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The risk assessment was performed according to a USEPA-approved Risk Assessment
Workplan developed in 2003, updated by agreement with the USEPA to include elements
of more recent 2005 USEPA guidance for risk assessments of waste combustion facilities.
The USEPA approvals were received prior to the initiation of this study which included
evaluations of potential human health and ecological risks associated with both furnace
stack air emissions and fugitive air emissions from spent carbon unloading. At USEPA’s
request, the assessment also included evaluations of potential risks associated with
exposure to the facility’s effluent discharge to the Colorado River Sewage System Joint
Venture (CRSSJV) publicly owned sewage treatment plant and with exposure to airborne
chemicals in the workplace at the facility. The risk assessment for this project is presented
in two documents. The first document is the Draft Risk Assessment for the Siemens Water
Technologies Corp. Carbon Reactivation Facility in Parker, Arizona which was submitted to
USEPA on July 30, 2007. The second document is the Response To USEPA Region IX
Comments on the Draft Siemens Water Technologies Corp. Carbon Regeneration Facility
Risk Assessment which was submitted to USEPA on March 13, 2008, to respond to
comments on the draft risk assessment that were received from the Agency in late 2007.

In conclusion, the risk assessment demonstrates that, using conservative assumptions:

. the potential risks associated with air emissions from the Siemens Water
Technologies Corp. carbon reactivation furnace and from spent carbon unloading
are below regulatory and other target risk levels for both human health and
ecological receptors;

. the incremental contribution of the facility effluent on the CRSSJV wastewater
treatment plant discharge and the Main Drain does not pose unacceptable risks to
either aquatic life or human health; and

. modeled on-site air concentrations due to fugitive emissions during spent carbon
unloading at the facility, and measured worker breathing zone concentrations, do
not exceed occupational exposure limits.
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EXECUTIVE SUMMARY
RISK ASSESSMENT FOR THE SIEMENS WATER TECHNOLOGIES CORP. CARBON
REACTIVATION FACILITY IN PARKER, ARIZONA

The Siemens Water Technologies Corp. facility (SWT facility) is a carbon reactivation plant located
within the 269,000 acre Colorado River Indian Tribes (CRIT) Reservation just outside of the Town of
Parker in La Paz County, Arizona. The facility is located in an industrial park established by CRIT on
Tribal land and is operated pursuant to a lease between the company and CRIT. The facility reactivates
spent carbon which has been previously used to remove pollutants from water and air. The spent
carbon is reactivated by heating it to very high temperatures under controlled conditions in a carbon
reactivation furnace. The newly reactivated carbon is then reused as an activated carbon product.

A human health and ecological risk assessment of the facility was conducted as part of the facility’s
permitting activities for the carbon reactivation furnace under the Resource Conservation and Recovery
Act permitting regulations at 40 CFR 8270.10. A risk assessment is a scientific study that is used to
help evaluate risks associated with exposure to chemicals in the environment. This risk assessment
represents one of the final steps in a process that has extended over a seven year period beginning with
the U.S. Environmental Protection Agency’s (USEPA’s) request to develop a Risk Assessment
Workplan. The risk assessment was conducted by a team of scientists and engineers from independent
consulting firms with expertise in risk assessment, toxicology, environmental engineering and air
dispersion modeling.

This risk assessment was performed according to a USEPA-approved Risk Assessment Workplan
(“Workplan™) developed in 2003, updated by agreement with the USEPA to include elements of more
recent 2005 USEPA guidance for risk assessments of waste combustion facilities. The USEPA
approvals were received prior to the initiation of this study which included evaluations of potential
human health and ecological risks associated with both furnace stack air emissions and fugitive air
emissions from spent carbon unloading. At USEPA’s request, the assessment also included evaluations
of potential risks associated with exposure to the facility’s effluent discharge to the Colorado River
Sewage System Joint Venture (CRSSJV) publicly owned sewage treatment plant and with exposure to
airborne chemicals in the workplace at the facility.

The risk assessment for this project is presented in two documents. The first document is the Draft Risk
Assessment for the Siemens Water Technologies Corp. Carbon Reactivation Facility in Parker, Arizona
which was submitted to USEPA on July 30, 2007. The second document is the Response To USEPA
Region IX Comments on the Draft Siemens Water Technologies Corp. Carbon Regeneration Facility
Risk Assessment which was submitted to USEPA on March 13, 2008, to respond to comments on the
draft risk assessment that were received from the Agency in late 2007.

The risk assessment used a large amount of site-specific data, including but not limited to:

e comprehensive testing of emissions from the furnace stack, with analysis for site-specific
chemicals of potential concern;
data on spent carbon characteristics, the facility configuration, and facility operations;
local land use and demographic information;

e water resources data available from the U.S. Geological Survey and the U.S. Bureau of
Reclamation; and

e meteorological data from Parker, Arizona.
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In the absence of site-specific information, health-protective default values recommended by the
USEPA were used. Chemical-specific toxicological data and chemical properties for the compounds
selected for evaluation were obtained from the USEPA or from other public health agencies,
organizations or databases primarily recommended by the USEPA. In addition, many mathematical
models developed by the USEPA and presented in the Agency’s guidance documents were applied to
perform the risk assessment calculations. Overall, the models and input data used in the risk
assessment are expected to provide conservative (i.e., health protective) estimates of potential risks.

Potential risks from stack emissions into the air were evaluated for over 170 compounds selected for
detailed assessment based on a comprehensive performance demonstration test (PDT) approved in
advance by the USEPA and conducted at the facility by an independent testing firm. The PDT
involved several days of stack gas sampling and sophisticated chemical analysis. The list of chemicals
selected for evaluation included compounds that were detected in stack emissions and also over 80
compounds that were not detected but were included in the calculations as a conservative measure to
ensure that risks would not be underestimated. Stack emission rates for the selected compounds were
calculated based on either PDT results, proposed permit limits or, for a few chemicals, long-term
average chemical feed rates and a conservative value for the furnace’s destruction and removal
efficiency. Potential risks from fugitive air emissions were evaluated for 23 compounds selected for
evaluation based on their concentrations in spent carbon, the number of deliveries and amounts
delivered to the facility, chemical toxicity, and volatility. Air dispersion and deposition modeling was
conducted using a model developed and approved by the USEPA to allow calculation of chemical
concentrations in air and deposition rates onto the earth’s surface within a 154 square mile study area
surrounding the facility. The mathematical equations used to calculate the fate and transport of each
chemical in the environment, environmental concentrations for each chemical, and human exposures
and risks, were based on current USEPA guidance and solved using the Industrial Risk Assessment
Program software.

Human Health Risk Assessment

The stack emissions human health risk assessment calculated exposures for several different types of
individuals who could hypothetically be exposed to emissions from the plant: adult and child residents,
adult and child farmers, adults and children assumed to eat fish caught from the Colorado River or the
Main Drain, and a nursing infant. In risk assessment terminology, these groups of individuals are
known as “receptors”. Each adult or child receptor was assumed to be exposed through a variety of
pathways (e.g., the adult farmer receptor was assumed to be exposed via inhalation, soil ingestion,
homegrown produce ingestion, and ingestion of home-raised or locally-raised beef, pork, poultry, and
eggs). Each adult receptor was also conservatively assumed to be the mother of a breast-fed infant with
the potential for transmission of chemicals from the mother through nursing. The fugitive emissions
human health risk assessment evaluated inhalation exposures for adult and child residents, and adult
and child farmers.

A variety of risk evaluations were performed in the human health risk assessment, as summarized
below:

¢ Chronic long-term excess lifetime cancer risks from stack emissions were lower than
USEPA’s combustion risk assessment target level of 1x10™ (one in 100,000) over a 70-year
lifetime when all compounds were included. The excess lifetime cancer risks were reduced to
30 or more times lower than the target risk level when just one compound (that was not
detected in the stack gases and has not been received at the facility in spent carbon) was
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removed from the analysis. Excess lifetime cancer risks due to inhalation of fugitive
emissions were at least 200 times below the USEPA target risk level. When excess lifetime
cancer risks from both stack and fugitive emissions are considered together, the cancer risk
estimate remains below the USEPA target risk level.

e An analysis of chronic long-term non-cancer effects from exposure to stack and fugitive
emissions showed that adverse chronic non-cancer effects would not occur. Calculated
exposures were at least five times lower for stack emissions, and 250 times lower for fugitive
emissions, than the conservative non-cancer target level of 0.25 used by USEPA for
combustion sources.

e An analysis of short-term acute inhalation exposures showed that adverse acute effects would
not occur at assessed residential locations and also at maximum impact points beyond the
facility boundary as a result of both stack and fugitive emissions.

e The calculated air and soil concentrations for residential receptors were determined to be below
conservatively-derived preliminary remediation goals that have been developed by USEPA
Region 9.

Ecological Risk Assessment

An ecological risk assessment was also conducted to evaluate potential effects of stack emissions on
selected representative ecological receptors within the facility area. The ecological analysis evaluated
potential impacts to wildlife that was considered to be at greatest risk based on habitat use, exposure
potential, ecological significance, and population status. The habitat types that were considered
consisted of creosote bush scrub, agricultural areas, riparian corridors and backwaters, the Colorado
River, and the Main Drain. The species selected for evaluation consisted of aquatic life, plants, the
badger, Gambel’s quail, the great horned owl, the burrowing owl, the southwestern willow flycatcher,
the double-crested cormorant, the Yuma clapper rail and mule deer. Potential risks were evaluated by
comparing calculated concentrations or exposures to toxicity reference values (TRVSs) derived to be
protective of these receptor groups. The TRVs were obtained from a variety of sources, including the
USEPA, the State of Arizona, ecological databases and the published literature.

The calculated environmental concentrations and exposures to animals and birds were not only below
the TRVs but also below the conservative ecological target risk level specified by USEPA Region 9 for
this project (i.e., a hazard index value of 0.25). These site-specific results indicate that adverse
ecological effects from exposure to stack emissions are not expected to occur for the evaluated
receptors. Concentrations in surface water and sediment were found to be more than 800 times lower
than the 0.25 target hazard index level. Concentrations in plants ranged from just below the 0.25 target
level to more than 400 times lower than the 0.25 target level. Exposures to selected bird species were
found to be at least five times lower than the 0.25 target level. Finally, exposures to the evaluated
mammal species were determined to be at least 5,000 times below the 0.25 target level.

Wastewater Discharge from the Facility to the Wastewater Treatment Plant
The risk assessment also evaluated the potential incremental impact of the facility’s wastewater effluent
on chemical concentrations discharged from the publicly owned treatment plant into the Main Drain.

The analysis also evaluated potential fish tissue concentrations and associated potential human health
fish ingestion risks in the Main Drain downstream of the treatment plant’s discharge point. This
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evaluation focused on 19 compounds selected based on measurements obtained from the facility’s
effluent discharge.

This evaluation showed that the incremental contribution of the facility’s effluent on the treatment plant
discharge and the Main Drain does not pose unacceptable risks to either aquatic life or human health.
The modeled discharge concentrations were below or equivalent to the most stringent applicable state
water quality standards and criteria and the treatment plant’s discharge permit limits for all evaluated
compounds. Semi-annual toxicity tests performed on the treatment plant’s discharge since 2000 have
consistently shown no toxicity to aquatic organisms. Additionally, potential risks due to ingestion of
fish caught from the Main Drain associated with the incremental contribution of the SWT facility
effluent were all below USEPA target risk levels for both cancer and non-cancer effects.

Evaluation of Fugitive Emissions in the Workplace

The risk assessment included an evaluation of workplace air concentrations associated with spent
carbon unloading using methods consistent with those adopted by the U.S. Occupational Safety and
Health Administration and the National Institute of Occupational Safety and Health. This analysis
compared modeled on-site ambient air concentrations for the 23 selected compounds due to fugitive
emissions, and measured industrial hygiene worker breathing zone concentrations, to workplace
permissible exposure limits. The workplace evaluation indicated that modeled ambient air
concentrations due to fugitive emissions during spent carbon unloading, and measured worker
breathing zone concentrations, did not exceed occupational exposure limits within the property
boundary.

Conclusion
In conclusion, the risk assessment demonstrates that, using conservative assumptions:

e the potential risks associated with air emissions from the Siemens Water Technologies Corp.
carbon reactivation furnace and from spent carbon unloading are below regulatory and other
target risk levels for both human health and ecological receptors;

¢ the incremental contribution of the facility effluent on the CRSSJV wastewater treatment plant
discharge and the Main Drain does not pose unacceptable risks to either aquatic life or human
health; and

e modeled on-site air concentrations due to fugitive emissions during spent carbon unloading at
the facility, and measured worker breathing zone concentrations, do not exceed occupational
exposure limits.
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EXECUTIVE SUMMARY

The Siemens Water Technologies Corp. facility (SWT facility) is a carbon reactivation
plant located within the 269,000 acre Colorado River Indian Tribes (“CRIT”) Reservation
just outside of the Town of Parker in La Paz County, Arizona. The facility is located in an
industrial park established by CRIT on Tribal land and is operated pursuant to a lease
between the company and CRIT. The facility reactivates spent carbon which has been
previously used to remove pollutants from water and air. The spent carbon is reactivated
by heating it to very high temperatures under controlled conditions in a carbon reactivation
furnace. The newly reactivated carbon product is then reused as an activated carbon
product.

A human health and ecological risk assessment of the facility was conducted as part of the
facility’s permitting activities for the carbon reactivation furnace under the Resource
Conservation and Recovery Act permitting regulations at 40 CFR §270.10. A risk
assessment is a scientific study that can help evaluate risks associated with exposure to
chemicals in the environment. This risk assessment represents one of the final steps in a
process that has extended over a seven year period beginning with the U.S. Environmental
Protection Agency’s (USEPA’s) request to develop a Risk Assessment Workplan. The risk
assessment was conducted by a team of scientists and engineers from independent
consulting firms with expertise in risk assessment, toxicology, environmental engineering
and air dispersion modeling.

This risk assessment was performed according to a USEPA-approved Risk Assessment
Workplan (“Workplan”) developed in 2003, updated by agreement with the USEPA to
include elements of more recent 2005 USEPA guidance for risk assessments of waste
combustion facilities. The USEPA approvals were received prior to the initiation of this
study which included evaluations of potential human health and ecological risks associated
with both furnace stack air emissions and fugitive air emissions from spent carbon
unloading. The assessment also included evaluations of potential risks associated with
exposure to the facility’s effluent discharge to the Colorado River Sewage System Joint
Venture publicly owned sewage treatment plant and with exposure to airborne chemicals in
the workplace at the facility.

The risk assessment used a large amount of site-specific data, including but not limited to:

e comprehensive testing of emissions from the furnace stack, with analysis for site-
specific chemicals of potential concern;

e data on spent carbon characteristics, the facility configuration, and facility
operations;

e local land use and demographic information;

e water resources data available from the U.S. Geological Survey and the U.S. Bureau
of Reclamation; and

e meteorological data from Parker, Arizona.



In the absence of site-specific information, health-protective default values recommended
by the USEPA were used. Chemical-specific toxicological data and chemical properties for
the compounds selected for evaluation were obtained from the USEPA or from other public
health agencies, organizations or databases primarily recommended by the USEPA. In
addition, many mathematical models developed by the USEPA and presented in the
Agency’s guidance documents were applied to perform the risk assessment calculations.
Overall, the models and input data used in the risk assessment are expected to provide
conservative (i.e., health protective) estimates of potential risks.

Potential risks from stack emissions into the air were evaluated for over 170 compounds
selected for detailed assessment based on a comprehensive performance demonstration test
(PDT) approved in advance by the USEPA and conducted at the facility by an independent
testing firm. The PDT involved several days of stack gas sampling and sophisticated
chemical analysis. The list of chemicals selected for evaluation included compounds that
were detected in stack emissions and also over 80 compounds that were not detected but
were included in the calculations to ensure that risks would not be underestimated. Stack
emission rates for the selected compounds were calculated based on either PDT results,
proposed permit limits or, for a few chemicals, long-term average chemical feed rates and a
conservative value for the furnace’s destruction and removal efficiency. Potential risks
from fugitive air emissions were evaluated for 21 compounds selected for evaluation based
on their concentrations in spent carbon, the number of deliveries and amounts delivered to
the facility, chemical toxicity, and volatility. Air dispersion and deposition modeling was
conducted using a model developed and approved by the USEPA to allow calculation of
chemical concentrations in air and deposition rates onto the earth’s surface within a 154
square mile study area surrounding the facility. The mathematical equations used to
calculate the fate and transport of each chemical in the environment, environmental
concentrations for each chemical, and human exposures and risks, were based on current
USEPA guidance and solved using the Industrial Risk Assessment Program software.

Human Health Risk Assessment

The stack emissions human health risk assessment calculated exposures for several
different types of individuals who could hypothetically be exposed to emissions from the
plant: adult and child residents, adult and child farmers, adults and children assumed to eat
fish caught from the Colorado River or the Main Drain, and a nursing infant. In risk
assessment terminology, these groups of individuals are known as “receptors”. Each adult
or child receptor was assumed to be exposed through a variety of pathways (e.g., the adult
farmer receptor was assumed to be exposed via inhalation, soil ingestion, homegrown
produce ingestion, and ingestion of home-raised or locally-raised beef, pork, poultry, and
eggs). Each adult receptor was also conservatively assumed to be the mother of a breast-
fed infant with the potential for transmission of chemicals from the mother through nursing.
The fugitive emissions human health risk assessment evaluated inhalation exposures for
adult and child residents, and adult and child farmers.

A variety of risk evaluations were performed in the human health risk assessment, as
summarized below:
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e Chronic long-term excess lifetime cancer risks from stack emissions were found to
be at least five times lower than the USEPA’s combustion risk assessment target
level of 1x10° (one in 100,000) over a 70-year lifetime when all compounds were
included. The excess lifetime cancer risks were reduced to 50 or more times lower
than the target risk level when just one compound (that was not detected in the stack
gases and has not been received at the facility in spent carbon) was removed from
the analysis. Excess lifetime cancer risks due to inhalation of fugitive emissions
were at least 200 times below the USEPA target risk level. The excess lifetime
cancer risks would remain below the USEPA target risk level even if stack and
fugitive emissions were considered together.

e Chronic long-term non-cancer effects from exposure to stack and fugitive emissions
were predicted not to occur with a large margin of safety. Calculated exposures
were at least 25 times lower and 250 times lower, respectively, than the
conservative non-cancer target level used by USEPA for combustion sources, which
is a hazard index value of 0.25.

e An analysis of short-term acute inhalation exposures showed that adverse acute
effects would not occur with a large margin of safety at assessed residential
locations and also at maximum impact points beyond the facility boundary.

e The calculated air and soil concentrations for residential receptors were determined
to be below conservatively-derived preliminary remediation goals that have been
developed by USEPA Region 9.

Ecological Risk Assessment

An ecological risk assessment was also conducted to evaluate potential effects of stack
emissions on selected representative ecological receptors within the facility area. The
ecological analysis evaluated potential impacts to wildlife that was considered to be at
greatest risk based on habitat use, exposure potential, ecological significance, and
population status. The habitat types that were considered consisted of creosote bush scrub,
agricultural areas, riparian corridors and backwaters, the Colorado River, and the Main
Drain. The species selected for evaluation consisted of aquatic life, plants, the badger,
Gambel’s quail, the great horned owl, the burrowing owl, the southwestern willow
flycatcher, the double-crested cormorant, the Yuma clapper rail and mule deer. Potential
risks were evaluated by comparing calculated concentrations or exposures to toxicity
reference values (TRVS) derived to be protective of these receptor groups. The TRVs were
obtained from a variety of sources, including the USEPA, the State of Arizona, ecological
databases and the published literature.

The calculated environmental concentrations and exposures to animals and birds were not
only below the TRVs but also below the conservative ecological target risk level specified
by USEPA Region 9 for this project (i.e., a hazard index value of 0.25). These results
indicate that adverse ecological effects from exposure to stack emissions are not expected
to occur for the evaluated receptors. Concentrations in surface water and sediment were
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found to be more than 800 times lower than the 0.25 target hazard index level.
Concentrations in plants ranged from just below the 0.25 target level to more than 400
times lower than the 0.25 target level. Exposures to selected bird species were found to be
at least five times lower than the 0.25 target level. Finally, exposures to the evaluated
mammal species were determined to be at least 5,000 times below the 0.25 target level.

Wastewater Discharge from the Facility to the Wastewater Treatment Plant

The risk assessment also evaluated the potential incremental impact of the facility’s
wastewater effluent on chemical concentrations discharged from the publicly owned
treatment plant into the Main Drain. The analysis also evaluated potential fish tissue
concentrations and associated potential human health fish ingestion risks in the Main Drain
downstream of the treatment plant’s discharge point. This evaluation focused on 19
compounds selected based on measurements obtained from the facility’s effluent discharge.

This evaluation showed that the incremental contribution of the facility’s effluent on the
treatment plant discharge and the Main Drain does not pose unacceptable risks to either
aquatic life or human health. The modeled discharge concentrations were below or
equivalent to the most stringent applicable state water quality standards and criteria and the
treatment plant’s discharge permit limits for all evaluated compounds. Semi-annual
toxicity tests performed on the treatment plant’s discharge since 2000 have consistently
shown no toxicity to aquatic organisms. Additionally, potential risks due to ingestion of
fish caught from the Main Drain associated with the incremental contribution of the SWT
facility effluent were all below USEPA target risk levels for both cancer and non-cancer
effects.

Worker Evaluation of Fugitive Emissions

The risk assessment included an evaluation of workplace air concentrations associated with
spent carbon unloading using methods consistent with those adopted by the U.S.
Occupational Safety and Health Administration and the National Institute of Occupational
Safety and Health. This analysis compared modeled on-site ambient air concentrations for
the 21 selected compounds due to fugitive emissions, to workplace permissible exposure
limits. The worker evaluation indicated that ambient air concentrations due to fugitive
emissions during spent carbon unloading would not exceed occupational exposure limits
within the property boundary. These results were supported by many years of industrial
hygiene measurements, which have predominantly shown air concentrations of regulated
chemicals to be either below quantitation limits or typically 100 or more times below the
occupational standards and criteria.

Conclusion

In conclusion, the risk assessment presented in this document demonstrates that, using
conservative assumptions, the potential risks associated with air emissions from the
Siemens Water Technologies Corp. carbon reactivation furnace and from spent carbon
unloading are below regulatory and other target risk levels for both human health and
ecological receptors. Additionally, the incremental contribution of the facility effluent on
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the wastewater treatment plant discharge and the Main Drain does not pose unacceptable
risks to either aquatic life or human health. Finally, fugitive emissions during spent carbon
unloading do not exceed occupational exposure limits in ambient air at the facility.
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RISK ASSESSMENT
1.0 INTRODUCTION

The Siemens Water Technologies Corp. facility (SWT facility) is a carbon reactivation plant
located within the 269,000 acre Colorado River Indian Tribes (CRIT) Reservation in La Paz
County, Arizona. The facility, formerly known as Westates Carbon-Arizona, Inc., is
located just outside the Town of Parker in an industrial park owned by CRIT and is operated
pursuant to a lease between the company and CRIT. The facility reactivates spent carbon,
which has been previously used to remove pollutants from water and gases by heating it to
very high temperatures under controlled conditions. The newly reactivated carbon product
is then reused as an activated carbon product.

Activated carbon is used in treatment equipment to remove impurities from water, air and
food. For example, activated carbon is widely used as a component of air pollution control
systems (Cooper and Alley 2002). For carbon systems to remain effective, the carbon must
be replaced regularly. Once carbon begins to approach its capacity to adsorb or filter
impurities, it is recycled. Applications for activated carbon systems include improving the
taste and quality of drinking water, treating industrial wastewater, purifying materials used
in production processes (including foods and medicines), controlling air emissions, and
decontaminating groundwater at environmental cleanup sites.

Spent carbon arrives at the facility in a variety of containers, including barrels, drums, bulk
truck units and bulk bags. Spent carbon is accepted from a variety of sources, many of
which are Fortune 500 companies as well as state and federal agencies, including the U.S.
Environmental Protection Agency (USEPA). On average, as of the date of this study, about
two-thirds of the spent carbon received at the facility is not classified as a hazardous waste
under the U.S. Resource Conservation and Recovery Act (RCRA). The remaining one-third
is classified as a hazardous waste because it has been used to treat materials that are
classified as hazardous under RCRA (e.g., air and water at environmental cleanup sites that
has been treated with spent carbon).

This document presents a human health and ecological risk assessment for the facility. A
risk assessment is a scientific study that can help evaluate risks associated with exposure to
chemicals in the environment. This risk assessment was conducted as one component in the
facility’s RCRA permitting process. It is one of the final steps in a process that has extended
over a seven year period beginning with the USEPA’s request to develop a Risk Assessment
Workplan in 2001.

The risk assessment was conducted by a team of scientists and engineers with expertise in
risk assessment, toxicology, environmental engineering and air dispersion modeling. CPF
Associates, Inc. began working on this project in 2001, and prepared the Risk Assessment
Workplan as well as this risk assessment. CPF is a Washington, D.C.-based scientific and
health consulting firm with expertise in performing risk assessments for a variety of different
types of waste treatment technologies, including combustion facilities. CPF also provided
project management over all contractors and consultants who contributed to the risk
assessment. Focus Environmental, Inc. provided the emission rates used in this risk



assessment, and engineering expertise related to facility operations. Focus has provided
engineering and environmental services to SWT over the duration of this project, including
both managing the Performance Demonstration Test at the facility and preparing the recent
RCRA Part B permit application. Focus provides environmental engineering and regulatory
compliance services, and has extensive expertise in the engineering and testing of
combustion facilities. ToxServices, Inc. assisted with the compilation of human health
toxicological criteria and performed quality assurance of risk assessment calculations and
inputs. ToxServices is a scientific consulting firm with expertise and experience in
providing toxicology, regulatory, and risk assessment consulting services to certification and
testing laboratories, private industry, and the federal government. Air dispersion and
deposition modeling was performed by TRC. TRC provides environmental permitting,
engineering, and compliance testing services for energy-related companies as well as a wide
range of industrial clients in the U.S. and internationally, and possesses expertise in the
development, application and evaluation of air modeling for a wide variety of emission
sources. MACTEC assisted in the performance of the ecological risk assessment.
MACTEC is a consulting firm that provides engineering, environmental and remedial
construction services to public and private clients worldwide, and possesses in-depth
expertise in ecological and habitat evaluations and the performance of ecological risk
assessments.

Biographies of the study participants are provided in Appendix A. All of the above study
participants are independent of Siemens Water Technologies Corp.

1.1  Project History

In 1990 and 1991, the SWT facility (then known as Westates Carbon-Arizona, Inc.)
negotiated a lease agreement with CRIT and obtained the necessary permits to locate the
facility in an industrial park on the CRIT Reservation. Before construction began, an
environmental assessment was completed and a “Finding of No Significant Impact” was
approved by the Bureau of Indian Affairs. The facility’s RCRA Part A permit application
was submitted in August 1991, in accordance with RCRA requirements. The facility has
been operating since August 1992 under a variety of regulatory programs, including the Part
A interim status regulations at 40 CFR Part 265 and USEPA regulations under the Clean Air
Act's Benzene National Emission Standards for Hazardous Air Pollutants (NESHAPS)
(Subpart FF of 40 CFR Part 61). The facility is also subject to regulations issued by the
Occupational Safety and Health Administration (OSHA).

A RCRA Part B permit application was originally submitted to USEPA in November 1995
that discussed an existing carbon reactivation furnace (RF-1) and a future carbon
reactivation furnace (RF-2). In February 2007, an amended Part B application was
submitted to USEPA for RF-2, since the older furnace (RF-1) had been shut down (Focus
2007).

To provide a historical context for this project, a chronology of risk assessment actions and
other related events leading up to this report is provided below:



e  August 2001: USEPA Region 9 requested that SWT prepare a performance
demonstration test (PDT) plan and a risk assessment workplan as part of the
process for completing its review of the RCRA facility permit application (USEPA
2001a). The review of this permit application is being conducted in accordance
with the requirements for a Miscellaneous Unit under Subpart X of 40 CFR Part
264. In its August letter, USEPA identified a variety of requirements for the risk
assessment workplan and the human health and ecological risk assessments.*

e November 2001: A site visit to the facility and facility area was conducted by
CPF.

e January 2002: Meetings were held with SWT, USEPA, CRIT, CPF and Focus.

e January and April 2002: Additional site visits were conducted.

e  April 2002: An open house providing information about the SWT facility, the
PDT, and the risk assessment process was held in Parker.

e June 2002: The first version of the Working Draft Risk Assessment Workplan
(“Workplan™) was submitted to USEPA (CPF 2002).

e  March 2003: Comments on the Workplan were received from USEPA (USEPA
2003a).

e May 2003: A revised Workplan was submitted to USEPA incorporating USEPA’s
comments (CPF 2003a).

e  September 2003: Additional comments on the Workplan were received from
USEPA (USEPA 2003b).

e November 2003: The Workplan was finalized and submitted to USEPA (CPF
2003b).

e  November 2003: The Performance Demonstration Test (PDT) Plan for the carbon
reactivation furnace was submitted to USEPA (Focus 2003).

e  March 2005: USEPA provided conditional approval of the Workplan and the PDT
Plan (USEPA 2005a).

e  March 2006: The PDT, which included measurement of stack emissions during
facility operations, was conducted at the facility by Focus.

e June 2006: The PDT report was submitted to USEPA (Focus 2006).

! Risk assessments conducted for combustion sources to date have rarely included a full-scale ecological risk
assessment such as that requested by USEPA for this project.



e  February 2007: The facility’s revised and updated RCRA Part B permit
application was submitted to USEPA (Focus 2007).

e  April 2007: USEPA provided approval to use the PDT air emissions test data in
the risk assessment and to perform the risk assessment calculations using the
Industrial Risk Assessment Program (IRAP) software (USEPA 2007a).

As suggested in the chronology, the risk assessment and PDT are closely inter-related
elements in the RCRA permit process. The relationship between these two activities is
shown in Figure 1.

During the preparation of the Workplan, review and input was solicited not only from
USEPA Region 9, but also from CRIT and other stakeholders. Many comments were
received during this process and were incorporated into the final Workplan. In addition,
USEPA conducted public outreach for this project and held consultations with CRIT
(USEPA 2005c). For example, in January 2004, USEPA issued a public notice in the Parker
Pioneer and mailed a notice to the facility’s stakeholder mailing list inviting public comment
on the Workplan. As part of this effort, copies of the Workplan were placed in the Parker
Public Library and the CRIT Library in Parker (USEPA 2004d).



Figure 1-1

Flow Chart of the Facility RCRA Permit Process for
the Performance Demonstration Test and the Risk Assessment



1.2 The Risk Assessment Process

The 2003 Risk Assessment Workplan provided a critical roadmap that was followed during
the conduct of this risk assessment. The Workplan described the approaches that would be
used to perform the facility risk assessment and it included detailed instructions on a wide
variety of risk assessment elements (for example, methods for selecting chemicals for
evaluation, performance of air dispersion and deposition modeling, and compilation of
toxicological criteria). The Workplan was previously submitted to and approved by
USEPA, and can be provided upon request.

In the several years since the Workplan was prepared, there have been some changes to
USEPA risk assessment guidance and methods, most notably USEPA’s publication in 2005
of a revised Human Health Risk Assessment Protocol (HHRAP) for Hazardous Waste
Combustion Facilities. This guidance incorporates many important updates to USEPA’s
methods, particularly revisions to the fate and transport modeling equations and chemical-
specific input parameters. To reflect this newer information, the risk assessment relied to a
large extent on the more recent 2005 HHRAP. To facilitate consistency with the 2005
guidance, and as approved in advance by USEPA (2007a), a publicly available software
program called IRAP, programmed by Lakes Environmental specifically to reflect USEPA’s
2005 HHRAP, was used to perform most of the risk assessment calculations. This software
has been widely used in the U.S. (e.g., most USEPA Regions and several states) and among
its benefits are reliance on quality-assured programmed calculations, readily available
USEPA-specified chemical-specific data, and the ability to address the large number of
compounds required to be evaluated in this project. The IRAP program only includes the
approaches specifically provided in HHRAP, however, and thus it is limited in its ability to
address non-routine risk assessment elements. As a result, while the Workplan provided the
primary roadmap for this project, in some cases modifications were made both to reflect
HHRAP and to accommodate the capabilities of the IRAP program. This approach was
approved for this project in advance by USEPA (2007a).

The Workplan also described a process for requesting site-specific information from CRIT
for consideration in the risk assessment. SWT followed this procedure as required. Where
information was not received or not available, this project relied on site-specific information
available at the time the risk assessment was performed (e.g., information from published
reports, publicly accessible information on the internet, contacts with local officials and site
Visits).

Overall, this risk assessment analyzed specific sets of assumptions that are, collectively,
expected to overestimate potential risks. The risk assessment, therefore, calculates the
potential for risks to occur under specific assumptions and does not calculate actual human
health or ecological impacts.

1.3  Report Organization

The remainder of this document presents the risk assessment of the facility. The following
topics are covered:



A brief introduction to the facility area

An overview of the risk assessment process
Presentation of the human health risk assessment
Presentation of the ecological risk assessment

A brief summary of quality assurance procedures
A listing of references cited in this document
Appendices with supporting information



2.0 FACILITY AND AREA DESCRIPTION

The Workplan provided a detailed discussion of both the facility vicinity and facility
operations. Additionally, the RCRA Part B permit application (Focus 2007) provides a
comprehensive discussion of the facility including, for example, equipment and operations,
and health and safety procedures. Rather than repeat this information here, the reader is
referred to the Workplan and the RCRA Part B application which can be provided upon
request. For general reference, a few of the figures from the Workplan are shown below,
specifically Figure 2-1 which shows the facility location, Figure 2-2 which presents a map of
the CRIT Reservation, Figure 2-3 which presents photographs of the facility area and
surrounding landscape, Figure 2-4 which is an aerial photograph of the facility, and Figure
2-5 which illustrates a habitat map for the facility area.



Figure 2-1
Facility Location
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Figure 2-2

Colorado River Indian Tribes Reservation Map
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Figure 2-3
Landscape in the Facility Area
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Figure 2-4
Aerial View of the Facility
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Figure2-5
HabitatMap - USGSTopography
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3.0 RISKASSESSMENT OVERVIEW

This remainder of this report summarizes the methods used to conduct the human health and
ecological risk assessment, and presents the risk assessment results. As noted in the
Workplan, the human health and ecological portions of the risk assessment share some
common elements. These common elements are chemical emission rates, air dispersion and
deposition modeling and fate and transport modeling used to calculate exposure
concentrations in environmental media such as soil, plants and surface water. Elements that
are unique to each analysis include the inputs and methods used to calculate exposures and
chemical-specific toxicity criteria.

The human health and ecological portions of the risk assessment relied on a variety of
regulatory guidance documents in addition to the methods described in the Workplan, as
shown in Figure 3-1. In addition to relying on these guidance documents, the risk
assessment used a large amount of site-specific data, including but not limited to:

e comprehensive testing of emissions from the furnace stack, with analysis for site-
specific chemicals of potential concern

e data on spent carbon characteristics, the facility configuration, and facility operations

e local land use and demographic information

e water resources data available from the U.S. Geological Survey and the U.S. Bureau
of Reclamation

e meteorological data from Parker, Arizona.

The basis for each site-specific value used in the analysis is provided in this report. In the

absence of site-specific information, health-protective default values recommended by the
USEPA were used.
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Figure 3-1

Overview of Risk Assessment Process
and Guidance Documents

Emission Rates
Guidance Documents:
* Human Health Risk Assessment Protocol for Hazardous
Waste Combustion Facilities (USEPA 2005)
* Risk Burn Guidance (USEPA 2001)
* Working Draft Risk Assessment Protocol (2003)

\ 4

Air Dispersion and Deposition Modeling
Guidance Documents:
* Human Health Risk Assessment Protocol for Hazardous
Waste Combustion Facilities (USEPA 2005)
* Guideline on Air Quality Models (USEPA 2005)
* Working Draft Risk Assessment Protocol (2003)

A

Guidance Documents:

Exposure Concentrations

* Human Health Risk Assessment Protocol for Hazardous
Waste Combustion Facilities (USEPA 2005)
* Working Draft Risk Assessment Protocol (2003)

Human Health Risk Assessment

Guidance Documents:

* Human Health Risk Assessment Protocol for
Hazardous Waste Combustion Facilities (USEPA
2005)

* Risk Burn Guidance (USEPA 2001)

* Exposure Factors Handbook (USEPA 1997)

* Superfund Risk Assessment Guidance (USEPA
1989)

* Working Draft Risk Assessment Protocol (2003)
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Ecological Risk Assessment

Guidance Documents:

* Guidelines for Ecological Risk Assessment
(USEPA 1998)

* Screening Level Ecological Risk Assessment
Protocol for Hazardous Waste Combustion
Facilities (USEPA 1999)

* Ecological Risk Assessment Guidance for
Superfund: Process for Designing and
Conducting Ecological Risk Assessments
(USEPA 1997)

* Working Draft Risk Assessment Protocol (2003)




40 HUMAN HEALTH RISK ASSESSMENT

This section presents the human health risk assessment for the carbon reactivation facility.
The key steps in this assessment, consistent with USEPA guidance and the U.S. National
Academy of Sciences, consist of:

Hazard Identification
Exposure Assessment
Risk Characterization
Discussion of Uncertainties

Figure 4-1 provides a flow chart of the human health risk assessment process for stack and
fugitive emissions, each step of which is described below. It should be noted that all of the
algorithms used to calculate environmental concentrations, exposures and potential risks
associated with stack and fugitive air emissions beyond the property boundary were based
entirely on HHRAP, and implemented using the IRAP software. In addition, separate
discussions are provided below to address several issues identified for supplemental
consideration by USEPA Region 9 or raised by the community during the Workplan
development stage of this project, specifically evaluation of potential risks from exposure to
airborne chemicals in the workplace from fugitive emissions and evaluation of the potential
contribution of the facility’s effluent on discharges from the Colorado River Sewage System
Joint Venture (CRSSJV) sewage treatment plant.

4.1 Hazard ldentification

The Hazard Identification presents the selection of chemicals for evaluation as well as the
toxicity data for each selected chemical. This section focuses on the selection of compounds
for the stack emissions risk assessment. Selection of compounds for the fugitive emissions
analysis is presented later in this report (Section 4.3.2).

4.1.1 Selection of Chemicals of Potential Concern for Stack Emissions

The approach for selecting chemicals of potential concern (COPC) for quantitative
evaluation in the human health risk assessment of stack air emissions was outlined in the
Workplan. This approach specified that chemicals would be selected based on a variety of
factors:

e Compounds would be selected from the list of constituents analyzed for during the
PDT. As requested by USEPA, compounds analyzed for but not detected in the
PDT were included in the evaluation, in addition to detected compounds. The PDT
was approved in advance by the USEPA and conducted in March 2006 by an
independent testing firm. It included comprehensive testing of the facility for site-
specific chemicals of potential concern under operating conditions intended to
overestimate emissions. The results of the PDT are presented in a comprehensive
report prepared by Focus (2006).
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Figure 4-1

Flow Chart of the Human Health
Risk Assessment Process
for the Carbon Reactivation Facility

Hazard Identification:
Selection of Chemicals
Toxicity Characterization

Exposure Assessment:

Quantification of Emission Rates

Air Dispersion/Deposition Modeling
Population Analysis

Identification of Exposure Pathways
Calculation of Environmental Concentrations
Calculation of Human Exposures

Stack Emissions

Risk Characterization:

Long-Term Cancer Risks
Long-Term Non-Cancer Risks
Short-Term Inhalation Risks

Margin of Exposure for PCDDs/PCDFs
Infant Exposure to PCDDs/PCDFs
Evaluation of Lead

Fugitive Emissions
Long-Term Cancer Risks
Long-Term Non-Cancer Risks
Short-Term Inhalation Risks

h 4

Discussion of Uncertainties:
General Review of Uncertainties

Discussion of Additional Topics
(e.g., Dioxin-Like PCBs
Unidentified Organics
Tentatively Identified Compounds)
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e Tentatively identified compounds (TICs) in the PDT results would be considered for
inclusion as chemicals for detailed evaluation.?

e Compounds that could potentially be present in spent carbon, even if they were not
analyzed for during the PDT, would be considered for evaluation. A list of
compounds that could be in spent carbon was compiled in the Workplan.

Application of this selection approach resulted in the identification of over 225 compounds
for detailed evaluation in the human health risk assessment, including more than 100
compounds that were not detected in the PDT and also all detected TICs. Table 4.1-1
summarizes the list of selected compounds and indicates the basis for each compound’s
inclusion in the risk assessment.

4.1.2 Toxicity Characterization

The toxicity characterization followed the methods laid out in the Workplan, as described
below.

4121 Chronic Health Effects Criteria

The toxicity data used to evaluate chronic, long-term risks includes oral cancer slope factors
and inhalation unit risk factors for predicting excess lifetime cancer risks and oral reference
doses (RfDs) and inhalation reference concentrations (RfCs) for predicting the potential for
long-term non-cancer effects. These toxicity data were compiled for each selected
compound either directly from HHRAP’s chemical-specific database (which is included in
the IRAP software) or from the toxicity data sources recommended by HHRAP. Appendix B
presents the chronic toxicity data compiled for compounds not already addressed in HHRAP
that were used in the calculation of potential risks. Of the more than 200 compounds
selected for evaluation, chronic toxicological criteria were not available from USEPA’s
recommended sources for 49 compounds. These compounds are discussed in the uncertainty
section of this risk assessment.

As noted in the Workplan and HHRAP, mixtures of PCDDs/PCDFs were evaluated using
toxic equivalency factors (TEFs) which relate the toxicity of each 2,3,7,8-congener to the
toxicity of 2,3,7,8-TCDD, the most well-studied and most toxic congener among the
PCDDs/PCDFs.? In this system, the TEF for 2,3,7,8-TCDD is 1.0 and the other congeners
have TEF values ranging from 1.0 to 0.00001. For example, the TEF for 2,3,7,8-TCDF is
0.1, which means that the potential toxicity of 2,3,7,8-TCDF is considered to be 10 times

2 A TIC is a compound that is not specifically targeted for an analysis but which is detected. This means that
while it can be seen in a laboratory analysis, its identity and concentration cannot be determined with certainty
without further analytical investigation.

® Polychlorinated dioxins and furans are a class of chemicals known as polychlorinated dibenzodioxins
(PCDDs) and polychlorinated dibenzofurans (PCDFs), sometimes referred to as dioxins and furans. There are
75 PCDDs and 135 PCDFs, with each individual compound referred to as a congener. Only 7 of the 75 PCDD
congeners and 10 of the 135 PCDFs are considered to be toxic; these are compounds with chlorine molecule
substitutions at the 2, 3, 7, and 8 positions on the compound. In this document, the mixture of polychlorinated
dioxins and furans are referred to as "PCDDs/PCDFs".
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lower than that for 2,3,7,8-TCDD. To apply the TEF concept, the TEF of each congener
present in a mixture is multiplied by its respective concentration or exposure and the
products are summed to obtain the total TCDD toxic equivalents (TEQs) of the mixture. The
TEFs are incorporated into the IRAP software consistent with USEPA (2005b)
specifications.

41.2.2 Acute Health Effects Criteria

In addition to long-term toxicity data, the potential for short-term acute effects from stack
emissions to air were evaluated using acute reference air concentrations. These
concentrations, representing the short-term level in air above which adverse effects may
occur, are provided in HHRAP and programmed into the IRAP software for many
compounds. For compounds not addressed in HHRAP, acute reference air concentrations
were derived from the published literature following HHRAP guidance. Appendix B
presents the acute inhalation toxicity data compiled for compounds not already addressed in
HHRAP. Among the more than 200 compounds selected for consideration in this study, 17
did not have acute inhalation toxicity criteria. Compounds without human health toxicity
criteria are discussed in the uncertainty section of this study.

4.2 Stack Emissions Exposure Assessment

The next major step in the risk assessment is the stack emissions exposure assessment, which
consists of the following elements:

. Quantification of stack air emissions

. Air dispersion and deposition modeling

. Population analysis

. Identification of exposure pathways

. Evaluation of environmental concentrations
. Calculation of human exposures

These elements of the exposure assessment were discussed in the Workplan and are
described below.

4.2.1 Stack Emission Rates

4211 Long-Term Emission Rates

One of the most important inputs to a combustion source exposure assessment is the
chemical emission rate. Emission rates should reflect releases associated with actual facility
operations, however, in this risk assessment assumptions were made that were designed to be
more conservative than actual facility operating conditions. These assumptions included
using PDT test results, which were measured under operating conditions intended to
overestimate actual facility emissions, using proposed permit limits for compounds which
had lower measured levels from the PDT, and including many compounds that were not
detected in the PDT. As a result, the emission rates used in this assessment are expected to
overestimate potential risks as compared to actual facility emissions.
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The stack emission rates were calculated by Focus and are listed in Table 4.2-1 along with an
indication of the basis for each value. In general, as noted above, emission rates were based
on either the PDT results, proposed permit limits or, for a few chemicals that could be
present in spent carbon but were not measured during the PDT, long-term average chemical
feed rates and a conservative destruction and removal efficiency (DRE) of 99.99%.*
Emission rates derived from the PDT measurements were calculated as described in the
Workplan, based on the arithmetic average of results across the three test runs and using one-
half the detection limit for non-detect results, consistent with standard risk assessment
practice. Emission rates for the combustion gases sulfur dioxide and nitrogen dioxide were
based on results from a miniburn test conducted in April 2005 since these were not measured
during the PDT. Appendix C presents the detailed PDT test results used by Focus to
calculate emission rates for this risk assessment.

Emission rates for mercury were identified in the PDT for three forms of mercury -
particulate phase divalent mercury, vapor phase divalent mercury and vapor phase elemental
mercury - as required for the USEPA (2005b) risk calculations. The speciation of mercury
was determined by analyzing the separate components of the mercury sampling train. As
recommended in USEPA (2001c), it was assumed that the particulate matter and front half
rinse results represented divalent particulate mercury, the acidified impinger solution result
represented divalent vapor phase mercury, and the potassium permanganate solution result
represented elemental vapor mercury. The PDT results indicated a mercury breakdown for
the stack emissions as 0.5% particulate phase divalent mercury, 19.8% vapor phase divalent
mercury and 79.7% vapor phase elemental mercury.

4.2.1.2 Upset Scaling Factors
As discussed in the Workplan, consistent with USEPA (2005b) guidance, upset conditions

were considered in this risk assessment. This was to be accomplished by adjusting the stack
emission rates upwards by an upset scaling factor according to the equation below:

ERra = ERsg * USF (Equation 4-1)
where
ERra = emission rate for input to risk assessment (g/sec),
ERse = emission rate based on stack emissions (g/sec), and
USF = upset scaling factor (unitless).

A scaling factor was developed using data provided by SWT for the carbon reactivation
facility. SWT identified upset conditions that have the potential to affect stack emission
rates, and compiled data on historical upsets at the facility that occurred for these conditions
during 2001 and 2002. Based on the upset data, which are summarized in Table 4.2-2, the
scaling factor was calculated according to HHRAP methods to be 1.02. The HHRAP method
for deriving the scaling factor assumes that emissions increase by a factor of 10 for the

* The DREs measured in the PDT averaged more than 99.997% (Focus 2006).
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percentage of operating time under upset conditions. The factor of 10 was based on a default
approach for nonhazardous waste incinerators presented by the California Air Resources
Board (1990) in which emissions were assumed to increase by a factor of 10 during upsets.
The 1.02 scaling factor calculated for this project has a negligible numerical impact on the
long-term stack emission rates, and thus the emission rates already shown in Table 4.2-1
were used, without adjustment according to Equation 4-1, to characterize long-term stack
emissions.

As noted in the Workplan, the upset scaling factor does not reflect startup or shutdown
conditions for the reactivation furnace stack because, under these conditions, emissions
associated with spent carbon will not occur. During startup, there is no spent carbon in the
reactivation furnace. Startup procedures involve increasing the temperature of the
reactivation furnace and afterburner over a period of roughly 33 hours using natural gas only.
Spent carbon is not introduced into the multiple hearth furnace until temperatures have
reached their required levels. As a result, upset emissions associated with spent carbon do
not occur during start up conditions. Shut down procedures involve shutting off spent carbon
feed to the furnace and waiting until all spent carbon has been cleared from all hearths before
starting to cool down the furnace. The amount of time needed to clear the furnace hearths of
spent carbon is approximately 42 minutes. After all spent carbon is cleared from the furnace,
temperatures in the furnace are slowly lowered to ambient temperature over a period of
roughly 32 hours. Since the required high temperatures are maintained in the furnace, and
the air pollution control equipment is continuously operated until all spent carbon is cleared,
upset emissions associated with spent carbon do not occur during normal shut down
conditions.

4213 Short-Term Emission Rates

In addition to long-term emission rates, short-term emission rates were also considered in the
acute inhalation risk analysis. The short-term emission rates were intended to reflect a one-
hour period of time rather than a long-term, multi-year time period. Two sets of short-term
emission rates were evaluated, one assuming no upset condition occurs during the one-hour
period evaluated, and the other assuming an upset does occur during that one hour. The set
of emission rates shown in Table 4.2-1 were used to calculate inhalation risks for the non-
upset acute analysis. The risks associated with the upset condition were then calculated by
increasing the acute results for the non-upset condition by a factor of 10, which assumes that
an upset occurs for the entire 1-hour period evaluated.

4.2.2 Air Dispersion and Deposition Modeling

Air dispersion and deposition modeling is required in order to calculate chemical
concentrations and ultimately human exposures from stack emissions. This modeling was
performed according to a protocol included in the Workplan. The air dispersion model used
was the most recent version of the Industrial Source Complex Short-Term model available
from the USEPA (ISCST3, Version 02035). This model was developed and approved by
USEPA. The remainder of this section summarizes the modeling performed using ISCST3
for this project. Appendix D describes the modeling work in greater detail.
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The general application of modeling results in the risk assessment is outlined in Table 4.2-3
and, as described in the Workplan, was organized as follows:

e Long-term chronic risks were calculated using annual average modeling
results. Annual average ambient air concentrations and annual average
deposition rates were used to calculate concentrations in a variety of
environmental media relevant to the risk assessment, with calculations
performed using the IRAP software which incorporates USEPA (2005b)
methods.

e Short-term acute inhalation risks were calculated using 1-hour average
modeling results, also using the IRAP software.

Facility and meteorological input data used in the modeling are described in Appendix D.
Facility-specific inputs were based on actual operating data (e.g., stack height, exhaust gas
temperature, exhaust gas exit velocity) while meteorological inputs were based on surface air
data collected by the Arizona Meteorological Network (AZMET) in Parker and upper air
data (e.g., mixing heights) obtained from measurements collected at the National Weather
Service (NWS) station at Flagstaff Pulliam Airport.

Both dry and wet deposition are important components in the facility's risk assessment. The
risk assessment therefore considered four possible sources of deposition, consistent with
USEPA (2005b) guidance:

Dry deposition of particles,
Wet deposition of particles,
Dry deposition of gases, and
Wet deposition of gases.

Wet and dry deposition modeling of particles requires information on the size distribution of
emitted particles from the stack. The particle size distribution was based on test data
collected from the facility stack during the PDT (see Appendix D). Consistent with USEPA
(2005b) guidance, the particle size distribution was treated in two different ways in the
ISCST3 model. A mass-weighted particle size distribution was used to represent emissions
of metals (except mercury) that would form particles in the reactivation unit combustion area.
A surface area-weighted size distribution was used to reflect organic compounds and
mercury that most likely exit the combustion area as gases and then adsorb onto the surface
of already-formed particles.

As outlined in USEPA (2005b) guidance, the ISCST3 model runs provided nine different
types of outputs that were used in the risk calculations, as follows:

Ambient air concentrations of mass-weighted particles
Ambient air concentrations of surface area-weighted particles
Ambient air concentrations of gases

Dry deposition of mass-weighted particles
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Dry deposition of surface area-weighted particles
Wet deposition of mass-weighted particles

Wet deposition of surface area-weighted particles
Dry deposition of gases

Wet deposition of gases

These air and deposition modeling results were calculated across the modeling domain study
area indicated in the Workplan, a 20 km-by-20 km square study area (154 square miles) with
the facility stack at its center (see Figure 4-2). Modeling results were calculated at each of
more than 4,000 receptor grid points beyond the facility property boundary within the
modeling domain. A fine receptor grid was used with grid points evenly spaced at 100 m
(328 foot) intervals out to 3 km from the facility. A coarse grid was used from 3 km to 10
km, with points evenly spaced at 500 m (1,600 foot) intervals. A description of the receptor
grids is also provided in Appendix D.

The air dispersion and deposition modeling was performed using a unitized (1 g/sec)
emission rate. The model outputs are thus referred to as “unitized” values, expressed in units
of ug/m? per 1 g/sec for air concentrations and g/m>year per 1 g/sec for deposition rates.
Chemical-specific concentrations and deposition rates may be obtained by multiplying the
unitized results by the chemical-specific emission rates, a standard risk assessment step that
occurs in the IRAP software.

The annual average unitized modeling results for this project are illustrated in several
isopleth® figures provided in Appendix E, with one figure for each of the different types of
air concentrations and for each of the different dry deposition model outputs (i.e., vapor,
particle mass weighted, and particle surface area weighted). An evaluation of the unitized
modeling results showed that roughly 99% of the total wet plus dry deposition at any given
receptor point was due to dry deposition, which is not surprising in an area that receives less
than 6 inches of rain per year. Isopleths of unitized wet deposition rates were, therefore, not
prepared, not only because of the negligible contribution of wet deposition to the total
deposition rates, but also because the unitized wet deposition rates were too small to be
plotted using the IRAP software.

Several specific receptor locations were identified for evaluation in the risk assessment by
examining the unitized modeling results across specified types of land use areas. For
example, annual average air concentrations and deposition rates were used to evaluate long-
term chronic risks for residential assessment locations. Accordingly, the annual average
unitized modeling results within areas currently used for residential assessment purposes
within the Town of Parker and within the CRIT Reservation area with access to irrigation
water were examined, and the maximum annual average impact locations in both areas were
selected for detailed evaluation. One-hour average air concentrations were used to evaluate
short-term acute inhalation risks in residential areas, at locations used for other purposes
(e.g., commercial), and also undeveloped areas. Thus, the 1-hour average unitized modeling
results were also examined to identify maximum impact locations within residential areas of

> An isopleth is a line that connects points of equal amounts of a quantity, such as an air concentration or a
deposition rate.
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Figure 4-2

Siemens Water Technologies Corp. Carbon Reactivation Facility, Parker, Arizona
Risk Assessment Study Area
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the Town of Parker and the CRIT Reservation area with access to irrigation water, at
locations used for non-residential purposes, and at the maximum impact point beyond the
property boundary. Table 4.2-4 lists all of the receptor point locations selected for
evaluation for both the chronic and acute stack emissions risk assessment. Figure 4-3 shows
these locations overlain on a topographical map of the area.

4.2.3 Population Analysis

The next step in the exposure assessment involved identifying populations in the facility area
through demographic and land use data, and information on population activity patterns.
Local information was obtained for this project through site visits, contacts with local
officials,epublished reports, and publicly available local descriptive information on the
internet.

4.2.4 ldentification of Exposure Pathways

The next exposure assessment step was the selection of a set of exposure pathways for
evaluation in the risk assessment. This list of pathways was selected based on site-specific
information on land use, USEPA (2005b) default exposure pathways, USEPA's (2001a)
request that the risk assessment consider exposure due to subsistence fishing, hunting and
agriculture, and the available options programmed into the IRAP software.

A variety of local information regarding home produce gardens and locally raised animals
was received from the La Paz County Agricultural Extension Office (Masters 2007). A few
residents in the facility area may raise the following types of animals — beef cattle, pigs,
chickens, lamb and goat. Some of these animals are raised by children as part of the local
4H program, and these animals are required to be sold rather than used as a household food
source. There are no large beef farms within the modeling domain, dairy cows are not raised
at all in the local area, and there are no commercial animal slaughter facilities in the Parker
area. Based on communications with colleagues, Masters (2007) estimated that at most 10%
of a resident’s diet of animal products would be obtained from locally raised animals. For
residents who might butcher their own locally raised animals, it was estimated that no more
than 20% of a person’s annual animal products diet would come from locally raised animals.
Some residents in the study area cultivate home gardens, but because of the dry, hot climate,
there is only a limited portion of the year during which produce may be grown. Based on
communications with colleagues, Masters (2007) estimated that no more than 20% of a
person’s annual produce ingestion was likely to be obtained from homegrown produce in the
project study area.

® Local sources of information relied on for the project included, but were not limited to: USGS (2005, 20064,
2006b, 2007), Williams (2007a, 2007b), Tunnel (2007), Jones (2007), Weiss (2007a, 2007b), Addiego (2007),
SCS (1986), Milliken (2007), USBR (2007), USDOI (2000), AZDC (2005), and Masters (2007).
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Figure 4-3
Receptor Point Locations Evaluated in the
Stack Emissions Risk Assessment
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Fishing occurs in the facility area, but details on where people routinely fish, how often
people fish, and how much locally caught fish is ingested were not available at the time this
project was performed.” Hunting also occurs in the facility area for a variety of animals,
including mule deer.®

Another important factor affecting the selection of exposure pathways was the capabilities of
the IRAP software, which directly reflects HHRAP methods. The IRAP software is
programmed with all of USEPA’s default exposure pathways which consist of inhalation of
air, and ingestion of soil, produce, beef, chicken, eggs, fish, dairy milk, and pork.

Based on the available information at the time this assessment was performed in conjunction
with the options available in the IRAP software, all of the USEPA (2005b) default exposure
pathways except for dairy milk ingestion were retained for evaluation. Potential exposures
associated with ingestion of venison, lamb and goat meat were evaluated in the uncertainties
section of this report.

Table 4.2-5 identifies the exposure pathways and receptors that were selected for quantitative
evaluation in this risk assessment using the IRAP software. As can be seen, this assessment
addressed exposures to several different types of individuals (referred to as “receptors”) who
could hypothetically be exposed to stack air emissions from the facility: adult and child
residents, adult and child farmers, adults and children assumed to eat fish caught from the
Colorado River or the Main Drain, and a nursing infant conservatively assumed to be the
child of each of the adult receptors, with the potential for transmission of chemicals from
mother’s breast milk.

4.2.5 Calculation of Environmental Concentrations

The next step in the exposure assessment was the calculation of chemical concentrations in
each environmental medium of interest. These are referred to as exposure point
concentrations. For example, concentrations were calculated in soil, homegrown produce,
fish, animal products, and human breast milk. All the equations used to calculate
environmental concentrations were based on HHRAP and are programmed into the IRAP
software.

Many input parameters are required in order to calculate environmental concentrations using
the USEPA (2005b) fate and transport modeling equations. These include numerous
chemical-physical properties describing each compound and its behavior in the environment.
Although USEPA (2005b) identified these properties for over 200 compounds in HHRAP
(and all are included in IRAP), there were many additional compounds selected for
evaluation in this risk assessment, based on the PDT results, for which these same types of
chemical-physical properties needed to be compiled. Appendix F presents the properties that
were compiled for these additional compounds and a listing of data sources for each value.

" www.azgfd.gov/h_f/where_fish_southwest.shtml.
& www.azgfd.gov/h_f/hunting_units_43a.shtml and hunting_units_44a.shtml.
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A variety of environmental parameters that are not chemical-specific are also needed to
calculate environmental concentrations (e.g., rainfall, waterbody characteristics, animal feed
ingestion rates). These parameters were, in most cases, based on USEPA-specified default
values. A few of the inputs are required to be site-specific and these were obtained or
derived from locally-available information. In addition, the default values for some of the
inputs were refined with site-specific information where possible. Table 4.2-6 summarizes
the site-specific input parameters used to calculate environmental concentrations in this risk
assessment, along with the basis for each value. Other than these site-specific values, all
other inputs were based on USEPA’s (2005b) recommended default values.

The risk assessment calculated environmental concentrations for a variety of hypothetical
receptors in the facility area. As noted above in Table 4.2-4, several receptor point locations
identified from the unitized ISTST3 modeling results were evaluated. The default methods
used to calculate environmental concentrations for these receptor points were extremely
conservative, in that the calculations implausibly assume homegrown produce, home-raised
animals and the animal’s locally-obtained feed all come from a single receptor point, rather
than averaged across the acreage necessary to grow large quantities of produce or crops, and
to raise animals. These hypothetical receptor scenarios were complemented by the addition
of four area-based residential receptors. Two of these area-based receptors were evaluated
using as inputs unitized modeling results averaged across the Town of Parker and across the
CRIT Reservation area with access to irrigation water and within the modeling domain (i.e.,
the receptors were not located at any single point). Similarly, the unitized modeling results
averaged across waterbody and watershed areas for the Main Drain and the Colorado River
within the modeling domain were used to evaluate two fish ingestion pathway receptors.
These two waterbodies were selected based on input received from local officials and
USEPA Region 9 during the Workplan preparation period of this project, although the extent
of fishing in the Main Drain may be extremely limited (Masters 2007). Table 4.2-7
summarizes all the receptors evaluated in the stack emissions risk assessment, including both
receptors located at specific points as well as receptors evaluated based on area-wide
modeling results.

4.2.6 Calculation of Human Exposures

The last exposure assessment step is the calculation of human exposures in the facility area
for each pathway. These calculations relied on the methods laid out in USEPA (2005b),
which are programmed into the IRAP software. The types of information used to calculate
exposures include rates of exposure for each pathway (e.g., food ingestion rates, soil
ingestion rates), the fraction of ingestion of particular food types from locally-raised produce
or animal products, and data on body weight, exposure frequency (i.e., days/year exposed)
and exposure duration (i.e., total years exposed). As noted above, the exposure rates
addressed both children and adults, consistent with current USEPA (2005b) guidance. A few
of the exposure parameters were refined based on site-specific information received from
Masters (2007), specifically the fraction of homegrown produce ingested by a resident was
assumed to be 20% and the fraction of home-raised beef, pork, poultry and eggs ingested by
a farmer was assumed to be 20%. All other exposure parameters were based on USEPA
health-protective default values, including the default assumption of subsistence fishing.
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4.3 Fugitive Emissions Exposure Assessment

This section of the report includes an exposure assessment of potential fugitive air emissions
associated with the carbon reactivation facility. The Workplan described a variety of
processes involving spent carbon at the facility that have the potential for fugitive particulate
and volatile organic compound (VOC) emissions. The reader is referred to Section 4.3.1 of
the Workplan for this discussion. In general, potential fugitive emissions from activities
involving spent carbon are reduced through standard work practices, facility design, and air
pollution control (APC) devices. At no time other than during unloading is spent carbon
exposed directly to the ambient environment. In addition, the intrinsic highly adsorptive
nature of spent carbon results in very low partitioning of contaminants from the carbon to
the atmosphere.

4.3.1 Potential Fugitive Emission Source Selected for Evaluation

Based on the review of the potential for fugitive air emissions from activities involving spent
carbon presented in the Workplan, the activity expected to have the highest potential impacts
associated with fugitive air emissions from spent carbon was identified for evaluation in this
study. This activity is spent carbon unloading at the outdoor hopper (H-1). The outdoor
hopper is an enclosed three-walled building with a fixed roof located on a concrete
containment area. It has heavy long plastic sheeting on the front where spent carbon is
unloaded. The hopper has an air exhaust system which filters collected air from inside the
structure through a fabric filter baghouse and carbon adsorption system. A hand-held water
spray system is also used at H-1 during unloading if needed to minimize potential dust
emissions from dry spent carbon and to facilitate transfer of the spent carbon from the
hopper through the piping system to the spent carbon storage tanks.

Based on data collected at the facility from 2005 and 2006, between 82%-86% of the spent
carbon received at the facility annually is unloaded into the outdoor hopper from a variety of
different bulk container types (e.g., roll-off containers, slurry trucks). The remainder is
unloaded indoors inside the spent carbon storage and warehouse building into hopper H-2
(e.g., drums, supersacks). Hopper H-2 is also equipped with an air exhaust system, which
directs collected air to the same baghouse and carbon adsorber as the outdoor hopper.

There are two general types of spent carbon received at the facility: wet carbon (referred to
as “aqua carbon”) which has been used for water treatment and is roughly 50% moisture
content by weight, and dry carbon (referred to as “vapor carbon”) which has been used for
air treatment and is roughly 10% moisture content by weight. Data from 2005 and 2006
show that approximately 42%-46% of the spent carbon unloaded at the outdoor hopper is
wet while about 54%-58% of the unloaded spent carbon is dry.

4.3.2 Selection of Chemicals for Evaluation

The next step in the fugitive emissions analysis was the selection of chemicals of potential
concern to be evaluated. This selection process considered data on each compound's
concentration in spent carbon, the frequency and magnitude of spent carbon deliveries
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containing both volatile and inorganic compounds, each organic compound’s tendency to
volatilize into ambient air during unloading, and the potential toxicity of the compound.
Table 4.3-1 presents a summary of this information for those compounds received in spent
carbon at ghe facility from 2003-2006, based on the facility’s Toxics Release Inventory
reporting.

The compounds listed in Table 4.3-1 were then ranked for a variety of factors that could be
associated with potential risks in order to select chemicals of potential concern. Compounds
were ranked in the following categories:

Number of deliveries over the 4-year 2003-2006 period

Total pounds delivered over the 4-year 2003-2006 period

Potential volatility (based on concentration and Henry’s law constant)

Potential for acute inhalation health effects (based on chemical concentration and

acute reference air concentration),

e Potential for chronic non-cancer health effects (based on chemical concentration
and chronic inhalation reference air concentration),

e Potential for chronic cancer risks (based on chemical concentration and inhalation
cancer unit risk factor)

e ldentification of compounds that are known human carcinogens

Compounds were selected for evaluation for the fugitive emissions analysis if they ranked in
the top five of any category or are classified as a known human carcinogen by the USEPA,
the International Agency for Research on Cancer, or the U.S. National Toxicology Program.
The top five ranking results, as well as the 21 selected compounds of potential concern for
detailed evaluation, are shown in Table 4.3-2.

4.3.3 Calculation of Fugitive Emission Rates

Calculation of emission rates is the next step after the selection of chemicals for evaluation.
In this study, fugitive air emission rates were calculated using mathematical modeling. The
emission rates are combined with air dispersion modeling results to calculate potential
ambient air concentrations, and associated inhalation risks. This section describes the
emission modeling methods for both fugitive organic vapors as well as dusts and inorganic
compounds that may be present in dust. The fugitive emission modeling did not take into
account the air exhaust system employed at the outdoor hopper, an approach that is expected
to overestimate potential emission rates.

4331 Fugitive Organic Vapor Emissions
Organic compound emissions during spent carbon unloading at the outdoor hopper were

calculated using two mathematical modeling methods developed for USEPA (USEPA 1997,
2004a). Conceptually the approach was based on a pore space gas model developed to

% The Toxics Release Inventory (TRI) Report for 2003-2006 was provided to CPF by M. McCue, Director of
Plant Operations, Siemens Water Technologies Corp. May 2007.
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calculate organic emissions from dumping of petroleum-contaminated soil onto piles (this
model was developed by Radian for USEPA 1997). The Radian model calculates an
emission rate by assuming that a portion of the chemical concentration within the air-filled
pore space of the dumped material is released to the atmosphere during unloading.

Two sets of calculations were performed to address the two different types of spent carbon
unloaded at the outdoor hopper (i.e., agua carbon and vapor carbon). These types of spent
carbon were evaluated separately because their characteristics vary (e.g., moisture content,
types of containers unloaded).

Chemical concentrations within the air-filled pore space of spent carbon were calculated
using a method outlined by USEPA (2004a), based on work by Johnson et al. (1990) and
Johnson and Ettinger (1991), which mathematically partitions the total concentration of a
compound into sorbed, aqueous, and vapor phases. The partitioning is modeled by taking
into account chemical-specific properties as well as properties of the material, as follows:

- (H*C,, *BD)
* " (Ew+ Koc* foc* BD + H'"*Ea)

(Equation 4-2)

where
Cs = chemical concentration in air-filled pore spaces (g/cm?),
H’ = Henry’s law constant (unitless),
Cyp = concentration in spent carbon (g/g),
BD = bulk density (g/cm?),
Ew = water-filled porosity of spent carbon (unitless),
Koc = organic carbon:water partition coefficient (cm*/g),
foc = fraction organic carbon in spent carbon (unitless), and
Ea = air-filled porosity of spent carbon (unitless).

Chemical emission rates associated with spent carbon unloading at the outdoor hopper
during the workday were then calculated based on the Radian model methodology (USEPA
1997) as follows:

ER - (C, *Vol * HR* Exc)

(Equation 4-3)

AT
where
ER = chemical emission rate (g/sec),
Vol = volume of air pore space within spent carbon per hour during
unloading (cm®/hr),
HR = hours unloading per workday (4 hrs),
Exc = pore gas to atmosphere exchange constant (unitless), and
AT = averaging time (25,200 seconds per 7-hour period between
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7 AM - 2 PM when unloading activities occur).®
The volume of air within spent carbon during an unloading event was calculated as follows:

Ea*Q*1,000)
BD

VoI:(

(Equation 4-4)

where

Vol = volume of air pore space within spent carbon per hour during
unloading (cm®/hr),

amount of spent carbon unloaded per unloading event per
hour (kg/hr), and

conversion factor (1,000 g/kg).

Q
1,000

The amount of spent carbon unloaded per hour (Q) was calculated based on data specific to
this facility, including an analysis of spent carbon containers' capacities, approximate
unloading times per container type, and the average amount of spent carbon, by container
type and container capacity, unloaded during 2005 and 2006. The amount unloaded per
unloading event per hour was calculated as follows:

Mass, .
Q= i (Equation 4-5)
Hrs,,
where
Masssp = average mass of spent carbon unloaded per event
(2,975 kg aqua spent carbon or 1,783 kg vapor spent carbon), and
Hrss, = average unloading duration per container (0.77 hours for aqua

spent carbon containers or 0.55 hours for vapor spent carbon
containers).

The scenario-specific input parameters for these modeling equations are presented in Table
4.3-3. The values for these parameters were based on spent carbon data from the facility,
where available, or from the published literature (e.g., Kleineidam et al. 2002). Note that
several of the parameter values vary for the two different types of spent carbon unloaded at
the outdoor hopper (vapor or aqua spent carbon). Table 4.3-4 presents the chemical-specific
input parameters used in the modeling equations to calculate emission rates. Table 4.3-5
presents the calculated organic compound chemical emission rates for each selected
chemical of potential concern.

19 personal communication with M. McCue, Director of Plant Operations, May 7, 2007.
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4.3.3.2 Fugitive Dust and Inorganic Compound Emissions

Emission rates of dust and inorganic compounds during spent carbon unloading were
calculated using a screening-level emission factor equation presented by USEPA (2006) that
calculates dust emission rates from batch drop operations. This model was developed based
on test results for a variety of materials used in a variety of industries, such as the coal and
quarrying industries. The fraction of particles less than 75 microns in diameter (known as
“silt content” in soil science) in the tested materials ranged from 0.44%-19%. Analyses of
dry spent carbon from the facility show a silt content of roughly 0.5% (i.e., passing through
a 200-mesh sieve screen).’* This means that spent carbon has a silt content at the low end of
the range of tested materials used to develop the USEPA emissions model, and thus it is
likely to have a lower potential to generate dust emissions than the model predicts. As a
result, the dust emission rates calculated using USEPA’s emission factor are likely to be
overestimated.

Dust emission rates were calculated only for vapor spent carbon unloaded at the outdoor
hopper, since dust emissions will not occur during unloading of the water-saturated aqua
carbon. In addition to total dust emissions, emission rates for different particle size
categories were calculated using USEPA’s default particle size multipliers. The particle
sizes evaluated were selected for consistency with comparison benchmark particulate matter
concentrations that are available. Accordingly, emission rates for inhalable particles less
than or equal to 10 microns (i.e., PM10) were calculated for comparability to the National
Ambient Air Quality Standards (NAAQS) set under the Clean Air Act and workplace
exposure limits. Emission rates for PM2.5 were also calculated for comparability to the
PM2.5 NAAQS.

The emission factor equation presented by USEPA (2006) is as follows:

UJ”
2.2 .
E =(k*0.0016)~—=— (Equation 4-6)
MO
)
where
E = emission factor (kg particulate matter/megagram batch drop
material),
K = USEPA default particle size multiplier (0.35 for PM10, 0.053 for
PM2.5),
U = mean wind speed (2.38 m/sec, based on Parker, AZ data), and
M = material moisture content (10% for vapor spent carbon).

The particulate matter emission rate was then calculated as follows:

1 Spent carbon analytical report provided by Siemens Water Technologies Corp., Activated Carbon
Laboratory, Los Angeles, CA. July 17, 2007.
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ER.y =E*Q *conv (Equation 4-7)

ERpm = emission rate of particulate matter (g/sec),

Q = amount of spent carbon unloaded per unloading event per

hour (kg/hr), and

conversion factor (megagram/1,000 kg * 1,000 g/kg * hr/3,600 sec).

conv

Chemical-specific emission rates for inorganic compounds were then calculated by
multiplying the particulate matter emission rate by the chemical concentration in the vapor
spent carbon, as follows:

ERi = ERpuio *Cy, (Equation 4-8)
ERepa = inorganic compound emission rate (g/sec),
ERpm10= emission rate of PM10 particles (g/sec), and
Cyp = concentration in spent carbon (g/g)."2

Inorganic compound emission rates were calculated from the inhalable PM10 particle size
category emission rate (i.e., ERpm10) for comparability to occupational exposure limits and
for the inhalation risk assessment.

The scenario-specific input parameters and calculated dust emission rates are presented in
Table 4.3-6. Table 4.3-7 presents the calculated inorganic compound chemical emission
rates for each selected chemical of potential concern.

4.3.4 Air Dispersion Modeling for Fugitive Emissions

Air dispersion modeling was conducted using the ISCST3 model to calculate ambient air
concentrations associated with fugitive emissions during spent carbon unloading. Appendix
D describes the details of the modeling performed for the fugitive emissions source. As
described in the Workplan, fugitive emissions from the hopper were treated in ISCST3 as a
volume source, with dimensions defined by the hopper building, and were modeled using a
unitized (i.e., 1 g/sec) emission rate. The emission source was assumed to be “on” every day
for the 7-hour period during 7 AM - 2 PM, based on the period of time during typical facility
operations that spent carbon may be unloaded at the outdoor hopper.** The meteorological
data used to model the fugitive emissions source were identical to the data used to model
dispersion of stack emissions (e.g., 2001-2005 Arizona Meteorological Network data from
Parker). The set of off-site receptor grid points used for stack emissions modeling was also
applied for the fugitive emissions modeling.

The ISCST3 model calculated unitized annual average modeling results (to evaluate chronic
long-term risks) and 1-hour average modeling results (to evaluate short-term acute inhalation

12 For the inorganic compounds evaluated, total spent carbon concentrations were assumed to reasonably
reflect the concentrations that would be solely associated with the solid phase.
13 personal communication with M. McCue, Director of Plant Operations, May 7, 2007.
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risks) at all of the modeled off-site receptor locations beyond the property boundary. Since
the modeling was performed using a unitized emission rate, the resulting ISCST3 air
concentrations were expressed in units of pg/m? per 1 g/sec. Chemical-specific
concentrations were then calculated using the IRAP software by multiplying the unitized
results by the chemical-specific emission rates.

The specific locations addressed in the fugitive emissions risk assessment were identified by
examining the unitized ISCST3 modeling results across specified types of land use areas.
The annual average unitized modeling results within areas currently used for residential
assessment purposes within the Town of Parker and within the CRIT Reservation with
access to irrigation water were examined, and the maximum annual average impact locations
in both areas were selected for detailed evaluation. The 1-hour average unitized modeling
results were examined to identify maximum impact locations within residential assessment
areas of the Town of Parker and the CRIT Reservation with access to irrigation water, at
locations used for non-residential purposes, and at the maximum impact point beyond the
property boundary. In addition to these locations, the receptor locations selected earlier for
the stack emissions risk assessment were also evaluated. Table 4.3-8 lists all of the receptor
point locations selected for evaluation for both the chronic and acute fugitive emissions
inhalation risk assessment. Figure 4-4 shows these locations overlain on a topographical
map of the area.

4.3.5 Identification of Exposure Pathways

The next step in the fugitive emissions analysis was the selection of exposure pathways for
evaluation. As explained in the Workplan, the most important exposure pathway for this
type of emissions source is direct inhalation and, accordingly, this risk assessment focused
on the inhalation pathway of exposure.

4.3.6 Calculation of Environmental Concentrations

Chemical concentrations in ambient air were calculated, as described above, by multiplying
the unitized results by the chemical-specific emission rates. This calculation was performed
using the IRAP software for all the selected inorganic and organic compounds at the
evaluated receptor locations. The organic compound emission rates used in this calculation
were, however, based only on the vapor carbon values; since these emission rates were
higher than for aqua spent carbon, this will tend to overestimate air concentrations and
associated risks.

4.3.7 Calculation of Human Exposures

Inhalation exposures were calculated using the IRAP software. These calculations rely on
the modeled ambient air concentrations, inhalation rates, and data on body weight, exposure
frequency (i.e., days/year exposed) and exposure duration (i.e., total years exposed).
Exposures due to inhalation were calculated using the HHRAP default assumptions for both
an adult and a child.
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Figure 4-4
Receptor Point Locations Evaluated in the
Fugitive Emissions Risk Assessment
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4.4 Risk Characterization

This section of the report presents the risk characterization, in which potential risks
associated with both stack and fugitive emissions are addressed. As described earlier, the
stack emissions risk assessment was a multiple exposure pathway analysis, whereas the
fugitive emissions risk assessment addressed only the inhalation pathway of exposure.

4.4.1 Stack Emissions

4411 Chronic Long-Term Risks

Chronic long-term risks associated with stack emissions were calculated according to the
HHRAP methods and using the IRAP software to perform the calculations. Both excess
lifetime cancer risks and the potential for non-cancer effects were evaluated. This was
accomplished by combining exposures with toxicity values for cancer and non-cancer
effects.

Excess Lifetime Cancer Risks

Cancer risks reflect the upper bound probability that an individual may develop cancer over
a 70-year lifetime under the assumed exposure conditions. The risks are referred to as
"upper bound" because they are unlikely to be underestimated and, in fact, may range from
as low as zero to the upper bound value. Cancer risks were calculated, by the IRAP
program, separately for each chemical and summed across chemicals for each exposure
pathway. Risks were also added across pathways for hypothetical population groups that
were evaluated (e.g., adult and child resident, adult and child farmer). The cancer risks were
evaluated relative to the USEPA (1998a) target risk level of 1E-5 (which is equivalent to
1x107). A cancer risk of 1x10™ means that an individual could have, at most, a one in
100,000 chance of developing cancer over a 70-year lifetime under the evaluated exposure
conditions. In comparison, each person in the U.S. has a background risk of developing
cancer over a lifetime of about one in three.

The excess lifetime cancer risks are shown in Table 4.4-1. The detailed results for each
exposure pathway and receptor are provided in Appendix G. As can be seen in this table,
results are presented for the following three groups of evaluated chemicals:

e Group 1 - All detected compounds. This group includes 95 compounds that were
detected in the PDT in addition to several compounds that were not measured
during the PDT but which were evaluated based on emission rates derived from
feed rates.

e Group 2 - All evaluated compounds, both detects and compounds that were not
detected, except for benzidine. This group includes 177 compounds, 82 of which
were not detected in the PDT. This group does not include benzidine which was
not detected in the PDT in stack gases and for which there is no evidence from
waste profile reports and analytical spent carbon data that it has ever been accepted
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in spent carbon received at the facility. ™ Benzidine was singled out because it was
found to be a significant risk driver, accounting for more than 95% of the total
cancer risk when included in the risk calculations.

e Group 3 - All evaluated compounds. This group includes 178 compounds, of which
83 were not detected in the PDT, including benzidine.

The risks are also presented for three general categories of human receptors who could
hypothetically be exposed to stack air emissions:

e Resident receptors. These receptors include residential assessment locations in the
Town of Parker and assume exposure occurs via inhalation, soil ingestion and
homegrown produce ingestion.

e Farmer receptors. These receptors include residential assessment locations
assumed to have access to irrigation water and assume exposure occurs via
inhalation, soil ingestion, homegrown produce ingestion, and ingestion of home- or
locally-raised beef, poultry, eggs, and pork.

e Fish ingestion. These receptors are assumed to fish in either the Main Drain or the
Colorado River with exposures occurring only as a result of fish ingestion. These
risks may be added to any of the evaluated residential receptors.

The additional (i.e., excess) lifetime cancer risks for Group 1, all detected compounds,
ranged from 4E-9 (four in one billion) for the fish ingestion pathway, to 8E-8 (eight in one
hundred million) for resident receptor R_2. These results were more than 100 times lower
than the 1E-5 target cancer risk level.

The risk results for Group 2, all detected and non-detected compounds except benzidine,
were slightly increased above Group 1, while still well below the target level. Excess
lifetime cancer risks calculated for Group 2 ranged from 4E-9 (four in one billion) for the
fish ingestion pathway, to 2E-7 (two in ten million), again for resident receptor R_2. These
results are 50 or more times lower than the 1E-5 target cancer risk level.

For Group 3, which added the non-detected compound benzidine to the risk calculations,
excess lifetime cancer risks increased for all the residential receptors but did not change for
the fish ingestion pathway. The highest cancer risk result was 2E-6 (two in one million) for
the resident receptor R_2, five times below the 1E-5 target cancer risk level. As noted
above, when benzidine was included in the risk calculations for the resident and farmer
receptors, it accounted for more than 95% of the total cancer risks, even though this
compound was not detected in the PDT, and there is no evidence from waste profile reports
and analytical spent carbon data that it has ever been accepted in spent carbon received at
the facility. If fish ingestion risks were added to the evaluated resident and farmer receptor
results, all the excess lifetime cancer risks would still remained below the target risk of 1E-5.

4 Benzidine was used in the past mostly to produce dyes, however, it has not been produced for sale in the
U.S. since the mid-1970’s. Major U.S. dye companies no longer make benzidine-based dyes, and benzidine is
no longer used in medical laboratories or in the rubber or plastics industries (ATSDR 2001).
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Although all the calculated excess lifetime cancer risks were below the target level, the
results were examined to identify the dominant compounds accounting for the majority of
the risks. This evaluation focused on Group 1 (all detected compounds) and Group 2 (all
compounds except benzidine) because, as noted above, benzidine was not detected in the
PDT but dominated the risk assessment results when included in the calculations. The
dominant compounds affecting these risk assessment results are described below:

For the resident receptors, the dominant compound in Group 1 was cadmium,
accounting for over 75% of the total risk mostly due to direct inhalation. Cadmium
was conservatively evaluated in this risk assessment using an emission rate based on
a proposed permit limit that was more than 30 times higher than the emission rate
measured during the PDT. This means that the risks calculated for cadmium in this
analysis are expected to be overestimated due to the emission rate by at least a factor
of 30.

For the farmer receptors, the dominant Group 1 compounds were cadmium and
PCDDs/PCDFs, accounting for roughly 40% and 57% of the total risks, respectively.
The most important exposure pathway for PCDDs/PCDFs was beef ingestion.
PCDDs/PCDFs also accounted for almost all of the calculated fish ingestion cancer
risks. As with cadmium, PCDDs/PCDFs were evaluated in this risk assessment
using emission rates based on a proposed permit limit. The measured PCDD/PCDF
emission rates during the PDT, which was performed using spiked feed to maximize
the production of combustion by-products such as PCDDs/PCDFs, were roughly four
times lower than the values used in this risk assessment. Even with emission rates
conservatively based on proposed permit limits, the cancer risks due to stack
emissions for all detected compounds were well below the target risk level of 1E-5.

The dominant compounds in Group 2 for the resident receptors included cadmium in
addition to arsenic and beryllium, primarily due to inhalation exposure. Arsenic and
beryllium were not detected in the PDT but were evaluated in the risk assessment
using emission rates based on permit limits. The use of permit limits as a basis for
emission rates for cadmium, arsenic and beryllium is expected to greatly
overestimate potential risks, by more than an order of magnitude.

For the farmer receptors, the dominant compounds in Group 2 still included
cadmium and PCDDs/PCDFs, in addition to arsenic and beryllium. PCDDs/PCDFs
continued to account for almost all of the calculated fish ingestion risks.

Potential Non-Cancer Effects

The potential for non-cancer health effects was evaluated by comparing calculated exposures
with non-cancer oral reference doses (RfDs) and inhalation reference concentrations (RfCs),
consistent with USEPA (2005b). A hazard quotient was calculated for each chemical, using
the IRAP program, by dividing its exposure by its reference dose or reference air
concentration. The hazard quotients for each pathway were added across all chemicals, as
an initial evaluation step, regardless of the type of health effect endpoint, to produce what is
called a hazard index. Hazard index results were evaluated against the USEPA (1998a)
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target level of 0.25. This target hazard index level is quite conservative; in many other
environmental regulatory programs the target hazard index level is 1.0.

A hazard index summed across all compounds, not taking into account the type of health
effects associated with each compound, is a conservative first step in evaluating the potential
for non-cancer effects. If the hazard index for all compounds is above a value of one (1),
this indicates that the hazard index values should be recalculated for groups of compounds
having similar types of health effects or the hazard quotient values for those compounds
producing a hazard index above one should be examined in more detail. If the hazard index
for compounds with similar types of health effects is below one, then adverse health effects
are not expected to occur. Even if the hazard index for compounds with similar types of
health effects is above one, this does not automatically mean that adverse health effects will
occur (for example, because of the safety factors that are incorporated in the non-cancer
reference doses and reference air concentrations). Rather, this type of result means that
there is an increased chance that health effects might occur. In this case, further research
should be conducted to evaluate the potential for public health effects.

The non-cancer hazard index values for stack emissions (summed across all compounds
regardless of type of health effect) are shown in Table 4.4-1. These values ranged from
0.003 to 0.01, were essentially the same for all three groups of compounds (Groups 1, 2 and
3), and were 25 or more times lower than the target level of 0.25. If the hazard index results
were recalculated for groups of compounds having similar types of health effects, rather than
all compounds, the resulting values would be even lower and still well below the target
level.

The dominant compounds affecting the hazard index results were chlorine, for the resident
and farmer receptors, mostly due to inhalation, and methyl mercury for the fish ingestion
pathway. Chlorine was evaluated in this risk assessment using an emission rate based on a
proposed permit limit that was much higher than the results measured during the PDT. The
permit limit-based chlorine emission rate was roughly 20 times higher than the emission rate
measured in the PDT, even though many chlorine-containing compounds were spiked into
the feed during the PDT. Similarly, mercury was evaluated in this risk assessment using a
permit limit-based emission rate that was about 15 times higher than the measured PDT
emission rate. These results indicate that the non-cancer results due to stack emissions were
not only below the target level using emission rates conservatively based on proposed permit
limits, but would be even lower if measured PDT emission rates were used.

Summary

These results show that additional lifetime cancer risks from long-term exposure to stack
emissions are well below regulatory target risk levels and that non-cancer health effects are
not expected to occur from long-term exposures to stack emissions in residential areas near
to the reactivation facility.
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44.1.2 Margin of Exposure for PCDDs/PCDFs

The USEPA has not developed a non-cancer reference dose for PCDDs/PCDFs. As an
alternative, a margin of exposure approach developed by USEPA was applied to compare
the calculated doses in the risk assessment to typical background U.S. exposure levels
(USEPA 2005b). This analysis is consistent with USEPA's (2001a) request that a margin of
exposure analysis be conducted to assess PCDDs/PCDFs. Following the USEPA (2005b)
protocol, in this analysis, the maximum PCDD/PCDF toxic equivalent (TEQ) average daily
dose predicted for an adult receptor in the risk assessment associated with stack emissions
was compared to a typical background level of 1 pg TEQs/kg-day. This analysis showed
that the highest calculated average daily PCDD/PCDF TEQ dose to an adult (3E-4 pg/kg-
day for farmer receptor R_3) was well below the typical background level.

4.4.1.3 Infant Exposure to PCDDs/PCDFs

The USEPA has not developed risk assessment methods to quantitatively evaluate the
potential risks to a breast-fed infant from exposure to PCDDs/PCDFs. In this study, infant
exposures to PCDDs/PCDFs were evaluated as an adjunct to the adult exposure scenarios
evaluated for stack emissions. Hypothetical infant exposures were evaluated following the
approach presented in USEPA (2005b), which is programmed into the IRAP software. In
this method, the average daily dose to PCDDs/PCDFs, expressed as 2,3,7,8-TCDD toxic
equivalents (TEQSs), from breast milk ingestion is calculated and then compared to a
comparison background level for a nursing infant. The comparison level used in this
analysis was an average infant intake level of 60 pg/kg-day for 2,3,7,8-TCDD TEQs based
on USEPA (2005b). It is very important to recognize, however, that the method specified
for use in this risk assessment is a default regulatory approach; it does not reflect actual
knowledge of the potential health effects, if any, of short-term exposure via breast-milk
ingestion on an infant.

The calculated average daily doses from breast milk ingestion are shown in Table 4.4-2 for
each adult receptor evaluated. These doses ranged from 0.0002 - 0.002 pg TEQs/kg-day,
more than 10,000 times lower than the target intake level. These results indicate that
potential exposure to PCDDs/PCDFs by a nursing infant would be far below background
levels.

4414 Acute Short-Term Risks

Facility Operating Conditions Under Non-Upset Conditions

The potential for short-term acute inhalation risks associated with stack emissions was also
evaluated in the risk assessment, consistent with USEPA (2005b) methods. This was
accomplished using the IRAP software, by comparing modeled short-term, 1-hour average
air concentrations with the acute reference air concentrations in a manner similar to the
evaluation of non-cancer risks. The evaluation addressed not only the maximum impact
point for hourly concentrations beyond the facility boundary, but also receptors located in
residential and non-residential land use areas.
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The air concentrations used to evaluate acute risks were conservatively based on the highest
1-hour average air concentration calculated for each specified receptor location and
compound out of a total of 43,800 hours evaluated by the ISCST3 model (i.e., 5 years of
hourly meteorological data from 2001-2005 from Parker were used). The concentrations for
the remaining 43,799 hours were lower than those used in this analysis.

An acute hazard quotient was calculated in the IRAP program by dividing each chemical’s
modeled 1-hour average air concentration by its acute reference concentration. Quotients
below one are not expected to result in health effects. Quotients above one indicate an
increased chance that mild transient adverse health effects might occur (e.g., eye irritation)
or a clearly defined objectionable odor associated with the specific compound being
evaluated might be noticed, although these may still be unlikely to occur because safety
factors are incorporated in the acute reference air concentrations.

Table 4.4-3 summarizes the results of the acute inhalation analysis using the stack emission
rates shown in Table 4.2-1. The detailed results are provided in Appendix H. As the
summary table shows, the hazard quotients, which were calculated for each chemical
individually, ranged from less than 1E-10 to 0.08. These values were all well below the
target level of one, by factors of 12 or more times. If the hazard quotients for the individual
compounds were added together for groups of compounds having similar types of health
effects (e.g., respiratory), the combined results would still be well below a target level of
one.

Upset Conditions

Acute inhalation risks were also evaluated assuming an upset condition occurred for 1 hour
at the facility, during which emissions were assumed to increase by ten times as
recommended in HHRAP. As noted earlier, the factor of 10 increase is based on a 15-year
old conservative regulatory default assumption for nonhazardous waste combustors. The
potential acute hazard quotients under this scenario would be ten times higher than those
shown in Table 4.4-3, with values ranging from <1E-10 to a maximum of 0.8 occurring at
the maximum 1-hour average impact point (i.e., location A_1 where there is no residential or
commercial land use). If the hazard quotients for the individual compounds were added
together for groups of compounds having similar types of health effects (e.g., respiratory),
the combined results would still be below a target level of one.

The highest hazard quotients for all evaluated receptor locations under upset conditions were
due to arsenic, nitrogen dioxide, chlorine, and sulfur dioxide, with values at the maximum
impact point (A_1) of 0.8 for arsenic, 0.4 for nitrogen dioxide, 0.09 for chlorine, and 0.07 for
sulfur dioxide, and at the closest business location (A_2) of 0.2 for arsenic, 0.4 for nitrogen
dioxide, 0.09 for chlorine and 0.07 for sulfur dioxide. The results for arsenic and chlorine
were calculated using emission rates based on proposed permit limits that were much higher
than the results measured during the PDT. The measured arsenic emission rate from the
PDT was over 30 times lower than the emission rate used in this risk assessment, while the
measured chlorine emission rate was roughly 20 times lower than the emission rate used in
this risk assessment (and chlorine was spiked into the feed during the PDT). These
differences in evaluated versus measured emission rates indicate that the acute hazard
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quotients for arsenic and chlorine under both non-upset and upset conditions, are expected to
be overestimated by more than a factor of 10.

The acute toxicity criteria for the compounds with the highest hazard quotients were all
based on acute reference exposure levels from the California Environmental Protection
Agency, which lists mild respiratory irritation as the health effects endpoint for chlorine,
nitrogen dioxide and sulfur dioxide and lists reproductive/developmental effects (based on
reduced fetal weight in mice) for arsenic. Hazard quotients may be added together to
evaluate potential risks for multiple compounds, but only for groups of compounds having
similar health effects endpoints. In this case, the sum of all hazard quotients grouped for
compounds with similar health effects endpoints remains below the target level of 1.0.

Summary

These results indicate that short-term health effects are not expected to occur in areas near to
the reactivation facility as a result of inhalation exposure to stack emissions, either under
conservatively evaluated long-term conditions or under hypothetical upset conditions..

4415 Evaluation of Lead

USEPA (2005b) recommends that lead be evaluated in a combustion source risk assessment
initially by comparison with a soil benchmark level of 400 mg/kg in soil. If the calculated
soil concentration exceeds the benchmark, USEPA recommends that additional evaluation of
potential blood lead levels be performed using the Integrated Uptake Biokinetic Model
(IEUBK). In this study, the lead soil concentrations at the evaluated receptor locations, due
to stack emissions, were calculated to range from 6E-6 mg/kg to 3E-4 mg/kg, more than one
million times lower than USEPA’s target level, indicating that no further evaluation of lead
was warranted.

4.4.1.6 Comparison to Risk-Based Standards and Criteria

Consistent with the Workplan, the risk assessment also compared the calculated
environmental concentrations to available standards and criteria. Specifically, the highest
annual average modeled air concentrations associated with stack emissions at a residential
receptor were compared with the NAAQS and USEPA Region 9 risk-based preliminary
remediation goals (PRGs). Similarly, the maximum annual soil concentrations modeled at a
residential assessment receptor were compared with USEPA Region 9 risk-based PRGs for
residential soil. Concentrations calculated in surface water were also compared to ambient
water quality criteria in the ecological risk assessment section of this report.

The results of this comparison, presented in Appendix I, showed that all the modeled air
concentrations were far below both the NAAQS and the very conservatively derived risk-
based PRGs. The modeled soil concentrations were also found to be far below the risk-
based residential soil PRGs.
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4.4.2 Fugitive Emissions

4421 Chronic Long-Term Risks

Chronic long-term risks associated with fugitive emissions during spent carbon unloading
were calculated by combining the inhalation exposures with toxicity values for cancer and
non-cancer effects according to the HHRAP methods described in USEPA (2005b), using
the IRAP software to perform the calculations. This methodology is the same as that
described above for evaluating chronic risks from stack emissions. The fugitive emissions
analysis evaluated only the inhalation pathway of exposure, as described above in the
selection of pathways section.

The results of the chronic inhalation risk assessment for both cancer risks and non-cancer
health effects are shown in Table 4.4-4. The detailed results for each compound evaluated
are provided in Appendix J. The additional (i.e., excess) lifetime cancer risks ranged from
2E-9 (two in one billion) to 5E-8 (five in one hundred million); these results were 200 or
more times lower than the 1E-5 target cancer risk level. The non-cancer hazard index values
(summed across all compounds regardless of type of health effect) ranged from 0.0004 to
0.001; these values were 250 or more times lower than the target level of 0.25. If the hazard
index results were calculated for groups of compounds having similar types of health effects,
rather than all compounds, the resulting values would be even lower and still well below the
target level of 0.25. If the fugitive emissions risk results were added to those calculated for
stack emissions, the combined results would still be below both the cancer and non-cancer
target risk levels.

These results show that additional lifetime cancer risks in residential assessment areas near
the reactivation facility, from long-term inhalation exposure to fugitive emissions from spent
carbon unloading, individually or in combination with risks from stack emissions, are well
below the regulatory target cancer risk level. Similarly, the results show that non-cancer
health effects are not expected to occur from long-term inhalation exposure to fugitive
emissions in residential assessment areas near the reactivation facility, individually or in
combination with stack emissions.

4.4.2.2 Acute Short-Term Risks

The potential for short-term acute inhalation risks associated with fugitive emissions was
also evaluated in the risk assessment. This was accomplished by comparing predicted short-
term, 1-hour average air concentrations with acute reference air concentrations. The
methodology described above for evaluating acute risks from stack emissions was also used
to evaluate fugitive emissions.

Table 4.4-5 summarizes the results of the acute inhalation analysis for fugitive emissions.
The detailed results for the selected chemicals are provided in Appendix K. As this table
shows, the hazard quotients, which were calculated for each chemical individually, ranged
from less than 1E-9 to 0.02 at the maximum off-site impact point (A_3). These values were
all well below the target level of one, by factors of 50 or more times. If the hazard quotients
for the individual compounds were added together for groups of compounds having similar
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types of health effects (e.g., respiratory), the combined results would be even lower, and still
well below a target level of one. Moreover, if the acute results from fugitive and stack
emissions for compounds emitted from both sources were added together at the evaluated
receptor locations, the results would still be well below the target level.

These results indicate that short-term health effects are not expected to occur in areas near to
the reactivation facility as a result of inhalation exposure to fugitive emissions during spent
carbon unloading at the outdoor hopper, individually or in combination with risks from stack
emissions.

4423 Evaluation of Particulate Matter

The potential for health effects to occur as a result of fugitive particulate matter emissions
was also evaluated. This analysis compared maximum off-site particulate matter (PM)
concentrations to the NAAQS for PM10 and PM2.5. NAAQS are established by USEPA for
criteria pollutants, including PM10 and PM2.5, and impose ambient air quality concentration
standards which are determined by USEPA to be protective of public health with an
adequate margin of safety. The current PM10 NAAQS is a 24-hour average of 150 ug/m?,
while the current PM2.5 NAAQS includes both a 24-hour average of 35 pg/m® and an
annual average of 15 ug/m°.

The maximum off-site annual average concentration of PM2.5 was calculated by
multiplying the PM2.5 emission rate (see Section 4.3.3.2) by the maximum off-site unitized
annual average concentration (which occurred at the property boundary where there is no
residence). The resulting annual average concentration was 2.5E-3 ug/m?®, more than 6,000
times lower than the NAAQS. Maximum off-site 24-hour average PM10 and PM2.5
concentrations were calculated by multiplying the emission rates by the maximum off-site
unitized 1-hour average air concentration (which also occurred at the property boundary),
and also by a scaling factor of 0.4 to convert from a maximum 1-hour concentration to a
maximum 24-hour concentration (USEPA 1992). The resulting PM10 and PM2.5 maximum
24-hour average concentrations were 0.6 pg/m® and 0.09 pg/m?®, respectively, 250 or more
times lower than their respective NAAQS. This evaluation indicates that potential off-site
impacts of particulate matter emissions associated with spent carbon unloading at the
outdoor hopper will be protective of human health.

4424 Comparison to Risk-Based Standards and Criteria

This part of the risk assessment compares the calculated ambient air concentrations
associated with fugitive emissions to available standards and criteria. Specifically, the
highest annual average modeled air concentrations at a residential assessment receptor were
compared with NAAQS and USEPA Region 9 risk-based PRGs. The results of this
comparison, presented in Appendix L, showed that all the modeled air concentrations were
below both the applicable NAAQS and the very conservatively derived risk-based PRGs.
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4.4.3 Wastewater Discharge from the Facility to the Joint Venture

443.1 Introduction

Wastewater discharged from the reactivation facility is transported via an underground pipe
to the Colorado River Sewage System Joint Venture (CRSSJV) publicly owned treatment
works (POTW). The reactivation facility effluent is regulated under an industrial
wastewater discharge permit granted to SWT from the CRSSJV in accordance with the
Clean Water Act.

The CRSSJV is a primary wastewater treatment plant that serves both the Town of Parker
and the Colorado River Indian Tribes, a service population of approximately 5,000 people
(USEPA 2001b). Roughly 18% of the water entering the POTW originates from the
reactivation facility. Flow rate data from 2006 show a discharge rate from the POTW of
about 709,000 gallons of water per day, with the reactivation facility contributing roughly
129,000 gallons per day to this amount. The remaining water entering the POTW comes
from other businesses (e.g., Custom Metal Finishing, as indicated in USEPA 2001c) and
households in the service area. The CRSSJV discharges the treated water to the Main Drain
discharge canal, which begins slightly upstream of the CRSSJV discharge point and travels
more than 10 miles in a south-southwesterly direction through the CRIT Reservation before
discharging into the Colorado River. The amount of water flowing through the Main Drain
substantially increases as it moves downstream due to the addition of water overflow from
irrigation canals and seepage from adjacent agricultural land.

The CRSSJV performs semi-annual priority pollutant sampling of its discharge water, in
addition to daily sampling for a variety of constituents, including metals, biological oxygen
demand, pH and total suspended solids. Chronic aquatic toxicity tests are also conducted
using raw CRSSJV effluent every 6 months on water fleas and fathead minnows.

4.4.3.2 Evaluation of Reactivation Facility Discharge

As requested by USEPA and described in the Workplan, a screening-level modeling analysis
was conducted to evaluate the potential incremental contribution of the reactivation facility’s
effluent on chemical concentrations discharged from the CRSSJV into the Main Drain.

The incremental concentrations at the CRSSJV discharge were calculated using
mathematical modeling. The calculated incremental concentrations were then compared to
ambient water quality criteria in conjunction with a review of the CRSSJV semi-annual
effluent toxicity testing results. In addition, potential fish tissue concentrations and
associated potential human health fish ingestion risks were evaluated in the Main Drain at a
location downstream of the CRSSJV discharge point where fishing was assumed to occur.

4.4.3.3 Evaluation of Reactivation Facility Incremental Impact to CRSSJV Discharge
Incremental chemical concentrations in the CRSSJV discharge due to effluent from the

carbon reactivation facility were calculated in a series of six steps which are discussed
below:
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Compile chemical concentrations in effluent and select compounds for evaluation
Calculate total, dissolved and particulate concentrations in facility effluent

Repartition concentrations at outfall between total, dissolved and particulate phases
Compile ambient water quality standards and criteria for selected compounds
Compare incremental facility concentrations to water quality standards

Compile Chemical Concentrations in Effluent and Select Compounds for Evaluation

Measurements of compounds in the reactivation facility effluent were compiled using data
collected over the past two years (2005-2006) and provided to CPF by SWT.™ Table 4.4-6
presents the data that were compiled.

All detected compounds, even if detected only once, were selected for evaluation. For these
19 detected compounds, the minimum and maximum detected levels were identified.
Average concentrations were also calculated if there were at least three detected sample
concentrations and the majority of reported results were detects. Table 4.4-6 indicates the
compounds selected for analysis and the summary concentration data for each compound.

Calculate Total, Dissolved and Particulate Concentrations in Facility Effluent

The concentrations of each compound in the facility effluent in dissolved and particulate
phases were calculated from the total measured concentrations according to a screening-
level model provided by USEPA (1985):

C

C. = total Equation 4-9
dissolved [l+ (dew *TSS *1E — 6)] ( q )
and
C particulate — Ctotal - Cdissolved (Equation 4-10)
where
Clissolved = dissolved concentration in water (ug/L),
Crotal = total concentration in water (ug/L),
Crarticulate = chemical concentration on suspended solids in water (ug/L),
Kdsw = suspended solids:water partition coefficient (L/kg),
TSS = total suspended solids concentration (7 mg/L; average in facility
effluent), and
1E-6 = conversion factor.

!> Data provided by M. McCue, Director of Plant Operations, Siemens Water Technologies Corp. May 2007.
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The suspended solids:water partition coefficients were identified from recommended
USEPA sources (USEPA 2005b, USEPA 2004b, USEPA 1996, and Baes et al. 1984). The
partition coefficient was selected taking into account the average pH in the reactivation
facility effluent (8.1) for those compounds for which the partition coefficient is pH-
dependent (arsenic, barium, cadmium, chromium 111 and selenium), as described in
USEPA’s Soil Screening Guidance (USEPA 1996).

The results of these calculations are shown in Table 4.4-7. As indicated in this table, these
calculations were performed using two sets of effluent concentrations in order to allow
evaluation of both acute and chronic water quality impacts. The maximum single measured
value (24-hour or less composite measurement) was conservatively used to model short-term
concentrations for comparison to acute criteria or standards. The average concentration was
used to model longer-term concentrations for comparison to chronic criteria or standards.
Note that long-term concentrations could not be calculated for a number of compounds due
to the large percentage of results that were non-detects.

Calculate Incremental Facility Concentrations Resulting From Water Treatment

The change in facility-related concentrations at the CRSSJV was calculated using a mass
balance approach, taking into account both the effect of water treatment (particulate and
organics removal) and the effect of water flow into the CRSSJV from other sources, as
follows:

CCRSSJVoutfaII = Cefﬂuent *(1_ RE)*Qfacilityeffluent /QCRSSJVoutfaII (Equation 4-11)
where
Ccrssivouttal = incremental concentration at CRSSJV outfall (ug/L),
Ceffluent = concentration in facility effluent (ug/L),
RE = removal efficiency (98%),

Qracility efflient = Water flow rate into CRSSJV (129,465 gpd), and
Qcrssivouttan = Water flow rate at CRSSJV outfall (708,541 gpd).

The removal efficiency at the CRSSJV was determined from the treatment plant’s discharge
records for 2005 which showed 98% removal of biological oxygen demand (BOD) and 98%
removal of suspended solids. Annual average flow rates for the reactivation facility effluent
and the CRSSJV were determined from measurements collected at both locations throughout
2006. As noted above, incremental concentrations at the CRSSJV outfall were calculated
separately using short-term and long-term reactivation facility effluent concentrations.

Table 4.4-8 presents the calculated concentrations at the CRSSJV outfall due to the
incremental contribution from the reactivation facility’s effluent.
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Repartition Concentrations at Outfall Between Total, Dissolved and Particulate Phases

The concentrations of each compound in the CRSSJV outfall, due to the reactivation facility
effluent, were repartitioned between dissolved and particulate phases using the same
methodology shown above. The total concentrations in the CRSSJV outfall due to the
reactivation facility effluent were calculated by summing the dissolved and particulate phase
results shown in Table 4.4-8. These total concentrations were then repartitioned between
dissolved and particulate phases taking into account the average pH and suspended solids
levels measured at the CRSSJV outfall (7.0 and 3 mg/L, respectively). The resulting
concentrations, presented separately for acute and chronic evaluation, are shown in Table
4.4-9,

Compile Ambient Water Quality Standards and Criteria For Selected Compounds

The next step in this evaluation involved compiling Arizona ambient water quality standards
(WQS) and the CRSSJV discharge limits for the selected compounds. Arizona WQS for the
Colorado River were assumed to be applicable to the CRSSJV outfall, based on similar
treatment by USEPA in the CRSSJV’s National Pollutant Discharge Elimination System
(NPDES) permit. Table 4.4-10 presents the applicable standards and criteria for the selected
compounds.

Compare Incremental Reactivation Facility Concentrations to Water Quality Standards

Table 4.4-11 presents the comparison of modeled incremental facility-related concentrations
at the CRSSJV outfall to available water quality standards. The results of this screening-
level effluent modeling analysis showed that the modeled concentrations in the CRSSJV
discharge associated with the reactivation facility effluent were below the most stringent
applicable State water quality standards and criteria and the CRSSJV discharge permit limits
for all evaluated compounds except selenium. The modeled short-term selenium
concentration was below the most stringent acute WQS, however, the modeled long-term
average selenium concentration (2.4 ng/L) was marginally above the most stringent chronic
criterion (Arizona’s chronic WQS of 2 pg/L; the current USEPA ambient water quality
criterion for selenium is 5 png/L). This small difference is well within the bounds of
uncertainty associated with the screening-level modeling evaluation and indicates that the
modeled result is essentially equivalent to the WQS. Note that the calculated concentration
at the outfall was based on the average concentration of selenium in the reactivation facility
effluent over the past two years, whereas the effluent concentrations appear to be decreasing
over time.

4434 CRSSJV Effluent Toxicity Testing

The modeling results described above can be put into context by examining chronic toxicity
testing results from the CRSSJV, which provide a more direct evaluation of potential aquatic
toxicity of the treatment plant’s discharge. Chronic toxicity testing is required to be
performed semi-annually on effluent from the CRSSJV. These tests are conducted in
January and July, each representing six (6) days of flow-weighted effluent composite
samples. Test organisms are the water flea, Ceriodaphnia dubia and the fathead minnow,
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Pimphales promelas. Toxicity endpoints are survival and reproduction for C. dubia and
survival and growth for P. promelas. The tests are conducted according to USEPA
protocols (USEPA 2002a, 2002b) and include the full range of quality assurance required by
the guidelines. Among the many tests conducted from 2001 through 2006, there has been no
statistically significant difference between control samples and samples with 100% effluent.
On the basis of these tests, it may be concluded that the whole effluent from the CRSSJV
possesses no toxicity to aquatic organisms.

4.43.5 Potential Fish Ingestion Risks for the Main Drain

The uptake of chemicals from the Main Drain into fish and associated potential human
health risks from fish ingestion were also addressed, as requested by USEPA. The
compounds evaluated in the fish ingestion risk analysis were those for which average
concentrations were calculated at the CRSSJV outfall, due to the incremental contribution
from the reactivation facility’s effluent. The fish ingestion pathway was evaluated at a
downstream location on the Main Drain where fishing may occur and where water flow rate
measurements are routinely collected by the U.S. Geological Survey (USGS). In December
2001, USEPA’s Region 9 GIS Center prepared a map for a public meeting that displayed
three fishing locations on the Main Drain (about 7, 12, and 15.5 miles downstream of the
CRSSJV outfall) (USEPA 2001c). The evaluated location in this study was the middle
location, which was the only one of the three with detailed water flow rate and drainage
canal dimension data (USGS Station # 9428508).

The methods specified in HHRAP were used to calculate fish tissue concentrations, fish
ingestion intakes by people assumed to regularly eat fish caught from the Main Drain, and
potential excess lifetime cancer risks and the potential for non-cancer health effects.
Potential exposures and risks were evaluated for both an adult and a child assumed to
regularly ingest fish caught from the Main Drain. In the absence of site-specific data, it was
conservatively assumed that 100% of the fish eaten by a person every year for many years
would be caught only from the Main Drain (i.e., USEPA’s HHRAP default assumption for a
subsistence fisher receptor).

Two modifications to USEPA’s default methods were incorporated into the calculations to
reflect more refined information. USEPA’s default selenium bioconcentration factor
included in HHRAP was updated to reflect more recent information which shows that diet is
an important route of selenium exposure to fish (USEPA 2004c). Older concepts of
selenium bioaccumulation assumed that uptake occurred primarily from water.
Accordingly, a bioaccumulation factor (BAF) based on field studies (409 L/kg) was
developed to reflect the importance of diet to selenium uptake to fish.'® In addition, the fish
ingestion intake for arsenic was adjusted to reflect the fraction of arsenic present in the
inorganic form in fish, since most arsenic in fish is present in the non-toxic organic form

'8 The bioaccumulation factor (BAF) for selenium used in both the stack emissions risk assessment and in this
calculation was based on the geometric mean of 12 values reported in dry tissue weight from field studies
(USEPA 2004c), adjusted to wet tissue weight following USEPA’s HHRAP methodology (assuming a fish
moisture content of 0.8 per USEPA (1999) Ecological Risk Screening Protocol). The resulting BAF was 409
(L/kg wet weight). This compares with USEPA’s HHRAP default value of 129 (L/kg wet weight), which was
based on the geometric mean of 12 laboratory values.
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(ATSDR 2005). Field measurements of arsenic in freshwater fish show the fraction
inorganic as 0.01-0.125 (ATSDR 2003, USEPA 2003c). The State of Arizona uses a
fraction of 0.1 for inorganic arsenic in calculating the State ambient water quality criterion
for arsenic for fish consumption.!” In this analysis, the Arizona value of 0.1 was thus used
to adjust the fish ingestion arsenic intakes.

Table 4.4-12 presents the results of the Main Drain fish ingestion risk analysis, and shows all
of the input parameters, and exposure and risk calculation equations that were used. Both
the excess lifetime cancer risks and the non-cancer hazard quotient values were below
USEPA’s target health benchmarks. The excess lifetime cancer risks were calculated to be
3E-7 for an adult subsistence fisherman and 4E-8 for a child subsistence fisherman, both
assumed to obtain 100% of the fish ingested solely from the Main Drain. These results are
30 or more times below USEPA’s target cancer risk level of 1E-5. The compound
accounting for essentially all of the cancer risk was arsenic, based on a calculated dissolved
concentration in the Main Drain of 0.033 pg/L which is more than 50 times lower than
background levels in the Colorado River in the Parker area.’® The total hazard index values,
based on the sum of all hazard quotients regardless of their potentially differing health
effects endpoints, were 1E-2 for both an adult and a child, more than 20 times lower than
USEPA’s target level of 0.25 and 100 times lower than the more common regulatory target
level of 1.0.

4.4.3.6 Summary

Based on the evaluation presented above, it can be concluded that the incremental
contribution of the facility effluent on the CRSSJV outfall and the Main Drain does not pose
unacceptable risks to either aquatic life or human health. The modeled concentrations in the
CRSSJV discharge associated with the reactivation facility effluent are below the most
stringent applicable State water quality standards and criteria and the CRSSJV discharge
permit limits for all evaluated compounds except selenium. The modeled short-term
selenium concentration was below the most stringent acute water quality standard (WQS),
however, the modeled long-term average selenium concentration (2.4 ug/L) was marginally
above the most stringent chronic criterion (Arizona’s chronic WQS of 2 pg/L; the current
USEPA ambient water quality criterion for selenium is 5 pg/L). This small difference is
well within the bounds of uncertainty associated with the screening-level modeling
evaluation and indicates that the modeled result is essentially equivalent to the WQS. More
importantly, semi-annual toxicity tests performed on the CRSSJV effluent have consistently
shown no toxicity to aquatic organisms. Additionally, potential risks due to ingestion of fish
caught from the Main Drain associated with the incremental contribution of the facility
effluent were all below USEPA target risk levels for both cancer and non-cancer effects.

17 personal communication. Email from S. Pawlowski, Arizona Department of Environmental Quality, to S.
Foster, CPF Associates, Inc. May 29, 2007.

18 The average dissolved arsenic concentration measured in the Colorado River below Parker Dam is 2.1 ug/L,
based on 2000-2005 data from USGS Station #09427520.
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4.4.4 \Worker Health and Safety Evaluation

As indicated in the Workplan, a risk analysis was conducted using methods consistent with
those adopted by OSHA and NIOSH in which workplace air concentrations were compared
to workplace permissible exposure limits. The worker analysis focused on spent carbon
unloading at the outdoor hopper, the activity expected to have the highest potential impacts
associated with fugitive air emissions from spent carbon (as described in the review of
activities presented in the Workplan). This activity was evaluated using both modeled on-
site air concentrations and available employee industrial hygiene air measurements.

It should be noted, however, that the facility has a well-developed worker health and safety
program operating in compliance with OSHA. This program includes training, medical
monitoring, industrial hygiene sampling and use of personal protective equipment.

For further information on worker health and safety at the facility, the reader is referred to
the detailed discussion provided in Section 4.4.4 of the Workplan and the discussion of the
personnel training program and procedures used to prevent hazards at the facility in the
RCRA Part B permit application (Focus 2007).

4441 Modeled On-Site Concentrations

Ambient air concentrations for the worker scenario were calculated using the emission rates
already described above for the fugitive emissions source in conjunction with ISCST3
modeling results. The dispersion modeling of this emission source was identical to that
described above for stack emissions with two modifications. First, the ISCST3 air
dispersion model was run for a set of on-site receptor locations (rather than off-site
receptors), evenly spaced at 50 foot increments, to evaluate the on-site occupational
scenario. Second, 8-hour average unitized modeling results were calculated (instead of
annual and 1-hour averages) in order to evaluate concentrations relative to 8-hour average
occupational exposure limits. Appendix D describes the air dispersion modeling in more
detail.

The maximum 8-hour average modeling result occurred at the location closest to the hopper
(about 10 m or 33 feet north of the hopper) for all five years of modeled meteorological data
(2001-2005 datasets). The 8-hour average unit concentrations at this location ranged from
8,586 ug/m?® per 1 g/sec (2001 meteorological data) to 16,426 ug/m® per 1 g/sec (2003
meteorological data). All other 8-hour average concentrations were lower than these
maximum values. Chemical-specific concentrations on site were then calculated by
multiplying the unitized maximum result (16,426 ug/m® per 1 g/sec) by the chemical-
specific emission rates. The fugitive emission rates, and the methods used to calculate them,
were presented earlier in this report.

4.4.4.2 Evaluation of Modeled Air Concentrations
Table 4.4-13 lists the modeled maximum 8-hour average air concentrations on site for the
fugitive emissions source and compares these concentrations to available occupational 8-

hour average exposure limits. The occupational exposure limits included Occupational
Safety and Health Administration (OSHA) permissible exposure limits (PELs), National
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Institute on Occupational Safety and Health (NIOSH) reference exposure limits (RELS) and,
if NIOSH RELSs were not available, American Conference of Governmental Industrial
Hygienists (ACGIH) threshold limit values (TLVS).

As can be seen from Table 4.4-13, the modeled on-site maximum 8-hour average air
concentrations for the evaluated chemicals were all below the available occupational
exposure limits. The modeled concentrations were from 5 to more than 1,000,000 times
lower than the corresponding occupational exposure limits. If the results were evaluated
collectively, by summing the ratios of concentration to exposure limit across all compounds,
the combined results would still be below the exposure limits. The highest result, having
modeled concentrations 5-50 times lower than its occupational exposure limit, was for 1,3-
butadiene, a compound that was present in only one delivery over the 4-year 2003-2006
period.

Potential on-site concentrations of total and respirable dust were also calculated and
compared to occupational exposure limits. The calculated maximum 8-hour average total
dust concentration was 2.8E-3 mg/m°, well below the available occupational exposure limits
for total dust identified by OSHA and ACGIH (15 mg/m?® and 10 mg/m?, respectively). The
calculated maximum 8-hour average respirable dust concentration (based on PM10) was
9.6E-4 mg/m?, also well below the available occupational exposure limits for respirable dust
identified by OSHA and ACGIH (5 mg/m® and 3 mg/m®, respectively).

4443 Industrial Hygiene Monitoring

Industrial hygiene (IH) monitoring is conducted each year for a wide variety of organic
compounds and dust in air to ensure that adequate personal protective equipment is being
used at the facility. The annual IH surveys monitor workplace breathing zone
concentrations of organic compounds and particulate matter among workers employed in a
variety of tasks at the facility, for example workers unloading and sampling spent carbon
containers, lab technicians and facility assistant managers. The results of annual IH surveys
for the past 14 years, from 1993 through 2006, found that the air concentrations of regulated
chemicals were either below quantitation limits or typically 100 or more times below
occupational permissible exposure limits (PELS). The only exception occurred during the
December 1999 IH survey when a spent carbon load containing a high level of benzene
(roughly 60,000 ppm in spent carbon) was being unloaded at the outdoor hopper H-2. Three
of the five personal samples collected during this survey, all from inside the hopper building,
had time-weighted-average (TWA) benzene levels equal to or just above the PEL, ranging
from 1.0 to 2.2 parts per million in air (ppm) versus the PEL of 1 ppm. The samples were
collected from individuals who were working inside the hopper during the spent carbon
unloading and who were wearing personal protective equipment, including respirators, in
accordance with the facility's worker protection program. Results for the other 15 organic
compounds tested during the December 1999 IH survey were all either below the
quantification limit or more than 100 times below their corresponding PELs. Benzene
results from all other IH air samples collected during the 1993-2006 period were either
below the detection limit or well below the PEL.
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4444 Conclusions

These results indicate that fugitive air emissions during spent carbon unloading at the
outdoor hopper, the activity for which potential impacts associated with fugitive emissions
from spent carbon are expected to be highest, would not exceed occupational exposure limits
in ambient air within the property boundary. These results are supported by many years of
industrial hygiene measurements which have consistently shown air concentrations of
regulated chemicals, excluding a few samples collected inside the hopper structure, either
below quantitation limits or typically 100 or more times below the occupational PELSs.

45 Discussion of Uncertainties

All risk assessments involve the use of assumptions, judgment and incomplete data to
varying degrees. This results in uncertainty in the final estimates of risk. In accordance
with standard risk assessment practice, this section of the analysis presents discussions of
key uncertainties affecting the risk assessment.

4.5.1 General Review of Uncertainties

The results of any risk assessment inherently reflect uncertainty because of the many
complexities involved in the analysis. This risk assessment, for example, involved the
integration of many steps, each of which is characterized by some uncertainty. These steps
included the following:

e Calculation of chemical emission rates

e Modeling of potential air concentrations and deposition rates associated with
chemical emissions

e Calculation of chemical concentrations in the environment (e.g., soil, beef,
produce, and fish) using mathematical models in conjunction with many
chemical/physical properties and assumed or site-specific information about
the environment in the facility area

e Calculation of potential exposures to humans through multiple pathways
using a combination of default and site-specific exposure parameters

e Calculation of potential risks using toxicity information derived in some
instances from human data but predominantly derived by extrapolation from
experimental data produced in animal studies

There are four types of uncertainty generally associated with a risk assessment, as described
in HHRAP and based on Finkel (1990):

Variable uncertainty
Model uncertainty
Decision-rule uncertainty
Variability
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Variable uncertainty results from uncertainties in the parameter values used in equations in
the risk assessment. These uncertainties may stem from measurement, random or systematic
errors associated with the numerical values assigned to input parameters. Variable
uncertainty may be reducible through additional research or analysis (i.e., better data).
Uncertain variables in a risk assessment include chemical-specific input parameters (e.g.,
biotransfer factors, cancer slope factors), and parameters describing the physical
environment (e.g., characteristics of surface water bodies).

Model uncertainty is associated with models used in the risk assessment. The types of
models incorporated into risk assessments include animal models used as surrogates for
testing the human toxicity of chemicals, dose-response models used to develop chemical
toxicity criteria, chemical property models used to calculate chemical-physical properties for
the selected compounds, and fate and transport mathematical models used to calculate
environmental concentrations of chemicals (e.g., HHRAP equations, ISCST3). Model
uncertainty can stem from use of surrogate variables, excluded variables, abnormal
conditions, and incorrect model structure.

Decision-rule uncertainty relates to uncertainties stemming from decisions applied in the risk
assessment, including methods used to select chemicals for detailed evaluation, the decision
to use USEPA default values in the analysis, the decision to use site-specific information to
develop input parameters where information was available, and the decision to use USEPA-
specified toxicity criteria to evaluate cancer and non-cancer risks.

Variability is related to variations in physical and biological processes, such as the natural
differences in how much people weigh or how much they eat. Variability cannot be reduced
by doing additional research but it can be addressed by incorporating information on the
range of values that might be present in a population. In this risk assessment, many single
point values were used for parameters that are known to vary across the population, and
most of these were USEPA default values. Although this means that the risk results do not
reflect variability in the population, when considered together the single point values,
particularly USEPA’s defaults, are expected to be more likely to overestimate risks than
underestimate risks.

Table 4.5-1 summarizes some of the key elements of uncertainty associated with this
analysis and also indicates whether each is expected to underestimate and/or overestimate
potential risks. Discussions are also provided below for some additional topics and
assumptions relevant to the risk assessment.

The risk assessment results presented earlier in this report reflect the combination of these
potential sources of uncertainty. Collectively, however, the assumptions used in this
assessment are considered more likely to overestimate risks than underestimate them.

4.5.2 Calculation of Emission Rates

Chemicals that have not been detected in emissions are sometimes included in combustion
source risk assessments to ensure that risks are not underestimated. In this assessment,
compounds that were not detected were included at the request of USEPA and, as described
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in the Workplan, they were evaluated using the common risk assessment practice of
assuming they were present at a concentration equivalent to one-half of the reported
detection limit. It is, however, uncommon, if not unprecedented, for a combustion source
risk assessment to evaluate as many compounds, both detected and not detected, as were
considered in this study. The calculation of risk results for over 80 compounds that were not
detected adds uncertainty to this study, because these compounds may not actually be
present in stack emissions. Overall, the inclusion of so many compounds, including many
that were not detected, is considered likely to overestimate risks and unlikely to
underestimate risks.

As described in the Workplan, chemical emission rates based on PDT measurements were
based on average values across the three test runs. USEPA requested that risks also be
considered using emission rates based on the maximum out of the three test runs. This
change is only relevant for compounds that were detected in the PDT and for which
emission rates were based on PDT results. As noted earlier in this report, the dominant
compounds affecting the stack emissions risk assessment results were all evaluated at
proposed permit limits, and not based on PDT results (i.e., PCDDs/PCDFs, cadmium,
mercury, and chlorine). This alone suggests that the risks would not likely be affected even
if maximum emission rates were used instead of averages. Additionally, the emission rates
based on PDT results and used in the quantitative risk assessment were compared to the
maximum single test run results to determine the potential effect on the calculated risks.
This comparison, which was conducted for compounds with emission rates based on PDT
measurements, showed that the differences between the average and maximum PDT
emission rates ranged from a factor of 1.0 (i.e., no change) to no more than a factor of 3.0.
These relatively small differences for compounds that were not risk drivers indicate that the
overall risk assessment results would not change if maximum PDT-based emission rates
were used rather than averages.

4.5.3 Chemical Concentrations in Spent Carbon

The Workplan indicated that the risk assessment would include a discussion of the
representativeness of the spent carbon used during the PDT relative to long-term operating
conditions. This issue was examined by developing a profile of the mass-weighted average
composition of various organic constituents and metals in the spent carbon received at the
facility, based on 2003 through 2006 Toxics Release Inventory (TRI) data. In addition,
analytical results from the PDT feed carbon for metals, volatile organics, and semi-volatile
organics were averaged across the three test runs and compared to the mass-weighted
average carbon profile. The results showed that the concentration of many of the
compounds on the PDT feed carbon corresponded well with the mass-weighted average
composition based on the TRI data, while other compounds were present on the PDT carbon
at concentrations either significantly above or below the mass-weighted average carbon
values. For two of the compounds in spent carbon that accounted for the majority of the
calculated risks, cadmium and methyl mercury (assessed using elemental mercury in
carbon), the concentrations in the PDT feed were higher than the average composition
concentrations calculated from the long-term TRI data.
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The variation in results from the comparison of the mass-weighted average composition
based on the TRI data with the PDT carbon is not unexpected, since the spent carbon fed
during the PDT was comprised of the carbon available at the time of testing, and no attempt
had been made prior to the test (due primarily to space limitations) to stockpile any
particular carbon from specific sources. It was for this very reason that the PDT included
the spiking of the feed carbon with principal organic hazardous constituents (POHCs),
metals, and a suite of organic surrogate compounds which were believed to represent various
classes of compounds and which would likely produce a broad range of combustion by-
products and very conservative emissions (i.e., expected to be greater than under typical
operating conditions with typical spent carbon).

4.5.4 Examination of Dioxin-Like PCBs

Measurements of specific PCB congeners, compounds believed to have "dioxin-like"
properties, were collected during the PDT (Focus 2006). ** The purpose of this section of
the risk assessment is to present an evaluation of the potential impact of the measured
dioxin-like PCB congener emissions on the risk assessment results.

The World Health Organization (WHO 1998) has developed toxic equivalency factors
(TEFs) for certain dioxin-like PCBs that relate the potential toxicity of each dioxin-like PCB
to that of 2,3,7,8-TCDD. For example, the PCB congener 3,4,3',4'-tetrachlorobiphenyl has
been assigned a TEF of 0.0001 by WHO, which means that this PCB compound is believed
to be 10,000 times less toxic than TCDD. These TEFs, which are also summarized in
HHRAP, were used to calculate potential excess lifetime cancer risks for dioxin-like PCBs.

The approach used to perform this evaluation involved several steps. First, emission rates of
dioxin-like PCBs based on the PDT were compiled. Second, the potential lifetime average
daily dose for each dioxin-like PCB was calculated by multiplying the lifetime average daily
dose already calculated for total PCBs by the ratio of the measured PDT emission rate for
the dioxin-like PCB divided by the emission rate for total PCBs. The total PCB lifetime
average daily dose was based on the receptor and exposure pathway that was found to
dominate the risk results for PCDDs/PCDFs (ingestion of fish caught from the Main Drain
by an adult). This provided the most conservative indication of the potential impact of
dioxin-like PCBs on the risk assessment. The average daily dose for each dioxin-like PCB
was then multiplied by its WHO TEF to calculate the TCDD toxic equivalent (TEQ) dose
for each dioxin-like PCB. After this, the sum of all the dioxin-like PCB TEQ doses was
calculated. Finally, the cancer slope factor for TCDD was multiplied by the total dioxin-like
PCB TEQ dose to calculate the associated potential excess lifetime cancer risk. Table 4.5-2
presents the calculations performed for each of these steps.

The resulting excess lifetime cancer risk associated with dioxin-like PCBs was 4.3E-9. This
potential risk is eight times lower than the cancer risk already calculated for the fish
ingestion pathway for PCDDs/PCDFs (3.6E-8) and negligibly affects the overall results of
this risk assessment.

19 A PCB congener is a single unique chemical compound in the PCB category. There are 209 PCB congeners,
of which 12 are considered by USEPA to be dioxin-like compounds.
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There are a variety of uncertainties that are associated with this analysis. For example, the
assumption that a dioxin-like PCB compound's potency is directly proportional to the
potency of 2,3,7,8-TCDD and that this relationship can be quantified based on a TEF. This
analysis is also uncertain because it does not account for the differing physicochemical
properties of the PCBs that can affect their environmental fate and transport. In addition,
many of the PDT test results for dioxin-like PCBs, and PCB homologue groups, were so low
that method blank results were significant in relation to the actual sample results, however,
no blank corrections were made. Further, a number of the analytical results for these
compounds had to be estimated by the laboratory in a manner that is most likely to give an
upper bound result (i.e., flagged as an estimated maximum possible concentration). This
means that the PDT test results, and the associated dioxin-like PCB excess lifetime cancer
risks, are likely to be overestimated.

4.5.5 Total Organic Emissions

This risk assessment evaluated a very large number of specific chemical compounds, and
determined not only that the risk results were below target risk levels, but also that over 97%
of the cancer risks were due to two compounds (cadmium and PCDDs/PCDFs evaluated as
TEQs) and over 91% of the chronic noncancer hazard quotients were due to two other
compounds (chlorine and methyl mercury) when all detected compounds were evaluated.
When all compounds except for one that was not detected (benzidine) were evaluated,
roughly 80% or more of the cancer risks were due to four compounds (cadmium,
PCDDs/PCDFs, arsenic and beryllium) and over 85% of the chronic noncancer hazard
quotients were due to two other compounds (chlorine and methyl mercury). All of these
risk-driving compounds were evaluated at proposed permit limits and two were not detected
in PDT stack emissions (arsenic and beryllium).

The dominance of a few compounds on the risk assessment results suggests that other
compounds that may be present in stack emissions but which were not quantitatively
evaluated in the risk assessment are unlikely to affect the calculated risk results and would
not change the overall conclusions of this risk assessment. In order to evaluate this
uncertainty further, this section discusses the potential impacts of total organic emissions on
the risk assessment results.

During the PDT, total organic emissions were measured for total volatile organic
compounds, total semi-volatile organic compounds and total non-volatile organic
compounds (Focus 2006). These data were used to derive a total organic emissions (TOE)
factor to determine the extent to which emissions of organic compounds not specifically
evaluated in the risk assessment might affect the overall risk results. The TOE factor is
defined as the ratio of the total organic compound emission rate divided by the sum of the
emission rates for organic compounds quantitatively evaluated in the risk assessment.
Current methods recommended by USEPA were used to derive this factor, though it should
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be noted that there are very important uncertainties associated with this practice (USEPA
2005b). In this particular case, a TOE factor of 10 was calculated.?

The potential increase in risks associated with the TOE factor was evaluated by examining
the excess lifetime cancer risks for the two receptors with the highest cancer risk results
(resident receptor R_2 and farmer receptor R_3). The TOE factor was taken into account by
assuming that the toxicity of the unidentified organics was the same as the toxicity of all
organics that were evaluated, except PCDDs/PCDFs which are in a class by themselves with
respect to potential toxicity. The excess lifetime cancer risks for resident receptor R_2
increased by a factor of 1.2 when all detected compounds were considered and a factor of
1.4 when all compounds except benzidine were included (i.e., revised total cancer risks of
9E-8 and 3E-7, respectively). The excess lifetime cancer risks for the farmer receptor R_3
were not affected when all detected compounds were considered and increased by a factor of
1.2 when all compounds except benzidine were included (i.e., an unchanged total cancer risk
of 5E-8 and a revised risk of 1E-7, respectively). These results show that total organic
emissions that were not evaluated had a negligible effect on the risks already calculated in
this report, resulted in risks still well below USEPA target risk levels, and would not change
the overall conclusions of this analysis.

4.5.6 Tentatively Identified Compounds and Compounds Without Human Health Toxicity
Criteria

Tentatively identified compounds (TICs) in stack emissions were evaluated as part of the
PDT. A description of the methods used to identify TICs is provided in the PDT test report
(Focus 2006). In general, these methods focused on identifying those TICs present in the
largest amounts in the collected stack samples and for which a chemical-specific
identification could be made with confidence. In the PDT, 12 compounds were identified as
TICs and all of these were selected for consideration in the detailed quantitative risk
analysis.

USEPA-approved human health toxicity criteria were, however, not available for the TIC
compounds as well as a number of other organics. Of the more than 200 compounds that
were selected for detailed evaluation in this risk assessment, a total of 49 did not have
chronic toxicity criteria and 17 did not have acute toxicity criteria either in HHRAP or in
sources recommended by HHRAP. These compounds are listed in Table 4.5-3, with an
indication of whether chronic and/or acute toxicity criteria were lacking.

The potential impact of TICs and other compounds without toxicity criteria on the risk
assessment results was addressed by the TOE evaluation presented above. The TOE factor
incorporates not only all of the compounds shown in Table 4.5-3 but also other unidentified
organics that may potentially be present in stack emissions. The TOE evaluation showed
that the overall conclusions of this analysis would not change even if these compounds had
been able to be quantitatively evaluated in the risk assessment.

2 TOE factor = (TOE emission rate from PDT of 7.63E-3 g/sec) / (sum of emission rates of quantitatively
evaluated compounds with chronic toxicity criteria of 7.87E-4 g/sec) = 9.7.
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4.5.7 Evaluation of Irrigation Water Use

The IRAP software is not programmed to include inputs from irrigation water in calculating
soil concentrations within an area. Soil concentrations were used in this assessment not only
to calculate risks from soil ingestion, but also as inputs to the calculation of concentrations
in other environmental media (e.g., produce, animals). The effect of this programming
limitation was evaluated by comparing the chemical loading to agricultural area soil within
the farmer receptor area that was included in IRAP (i.e., residential areas with access to
irrigation water and within the modeling domain) to the chemical loading estimated to be
due to irrigation water used over the same area. The chemical loading to soil addressed in
HHRAP, and programmed into IRAP, reflects inputs due to direct deposition onto the
ground surface. The loading was calculated based on a compound’s emission rate, the
unitized deposition modeling results, the fraction of the compound present in vapor and
particulate phases, and the area across which deposition occurs. The loading due to
irrigation was calculated based on the compound’s concentration in irrigation water and the
amount of water applied to the same area.

Irrigation water for the CRIT Reservation is withdrawn from the Colorado River above
Headgate Rock Dam in Parker. For the purposes of this comparison, concentrations in
irrigation water were assumed to be equivalent to those calculated by the IRAP software for
the Colorado River within the modeling domain. The loadings to soil in the agricultural area
within the modeling domain due to deposition (evaluated in IRAP) and due to irrigation
water use were evaluated for three compounds with different characteristics to represent the
range of possible differences in loadings. The three compounds were nickel, an inorganic
with a fraction vapor of 0, methylene chloride, a volatile organic compound with a fraction
vapor of 1.0, and PCBs (treated as Aroclor 1254), with a fraction vapor of 0.993. The
results of the calculations for these three compounds showed that the loadings due to the use
of irrigation water on soil were well below those already addressed in IRAP due to direct
deposition, ranging from 65 times lower for PCBs to over 850 times lower for methylene
chloride and nickel. These results indicate that the risks calculated for farmer receptors
would not change if chemical loadings due to irrigation water use were included.

4.5.8 Selection of Meat Exposure Pathways

In this risk assessment, ingestion of several types of animal products was evaluated,
consisting of beef, chicken, eggs, and pork. Some people in the facility area may, however,
raise and eat goat and lamb (Masters 2007), and some may hunt for animals, including mule
deer. Because the IRAP program does not include input parameters necessary to evaluate
these pathways, they were not included in the quantitative calculations. As a result, an
evaluation was conducted to estimate the extent to which risks might be underestimated by
not including these exposure pathways.

This evaluation focused on the compound accounting for the majority of risks from the beef

ingestion pathway, which was PCDDs/PCDFs with an excess lifetime cancer risk of roughly
2E-8 for the farmer receptor R_3. The total excess lifetime cancer risk for the farmer
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receptor R_3 across all evaluated pathways and all detected compounds was 5E-8.%
PCDD/PCDF concentrations in beef were calculated using biotransfer coefficients that are
proportional to the fat content of beef (HHRAP default for beef is 19%). The potential for
PCDD/PCDF uptake into goat, lamb and venison was evaluated, relative to beef, by
identifying the fat content of each of these animal meats (2.3%, 23% and 2.4%,
respectively).?” The differences in fat content indicate that PCDD/PCDF concentrations
could be about eight times lower in venison and goat, and about the same in lamb, compared
to beef. If fat on processed lamb is trimmed to a greater extent than beef, then
concentrations in lamb could be lower than calculated in beef. Assuming that people eat the
same amount of each of these meats as beef, the excess lifetime cancer risk for ingestion of
all four meat types was calculated by adjusting the beef ingestion pathway risk. This
adjustment conservatively assumed that a farmer would ingest not only locally-raised beef,
but also locally-raised lamb and goat, and locally-caught deer. The resulting cancer risk was
4.5E-8,% approximately two times higher than the beef risk, which would produce a total
cancer risk for farmer receptor R_3 of roughly 8E-8. These results are still well below the
target cancer risk of 1E-5, indicating that the overall risk assessment results would not be
affected by including these additional meat ingestion pathways.

4.5.9 Evaluation of Subsistence Exposure Pathways

In the Workplan development phase of this project, USEPA (2001a) requested that the risk
assessment address exposure due to subsistence hunting, agriculture and gathering of plants
for cultural practices. This section discusses the potential impact on risks associated with
subsistence agriculture and subsistence hunting. Potential risks associated with use of plants
for cultural practices was not addressed in this report because the information request
process outlined by CRIT for this project specified that confidential tribal practices would be
assessed separately by CRIT.

Potential risks associated with subsistence agriculture, which was assumed to apply to both
ingestion of homegrown produce as well as home-raised or locally-raised animal meats,
were evaluated by assuming that 100% of the produce and animal meats ingested by a
resident would be homegrown or locally-raised. As noted earlier in this report, the local
Agricultural Extension Agent, with input from colleagues, estimated that residents in the
area may ingest, at most, 20% of their produce and animal products from home-raised or
locally-raised sources (Masters 2007).

Potential risks under the hypothetical subsistence agriculture scenario were evaluated for all
compounds, both detected and not detected, except for benzidine (i.e., Group 2 compounds,
see Section 4.4.1.1). Risks were calculated, by re-running the IRAP software, for the
resident receptor and the farmer receptor with the highest excess lifetime cancer risks
presented earlier in this report (i.e., 2E-7 for resident receptor R_2 and 9E-8 for the farmer

21 Of the total 5E-8 cancer risk, 58% was due to PCDDs/PCDFs of which 90% was due to beef ingestion. The
other dominant compound was cadmium, accounting for 41% of the total, of which 83% was due to inhalation.
22 U.S. Department of Agriculture Nutrient Database, Release 19. 2006. http://riley.nal.usda.gov/NDL.

2 Approximated adjusted excess lifetime cancer risk = beef risk 2E-8 + lamb risk 2E-8 + goat risk 2E-8/8 +
venison risk 2E-8/8 = 4.5E-8.
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receptor R_3). The total excess lifetime cancer risks across all evaluated pathways
combined for this subsistence scenario increased by a factor of 1.5, to 3E-7, for the resident
receptor R_2, and by a factor of 2.2, to 2E-7, for farmer receptor R_3. These recalculated
risks were more than 30 times below the USEPA target cancer risk level of 1E-5, indicating
that consideration of a subsistence agriculture scenario would not change the overall results
of this risk assessment.

Potential risks for a hypothethical subsistence hunting scenario were evaluated by analogy to
the risk results for the beef ingestion pathway for farmer receptor R_3, assuming venison
was the subsistence hunted food. As noted above, the risks for farmer receptor R_3,
assuming 100% of all produce and animal meats ingested were from local or home sources,
was calculated to be 2E-7. The dominant pathway contributing to this result was ingestion
of beef (cancer risk of 1.3E-7) and the dominant compounds contributing to the beef risk
were PCDDs/PCDFs (cancer risk of 1.2E-7). The analogous cancer risk from
PCDDs/PCDFs for 100% ingestion of venison was then calculated to be roughly 1.5E-8,
based on the fact that venison has roughly eight times less fat than beef (19% fat in beef /
2.4% fat in venison).24 Conservatively assuming that all compounds other than
PCDDs/PCDFs transfer to venison to the same extent as beef gives a total subsistence
venison ingestion cancer risk across all compounds (except benzidine) of roughly 2.5E-8.
This result is lower than the risk from 100% beef ingestion and well below USEPA’s target
risk level, indicating that potential risks from subsistence hunting would not alter the overall
findings of this risk assessment.

4.5.10 Evaluation of Facility Effluent on the CRSSJV POTW

The incremental contribution of the facility effluent on chemical concentrations in the
CRSSJV outfall and downstream in the Main Drain was evaluated using screening-level
mathematical models which introduce uncertainty into this evaluation. Site-specific data
were used in the calculations where possible to reduce uncertainty. The available site-
specific data included: measurements of chemical concentrations in the facility effluent;
measured water flow rates, pH levels and suspended solids levels in the facility effluent and
the CRSSJV outfall; and measured water flow rates downstream in the Main Drain.

The analysis focused on a location on the Main Drain downstream of the CRSSJV where
detailed water flow measurements and drainage ditch dimension data are collected and
publicly available, and where fishing is believed to occur. Detailed local information on
fishing behaviors was not available at the time this analysis was conducted and, as a result, it
was conservatively assumed that 100% of the fish a person eats (i.e., every fish meal per
year for many years) would be obtained solely from the one evaluated location on the Main
Drain. This assumption is likely to over-estimate potential risks because people probably
fish at a variety of locations, possibly along the Main Drain, possibly in other drains in
irrigated areas, and/or in the Colorado River. The location that was evaluated in this
analysis was considered likely to reasonably reflect potential risks for a person assumed to
fish only from the Main Drain and at the fishing locations identified by USEPA (2001c). At

2 Approximated risk = 100% PCDD/PCDF beef ingestion risk of 1.2E-7 * (2.4% fat in venison / 19% fat in
beef) = 1.5E-8.
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more distant locations than that evaluated, Main Drain water flow rates will be higher (and
potential fish tissue concentrations lower) while at closer locations, water flow rates will be
lower (and potential fish tissue concentrations higher). Chemical concentrations in fish
tissue were calculated using a simplified fish uptake mathematical model and primarily
using default fish biotransfer values provided in HHRAP, an approach which may over- or
under-estimate fish tissue levels.
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5.0 ECOLOGICAL RISK ASSESSMENT

An ecological risk assessment was conducted to determine the potential effects of modeled
stack air emissions on ecological receptors within the study area. The overall approach was
based on the approved Workplan which was developed from USEPA’s Guidelines for
Ecological Risk Assessment (USEPA 1998b) and USEPA’s Screening Level Ecological
Risk Assessment Protocol for Hazardous Waste Combustion Facilities (“Screening Level
Protocol”) (USEPA 1999).

As described in the Workplan, this ecological risk assessment was designed to present a
screening-level assessment focused on the potential effects of stack emissions on selected
representative ecological receptors within the facility area considered to be at greatest risk.
It was not intended to be an exhaustive evaluation of wildlife species that may be present or
to evaluate all possible ecological receptors or exposure pathways.

51 Problem Formulation

Problem formulation is the process by which the receptors, endpoints, and pathways which
become the focus of the ecological risk assessment are identified. The foundation of
problem formulation is an understanding of the predicted relationships between ecological
entities and the chemicals to which they may be exposed. From this foundation, the
particular receptors and endpoints to be the focus of the assessment are defined.

The problem formulation step of this project was described in the Workplan. In summary,
the problem formulation process resulted in the identification of habitat types considered in
the risk assessment, as well as the selection of representative ecological receptors for
detailed analysis. The habitat types that were considered consisted of creosote bush scrub,
agricultural areas, riparian corridors and backwaters, the Colorado River, and the Main
Drain. The receptor species or groups selected for evaluation consisted of aquatic life,
plants, the badger, Gambel’s quail, the great horned owl, the burrowing owl, the
southwestern willow flycatcher, the double-crested cormorant, the Yuma clapper rail and
mule deer. Table 5.1-1 summarizes the receptor species and pathways for each habitat type
that were selected for evaluation in this risk assessment.

For terrestrial receptors, the assessment endpoint was maintenance of long-term health and
reproductive capacity of these populations. The measures of effect (measurement endpoints)
for these receptors were alteration of reproduction and survival for wildlife and alteration of
survival and growth for plants. For aquatic life, the assessment endpoint was maintenance
of species abundance and diversity within the study area aquatic community. The measures
of effect were alterations of growth, reproduction, or survival in individual species, or
changes in community structure, abundance, or diversity in benthic communities. For
endangered or threatened species which were selected as receptors (i.e. Yuma clapper rail),
the assessment endpoint was reproduction and survival of individual organisms, rather than
the population, as specified by USEPA (2003a).
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5.2  Risk Analysis Method

Ecological risks were evaluated using a predictive hazard quotient (HQ) approach. In this
approach, exposures were calculated for each receptor species or group and then compared
to receptor group toxicity reference values (TRVS). This section describes the selection of
compounds for the ecological risk assessment, then presents a toxicity assessment, an
exposure assessment, an analysis of potential risks, and a discussion of uncertainties.

5.2.1 Selection of Chemicals for Evaluation

Chemicals of potential concern (COPCs) were selected for consideration in the risk
assessment in Section 4.1.1 of this report. These compounds were selected based on the
results of the PDT and based on their potential to be present in spent carbon.

Starting with the comprehensive COPC list from Section 4.1.1 of more than 225 compounds,
available TRVs were identified both from USEPA’s 1999 Screening Level Protocol and by
referring to the toxicological data sources listed in the Workplan. Compounds for which
TRVs were available were quantitatively evaluated in the ecological risk assessment.
Compounds without TRVs from the referenced data sources were discussed qualitatively in
the uncertainties section.

5.2.2 Toxicity Assessment

A variety of toxicological data sources were consulted to identify TRVs for each selected
receptor. TRVSs are the estimated dose or exposure level at which no adverse effects are
expected to occur. In general, TRVs were obtained from USEPA’s Screening Level
Protocol or, in the absence of data from this report, from standards, criteria, guidance, or
ecological benchmarks from the data sources listed in the Workplan.?® Consistent with the
selected receptor species and groups, available TRVs were compiled for birds, mammals,
plants, and aquatic life (surface water and sediment). The TRVs for terrestrial wildlife were
based on toxicity studies in which effects on reproduction or survival are measured, since
these endpoints are relevant to an assessment of population level effects. For aquatic life,
TRVs were based on toxicity studies that examine alterations in growth, reproduction, or
survival in individual species, or changes in community structure, abundance, or diversity in
benthic species.

As noted in the Workplan, PCDDs/PCDFs were evaluated using a TRV based on 2,3,7,8-
TCDD and TEFs for fish and wildlife. These TEFs, which are listed in the Workplan, were
applied to express PCDD/PCDF concentrations or doses as 2,3,7,8-TCDD toxic equivalents
(TEQs). The TEQs were then summed to calculate the total concentration or dose of
2,3,7,8-TCDD equivalents for each receptor species or group. More information describing
the evaluation of PCDD/PCDF mixtures is provided in Appendix M.

% CEPA (2002), AZDEQ (2003), USEPA (1996b, 1999, 2003d, 2005d, 2007b), Sample et al. (1996), Schafer
et al. (1983), Schafer and Bowles (1985), EC (2000), Efroymson et al. 1997), Mayer and Ellersieck (1986),
NOAA (2006), and MacDonald (2000).

65



5.2.3 EXxposure Assessment

Exposures were calculated for each of the selected receptors in each of the selected habitats
described above. Exposure point concentrations (EPCs) for environmental media (i.e.,
sediment, surface water, plants and soil) were calculated using the mathematical equations
presented in HHRAP, and implemented using the IRAP software. The air dispersion,
deposition, and fate and transport modeling conducted to support the human health risk
assessment was also used in the ecological risk assessment to calculate the annual average
EPC of each chemical in each habitat as a result of stack emissions. The EPCs were
evaluated, either in direct comparisons with TRVs for terrestrial plant receptors and aquatic
community receptors, or as inputs to food chain calculations for specific mammalian and
avian receptors.

Exposures of selected mammalian and avian receptors were expressed as dosages (mg/kg
bw) using food chain models conducted according to the methods recommended in the
Screening Level Protocol. The food items and environmental media considered in the food
chain analysis for each mammalian and avian receptor are shown in Table 5.2-1. Exposure
factors for each receptor (e.g., amount and types of food ingested) were then compiled from
the published literature for the specific receptors evaluated in this study, as shown in Table
5.2-2. A discussion of the food chain calculation methods is provided in Appendix M.

Chemical concentrations in food items evaluated in the food chain analyses were obtained
either from the IRAP software output (i.e., plant and fish tissue concentrations) or calculated
from environmental media concentrations using bioaccumulation factors to estimate tissue
concentrations in prey items (i.e., invertebrates and small mammals). The bioaccumulation
factors were obtained from values compiled by USEPA in the Screening Level Protocol
where available. For compounds not addressed specifically in the Screening Level Protocol,
the bioaccumulation factors were derived following the methods outlined in the Screening
Level Protocol. One modification to the default bioaccumulation factors in the Screening
Level Protocol was made for PCDDs/PCDFs for the Yuma clapper rail. The
bioaccumulation factors for invertebrates, the food source for the Yuma clapper rail, that
were used in the food chain evaluation for this receptor were developed by USEPA to be
generically representative of benthic invertebrates. A detailed assessment of prey of the
Yuma Clapper Rail in Arizona and California by the U.S. Fish and Wildlife Service
(USFWS 2000) found, however, that the bird’s primary prey is crayfish and small fish.
Analyses of the stomach contents of 16 Yuma clapper rails collected in the Colorado River
area above Laguna Dam? found that 94.7% (by volume) of the contents was comprised of
crayfish (USFWS 2000). Rather than rely on USEPA’s default sediment-to-benthic
invertebrate bioconcentration factors (BCFs) for PCDDs/PCDFs, which are based on a 1978
non-specific regression equation (Southworth et al. 1978), recently published literature was
reviewed to identify a sediment-to-benthic invertebrate BCF specific to crayfish based on
experimental data for the Yuma Clapper Rail food chain analysis (Currie et al. 2000).
Appendix M provides additional discussion of the bioaccumulation factors used in the food
chain analyses.

% |_aguna Dam is located about 13 miles northeast of Yuma, Arizona and about 100 miles south of Parker,
Arizona.
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5.2.4 Risk Estimation and Description

The potential for ecological risks was quantified using an HQ approach in which exposures
were compared to receptor-specific TRVS. An HQ is the ratio of predicted exposure to
predicted toxicity. In general, hazard quotients less than 1 indicate that adverse effects from
chemical-specific exposures are unlikely, whereas hazard quotients greater than one indicate
adverse effects are possible. As directed by USEPA Region 9 (USEPA 2003a) during the
Workplan development, this screening-level assessment used an HQ threshold of 0.25,
rather than 1.0, to initially characterize the potential for risks.

Potential cumulative toxicity was assessed by summing the HQs for all chemicals, regardless
of differences in the mechanism of action of the various compounds, to calculate a hazard
index (HI). To be consistent with USEPA Region 9 guidance, the very conservative 0.25
target level was also applied to the HI as an initial step. Most other USEPA regions and
states use a target level of 1.0 for evaluating HQ and HI results in ecological risk
assessments.

If an HI for all compounds is above 1.0, or above 0.25, this does not mean that adverse
ecological effects will occur (for example, because of the safety factors that are incorporated
in the TRVs). Rather it indicates that HI values should be recalculated for groups of
compounds that act via a similar mechanism of action or the hazard quotient values for those
compounds producing an HI above a target level should be examined in more detail. If the
HI for compounds with similar mechanisms of action is below 1.0, then adverse health
effects are not expected to occur. Even if the HI for compounds with similar mechanisms of
action is above 1.0, this does not automatically mean that adverse health effects will occur;
rather, this type of result means that there is an increased chance that adverse ecological
effects might occur. In this case, further research should be conducted to evaluate the
potential for ecological effects.

A summary of all the HI values calculated for receptor species or groups, for all the
evaluated habitat areas, is presented in Table 5.2-3. The detailed chemical-specific results
are provided in Appendix M. The cumulative HI values were not only below a target of 1.0,
but also below the very conservative 0.25 ecological target risk level specified by USEPA
Region 9 for this project. Concentrations in surface water and sediment were found to be
more than 800 times lower than the 0.25 target hazard index level. Concentrations in plants
ranged from just below the 0.25 target level to more than 400 times lower than the 0.25
target level. Exposures to selected bird species were found to be at least five times lower
than the 0.25 target level. Finally, exposures to the evaluated mammal species were
determined to be at least 5,000 times below the 0.25 target level. These results indicate that
adverse ecological effects from exposure to stack emissions are not expected to occur for the
evaluated receptors.

Although the results were all below the very conservative 0.25 USEPA Region 9 target
level, the data were examined to identify those compounds with the highest HQ results. The
highest HQ result was calculated for plants in the creosote bush scrub area, based entirely on
one compound which was thallium (HQ=0.18). Thallium was not detected in the PDT and
was not detected in any monthly composite spent carbon samples tested from 2003 through
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June 2006. It was evaluated in the risk assessment using a stack emission rate derived from
its reported detection limit in the PDT. In addition, the TRV for thallium identified in the
Screening Level Protocol and used in this analysis incorporates an uncertainty factor of 100.
These factors all indicate that the results for thallium are expected to be overestimated. The
next highest HQ results were calculated for the double-crested cormorant in the Main Drain
exposure area (HQ=0.05) and for the southwestern willow flycatcher in the riparian corridor
area (HQ=0.03). These results, while at least five times below a 0.25 target level and 20
times below the more commonly used target level of 1.0, were due to one compound, methyl
mercury. As described earlier in the human health risk assessment section of this report,
mercury was evaluated in this risk assessment using a permit limit-based emission rate that
was about 15 times higher than the measured PDT emission rate. This means that the
ecological risk assessment results would be 15 times lower if measured emission rates were
used in this analysis.

5.2.5 Discussion of Uncertainties

This section discusses uncertainties associated with the data, calculations, and assumptions
specific to the ecological risk assessment. Awareness of important uncertainties involved in
the risk assessment is critical to interpreting and understanding the potential risks calculated
in this analysis.

525.1 Selection of Compounds for Detailed Evaluation

Many of the compounds identified for consideration in the ecological risk assessment did not
have TRVs available from the data sources consulted (see above), and thus were not
quantitatively evaluated. The number of TRVs that were available ranged from about 30
TRVs for birds to roughly 80 TRVs for surface water. This uncertainty could potentially
under-estimate ecological risks. On the other hand, the chemicals with TRVs included those
compounds generally considered to be of most concern to ecological receptors, such as
PCDDs/PCDFs and other compounds with a high bioaccumulation potential, as well as
selected inorganic compounds and methyl mercury.

5.25.2 Food Chain Models

The food chain model incorporated conservative assumptions in calculating potential
exposures which is expected to overestimate potential risks. The screening level risk
calculation incorporated the following conservative (i.e., protective) assumptions: a
bioavailability from all ingested items of 100%, a body weight based on the low end of the
receptor’s weight range which results in higher calculated food ingestion rates, an exposure
period assumed to occur during the most sensitive receptor life stage, the assumption that
each individual species in a community or class-specific guild would be equally exposed, the
assumption that 100% of ingested food items and environmental media were potentially
contaminated, and the assumption that receptors spend their entire life cycles in the
evaluated local habitat areas. The collective impact of these assumptions is expected to be
an overestimation of potential exposures and associated risks.
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Dietary parameters used in the food chain calculations (e.g., body weight, food intake rate,
sediment ingestion rates) were based on literature values. For example, based on the
scientific literature, it was assumed that the great horned owl’s diet would consist entirely of
small mammals, specifically the white-footed mouse. It was also assumed that chemical
concentrations modeled in small mammals would be representative of concentrations found
in any of the other prey items owls typically consume. It was further assumed that the
environmental media concentrations were not high enough to affect viability of the prey
populations or viability of vegetation, thus impacting the availability of food. In reality,
there will be considerable variability in prey and foraging habits, which could add
uncertainty to the ecological risk assessment, and may under- or over-estimate risk.

5.25.3 Exposure Point Concentrations

The ecological risk calculations relied on maximum annual concentrations associated with

stack emissions, thereby conservatively assuming that the each receptor was exposed to the
highest annual concentrations over their full life cycle. This assumption may overestimate

potential exposures and associated risks.

Plant concentrations were used in the food chain analyses to represent potential
concentrations in foods that may be eaten by the herbivores, Gambel’s quail and mule deer.
The plant concentrations output from the IRAP software based on the USEPA guidance and
used in the calculations were for homegrown produce, rather than the specific plant types
that may be ingested by these receptors. This may introduce some uncertainty into the
exposure point concentrations. For example, differences in plant yields may affect chemical
concentrations calculated in plants due to direct deposition, since these concentrations, as
calculated by HHRAP methods, are inversely proportional to plant yields. Thus the lower
plant yields characteristic of plants that may be ingested by the quail and mule deer, relative
to produce, could possibly result in higher plant concentrations than were used in the food
chain analyses. This approach could potentially underestimate food chain exposures and
associated risks. The HQ results for Gambel’s quail and mule deer, however, were more
than 2,000 times below the target level, indicating that this uncertainty will not alter the
overall risk assessment results.

Fish tissue concentrations used in the food chain analysis for the cormorant were calculated
from the IRAP software for fish at the top of the aquatic food web (i.e., trophic level 4 fish).
This approach may overestimate concentrations in fish species ingested by the cormorant
since the cormorant will commonly feed on invertebrates and a wide variety of fish from
varying trophic levels.

USEPA Region 9 requested that the ecological risk assessment discuss the influence of
monsoons on chemical fate and transport. The monsoon season in southern Arizona usually
occurs from roughly mid-June through mid-September and is associated with elevated
humidity, a reversal of cyclonic wind patterns and severe thunderstorms that are often
accompanied by strong winds and short periods of blowing dust.?” Over the 15-year period

2 www.wrh.noaa.gov/psr/general/monsoon/; http://www.public.asu.edu/~aunjs/asuclim_files/azclim.doc;
www.ag.arizona.edu/maricopa/garden/html/weather/monsoon.htm;
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from 1993-2007, seven thunderstorm and high wind events were recorded by the National
Weather Service in Parker and all of these occurred between late June and late August.”®
The chemical fate and transport modeling methods provided by USEPA for combustion
source risk assessments, and which were applied in this ecological risk assessment calculate
long-term exposure point concentrations to be consistent with the TRVs, and cannot address
the short-term impacts associated with brief climate events such as monsoons. This adds
uncertainty to the risk assessment results. For example, during a monsoon, stack emissions
will be dispersed in the air to a much greater extent than modeled in this study, short periods
of intense rainfall could produce higher water flow rates than modeled in this study, and
surface soil could become suspended and redistributed during periods of high winds. In
general, environmental conditions that enhance mixing such as monsoons are considered
more likely to reduce rather than increase potential long-term environmental concentrations
due to stack emissions. This uncertainty could only be addressed through very refined site-
specific modeling.

5254 Toxicity Reference Values

Toxicity reference values for the selected species and communities were based on default
values identified by USEPA in the Screening Level Protocol or obtained from standards,
criteria, databases or literature noted in the Workplan or recommended by USEPA (1999).
In general, TRVs are a major source of uncertainty in an ecological risk assessment. The
results of different studies from which TRVs may be obtained often vary by several orders
of magnitude, depending on various forms of the chemical, test species, and test endpoints.
The sensitivity of receptors in the exposure areas may be different than the sensitivity of
species used in tests reported in the literature. Assumptions about the similarity of the
chemical speciation between laboratory tests and site conditions must also be made in the
absence of speciation analyses. This is a source of uncertainty, since toxicity may vary with
the form of the chemical in the environment. Thus, the actual toxicities of chemicals
evaluated in this ecological risk assessment could be higher or lower than indicated by the
TRVs. On the other hand, many of the TRVs used in this analysis incorporate uncertainty
factors which provide an added margin of safety.

5.255 Dioxin-Like PCBs

The potential impact of emissions of dioxin-like dioxin-like PCBs on the ecological risk
results was evaluated using PCB toxic equivalency factors (TEFs) for fish, birds and wildlife
developed by the World Health Organization (WHO 1998). The emission rate of each
dioxin-like PCB from the PDT was multiplied by the WHO TEFs to calculate the toxic
equivalent (TEQ) emission rate for each dioxin-like PCB. These TEQ emission rates were
then summed to provide a total TEQ emission rate for all dioxin-like PCBs combined. The
resulting total dioxin-like PCB TEQ emission rates using the fish, bird and wildlife TEFs
were all determined to be well below the total PCDD/PCDF TEQ emission rate evaluated in
the risk assessment, by at least a factor of 35. Since the highest PCDD/PCDF hazard
quotient based on the PCDD/PCDF emissions was calculated to be more than 80 times

% http://www4.ncdc.noaa.gov/cgi-win/wwegi.dll?wwevent~storms
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below the conservative 0.25 target level, these findings demonstrate that dioxin-like PCBs
would not result in risks to fish, birds or wildlife.

5.25.6 Desert Tortoise

The desert tortoise receptor was selected for evaluation in the ecological risk assessment, as
described in the Workplan, but no TRVs were identified from a search of available toxicity
data sources for tortoises or turtles. As a result, potential risks to the desert tortoise are
evaluated in this section, by qualitatively discussing factors relevant to the health status of
the desert tortoise and the potential for these factors to be adversely affected by SWT facility
stack emissions.

As described by the Nevada Fish and Wildlife Service, “Based on more than 40 years of
data, we know that tortoises are directly and indirectly impacted by natural as well as
human-caused activities. These threats include disease, predation, expanding development,
off-highway vehicles, invasion of non-native grasses and weeds, fire, collection, poachers,
sheep & cattle grazing, mining, and drought. At this point, there is not one threat that seems
to impact tortoises more than another. It is, rather, an accumulation of threats that are taking
a toll. Drought, disease, predation, mining, grazing, and off-highway vehicles all impact
tortoises.” 2

TRVs are not available for the desert tortoise or any (even remotely related) reptilian species
for the compounds considered in this study. Desert tortoises are herbivorous feeding on
grasses, herbs, cacti, and some shrubs. Previous research performed by CPF (Chrostowski
and Durda 1991) showed that the primary impact of environmental pollution on the desert
tortoise was through phytotoxicity that diminished the availability of forage plants. To the
extent that this risk assessment shows no impact of stack emissions on plants in general,
there is not likely to be an impact on the desert tortoise.

2 http:/www.fws.gov/nevada/desert_tortoise/dt_threats.html
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6.0 QUALITY ASSURANCE PROCEDURES

Risk assessments use data from many different sources in numerous mathematical equations.
A multiple-chemical, multiple-pathway combustion source risk assessment, such as this one,
generally includes thousands of individual calculations using dozens of input parameters.

As a result, a quality assurance (QA) program is an important element in the risk assessment
process.

For this project, the QA program included evaluation of input data for accuracy and
traceability, documentation of the study process, retention of documents containing data and
calculations, and independent QA of calculations by trained scientists who did not conduct
the aspects of work they reviewed.

The fate and transport modeling, and exposure and risk assessment calculations for stack and
fugitive air emissions, which accounted for the bulk of this study, were performed using the
IRAP software. The IRAP software, which was created by Lakes Environmental based on
USEPA’s HHRAP methodology, relies on quality-assured programmed calculations which
incorporate USEPA-specified chemical-specific data and USEPA default input parameters.
The program was originally tested and verified in conjunction with USEPA, and the current
2005 version has also been independently verified by Lakes. This software has been widely
used in the U.S. (e.g., most USEPA Regions and several states).

Additional QA was conducted for calculations that were independent of the IRAP program
(e.g., chemical emission rates, evaluation of wastewater discharge from the facility to the
Joint Venture, and QA of inputs entered into the IRAP program). The QA effort for the air
dispersion and deposition modeling included an independent review of the input parameters
(e.g., building dimensions, emission source input parameters), selected model options,
conversions from English to Metric units, and model output files.
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentially

PDT Methods:

PDT Results:

Spiked During

Present in Included in Detected in PDT () C:Sﬁé?it:; ?(fr
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from .
; ) ) Evaluation
Carbon (a) Analysis Samples spiked material) 4N
(VIN) (VIX) (c) (Y/ND/--) (d) (V/N)
Inorganic Compounds
Aluminum 7429-90-5 N N Y \
Antimony 7440-36-0 N \ ND N
Arsenic 7440-38-2 J N ND J
Barium 7440-39-3 N N Y N
Beryllium 7440-41-7 \ N ND N
Cadmium 7440-43-9 \ N Y V
Chromium (I11) 7440-47-3 N \ Y v (96%) N
Chromium VI (Cr6+) 18540-29-9 \ \ Y \
Cobalt 7440-48-4 N N ND V
Copper 7440-50-8 N \ Y \
Lead ® 7439-92-1 N N Y v (97%) N
Manganese 7439-96-5 N \ Y \
Mercury (divalent) 7487-94-7 \ \ Y \
Mercury (elemental) 7439-97-6 \ N Y \
Mercury (methyl) 22967-92-6 N X compound created V
after emission)
Nickel 7440-02-0 \ \ Y J
Selenium 7782-49-2 N N Y N
Silver 7440-22-4 N N Y ¥
Thallium 7440-28-0 V V ND V
Vanadium 7440-62-2 J N ND J
Zinc 7440-66-6 y N Y N
[Organic Compounds
1,1,1-Trichloroethane 71-55-6 \ \ ND N
1,1,2,2-Tetrachloroethane 79-34-5 \ \ ND \
1,1,2-Trichloroethane 79-00-5 \ N ND \
1,1-Dichloroethane 75-34-3 N N ND N
1,1-Dichloroethene 75-35-4 N \ ND \
1,1-Dichloropropene 563-58-6 NC \+ ND \
1,2,3-Trichlorobenzene 87-61-6 NC \+ ND N
1,2,3-Trichloropropane 96-18-4 N v ND N
1,2,4-Trichlorobenzene 120-82-1 N \ ND N
1,2,4-Trimethylbenzene 95-63-6 \ \ (TIC) ND \
1,2-Dibromo-3-chloropropane 96-12-8 N \/ ND \
132-Dipromoethane (ethylene 106-93-4 N ND N
dibromide)
1,2-Dichlorobenzene 95-50-1 \ N ND \
1,2-Dichloroethane 107-06-2 N N Y N
- N
1,2-Dichloroethene 540-59-0 v \ (data provided for (evaluated
’ cis- and trans- separately as the
isomers) individual isomers)
1,2-Dichloroethene (cis) 156-59-2 J V Y () V
1,2-Dichloroethene (trans) 156-60-5 \ \ ND \
1,2-Dichloropropane 78-87-5 \ \ ND \
1,2-Diphenylhydrazine 122-66-7 NC \+ ND N
1,3,5-Trimethylbenzene 108-67-8 NC \+ ND N
1,3-Dichlorobenzene 541-73-1 \ \ ND \
1,3-Dichloropropane 142-28-9 NC \+ ND \
1,3-Dichloropropene (cis) 10061-01-5 NC \+ ND N
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentially | PDT Methods: | PDT Results: | Spiked During Selected as
Present in Included in Detected in PDT () Chemical for
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from Evaluation
Carbon (a) Analysis Samples spiked material) VN
(VIN) (VIX) (c) (Y/ND/--) (d) (V/N)
1,3-Dichloropropene (trans) 10061-02-6 NC V+ ND y
1,3-Dinitrobenzene 99-65-0 N \ ND N
1,4-Dichlorobenzene 106-46-7 N v ND N
N
1-Butanol 71-36-3 \ \(TIC) - Spg”n‘fcr:r‘;‘;r;egu'gng
1997-2007)
1-Hexane (n-hexane) 110-54-3 \ \ (TIC) -- \
2,2'-oxyhis (1-Chloropropane)|  108-60-1 N \/ ND y
2,2-Dichloropropane 594-20-7 NC \+ ND \
N
2,3,4,6-Tetrachlorophenol 58-90-2 N v (TIC) - Spfa”n‘fcr:r‘;‘;r;egu'ﬂng
1997-2007)
2,4,5-Trichlorophenol 95-95-4 N \ ND \
2,4,6-Trichlorophenol 88-06-2 N v ND N
2,4-Dichlorophenol 120-83-2 N \ ND \
2,4-Dimethylphenol 105-67-9 N \ ND \
2,4-Dinitrophenol 51-28-5 N \ ND \
2,4-Dinitrotoluene 121-14-2 N v ND N
2,5-Dimethylfuran 625-86-5 NC V+ Y (TIC) \
2,5-Dimethylheptane 2216-30-0 NC V+ Y (TIC) J
2,5-Dione, 3-hexene 17559-81-8 NC \+ Y (TIC) \
2,6-Dinitrotoluene 606-20-2 N N ND \
N
2-Butanol 78-92-2 \ X - Spg”n‘fcr:r‘;‘;r;egu'gng
1997-2007)
2-Butanone (methyl ethyl 78-93-3 N N ND N
ketone)
N
(not reported in
2-Butoxyethanol 111-76-2 V X - spent carbon during
1997-2007)
2-Chloronaphthalene 91-58-7 N \ ND \
2-Chlorophenol 95-57-8 N \ ND \
2-Chlorotoluene 95-49-8 NC \+ ND \
N
2-Ethyl-1-methylbenzene 611-14-3 y V (TIC) - sp(enn(:t(:;:t))%rr:egulgng
1997-2007)
2-Hexanone 591-78-6 N \ ND \
N
2-Methoxy-1-propanol 1589-47-5 N X - Sp(e”ncitcraer%%';egu':ng
1997-2007)
2-Methyl octane 3221-61-2 NC V+ Y (TIC) \
2-Nitroaniline 88-74-4 N \ ND \
2-Nitrophenol 88-75-5 N \ ND \
3,3"-Dichlorobenzidine 91-94-1 N N ND \
3-Ethyl benzaldehyde 34246-54-3 NC V+ Y (TIC) \
3-Hexen-2-one 763-93-9 NC V+ Y (TIC) J
3-Nitroaniline 99-09-2 N \ ND N
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentially

PDT Methods:

PDT Results:

Spiked During

) . . |
Present in Included in Detected in PDT () Cstfe?:it::l ?(fr
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from .
; ) ) Evaluation
Carbon (a) Analysis Samples spiked material) (IN)
(/IN) (1X)(c) (Y/ND/--) (d)

3-Penten-2-one (ethylidene 625-33-2 NG A Y (TIC) J
acetone)
3-Penten-2-one, 4-methyl 141-79-7 NC \+ Y (TIC) \
4,4'-DDD 72-54-8 N N Y (*, COL) ¥
4,4'-DDE 72-55-9 N \ Y (%) \
4,4-DDT 50-29-3 N V Y (*, COL) J
4,6-Dinitro-2-methylphenol 534-52-1 N d ND y
4-Bromophenyl-phenyl ether 101-55-3 N \/ ND \
4-Chloro-3-methylphenol 59-50-7 N \ ND \
4-Chloroaniline 106-47-8 N N ND \
4-Chlorophenyl-phenyl ether 7005-72-3 N \/ ND J
4-Chlorotoluene 106-43-4 NC V+ ND V
4-Ethyl benzaldehyde 4748-78-1 NC V+ Y (TIC) J

N

(not reported in
4-Ethyl-1-methylbenzene 622-96-8 V V (TIC) - spent carbon during
1997-2007)

4-Nitroaniline 100-01-6 N v ND v
4-Nitrophenol 100-02-7 N \ ND \
9-Octadecenamide 301-02-0 NC + Y (TIC) v
(oleamide)
Acenaphthene 83-32-9 N N Y (B) N
Acenaphthylene 208-96-8 \ N Y \
Acetone 67-64-1 \ N Y (B) \
Acetophenone 98-86-2 NC \+ Y \
Acrylic Acid 79-10-7 \ X -- \
Acrylonitrile 107-13-1 \ N ND N
Aldrin 309-00-2 V v ND v
Aniline 62-53-3 V J ND V
Anthracene 120-12-7 N N Y V
Benzaldehyde 100-52-7 NC V+ Y \
Benzene 71-43-2 N \ Y N
Benzidine 92-87-5 NC V+ ND V
Benzo(a)Anthracene 56-55-3 \ \ Y \
Benzo(a)pyrene 50-32-8 N \ Y (B) \
Benzo(b)fluoranthene 205-99-2 \ N Y (B) \
Benzo(e)pyrene 192-97-2 N \ Y (B) \
Benzo(g,h,i)perylene 191-24-2 N \ Y \
Benzo(k)fluoranthene 207-08-9 N \ Y N
Benzoic Acid 65-85-0 N v ND v
Benzoic acid, methyl ester 93-58-3 NC A Y (TIC) N
(methyl benzoate)
Benzonitrile 100-47-0 NC \+ ND \
Benzyl alcohol 100-51-6 N \ ND \
BHC, alpha as "
(a-hexachlorocyclohexane) 319-84-6 v Y () v
BHC, beta
(B-hexachlorocyclohexane) 319-85-7 N v Y (COL) v
BHC, delta
(5-hexachlorocyclohexane) 319-86-8 v v Y (COL) v
BHC, gamma (Lindane; 58-89-9 N N ND N

y-hexachlorocyclohexane)
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentiall PDT Methods: | PDT Results: i i
Y . . Spiked During Selected as
Present in Included in Detected in PDT () Chemical for
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from .
; ) ) Evaluation
Carbon (a) Analysis Samples spiked material) (IN)
(VIN) (VIX) (c) (Y/ND/--) (d)
Bis(2-chloroethoxy) methane 111-91-1 N \/ ND y
Bis-(2-chloroethyl) ether 111-44-4 N \ ND \
Bis(2-ethylhexyl) phthalate 117-81-7 N N Y N
Bromobenzene 108-86-1 NC \+ ND \
Bromochloromethane 74-97-5 N \ ND \
Bromodichloromethane 75-27-46 \ N Y \
Bromoform
(tribromomethane) 75-25-2 N v Y v
Bromomethane 74-83-9 N N Y (B) N
N
Butane 106-97-8 N N - (not reported in
spent carbon during
1997-2007)
N
Butyl Acetate 123-86-4 N X - (not reported in
spent carbon during
1997-2007)
Butylbenzene, n- 104-51-8 NC \+ ND \
Butylbenzene, sec 135-98-8 NC \+ ND \
Butylbenzene, tert 98-06-6 NC \+ ND \
Butylbenzylphthalate 85-68-7 N V ND N
Carbazole 86-74-8 NC V+ ND V
Carbon Disulfide 75-15-0 N V Y J
Carbon Tetrachloride 56-23-5 \ N Y \
_ Y
. . ) (evaluated based on
Chlordane - mixed isomers 57-74-9 N \/ (data provided for the sum of results for
individual isomers) individual isomers)
N
Chlordane, cis (a-chlordane) 5103-71-9 N \/ Y (*, COL) (evaluated as mixed
chlordane)
N
Chlordane, trans (B-chlordane) 5103-74-2 N \ ND (evaluated as mixed
chlordane)
Chlorine 7782-50-5 N N Y  (from several y
compounds)
Chlorobenzene 108-90-7 V N Y (E)  (>99%) N
Chlorobenzilate 510-15-6 N \ Y (*, COL) \
Chlorodibromomethane 124-48-1 N \ Y \
Chloroethane 75-00-3 \ N ND \
Chloroform 67-66-3 N N Y \
Chloromethane 74-87-3 N \ Y \
Chrysene 218-01-9 J N Y (B) J
- N
Cresol 1319-77-3 N N (data pravided for (evaluated
o- and m&p- separately as the
cresols) individual isomers)
Cresol, m&p (3-/4- 108-39-4 &
Methylphenol) 106-44-5 v v ND M
Cresol, o- (2-Methylphenol) 95-48-7 y \ ND \
Cumene (Isopropylbenzene) 98-82-8 y V (TIC) Y (%) y
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentially

PDT Methods:

PDT Results:

Spiked During

Present in Included in Detected in PDT () Csﬁ::it:; ?(fr
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from .
; ) ) Evaluation
Carbon (a) Analysis Samples spiked material) /N
(VIN) (VIX) (c) (Y/ND/--) (d) (V/N)
Diallate 2303-16-4 N V ND V
Dibenzo(a,h)anthracene 53-70-3 N N ND N
Dibenzofuran 132-64-9 N \ ND \
Dibromomethane 74-95-3 N \ ND \
Dichlorodifluoromethane 75-71-8 N N Y \
N
Dicyclopentadiene 77-73-6 V V (TIC) - Spénn(:tcrae:;%r;egu':ng
1997-2007)
Dieldrin 60-57-1 N N ND V
Diethyl phthalate 84-66-2 N \ ND \
Dimethylphthalate 131-11-3 N N ND N
Di-n-butylphthalate 84-74-2 N \ ND \
Di-n-octyl phthalate 117-84-0 N \ ND \
Dioxane (1,4) 123-91-1 \ \ -- \
Diphenylamine 122-39-4 N N ND N
Endosulfan | 959-98-8 N V ND v
Endosulfan | 33213-65-9 N V Y (*, COL) J
Endosulfan sulfate 1031-07-8 N V ND V
Endrin 72-20-8 N v ND V
Endrin aldehyde 7421-93-4 N \ Y (B, COL) \
Endrin ketone 53494-70-5 N V ND V
N
Ethanol 64-17-5 J X - (not reported in
spent carbon during
1997-2007)
N
Ethyl Acetate 141-78-6 N X - (not reported in
spent carbon during
1997-2007)
Ethylbenzene 100-41-4 \ \ Y \
Ethylene Glycol 107-21-1 \ X -- \
Fluoranthene 206-44-0 \ N Y (B) \
Fluorene 86-73-7 N V Y (B) J
Freon 113
(1,1,2-trichloro-1,2,2- 76-13-1 \ \ ND \
trifluoroethane)
Heptachlor 76-44-8 N N Y (COL) N
Heptachlor epoxide 1024-57-3 N \ Y (COL) \
Hexachlorobenzene 118-74-1 N \ ND \
Hexachlorobutadiene 87-68-3 N N ND \
Hexachlorocyclo-pentadiene 77-47-4 N \/ ND y
Hexachloroethane 67-72-1 N V ND N
Hydrogen chloride 7647-01-0 N N Y  (from several y
compounds)
Indeno(1,2,3-cd)pyrene 193-39-5 N \ Y (B) N
lodomethane 74-88-4 N V Y (B) J
N
Isobutane 75-28-5 J X - (not reported in

spent carbon during
1997-2007)
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentiall PDT Methods: | PDT Results: i i
Y . . Spiked During Selected as
Present in Included in Detected in PDT () Chemical for
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from .
; ) ) Evaluation
Carbon (a) Analysis Samples spiked material) (IN)
(/IN) (1X)(c) (Y/ND/--) (d)
N
(not reported in
Isodrin 465-73-6 N \/ - spent carbon during
1997-2007; not in
spent carbon)
N
(not reported in
Isopar C v X - spent carbon during
1997-2007)
Isophorone 78-59-1 N \ ND \
N
(not reported in
Isopropyl Alcohol 67-63-0 V X - spent carbon during
1997-2007)
Isopropyl toluene, p- 99-87-6 NC \+ ND \
N
Methanol 67-56-1 J X - (not reported in
spent carbon during
2003-2006)
Methoxychlor 72-43-5 \ \ ND \
Methyl Isobutyl ketone Ty "
(4-methyl-2-pentanone) 108-10-1 v X Y () v
Methyl methacrylate 80-62-6 N V (TIC) -- N
methyl tert-butyl ether 1634-04-4 N X - N
Methylene chloride 75-09-2 N \ Y v (>99%) \
- N
oA (data provided for (2-
Methylnaphthalene 1321-94-4 v v 2-methyl methylnaphthalene
naphthalene) was evaluated)
Methylnaphthalene, 2- 91-57-6 J N Y (B) J
Naphthalene 91-20-3 N N Y (B)  (>99%) V
Nitrobenzene 98-95-3 \ N ND N
N-nitrosodimethylamine 62-44-2 N \ ND N
N-Nitroso-di-n-propylamine 621-64-7 N \ ND \
N-Nitrosodiphenylamine 86-30-6 N \ ND \
Pentachlorobenzene 608-93-5 N N ND \
Pentachloronitrobenzene 82-68-8 N \ ND N
Pentachlorophenol 87-86-5 N \ ND N
Perylene 198-55-0 N V Y (*, B) J
Phenanthrene 85-01-8 N J Y (*, B) N
Phenol 108-95-2 3 J ND V
Phosphine imide, P,P.P- 2240-47-3 NC + Y (TIC) v
triphenyl
Polychlorinated biphenyls 1336-36-3 N \ Y N
Propylbenzene, n- 103-65-1 \ \ (TIC) ND \
N
Propylene glycol monomethyl (not reported in
ether acetate 107-98-2 v X - spent carbon during
1997-2007)
Propylene oxide 75-56-9 N X - N
Pyrene 129-00-0 N V Y (B) J
Pyridine 110-86-1 NC V+ ND \
Styrene 100-42-5 N N ND \
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentially

PDT Methods:

PDT Results:

Spiked During

) . . |
Present in Included in Detected in PDT () C:Stfef:it::l ?(fr
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from .
; ) ) Evaluation
Carbon (a) Analysis Samples spiked material) (IN)
(VIN) (VIX) (c) (Y/ND/--) (d)
Tetrachlorobenzene, 1,2,4,5- 95-94-3 NC \+ ND y
Tetrachloroethane, 1,1,1,2- 630-20-6 N N Y (*) N
Tetrachloroethylene 127-18-4 V N Y (E) \ (>99%) N
Tetrahydrofuran 109-99-9 N \ (TIC) ND \
Toluene 108-88-3 N \ Y V' (>999%) V
N
(not reported in
Toxaphene 8001-35-2 N R - spent carbon during
1997-2007; not in
spent carbon)
Trichloroethylene 79-01-6 N \ Y \
Trichlorofluoromethane 75-69-4 J N Y () J
N
Triethylamine 121-44-8 N \(TIC) - (not reported in
spent carbon during
1997-2007)

_ N
Tr|§(hydroxymethyl) 77-86-1 N N _ (not reported in
aminomethane spent carbon during

1997-2007)
Vinyl Acetate 108-05-4 N \ ND \
Vinyl Chloride 75-01-4 \ N Y () N
Xylene, o- 95-47-6 \ N Y (%) \
Xylenes (mixed isomers) 1330-20-7 \ \ Y \
108-38-3 &
Xylenes, m&p- 106.42-3 Y \/ Y y
PCDDs/PCDFs (Dioxins and Furans)
2,3,7,8-TCDD 1746-01-6 N N Y (EMPC) ¥
N
(only 2,3,7,8
Total TCDD NA N J Y (EMPC) congeners are
evaluated)
2,3,7,8-TCDF 51207-31-9 N N Y (EMPC) 3
N
(only 2,3,7,8
Total TCDF NA N \ Y (EMPC) congeners are
evaluated)
1,2,3,7,8-PeCDD 40321-76-4 N \ Y N
N
(only 2,3,7,8
Total PeCDD NA N v Y (EMPC) congeners are
evaluated)
1,2,3,7,8-PeCDF 57117-41-6 N V Y (EMPC) J
2,3,4,7,8-PeCDF 57117-31-4 N N Y (EMPC) N
N
(only 2,3,7,8
Total PeCDF NA N v Y (EMPC) congeners are
evaluated)
1,2,3,6,7,8-HXCDD 57653-85-7 N V Y (EMPC) J
1,2,3,4,7,8-HXCDD 39227-28-6 N N Y (EMPC) N
1,2,3,7,8,9-HXxCDD 19408-74-3 N N Y 3
N
(only 2,3,7,8
Total HXCDD NA N \ Y (EMPC) congeners are
evaluated)
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentially

PDT Methods:

PDT Results:

Spiked During

Present in Included in Detected in PDT () C:Sﬁé?it:; ?(fr
Constituent CAS NO. Spent Stack Sampling Stack (% total feed from .
; ) ) Evaluation
Carbon (a) Analysis Samples spiked material) /N
(VIN) (VIX) (c) (Y/ND/--) (d) (V/N)
1,2,3,6,7,8-HXCDF 57117-44-9 N V Y (EMPC) N
1,2,3,4,7,8-HXCDF 70648-26-9 N N Y (EMPC) V
1,2,3,7,8,9-HXCDF 72918-21-9 N N Y (B, EMPC) ¥
2,3,4,6,7,8-HXCDF 60851-34-5 N V Y (B) N
N
Total HXCDF NA N N Y (B, EMPC) (only 2,3,7.8
congeners are
evaluated)
1,2,3,4,6,7,8-HpCDD 35822-46-9 N N Y (B) J
N
Total HPCDD NA N N Y (B) cf)')nﬂiféfﬁe
evaluated)
1,2,3,4,6,7,8-HpCDF 67562-39-4 N N Y (B, EMPC) V
1,2,3,4,7,8,9-HpCDF 55673-89-7 N N Y (EMPC) J
N
Total HPCDF NA N N Y (B, EMPC) Cfﬂgﬁ 2378
evaluated)
Total OCDD 3268-87-9 N N Y (B, EMPC) V
Total OCDF 39001-02-0 N N Y (B, EMPC) N
Polychlorinated Biphenyls
ZSSA?: 7T7e)”a°h'°r°b'pheny' 32598-13-3 NoDa N Y (EMPC) J(b)
36"&’2 ;elt;acmorc’b'phe”y' 70362-50-4 NoDa v Y (*, EMPC) v (b)
2,3,4,3 ,4-
Pentachlorobiphenyl 32598-14-4 NoDa V Y (B, EMPC) V (b)
(IUPAC 105)
2,3,4,5,4-
Pentachlorobiphenyl 74472-37-0 NoDa \ Y (*, EMPC) \ (b)
(IUPAC 114)
2,45,3,4-
Pentachlorobiphenyl 31508-00-6 NoDa v Y (B, EMPC)  (b)
(IUPAC 118)
3,45,2' 4~
Pentachlorobiphenyl 65510-44-3 NoDa R Y (B, *, EMPC) \ (b)
(IJUPAC 123)
3,45,3,4-
Pentachlorobiphenyl 57465-28-8 NoDa V Y (EMPC) v (b)
(IUPAC 126)
2,3,45,3,4-
Hexachlorobiphenyl 38380-98-4 NoDa \ Y (C, EMPC) \ (b)
(IUPAC 156)
2,3,4,3,4',5'"-
Hexachlorobiphenyl 68782-90-7 NoDa v Y (C, EMPC)  (b)
(IUPAC 157)
2,45,3,4'5'-
Hexachlorobiphenyl 52663-72-6 NoDa J Y (EMPC) v (b)
(IUPAC 167)
3,45,3,4',5-
Hexachlorobiphenyl 32774-16-6 NoDa \/ ND \ (b)
(IUPAC 169)
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Table 4.1-1

List of Selected Chemicals for Detailed Evaluation in the Stack Emissions Risk Assessment

Potentially | PDT Methods: | PDT Results: | Spiked During Selected as
Present in Included in Detected in PDT () Chemical for

Constituent CAS NO. Spent Stack Sampling Stack (% total feed from Evaluation
Carbon (a) Analysis Samples spiked material) (V IN)

(VIN) (VIX) (c) (Y/ND/--) (d)

2,3,4,5,3,4',5-

Heptachlorobiphenyl 39635-31-9 NoDa \ ND v (b)

(IUPAC 189)

Criteria Pollutants, Carbon Monoxide, and Total Particulate Matter

) N
Carbon Monoxide gas 630-08-0 N \/ Y (Addressed in PDT)
. . 10102-44-0 &

Nitrogen oxides 10024-97-2 N \ - N

Total particulate matter (TSP) NA N \/ Y (AddresseNd in PDT)

Sulfur dioxide 7446-09-5 N V - \

Notes:

-- = the compound was not analyzed for or not identified in the PDT sample results
* = the compound was detected very infrequently, in only one or two of the sampled fractions, from the three replicate runs

\ =yes

v+ = new compound:; included in PDT sampling and analysis but not originally identified in the 2003 Workplan
\ (TIC) = compound was evaluated in the PDT analysis as a tentatively identified compound
B = one or more sample fraction results from one or more of the three replicate runs were affected by method blank contamination

C = co-eluting PCB isomer

COL = there was a greater than 40% difference between primary and confirmatory columns in one or more sample fraction

results from one or more of the three replicate runs; reported result should be considered estimated.

DRE = destruction and removal efficiency
E = one or more sample fraction results from one or more of the three replicate runs exceeded the calibration range
EMPC = one or more of the front or back half sample results from one or more of the three replicate runs were an

N = No

NC = new compound; not identified in the 2003 Workplan, but included in the PDT results
ND = not detected in any sample fraction from any of the three replicate runs

NoDa = No Data

PDT = Performance Demonstration Test (consisted of three replicate runs evaluating "worst-case" operating conditions)

TIC = tentatively identified compound
X = not included in PDT analysis
Y =yes; detected in one or more sample fractions from at least one of the three replicate runs

(a) Source: Risk Assessment Workplan - Identification of compounds based on: 1) "Spent Carbon Feed Metal Results Summary", monthly
composites, July 1994 - July 2001. 2) TRI information 1998 through 2000. 3) RCRA Part B Permit Application, November 1995, Table C-2.

(b) These co-planar PCB congeners are addressed in the discussion of uncertainties section of the risk assessment.

(c) Compounds included in PDT sampling program based on analyte lists and PDT results provided by Focus Environmental.

(d) Determined by Focus from PDT report based on average concentration in spent activated carbon feed, an average spent carbon feed
rate of 3,049 Ib/hr during the test, and average spiked feed rates.
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Table 4.2-1

Chemical Emission Rates for Reactivation Furnace Stack

Stack Emission PDT Results:
Compound CAS Number lRate Used in Emlssmh Rate| Detected in Additional Emission Rate Information
Risk Assessment Basis Stack Samples
(g/sec) (Y or ND)
Inorganic Compounds
Aluminum 7429-90-5 1.15E-04 PDT Y
Antimony 7440-36-0 3.89E-06 PDT ND
Arsenic 7440-38-2 1.26E-04 permit limit (a) ND PDT emission rate = 3.73E-06 _g/sec
Barium 7440-39-3 9.01E-06 PDT Y
Beryllium 7440-41-7 1.26E-04 permit limit (a) ND PDT emission rate = 2.01E-07 g/sec
Cadmium 7440-43-9 3.12E-04 permit limit (b) Y PDT emission rate = 9.11E-06 g/sec
Chromium 7440-47-3 1.26E-04 permit limit (a) Y PDT emission rate (chromium was spiked) = 3.54E-05  gl/sec
Chromium, hexavalent 18540-29-9 5.80E-06 PDT Y
Cobalt 7440-48-4 5.82E-07 PDT ND
Copper 7440-50-8 1.19E-04 PDT Y
Lead 7439-92-1 3.12E-04 permit limit (b) Y PDT emission rate (lead was spiked) = 3.83E-04  gl/sec
Manganese 7439-96-5 4.61E-05 PDT Y
Mercuric chloride 7487-94-7 (23313;?(:) permit limit (c) Y PDT emission rate = 2.20E-06 g/sec
Mercury, elemental 7439-97-6 1.356-4 permit limit (c) Y PDT emission rate = 8.60E-06 g/sec
! (1.34E-6) (c)
Nickel 7440-02-0 9.91E-06 PDT Y
Selenium 7782-49-2 3.76E-06 PDT Y
Silver 7440-22-4 2.73E-06 PDT Y
Thallium 7440-28-0 9.24E-06 PDT ND
Vanadium 7440-62-2 2.43E-06 PDT ND
Zinc 7440-66-6 1.51E-04 PDT Y
Organic Compounds
1,1,1-Trichloroethane 71-55-6 2.78E-07 PDT ND
1,1,2,2-Tetrachloroethane 79-34-5 1.32E-06 PDT ND
1,1,2-Trichloroethane 79-00-5 8.02E-07 PDT ND
1,1-Dichloroethane 75-34-3 3.09E-07 PDT ND
1,1-Dichloroethene 75-35-4 3.52E-07 PDT ND
1,1-Dichloropropene 563-58-6 2.15E-07 PDT ND
1,2,3-Trichlorobenzene 87-61-6 1.73E-06 PDT ND
1,2,3-Trichloropropane 96-18-4 1.25E-06 PDT ND
1,2,4-Trichlorobenzene 120-82-1 9.30E-07 PDT ND
1,2,4-Trimethylbenzene 95-63-6 6.26E-07 PDT ND
1,2-Dibromo-3-chloropropane 96-12-8 2.60E-06 PDT ND
Ethylene dibromide 106-93-4 1.32E-06 PDT ND
1,2-Dichlorobenzene 95-50-1 8.43E-07 PDT ND
1,2-Dichloroethane 107-06-2 5.05E-07 PDT Y
1,2-Dichloroethene (cis) 156-59-2 4.17E-07 PDT Y (M
1,2-Dichloroethene (trans) 156-60-5 2.89E-07 PDT ND
1,2-Dichloropropane 78-87-5 3.98E-07 PDT ND
1,2-Diphenylhydrazine 122-66-7 7.00E-07 PDT ND
1,3,5-Trimethylbenzene 108-67-8 4.05E-07 PDT ND
1,3-Dichlorobenzene 541-73-1 8.86E-07 PDT ND
1,3-Dichloropropane 142-28-9 3.77E-07 PDT ND
. Emission rate is based on the sum of reported PDT results for (cis) + (trans)
1,3-Dichloropropene 542-75-6 7.58E-07 PDT ND dichloropropene (10061-01-5 & 10061-02-6).
1,3-Dinitrobenzene 99-65-0 1.08E-06 PDT ND
1,4-Dichlorobenzene 106-46-7 1.00E-06 PDT ND
1-Hexane (n-hexane) 110-54-3 7.98E-10 FR&DRE -
2,2'-oxybis (1-Chloropropane) 108-60-1 9.72E-07 PDT ND
2,2-Dichloropropane 594-20-7 2.79E-07 PDT ND
2,4,5-Trichlorophenol 95-95-4 1.61E-06 PDT ND
2,4,6-Trichlorophenol 88-06-2 1.27E-06 PDT ND
2,4-Dichlorophenol 120-83-2 1.30E-06 PDT ND
2,4-Dimethylphenol 105-67-9 3.09E-06 PDT ND
2,4-Dinitrophenol 51-28-5 9.15E-06 PDT ND
2,4-Dinitrotoluene 121-14-2 1.32E-06 PDT ND
2,5-Dimethylfuran 625-86-5 8.43E-07 PDT Y (TIC)
2,5-Dimethylheptane 2216-30-0 1.68E-05 PDT Y (TIC)
2,5-Dione, 3-hexene 17559-81-8 9.53E-07 PDT Y (TIC)
2,6-Dinitrotoluene 606-20-2 1.06E-06 PDT ND
Methyl ethyl ketone 78-93-3 4.51E-06 PDT ND
2-Chloronaphthalene 91-58-7 6.53E-07 PDT ND
2-Chlorophenol 95-57-8 8.60E-07 PDT ND
2-Chlorotoluene 95-49-8 5.10E-07 PDT ND
2-Hexanone 591-78-6 1.88E-06 PDT ND
2-Methyl octane 3221-61-2 3.98E-06 PDT Y (TIC)
2-Methylnaphthalene 91-57-6 5.79E-08 PDT Y (B)
Cresol, o- 95-48-7 2.09E-06 PDT ND
2-Nitroaniline 88-74-4 1.04E-06 PDT ND
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Table 4.2-1

Chemical Emission Rates for Reactivation Furnace Stack

Stack Emission PDT Results:
Compound CAS Number lRate Used in Emlssmh Rate| Detected in Additional Emission Rate Information
Risk Assessment Basis Stack Samples

(g/sec) (Y or ND)
2-Nitrophenol 88-75-5 1.77E-06 PDT ND
3,3"-Dichlorobenzidine 91-94-1 4.96E-06 PDT ND
Cresol, m- 108-39-4 9.15E-07 PDT ND . .

Value is one-half of the PDT emission rate for m&p cresol (1.83E-06 g/sec).

Cresol, p- 106-44-5 9.158-07 PDT ND Value is one-half of the PDT emission rate for m&p cresol (1.83E-06 g/sec).
3-Ethyl benzaldehyde 34246-54-3 2.38E-06 PDT Y (TIC)
3-Hexen-2-one 763-93-9 1.14E-04 PDT Y (TIC)
3-Nitroaniline 99-09-2 2.91E-06 PDT ND
Ethylidene acetone (3-penten-2-one) 625-33-2 4.83E-06 PDT Y (TIC)
3-Penten-2-one, 4-methyl 141-79-7 9.30E-05 PDT Y (TIC)
4,4'-DDD 72-54-8 1.31E-07 PDT Y (*, COL)
4,4'-DDE 72-55-9 4.47E-08 PDT Y ()
4,4-DDT 50-29-3 3.34E-08 PDT Y (*, COL)
4,6-Dinitro-2-methylphenol 534-52-1 4.37E-06 PDT ND
4-Bromophenyl-phenyl ether 101-55-3 6.71E-07 PDT ND
4-Chloro-3-methylphenol 59-50-7 2.17E-06 PDT ND
4-Chloroaniline 106-47-8 4.17E-06 PDT ND
4-Chlorophenyl-phenyl ether 7005-72-3 1.11E-06 PDT ND
4-Chlorotoluene 106-43-4 4.42E-07 PDT ND
4-Ethyl benzaldehyde 4748-78-1 1.30E-06 PDT Y (TIC)
4-Nitroaniline 100-01-6 2.34E-06 PDT ND
4-Nitrophenol 100-02-7 2.92E-06 PDT ND
9-Octadecenamide 301-02-0 2.52E-06 PDT Y (TIC)
Acenaphthene 83-32-9 4.48E-09 PDT Y (B)
Acenaphthylene 208-96-8 8.11E-09 PDT Y
Acetone 67-64-1 6.14E-05 PDT Y (B)
Acetophenone 98-86-2 3.41E-06 PDT Y
Acrylic Acid 79-10-7 1.80E-11 FR&DRE -
Acrylonitrile 107-13-1 1.10E-05 PDT ND
Aldrin 309-00-2 2.45E-08 PDT ND
Aniline 62-53-3 7.19E-06 PDT ND
Anthracene 120-12-7 1.28E-08 PDT Y
Benzaldehyde 100-52-7 4.90E-06 PDT Y
Benzene 71-43-2 2.59E-06 PDT Y
Benzidine 92-87-5 4.68E-05 PDT ND
Benzo(a)Anthracene 56-55-3 2.84E-09 PDT Y
Benzo(a)pyrene 50-32-8 3.58E-09 PDT Y (B)
Benzo(b)fluoranthene 205-99-2 2.94E-08 PDT Y (B)
Benzo(e)pyrene 192-97-2 5.35E-09 PDT Y (B)
Benzo(g,h,i)perylene 191-24-2 1.13E-08 PDT Y
Benzo(Kk)fluoranthene 207-08-9 5.43E-09 PDT Y
Benzoic Acid 65-85-0 2.81E-05 PDT ND
Benzoic acid, methyl ester 93-58-3 8.07E-07 PDT Y (TIC)
Benzonitrile 100-47-0 1.87E-06 PDT ND
Benzyl alcohol 100-51-6 2.09E-05 PDT ND
Bis(2-chloroethoxy) methane 111-91-1 8.34E-07 PDT ND
Bis-(2-chloroethyl) ether 111-44-4 8.14E-07 PDT ND
Bis(2-ethylhexyl) phthalate 117-81-7 1.69E-05 PDT Y
Bromobenzene 108-86-1 5.00E-07 PDT ND
Bromochloromethane 74-97-5 1.52E-06 PDT ND
Bromodichloromethane 75-27-4 5.44E-06 PDT Y
Bromoform (tribromomethane) 75-25-2 1.38E-05 PDT Y
Bromomethane (methyl bromide) 74-83-9 4.72E-06 PDT Y (B)
Butylbenzene, n- 104-51-8 6.09E-07 PDT ND
Butylbenzene, sec- 135-98-8 4.89E-07 PDT ND
Butylbenzene, tert- 98-06-6 5.80E-07 PDT ND
Butylbenzylphthalate 85-68-7 1.08E-06 PDT ND
Carbazole 86-74-8 9.83E-07 PDT ND
Carbon Disulfide 75-15-0 1.24E-06 PDT Y
Carbon Tetrachloride 56-23-5 6.77E-07 PDT Y
Chlorine 7782-50-5 3.60E-02 permit limit (f) Y PDT emission rate (chlorine was spiked) = 1.88E-03  glsec
Chlorobenzene 108-90-7 2.58E-04 PDT Y (E)
Chlorobenzilate 510-15-6 1.17E-07 PDT Y (*, COL)
Chlorodibromomethane 124-48-1 1.08E-05 PDT Y
Chloroethane 75-00-3 1.32E-06 PDT ND
Chloroform 67-66-3 8.24E-06 PDT Y
Chloromethane (methyl chloride) 74-87-3 2.41E-05 PDT Y
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Table 4.2-1

Chemical Emission Rates for Reactivation Furnace Stack

Stack Emission PDT Results:
Compound CAS Number lRate Used in Emlssmh Rate| Detected in Additional Emission Rate Information
Risk Assessment Basis Stack Samples

(g/sec) (Y or ND)
Chrysene 218-01-9 1.10E-08 PDT Y (B)
Cumene (Isopropylbenzene) 98-82-8 3.64E-07 PDT Y (%)
Diallate 2303-16-4 6.27E-06 PDT ND
Dibenzo(a,h)anthracene 53-70-3 4.67E-10 PDT ND
Dibenzofuran 132-64-9 1.06E-06 PDT ND
Dibromomethane 74-95-3 1.28E-06 PDT ND
chhlgrodmuoromethane (methylene 75.71-8 3.83E-06 PDT v
bromide)
Dieldrin 60-57-1 1.17E-08 PDT ND
Diethyl phthalate 84-66-2 1.01E-06 PDT ND
Dimethylphthalate 131-11-3 6.71E-07 PDT ND
Di-n-butylphthalate 84-74-2 3.71E-06 PDT ND
Di-n-octyl phthalate 117-84-0 1.42E-06 PDT ND
Dioxane (1,4) 123-91-1 8.91E-11 FR&DRE -
Diphenylamine 122-39-4 1.05E-06 PDT ND
Endosulfan | 959-98-8 1.31E-08 PDT ND I(Eé/:gitlefsgg_s;)assessment as endosulfan which is included in HHRAP
Endosulfan Il 33213-65-9 2.67E-08 PDT Y (*, COL)
Endosulfan sulfate 1031-07-8 1.52E-08 PDT ND
Endrin 72-20-8 4.79E-08 PDT ND
Endrin aldehyde 7421-93-4 5.83E-08 PDT Y (B, COL)
Endrin ketone 53494-70-5 1.72E-08 PDT ND
Ethylbenzene 100-41-4 3.13E-07 PDT Y
Ethylene Glycol 107-21-1 1.25E-07 FR&DRE --
Fluoranthene 206-44-0 4.90E-08 PDT Y (B)
Fluorene 86-73-7 1.26E-08 PDT Y (B)
Freon 113 76-13-1 3.33E-07 PDT ND
Heptachlor 76-44-8 4.31E-08 PDT Y (COL)
Heptachlor epoxide 1024-57-3 2.46E-08 PDT Y (COL)
Hexachlorobenzene 118-74-1 1.00E-06 PDT ND
Hexachlorobutadiene 87-68-3 1.12E-06 PDT ND
Hexachlorocyclo-pentadiene 77-47-4 7.53E-06 PDT ND
Hexachloroethane 67-72-1 1.39E-06 PDT ND
Hydrogen chloride 7647-01-0 1.60E-01 permit limit (f) Y PDT emission rate (chlorine was spiked) = 4.30E-02  g/sec
Indeno(1,2,3-cd)pyrene 193-39-5 5.08E-09 PDT Y (B)
lodomethane 74-88-4 1.97E-06 PDT Y (B)
Isophorone 78-59-1 7.96E-07 PDT ND
Isopropyl toluene, p- 99-87-6 5.10E-07 PDT ND
Methoxychlor 72-43-5 5.38E-08 PDT ND
Methyl Isobutyl ketone
(4-methyl-2-pentanone) 108-10-1 2.25E-06 PDT Y (*)
Methyl methacrylate 80-62-6 5.50E-09 FR&DRE -
methyl tert-butyl ether 1634-04-4 8.16E-08 FR&DRE -
Methylene chloride 75-09-2 1.74E-05 PDT Y
Naphthalene 91-20-3 3.58E-06 PDT Y (B)
Nitrobenzene 98-95-3 7.87E-07 PDT ND
N-nitrosodimethylamine 62-75-9 9.21E-07 PDT ND
N-Nitroso-di-n-propylamine 621-64-7 9.63E-07 PDT ND
N-Nitrosodiphenylamine 86-30-6 7.90E-07 PDT ND
Pentachlorobenzene 608-93-5 8.83E-07 PDT ND
Pentachloronitrobenzene 82-68-8 1.04E-06 PDT ND
Pentachlorophenol 87-86-5 1.55E-05 PDT ND
Perylene 198-55-0 1.34E-08 PDT Y (*,B)
Phenanthrene 85-01-8 1.51E-07 PDT Y (*, B)
Phenol 108-95-2 1.14E-06 PDT ND
Phosphine imide, P,P,P-triphenyl 2240-47-3 1.06E-06 PDT Y (TIC)
PCBs as Aroclor 1254 (d) 11097-69-1 2.34E-08 PDT Y
Propylbenzene, n- 103-65-1 4.15E-07 PDT ND
Propylene oxide 75-56-9 1.00E-09 FR&DRE -
Pyrene 129-00-0 4.93E-08 PDT Y (B)
Pyridine 110-86-1 1.85E-06 PDT ND
Styrene 100-42-5 2.89E-07 PDT ND
Tetrachlorobenzene, 1,2,4,5- 95-94-3 9.55E-07 PDT ND
Tetrachloroethane, 1,1,1,2- 630-20-6 2.68E-07 PDT Y ()
Tetrachloroethylene 127-18-4 1.12E-04 PDT Y (E)
Tetrahydrofuran 109-99-9 4.59E-06 PDT ND
Toluene 108-88-3 1.18E-05 PDT Y
Trichloroethylene 79-01-6 2.63E-06 PDT Y
Trichlorofluoromethane (Freon 11) 75-69-4 1.27E-06 PDT Y (*)
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Table 4.2-1
Chemical Emission Rates for Reactivation Furnace Stack

Stack Emission PDT Results:
Compound CAS Number lRate Used in Emlssmh Rate| Detected in Additional Emission Rate Information
Risk Assessment Basis Stack Samples

(g/sec) (Y or ND)
Vinyl Acetate 108-05-4 1.52E-06 PDT ND
Vinyl Chloride 75-01-4 6.75E-07 PDT Y (%)
Xylene, o- 95-47-6 3.70E-07 PDT Y (¥

Value is one-half of the PDT emission rate for xylenes, m & p
Xylene, m- 108-38-3 5.80E-07 PDT Y (1.16E-06 g/sec).
Value is one-half of the PDT emission rate for xylenes, m &
Xylene, p- 106-42-3 5.80E-07 PDT Y (L 16E.06 g/se0). Y p
BHC, alpha- 319-84-6 2.14E-08 PDT Y (%)
Y (, COL) Emission rate is based on the sum of reported PDT results for (cis) + (trans)

Chlordane 57-74-9 5.978-08 PDT (alr(JS:t);)ND chlordane (CAS #5103-71-9 & 5103-74-2).
BHC, beta- 319-85-7 5.53E-08 PDT Y (COL)
BHC, gamma- (lindane) 58-89-9 1.17E-08 PDT ND
BHC, delta- 319-86-8 4.97E-08 PDT Y (COL)
PCDDs/PCDFs (Dioxins and Furans)
2,3,7,8-TCDD 1746-01-6 4.37E-11 permit limit (e) Y (EMPC) |PDT emission rate = 1.06E-11 g/sec
2,3,7,8-TCDF 51207-31-9 4.20E-10 permit limit (e) Y (EMPC) [PDT emission rate = 1.02E-10 g/sec
1,2,3,7,8-PeCDD 40321-76-4 1.16E-10 permit limit (e) Y PDT emission rate = 2.82E-11 g/sec
1,2,3,7,8-PeCDF 57117-41-6 4.29E-10 permit limit (e) Y (EMPC) |PDT emission rate = 1.04E-10 g/sec
2,3,4,7,8-PeCDF 57117-31-4 4.45E-10 permit limit (e) Y (EMPC) |PDT emission rate = 1.08E-10 g/sec
1,2,3,6,7,8-HxCDD 57653-85-7 7.99E-11 permit limit (e) Y (EMPC) [PDT emission rate = 1.94E-11 g/sec
1,2,3,4,7,8-HXCDD 39227-28-6 7.91E-11 permit limit (e) Y (EMPC) |PDT emission rate = 1.92E-11 g/sec
1,2,3,7,8,9-HXxCDD 19408-74-3 9.35E-11 permit limit (e) Y PDT emission rate = 2.27E-11 g/sec
1,2,3,6,7,8-HXCDF 57117-44-9 2.76E-10 permit limit (e) Y (EMPC) |PDT emission rate = 6.7E-11 g/sec
1,2,3,4,7,8-HXCDF 70648-26-9 5.07E-10 permit limit (e) Y (EMPC) [PDT emission rate = 1.23E-10 g/sec
1,2,3,7,8,9-HXCDF 72918-21-9 7.33E-11 permit limit (¢) [ Y (B, EMPC) [PDT emission rate = 1.78E-11 g/sec
2,3,4,6,7,8-HXxCDF 60851-34-5 1.55E-10 permit limit (e) Y (B) PDT emission rate = 3.76E-11 g/sec
1,2,3,4,6,7,8-HpCDD 35822-46-9 8.20E-11 permit limit (e) Y (B) PDT emission rate = 1.99E-11 g/sec
1,2,3,4,6,7,8-HpCDF 67562-39-4 3.98E-10 permit limit (e) [ Y (B, EMPC) [PDT emission rate = 9.65E-11 g/sec
1,2,3,4,7,8,9-HpCDF 55673-89-7 9.52E-11 permit limit (e) Y (EMPC) |PDT emission rate = 2.31E-11 g/sec
Total OCDD 3268-87-9 1.05E-10 permit limit (e) [ Y (B, EMPC) [PDT emission rate = 2.54E-11 g/sec
Total OCDF 39001-02-0 5.81E-11 permit limit (e) [ Y (B, EMPC) [PDT emission rate = 1.41E-11 g/sec
Combustion Gases
Sulfur dioxide 7446-09-5 8.69E-02 miniburn data Y
Nitrogen dioxide 10102-44-0 3.28E-01 miniburn data Y
Notes:

*= The compound was detected very infrequently, in only one or two of the sampled fractions, from the three replicate runs

B = One or more sample fraction results from one or more of the three replicate runs were affected by method blank contamination

COL = There was a greater than 40% difference between primary and confirmatory columns in one or more sample fraction results from one or more of the three replicate
runs; reported result should be considered estimated.

EMPC = One or more of the front or back half sample results from one or more of the three replicate runs were an estimated maximum possible concentration.

FR&DRE = Feed rate and destruction and removal efficiency. Since emission rates for this compound were not measured during the PDT, the emission rate was calculated from the
annual average feed rate of the compound in received spent carbon, based on 2003-2006 Toxics Release Inventory data from the facility, conservatively assuming a 99.99% destruction
and removal efficiency (DRE). The DREs reported from the PDT were all >99.99%.

HHRAP = Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (U.S. Environmental Protection Agency, 2005)

ND = Not detected in any sample fraction from any of the three replicate runs.

PDT = Performance Demonstration Test. The emission rate was calculated as the average across the three PDT test runs.

TIC = Tentatively identified compound.

Y = Yes; detected in one or more sample fractions from at least one of the three replicate runs.

(a) The proposed permit limit for arsenic, beryllium and chromium combined is 1.26E-4 g/sec (97 ug/dscm @7% O2). The emission rate for each compound was conservatively set at the
total proposed permit limit.

(b) The proposed permit limit for lead and cadmium combined is 3.12E-4 g/sec (240 ug/dscm @7% O2). The emission rate for each compound was conservatively set at the total
proposed permit limit.

(c) The proposed permit limit for total mercury is 1.69E-4 g/sec (130 ug/dscm @7% O2). This total was apportioned between elemental and divalent mercury based on the PDT results
(79.7% and 20.3%, respectively). In the risk assessment, these emission rates wre further adjusted, per USEPA 2005 HHRAP guidance, to reflect the portion of mercury entering the
global mercury cycle (85.6%) and the portion remaining available locally (14.4% overall, 1% for elemental, 36% for particulate divalent, and 68% for vapor phase divalent). The resulting
emission rates available for local impacts, the input parameters used in HHRAP, were 1.34E-6 g/sec for elemental Hg, and 2.3E-5 g/sec for divalent Hg (mercuric chloride).

(d) PDT data for polychlorinated biphenyls (PCBs) (CAS #1336-36-3) was evaluated as Aroclor 1254 based on HHRAP guidance and an evaluation of the PCB homologue distribution,
which showed that roughly 93% of the PCBs had 4 or less chlorines and 7% had more than 4 chlorines. Additionally, Aroclor 1254 was selected over Aroclor 1016 to represent total PCBs
because it has more conservative human health toxicity criteria.

(e) Based on proposed permit limit of 0.4 ng/dscm @ 7% O2 for PCDD/F TEQs. The permit-limit based emission rate was apportioned between the congeners based on the distribution
measured during the PDT.
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Table 4.2-1
Chemical Emission Rates for Reactivation Furnace Stack

Stack Emission PDT Results:
Compound CAS Number lRate Used in Emlssmh Rate| Detected in Additional Emission Rate Information
Risk Assessment Basis Stack Samples
(g/sec) (Y or ND)

(f) Based on proposed permit limit for HCI and CI2 combined of 77 ppmv @7% O2. The permit-limit based emission rate was apportioned between the compounds based on the results
from the PDT (81.68% HCI and 18.32% CI2).
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Table 4.2-2

Upsets Analysis - Calendar Year 2000

Event Data Total % of
Equipment Failure Duration Basis Time Time Failure Total
Emissions Affected (min) (min) Time (min) | Failures
Outage + assumed
Power Outage maximum 15 min 56 15 375 38.8%
Organic, Metals/PM, HCL, CL 95 23
101 20
65
Retention Time
WESP Failure (maximum 42 min) 15 57 5.9%
Metals/PM 42
Retention Time
Scrubber Pump Failure (maximum 42 min) 42 84 8.7%
Metals/PM, HCL/CL 42
Outage + assumed
ID Fan Failure maximum 15 min 65 43 305 31.6%
Organic, Metals/PM, HCI/CI 45 15
77 60
Outage + assumed
Burner Failure maximum 15 min 63 30 145 15.0%
Organic, Metals/PM, HCI/CI 25
27
Retention Time
Caustic Failure (maximum 42 min) 0 0.0%
HCI/CI
Retention Time
Venturi Actuator Failure (maximum 42 min) 0 0.0%
Metals/PM
Retention Time
Quench Spray Plugged (maximum 42 min) 0 0.0%
Metals/PM
Secondary Combustion Fan Retention Time
Failure (maximum 42 min) 0 0.0%
Organic
966 16.10 0.24%
Minutes Hours Percentage for
(a) Total operating hours for the year = 7844 hours year (a)

Scaling factor = 1.02

Basis: 0.24% operation during upsets and 99.76% operation under normal conditions
Per USEPA 2005 guidance, scaling factor calculated as follows: (0.0024*10) + (.9976*1) = 1.02
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Table 4.2-2 (continued)

Upsets Analysis - Calendar Year 2001

Event Data Total % of
Equipment Failure Duration Basis Time Time Time Time Failure Total
Emissions Affected (min) (min) (min) (min) Time (min) | Failures
Outqge + assumed Note: Power outages
Power Outage maximum 15 min 16 32 40 30 666 60.5% were mainly caused
Organic, Metals/PM, HCL, CL 20 26 45 25 by power supplier -
44 60 35 155 BIA
95 43
WESP Failure Retention Time (maximum
Metals/PM 42 min) 42 42 3.8%
Retention Time (maximum
Scrubber Pump Failure 42 min) 42 45 4.1%
Metals/PM, HCL/CL 3
Outage + assumed events were caused
ID Fan Failure maximum 15 min 20 52 297 27.0%  |py fault bearing
Organic, Metals/PM, HCI/CI 75 66 vibration readings.
42 42
Outage + assumed
Burner Failure maximum 15 min 33 51 4.6%
Organic, Metals/PM, HCI/CI 18
Retention Time (maximum|
Caustic Failure 42 min) 0 0.0%
HCI/CI
Retention Time (maximum|
Venturi Actuator Failure 42 min) 0 0.0%
Metals/PM
Retention Time (maximum|
Quench Spray Plugged 42 min) 0 0.0%
Metals/PM
Retention Time (maximum|
Secondary Combustion Fan Failure 48 min) 0 0.0%
Organic
1101 18.35 0.23%
Percentage for year
(a) Total operating hours for the year = 7844 hours Minutes Hours (a)

Scaling factor = 1.02

Basis: 0.23% operation during upsets and 99.77% operation under normal conditions
Per USEPA 2005 guidance, scaling factor calculated as follows: (0.0023*10) + (.9977*1) = 1.02
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Table 4.2-3

Use of Dispersion and Deposition Modeling Results
in the Carbon Reactivation Facility Risk Assessment

Exposure Pathway

Type of Environmental
Concentration Calculated

Modeling Result
Used

Air Dispersion Model

Long-term chronic risks
from inhalation of
airborne compounds

Concentration in ambient air

Annual averages

Short-term inhalation
risks from airborne
compounds

Concentration in ambient air

1-hour averages

Air Dispersion and Deposition Model

Long-term chronic risks
from indirect pathways
(e.g., ingestion of animal,
products, ingestion of
homegrown produce and
soil ingestion)

Concentrations in ground-level
and aquatic media (e.g.,
concentrations in plants,
water, animal products, fish,
soil) resulting from air
concentrations and deposition
of compounds

Annual averages




Table 4.2-4

Receptor Locations Evaluated for the Stack Emissions Risk Assessment

Receptor Name (a)

Description

Acute Inhalation

Chronic Multiple
Pathway Risk

Risk Evaluation Evaluation

Residential Receptors (developed area within and around Town of Parker)
Closest residential location to facility, residential area in

R_1 resident town with highest hourly modeled impacts from stack v v
emissions

R_2 resident _Re&denhal area in town v_wth highest annual modeled \ \
impacts from stack emissions

Farmer Receptors (residential areas with access to irrigation water and within modeling domain)

R_3 resident farmer Residential area ywth access to wngatnop vyater with highest N \
annual modeled impacts from stack emissions

R_4 resident farmer Residential area with access to irrigation water with highest N \

hourly modeled impacts from stack emissions

Maximum Impact Point (un

developed land area)

A_1 max hourly (stack)

Maximum stack emissions impact location for hourly
concentrations.

There is no residential or commercial land use in the vicinity
of the maximum impact area (SW of facility).

Non-Residential Areas

A_2 closest business (b)

Closest developed location beyond property boundary (non-
residential) with highest hourly modeled impacts from stack
emissions

-- = Not evaluated. These locations are not used for residential purposes.

(a) Receptor names are those used in the IRAP risk assessment software program.

(b) The County Agricultural Extension Office and CRIT Realty are located at receptor A_2. Maximum 1-hour average air
concentrations due to stack emissions at all other non-residential developed land use locations were lower than at receptor

A_2.




Table 4.2-5

Exposure Pathways and Receptors Quantitatively Evaluated in the
Siemens Water Technology Corp. Facility Risk Assessment

Receptors

Exposure Pathway | ~ Adult and Adultand | Adultand Child | g0 coq
Child Child Fisher Livestock Inf
Resident Farmer nfant ()

Inhalation v v

Incidental Soll v v
Ingestion
Ingestion of
Homegrown v v
Produce
Ingestion of Fish
Caught from the v
Main Drain
Ingestion of Fish
Caught from the v
Colorado River
Ingestion of Locally- v
Raised Poultry
Ingestion of Locally- v
Raised Eggs
Ingestion of Locally- v
Raised Pork
Ingestion of Locally- v
Raised Beef
Ingestion of Breast- v
milk

(@) A breast-fed infant exposure to PCDD/PCDFs was evaluated for each adult receptor.



Table 4.2-6

Site-Specific Fate and Transport Modeling Parameters for the Stack Emissions Risk Assessment

Input Parameter

Value

Units

Basis

Symbol

Global Input Parameters

Average annual precipitation

13

cm/yr

National Climatic Data Center, Climate Summary for
Parker, AZ. 1971-2000 Monthly Normals. Annual
mean precipitation = 5.17 inches.year.

Ambient air temperature

294

Annual average temperature from Arizona
Meteorological Network station in Parker for 2001-
2005 period of record.

Average annual wind speed

2.38

m/sec

Annual average wind speed from Arizona
Meteorological Network station in Parker for 2001-
2005 period of record.

Fraction of mercury emissions not
lost to the global cycle

.144

unitless

Fraction mercury not lost to global cycle based on PDT
test results for mercury species in conjunction with
USEPA default assumptions regarding percentages of
mercury species lost to the global cycle (99%
elemental Hg, 64% particulate Hg2+, 32% vapor Hg2+,
per Figure 2-4 in USEPA's 2005 HHRAP).

merc_g_corr

Residential Receptor Area (developed area within and around

Town of Parker)

Average annual evapotranspiration

108

cmlyr

Annual evapotranspiration set at level necessary to
meet IRAP program requirement P+l > E_v + RO.

This reduces soil loss due to leaching to roughly 0O,
which will tend to overestimate soil concentrations.

Average annual irrigation

100

cmlyr

Irrigation based on water use information provided for
several crop types by the University of Arizona
Cooperative Extension (ag.arizona.edu/pubs/water)
and the Arizona Master Gardener Manual
(cals.arizona.edu/pubs/garden/mg/vegetable/index.htm
) in conjunction with growing season information for
vegetable crops provided in U.S. Bureau of
Reclamation. Lower Colorado River Accounting
System Report. March 2007.

Average annual runoff

4.8

cmlyr

Calculated using curve number method described in
Maidment (1992) and properties for soils present in
non-irrigated areas within the modeling domain from
SCS (1983). Sources: Maidment, D.R., Ed. 1992.
Handbook of Hydrology. McGraw-Hill, Inc. and Soil
Conservation Service. 1983. Soil Survey of Colorado
River Indian Reservation. Arizona-California. U.S.
Department of Agriculture.

RO

Farmer Receptor Area (residential areas with access to irrigati

on water and within modeling domain)

Grain fraction grown on affected soll
eaten by beef cattle

unitless

L. Masters, Director, La Paz County Agricultural
Extension Office. Personal communcation with S.
Foster, CPF Associates, June 26 and July 2, 2007.

beef_fi_grain

Grain fraction grown on affected soll
eaten by chicken

unitless

L. Masters, Director, La Paz County Agricultural
Extension Office. Personal communcation with S.
Foster, CPF Associates, June 26 and July 2, 2007.

chick_fi_grain
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Table 4.2-6

Site-Specific Fate and Transport Modeling Parameters for the Stack Emissions Risk Assessment

Input Parameter

Value

Units

Basis

Symbol

Average annual evapotranspiration

182

cm/yr

U.S. Bureau of Reclamation (USBR) calculated
evapotranspiration rate for Parker, AZ area. (Source:
U.S. Bureau of Reclamation. Lower Colorado River
Accounting System Evapotranspiration and
Evaporation Calculations. Calendar Year 2005. U.S.
Dept. of Interior. March 2007.)

Average annual irrigation

230

cmlyr

Irrigation rate calculated by dividing water diverted at
Headgate Rock Dam to the CRIT irrigation canal
(544,600 acre-feet/yr for water year 2005) by number
of acres irrigated for 2005 (73,159 acres). Source for
water diverted: USGS Annual Water Report for Main
Canal Near Parker, Station #09428500, Water
Resources Data. Arizona. Water Year 2005. Report
AZ-05-1. Source for acres irrigated: U.S. Bureau of
Reclamation. Lower Colorado River Accounting
System Report. March 2007. Sheet K - Colorado
River Indian Reservation, Arizona.

Fraction of grain grown on affected
soil eaten by pigs

unitless

L. Masters, Director, La Paz County Agricultural
Extension Office. Personal communcation with S.
Foster, CPF Associates, June 26 and July 2, 2007.

pork_fi_grain

Fraction of silage grown on affected
soil and eaten by pigs

unitless

L. Masters, Director, La Paz County Agricultural
Extension Office. Personal communcation with S.
Foster, CPF Associates, June 26 and July 2, 2007.

pork_fi_silage

Average annual runoff

7.4

cmlyr

Calculated using curve number method described in
Maidment (1992) and properties for soils present in the
irrigated area within the modeling domain from SCS
(1983). Sources: Maidment, D.R., Ed. 1992.
Handbook of Hydrology. McGraw-Hill, Inc. and Soil
Conservation Service. 1983. Soil Survey of Colorado
River Indian Reservation. Arizona-California. U.S.
Department of Agriculture.

RO

Parameters for the Main Drain Fate

and Transport Modeling

Universal Soil Loss Equation (USLE)
cover management factor

0.08

unitless

Weighted average for major crop types grown (alfalfa,
cotton, sudangrass, bermudagrass, wheat). Crop
types and acreages were obtained from the CRIT
Annual Irrigation Crop Report for 2000. Cover
management factors (C values) were obtained from
Mills et al. 1985, Table I1l-4 (USEPA. 1985. Water
Quality Assessment: A Screening Procedure for Toxic
and Conventional Pollutants in Surface and Ground
Water — Part I).

Universal Soil Loss Equation (USLE)
erodibility factor

0.28

tons/acre

Average value based on soil types in irrigated areas,
where soil types and erodibility (K) values were
identified from the SCS Soil Survey of Colorado River
Indian Reservation. Arizona-California. USDA 1986
(from maps and Table 13, respectively).

Universal Soil Loss Equation (USLE)
erosivity factor

35

yrt

Obtained from Mills et al. (1985), Figure 1lI-11 for the
general Parker, Arizona region (USEPA. 1985. Water
Quality Assessment: A Screening Procedure for Toxic
and Conventional Pollutants in Surface and Ground
Water — Part I).

RF
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Table 4.2-6
Site-Specific Fate and Transport Modeling Parameters for the Stack Emissions Risk Assessment

Input Parameter Value Units Basis Symbol

Assumes the area of impervious surfaces, such as
Impervious watershed area 0 m paved roads, is negligible in comparison to the entire Al
watershed area.

Surface area within modeling domain calculated by
Watershed area 76,643,414 m? IRAP based on waterbody geometry drawn on base AL
map within IRAP program.

Average water depth of Main Drain at USGS Upper
Water column depth 0.7 m Main Drain Near Poston station (USGS #09428508), dwc
based on 2003-2007 data.

Average water velocity of Main Drain at USGS Upper
Current velocity 0.26 m/sec Main Drain Near Poston station (USGS #09428508), u
based on 2003-2007 data.

mg/L - Suspended solids concentration was estimated
from turbidity measurements collected from 2002-2006
from the Colorado River at the USGS Parker Dam
station #09427520. Suspended solids concentration
was calculated using three regression equations that
relate turbidity to suspended solids derived from
studies of the Alamo River, CA, Verde River, AZ and
Little Colorado River, AZ.

Total suspended solids concentration 2.6 mg/L TSS

Average flow rate of Main Drain at USGS Upper Main
Drain Near Poston station (USGS #09428508), based
Flow rate 5.62E+07 m3/yr on 2003-2007 data (63 cfs). Flow rate measurement Vix
data were not available at any other location along the
Main Drain.

Surface area within modeling domain calculated by
Water body surface area 86,322 m? IRAP based on waterbody geometry drawn on base Aw
map within IRAP program.

U.S. Bureau of Reclamation (USBR) calculated
evapotranspiration rate for Parker, AZ area. (Source:
- U.S. Bureau of Reclamation. Lower Colorado River
Average annual evapotranspiration 182 cmlyr ) S E_v
Accounting System Evapotranspiration and
Evaporation Calculations. Calendar Year 2005. U.S.

Dept. of Interior. March 2007.)

Irrigation rate calculated by dividing water diverted at
Headgate Rock Dam to the CRIT irrigation canal
(544,600 acre-feet/yr for water year 2005) by number
of acres irrigated for 2005 (73,159 acres). Source for
water diverted: USGS Annual Water Report for Main
Average annual irrigation 230 cmlyr Canal Near Parker, Station #09428500, Water |
Resources Data. Arizona. Water Year 2005. Report
AZ-05-1. Source for acres irrigated: U.S. Bureau of
Reclamation. Lower Colorado River Accounting
System Report. March 2007. Sheet K - Colorado
River Indian Reservation, Arizona.
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Table 4.2-6

Site-Specific Fate and Transport Modeling Parameters for the Stack Emissions Risk Assessment

Input Parameter Value

Units

Basis

Symbol

Average annual runoff 7.4

cm/yr

Calculated using curve number method described in
Maidment (1992) and properties for soils present in the
irrigated area within the modeling domain from SCS
(1983). Sources: Maidment, D.R., Ed. 1992.
Handbook of Hydrology. McGraw-Hill, Inc. and Soil
Conservation Service. 1983. Soil Survey of Colorado
River Indian Reservation. Arizona-California. U.S.
Department of Agriculture.

RO

Parameters for the Colorado River Fate and Tran

sport Modeling

Universal Soil Loss Equation (USLE)

0.2
cover management factor

unitless

Weighted average for major crop types grown (alfalfa,
cotton, sudangrass, bermudagrass, wheat). Crop
types and acreages were obtained from the CRIT
Annual Irrigation Crop Report for 2000. Cover
management factors (C values) were obtained from
Mills et al. 1985, Table I1l-4 (USEPA. 1985. Water
Quality Assessment: A Screening Procedure for Toxic
and Conventional Pollutants in Surface and Ground
Water — Part I).

Universal Soil Loss Equation (USLE)

erodibility factor 0.13

tons/acre

Average value based on soil types in irrigated areas,
where soil types and erodibility (K) values were
identified from the SCS Soil Survey of Colorado River
Indian Reservation. Arizona-California. USDA 1986
(from maps and Table 13, respectively).

Universal Soil Loss Equation (USLE)

erosivity factor 35

yr-1

Obtained from Mills et al. (1985), Figure I1l-11 for the
general Parker, Arizona region (USEPA. 1985. Water
Quality Assessment: A Screening Procedure for Toxic
and Conventional Pollutants in Surface and Ground
Water — Part 1).

RF

Impervious watershed area 0

Assumes the area of impervious surfaces, such as
paved roads, is negligible in comparison to the entire
watershed area.

Al

Watershed area 359,614,253

Surface area within modeling domain calculated by
IRAP based on waterbody geometry drawn on base
map within IRAP program.

AL

Water column depth 1.7

Average water depth of Main Drain at USGS Upper
Main Drain Near Poston station (USGS #09428508),
based on 2003-2007 data.

dwc

Current velocity 0.99

m/sec

Average water velocity of Main Drain at USGS Upper
Main Drain Near Poston station (USGS #09428508),
based on 2003-2007 data.

Water body temperature 292

Average temperature measured at inlet to Main
Colorado River Irrigation Canal, which draws water
from the Colorado River at Headgate Rock Dam, from
USGS Station #09428500 for period 1969-1983 (years
for which data were available for electronic download).
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Table 4.2-6
Site-Specific Fate and Transport Modeling Parameters for the Stack Emissions Risk Assessment

Input Parameter Value Units Basis Symbol

mg/L - Suspended solids concentration was estimated
from turbidity measurements collected from 2002-2006
from the Colorado River at the USGS Parker Dam
station #09427520. Suspended solids concentration
was calculated using three regression equations that
relate turbidity to suspended solids derived from
studies of the Alamo River, CA, Verde River, AZ and
Little Colorado River, AZ.

Total suspended solids concentration 2.6 mg/L TSS

Average flow rate of Main Drain at USGS Upper Main
Drain Near Poston station (USGS #09428508), based
Flow rate 6.10E+06 m3/yr on 2003-2007 data (63 cfs). Flow rate measurement Vix
data were not available at any other location along the
Main Drain.

Surface area within modeling domain calculated by
Water body surface area m IRAP based on waterbody geometry drawn on base Aw
map within IRAP program.

Annual evapotranspiration set at level necessary to
meet IRAP program requirement P+l > E_v + RO,
assuming that irrigation = 0 cm/year for this receptor
area.

Average annual evapotranspiration 8.19 cm/yr

Watershed assumed to be non-irrigated. For non-
irrigated areas, irrigation was set to 0, and annual
Average annual irrigation 0 cm/yr evapotranspiration was set at a level necessary to |
meet the modeling program condition of P+l > E_v +
RO.

Calculated using curve number method described in
Maidment (1992) and properties for soils present in
non-irrigated areas within the modeling domain from
SCS (1983). Sources: Maidment, D.R., Ed. 1992.
Handbook of Hydrology. McGraw-Hill, Inc. and Soil
Conservation Service. 1983. Soil Survey of Colorado
River Indian Reservation. Arizona-California. U.S.
Department of Agriculture.

Average annual runoff 4.8 cm/yr RO
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Table 4.2-7
Receptor Locations an

d Area-Wide Receptors Evaluated for the

Stack Emissions Risk Assessment

R tor N D inti Chronic Multiple
eceptor Name (a) escription Acute Inhalation| Pathway Risk
Risk Evaluation Evaluation

Residential Receptors (developed area within and around Town of Parker)
Closest residential location to facility, residential area in

R_1 resident town with highest hourly modeled impacts from stack \ \
emissions

R_2 resident Re5|dent|al area in town Wlth highest annual modeled N N
impacts from stack emissions

Town area Average of modeled impacts across town area ** V

Farmer Receptors (residential areas with access to irrigation water and within modeling domain)

R_3 resident farmer Residential area Wlth access to |rr|gat|0n water with highest N N
annual modeled impacts from stack emissions

R 4 resident farmer Residential area with access to |rr|gat|qn \{vater with highest N N

- hourly modeled impacts from stack emissions

Average of modeled impacts across area with access to o

Farmer area e o : : ~
irrigation water within modeling domain

Fish Ingestion Pathway

R_only fish_drain Average modelz_—*;d impacts across Main Drain within o N
modeling domain

R_only_fish_river Average modelgd impacts across Colorado River within . N
modeling domain

Maximum Impact Point (undeveloped land area)
Maximum stack emissions impact location for hourly
concentrations.

A_L max hourly (stack) There is no residential or commercial land use in the vicinity v -
of the maximum impact area (SW of facility).

Non-Residential Areas
Closest developed location beyond property boundary (non-

A_2 closest business (b) residential) with highest hourly modeled impacts from stack N --
emissions

** = Not evaluated. Acute inhalation risks were evaluated at specific modeled receptor points. The "town area" and "farmer
area" receptors were assessed based on the average of the annual average ISCST3 modeling results across each of these
areas, respectively, within the modeling domain, and thus these areas were not associated with any single receptor point.
Similarly, the fish ingestion pathway receptors were associated with waterbody and watershed areas within the modeling
domain for either the Main Drain or the Colorado River, and thus they too were not associated with any single receptor point.

-- = Not evaluated. These locations are not used for residential purposes.

(a) Receptor names are those used in the IRAP risk assessment software program.

(b) The County Agricultural Extension Office and CRIT Realty are located at receptor A_2. Maximum 1-hour average air
concentrations due to stack emissions at all other non-residential developed land use locations were lower than at receptor

A_2.




Table 4.3-1

Data Used to Select Chemicals for the Fugitive Emissions Evaluation

2003-2006 TRI data from Siemens Parker Facility (January 1, 2003 - December 31, 2006) Chemical-Specific Toxicity Information In\;c())rlrant!itign

. . . . chronic

number of average maximum - totgl carbon tota! chemical | acute inhalation inhalation inhalation Henry's law
compound CAS # | deliveries over conc_entrauon n conc_entratlon in| received over 4|received over 4 referencg reference cancer unit risk constant
4 year period received carbon|received carbon| year period year period concentration concentration wa/m™ @ | @atm-m*mol) (b)
loads (ppm) loads (ppm) (Ibs) (Ibs) (mg/m3) (@) 3 g
(mg/m°) (a)

1,1,1-Trichloroethane 71-55-6 265 797 21,362 1,109,140 965.4 68 1.70E-02
1,1,2,2,-Tetrachloroethane 79-34-5 26 490 983 107,740 36.01 60 0.11 7.40E-06 3.40E-04
1,1,2-Trichloroethane 79-00-5 64 937 3,405 451,280 626.1 50 1.60E-05 9.10E-04
1,1-Dichlorethane 75-34-3 193 58 1,500 933,660 37.40 1250 0.5 5.60E-03
1,1-Dichloroethene 75-35-4 782 130 9,921 3,644,640 501.9 75 0.2 2.60E-02
1,2-Dichlorobenzene 95-50-1 52 6,550 78,000 274,720 684.1 300 0.2 1.90E-03
1,2,3-Trichloropropane 96-18-4 3 0.40 0.396 60,000 0.0238 60 0.021 0.002 4.10E-04
1,2,4-Trimethylbenzene 95-63-6 47 8.72 33 294,920 2.156 150 6.16E-03
1,2-Dibromoethane 106-93-4 11 152 402 18,100 3.147 200 0.009 6.00E-04 7.43E-04
1,2-Dichloroethane 107-06-2 437 166 16,000 2,476,100 528.1 202 2.4 2.60E-05 9.80E-04
1,2-Dichloroethene 540-59-0 32 196 1,700 104,700 15.41 555 0.07 9.40E-03
1,2-Dichloropropane 78-87-5 17 157 2,310 93,300 4.874 500 0.004 1.00E-05 2.80E-03
1,3-Butadiene 106-99-0 1 12,880 12,880 7,400 95.31 1481 2.00E-03 3.00E-05 7.36E-02
1,3-Dichlorobenzene 541-73-1 11 308 680 24,000 6.610 12.5 0.0032 3.10E-03
1,4-Dichlorobenzene 106-46-7 59 6,550 34,500 206,120 892.42 600 0.8 1.10E-05 2.40E-03
1,4-Dioxane 123-91-1 8 29 29 8,540 0.2477 3 3 3.10E-06 4.80E-06
2,4,Dinitrophenol 51-28-5 9 1.80 1.8 108,000 0.1944 7.5 0.007 4.43E-07
Acetone 67-64-1 63 222 720 340,140 30.74 475 0.35 3.90E-05
Acrylic Acid 79-10-7 1 25 25 2,000 0.0500 6 1.00E-03 1.17E-07
Acrylonitrile 107-13-1 9 11,500 11,500 57,000 655.5 22 0.002 6.80E-05 1.03E-04
Aldrin 309-00-2 2 2.60 2.6 3,000 0.0078 0.75 0.0001 0.0049 1.70E-04
Aniline 62-53-3 14 128 137 190,000 23.63 30.45 0.001 1.60E-06 1.90E-06
Antimony 7440-36-0 10 0.99 2.11 16,020 0.0203 15 0.0014 2.50E-02
Arsenic 7440-38-2 10 7.13 139 937,220 3.834 0.00019 3.00E-05 4.30E-03
Barium 7440-39-3 302 40 920 2,361,760 78.82 15 5.00E-04
Benzene 71-43-2 3443 2,057 70,000 19,245,740 67,042 1.3 0.03 7.80E-06 5.60E-03
Beryllium 7440-41-7 52 0.59 9.76 547,040 0.219 0.005 2.00E-05 2.40E-03
Bromodichloromethane 75-27-4 3 0.82 1.2 7,280 0.00793 4 0.07 1.80E-05 1.60E-03
Cadmium 7440-43-9 63 3.31 79.3 818,120 3.576 0.03 2.00E-04 1.80E-03
Carbon Tetrachloride 56-23-5 142 19 935 1,051,660 14.52 1.9 0.04 1.50E-05 3.00E-02
Chlorobenzene 108-90-7 109 444 5,762 764,100 1,376.04 125 0.06 3.70E-03
Chloroethane 75-00-3 3 11 11 3,000 0.0330 2500 10 8.80E-03
Chloroform 67-66-3 634 130 20,940 4,318,420 483.5 0.15 0.0003 2.30E-05 3.70E-03
Chloromethane 74-87-3 3 1,836 5,500 6,000 22.01 200 0.09 1.80E-06 8.82E-03
Chromium 7440-47-3 310 12 294 2,789,000 36.92 1.5 5.3
cis 1,2-Dichloroethene 156-59-2 3 490 490 6,620 3.244 555 0.07 4.10E-03
Cobalt 7440-48-4 171 11 798 1,808,760 12.16 3 1.00E-04
Copper 7440-50-8 256 119 6,820 2,075,180 56.81 0.1 3.50E-02
Cyclohexane 110-82-7 16 8,634 46,000 48,800 231.4 1000 6 1.95E-01
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Table 4.3-1

Data Used to Select Chemicals for the Fugitive Emissions Evaluation

2003-2006 TRI data from Siemens Parker Facility (January 1, 2003 - December 31, 2006) Chemical-Specific Toxicity Information In\;c())rlrant!itign
. . . . chronic
number of average maximum - totgl carbon tota! chemical | acute inhalation inhalation inhalation Henry's law
compound CAS # | deliveries over conc_entrauon n conc_entratlon in| received over 4|received over 4 referencg reference cancer unit risk constant
4 year period received carbon|received carbon| year period year period concentration concentration wa/m™ @ | @atm-m*mol) (b)
loads (ppm) loads (ppm) (Ibs) (Ibs) (mg/m3) (@) 3 g
(mg/m°) (a)
Ethylbenzene 100-41-4 888 1,408 25,932 5,225,120 5,168 500 1 7.90E-03
Ethylene Glycol 107-21-1 1 87,000 87,000 4,000 348.0 100 1.3 6.00E-08
Lead 7439-92-1 768 4.31 125 3,489,880 12.01 0.15 0.0015 1.20E-05
Lindane 58-89-9 9 78 140 11,020 0.808 15 1.40E-05
Mercury 7439-97-6 69 1.34 11.6 266,000 0.118 0.0018 3.00E-04 7.10E-03
Methyl ethyl ketone 78-93-3 134 1,463 31,200 642,680 398.3 13 5 5.60E-05
methyl Isobutyl ketone 108-10-1 13 11,437 46,600 13,000 100.5 300 3 1.40E-04
Methyl methacrylate 80-62-6 3 4,002 12,000 5,060 15.13 70 0.7 3.37E-04
Methyl tert-butyl ether 1634-04-4 119 336 15,000 707,960 226.9 180 3 5.90E-04
Methylene chloride 75-09-2 134 2,047 7,913 943,120 1,385 14 3 4.70E-07 2.20E-03
Molybdenum 7439-98-7 29 14 130 375,700 6.227 30
Naphthalene 91-20-3 57 663 3,600 248,520 110.44 75 0.003 4.80E-04
n-Hexane 110-54-3 1 2,220 2,220 1,000 2.220 1500 0.7 1.80E+00
Nickel 7440-02-0 226 39 1,610 2,035,460 24.49 0.006 2.00E-04 2.40E-04
Nitrobenzene 98-95-3 10 1,936 2,150 128,000 232.4 15 2.40E-05
0-Xylene 95-47-6 11 205 530 31,220 2.448 22 0.1 5.20E-03
Pentachlorophenol 87-86-5 13 331 3,970 128,520 24.75 1.5 4.60E-06 2.40E-08
Phenol 108-95-2 75 864 27,000 233,040 93.32 5.8 0.2 4.00E-07
Propylene oxide 75-56-9 10 40 61 61,760 2.788 3.1 0.03 3.70E-06 1.23E-04
Selenium 7782-49-2 65 2.26 18.9 330,760 0.803 1.47 0.02
Silver 7440-22-4 25 11 262 54,480 0.666 0.3 0.018
Styrene 100-42-5 107 20,428 84,784 775,400 22,092 21 1 2.70E-03
Tetrachloroethylene 127-18-4 1562 1,608 91,000 5,908,780 5,343 20 0.4 5.90E-06 1.80E-02
Toluene 108-88-3 1145 1,855 35,837 7,178,420 13,322 37 0.4 6.60E-03
Trichloroethylene 79-01-6 2114 606 16,667 9,283,060 6,134 698 0.6 2.00E-06 1.00E-02
Trichlorofluoromethane 75-69-4 4 7.23 7.23 11,760 0.085 2500 0.7 9.70E-02
Vanadium 7440-62-2 156 4.09 124 1,632,640 5.050 0.15 2.00E-04
Vinyl acetate 108-05-4 7 370 2,590 7,160 2.592 23.6 0.2 5.10E-04
Vinyl Chloride 75-01-4 375 61 6,100 1,116,660 64.63 180 0.1 8.80E-06 2.70E-02
Xylene 1330-20-7 565 1,240 90,657 3,234,140 2,578 22 0.1 7.70E-03
Zinc 7440-66-6 203 25 167 1,867,280 43.95 30 5.3

(a) Toxicity data were obtained from values compiled by USEPA in its 2005 HHRAP, if available, or from the sources recommended in the USEPA guidance if they were not available.
Reference concentrations for 1,2-dichloroethene and cis-1,2-dichloroethene were based on the lowest values reported in HHRAP for either the cis- or trans- compound for the selection of

compounds for evaluation.
(b) Henry's law constants were obtained from values compiled by USEPA in its 2005 HHRAP, if available, or from the sources recommended in the USEPA guidance if they were not available.

Blank spaces indicate no data were available or the parameter was not applicable.
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Table 4.3-2
Top Five (5) Compound Rankings by Category

Highlighted Rows Indicate Selected Compounds for Fugitive Emissions Evaluation

Basis for selection: ranked in top five (5) in any category or classified as a known human carcinogen by the U.S. Environmetnal Protection Agency, International Agency for
Research on Cancer, or the National Toxicology Program

Blank cells indicate that a compound was ranked below the top five (5) compounds or that a ranking was not calculated, either because a toxicity criterion was not available or the
ranking was not applicable (i.e., volatility rank was not calculated for metals except mercury).

Acute effect | Acute effect Chronic Chronic
Volatility rank rank effect rank effect rank Known human
CAS # rank (avg conc/ | (maxconc/ | (avgconc/ | (max conc/ | Cancer rank | Cancer rank [ carcinogens
Number of (avg conc * acute acute chronic chronic (avg conc * | (max conc * |(2005 11th NTP EPA's IRIS Number of
deliveries Total Ibs Henry's law | reference air | reference air | reference air | reference air | inhal unit inhal unit [ROC and IARC| carcinogen deliveries if
Compound rank received rank | constant) conc) conc) conc) conc) risk) risk) Group 1) classification <5
1,1,1-trichloroethane 71-55-6
1,1,2,2,-tetrachloroethane 630-20-6 C
1,1,2-Trichloroethane 79-00-5 C
1,1dichlorethane 75-34-3
1,1dichloroethene 75-35-4
1,2, dichlorobenzene 95-50-1
1,2,3,trichloropropane 96-18-4 3
1,2,4 trimethylbenzene 95-63-6
1,2, dibromoethane 106-93-4 3 likely carc to humans
1,2,dichloroethane 107-06-2 B2
1,2 dichloroethene 540-59-0
1,2,dichloropropane 78-87-5
1,3-Butadiene 106-99-0 3 1 4 2 v carc to humans 1
1,3-dichlorobenzene 541-73-1
1,4, -dichlorobenzene 106-46-7 4
1,4-Dioxane 123-91-1 B2
2,4,Dinitrophenol 51-28-5
acetone 67-64-1
Acrylic Acid 79-10-7 1
acrylonitrile 107-13-1 2 o) 1 1 Bl
Aldrin 309-00-2 B2 2
Aniline 62-53-3 B2
Antimony 7440-36-0
Arsenic 7440-38-2 1 1 4 5 2 N A
Barium 7440-39-3
Benzene 71-43-2 1 (3444) 1 (67,042 Ibs) 3 5 3 v A
Beryllium 7440-41-7 «l Bl
Bromodichloromethane 75-27-4 B2 3
Cadmium 7440-43-9 N B1
Carbon Tetrachloride 56-23-5 B2
Chlorobenzene 108-90-7
chloroethane 75-00-3 3
Chloroform 67-66-3 3 5] 1 5] B2
chloromethane 74-87-3 D 3
Chromium 7440-47-3
cis 1,2-Dichloroethene 156-60-5 3
Cobalt 7440-48-4 3
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Table 4.3-2

Top Five (5) Compound Rankings by Category

Highlighted Rows Indicate Selected Compounds for Fugitive Emissions Evaluation

7/25/2007

Basis for selection: ranked in top five (5) in any category or classified as a known human carcinogen by the U.S. Environmetnal Protection Agency, International Agency for

Research on Cancer, or the National Toxicology Program

Blank cells indicate that a compound was ranked below the top five (5) compounds or that a ranking was not calculated, either because a toxicity criterion was not available or the

ranking was not applicable (i.e., volatility rank was not calculated for metals except mercury).

Acute effect | Acute effect Chronic Chronic
Volatility rank rank effect rank effect rank Known human
CAS # rank (avg conc/ | (maxconc/ | (avgconc/ | (max conc/ | Cancer rank | Cancer rank [ carcinogens
Number of (avg conc * acute acute chronic chronic (avg conc * | (max conc * |(2005 11th NTP EPA's IRIS Number of
deliveries Total Ibs Henry's law | reference air | reference air | reference air | reference air | inhal unit inhal unit [ROC and IARC| carcinogen deliveries if
Compound rank received rank | constant) conc) conc) conc) conc) risk) risk) Group 1) classification <5
Copper 7440-50-8 4 4
Cyclohexane 110-82-7 2
Ethylbenzene 100-41-4 5 (888)
Ethylene Glycol 107-21-1 1
Lead 7439-92-1 B2
Lindane 58-89-9
Mercury 7439-97-6
Methyl ethyl ketone 78-93-3
methyl Isobutyl ketone 108-10-1
Methyl methacrylate 80-62-6 3
methyl tert-butyl ether 1634-04-4
Methylene chloride 75-09-2 B2
molybdenum 7439-98-7
Naphthalene 91-20-3 5
n-Hexane 110-54-3 1 1
Nickel 7440-02-0 2 2 2 V A (cefinery dust)
Nitrobenzene 98-95-3
0-Xylene 95-47-6
Pentachlorophenol 87-86-5 B2
Phenol 108-95-2
Propylene oxide 75-56-9 B2
Selenium 7782-49-2
Silver 7440-22-4
Styrene 100-42-5 2 4 )
Tetrachloroethylene 127-18-4 3 5 (5343 Ibs) 5 4
Toluene 108-88-3 4 3
Trichloroethylene 79-01-6 2 4
Trichlorofluoromethane 75-69-4 4
Vanadium 7440-62-2
vinyl acetate 108-05-4
Vinyl Chloride 75-01-4 \ A
Xylene 1330-20-7
Zinc 7440-66-6
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Table 4.3-3

Input Parameters For Modeling Fugitive Organic Vapor Emissions During Unloading at the Outdoor Hopper

Aqua Spent Vapor Spent
Parameter Name (Variable, units) Carbon Carbon Basis
' (used to treat (used to treat
liquid) gases)
Kleineidam, S., Schuth, C. and Grathwohl, P. 2002. Solubility-normalized
Fraction organic carbon (foc, unitless) 0.89 0.89 combined adsorption-partitioning sorption isotherms for organic pollutants.
Environ. Sci. & Technol. 36:4689-4697.
Bulk density of spent carbon (BD, g/cm?®) 0.50 0.50 Typical bulk density for activated carbon.
Total ity of t carbon (EY, unitless) 0.22 0.22 Calculated based on Kleineidam at al. (2002) pore volume for activated carbon
rosi nt carbon ni . .
otal porosity of spent carbo » unitiess of 441 cm3/kg and assumed density for activated carbon of 0.5 g/cms.

. . P | icati ith M. M Di f Pl i M
Moisture content of spent carbon (M, unitless) 050 010 Zg(r)s%ona communication witl cCue, Director of Plant Operations, May
\Sﬁté::)”ed porosity of spent carbon (Ew, 0.11 0.02 Calculated based on total porosity and moisture content
Air-filled porosity of spent carbon (Ea, unitless) 0.11 0.20 Calculated: air-filled porosity = (total porosity - water-filled porosity)

Based on analysis of spent carbon containers' capacities, approximate
unloading times per container type, and the average amount of spent carbon,

; by container type and container capacity, unloaded during 2005 and 2006
gﬂvaésni of;;:\ittr(:;rﬁgn L:;k(jgdid Ee(re:tnloadlng 3864 3242 (data provided by M. McCue, Director of Plant Operations, May 2007). Amoun{]
carborf}hr) PP »Kg SP ’ ’ unloaded per unloading event per hour = average amount spent carbon

unloaded per event (2,975 kg aqua spent carbon or 1,783 kg vapor spent
carbon) / average unloading duration (0.77 hours for agua spent carbon
containers or 0.55 hours for vapor spent carbon containers).
. Maximum duration of unloading activities at facility during a workday (personal
Hours unloading per workday (HR, hrs) 4 4 communication with M. McCue, Director of Plant Operations, May 2007).
USEPA default values. Used value for wet soils to represent aqua and value
Pore gas to atmosphere exchange constant 010 033 for dry, sandy soils to represent vapor spent carbon (USEPA. 1997. Air
(Exc, unitless) ' ' Emissions from the Treatment of Soils Contaminated with Petroleum Fuels and
Other Substances. EPA-600/R-97-116)
3 3 _ . . . 3 . 3
Volume of air-filled pore spaces in spent carbon Calculated: cm®/hr = (air-filled porosity of spent cark_)on in cm® air/cm® spent
850,100 1,296,800 carbon * amount spent carbon unloaded per event in kg/hr * 1000 g/kg)

affected per hour (Vol, cm*/hr)

/(bulk_density g/cm® spent carbon)
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Table 4.3-4
Chemical-Specific Input Parameters Used to Calculate Fugitive Organic Vapor Emission Rates

Average Maximum Organic
concentration in L Henry's law Henry's law )
. concentration in carbon:water H and Koc

compound CAS # received spent . constant constant .

received carbon 3 ) partition Sources

carbon loads | (atm-m“/mol) (@)| (unitless) (b) .
oads (ppm) coefficient (Koc)
(ppm)

1,2-Dibromoethane 106-93-4 1.52E+02 4.02E+02 7.43E-04 3.10E-02 92.53 HHRAP
1,3-Butadiene 106-99-0 1.29E+04 1.29E+04 7.36E-02 3.07E+00 116 Chemfate
1,4-Dichlorobenzene 106-46-7 6.55E+03 3.45E+04 2.40E-03 1.00E-01 616 HHRAP
Acrylonitrile 107-13-1 1.15E+04 1.15E+04 1.03E-04 4.29E-03 1.76 HHRAP
Arsenic 7440-38-2 7.13E+00 1.39E+02 0.00E+00 0.00E+00 NA HHRAP
Benzene 71-43-2 2.06E+03 7.00E+04 5.60E-03 2.33E-01 61.7 HHRAP
Beryllium 7440-41-7 5.95E-01 9.76E+00 0.00E+00 0.00E+00 NA HHRAP
Cadmium 7440-43-9 3.31E+00 7.93E+01 0.00E+00 0.00E+00 NA HHRAP
Chloroform 67-66-3 1.30E+02 2.09E+04 3.70E-03 1.54E-01 52.5 HHRAP
Cobalt 7440-48-4 1.15E+01 7.98E+02 0.00E+00 0.00E+00 NA HHRAP
Copper 7440-50-8 1.19E+02 6.82E+03 0.00E+00 0.00E+00 NA HHRAP
Cyclohexane 110-82-7 8.63E+03 4.60E+04 1.95E-01 8.13E+00 482 Chemfate
Ethylbenzene 100-41-4 1.41E+03 2.59E+04 7.90E-03 3.29E-01 204 HHRAP
Naphthalene 91-20-3 6.63E+02 3.60E+03 4.80E-04 2.00E-02 1190 HHRAP
n-Hexane 110-54-3 2.22E+03 2.22E+03 1.80E+00 7.50E+01 1468 Physprop (c)
Nickel 7440-02-0 3.89E+01 1.61E+03 0.00E+00 0.00E+00 NA HHRAP
Styrene 100-42-5 2.04E+04 8.48E+04 2.70E-03 1.13E-01 912 HHRAP
Tetrachloroethylene 127-18-4 1.61E+03 9.10E+04 1.80E-02 7.50E-01 265 HHRAP
Toluene 108-88-3 1.86E+03 3.58E+04 6.60E-03 2.75E-01 140 HHRAP
Trichloroethylene 79-01-6 6.06E+02 1.67E+04 1.00E-02 4.17E-01 94.3 HHRAP
Vinyl Chloride 75-01-4 6.08E+01 6.10E+03 2.70E-02 1.13E+00 15.38 HHRAP

(a) Unless otherwise noted, Henry's law constants and Koc values were obtained from values compiled by USEPA in its 2005 HHRAP, if
available, or from the sources recommended in the USEPA guidance if they were not available.

(b) The unitless H' = (H atm-m3/mol) / (RT of 2.4E-2 atm-m3/mol)

(c) The Koc was calculated from the log Kow using HHRAP methodology, and log Kow was obtained from Physprop.

NA = Not applicable.

Chemfate = Syracuse Research Service Chemical fate database (http://www.syrres.com/eSc/chemfate.htm)

HHRAP = USEPA's 2005 Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (EPA-530/R-05-006).
Physprop = Syracuse Research Service physical chemical properties database (http://www.syrres.com/eSc/physdemo.htm)
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Table 4.3-5

Fugitive Organic Compound Emission Rates During Spent Carbon Unloading at the Outdoor Hopper (a)

Average Aqua Spent Carbon: | Vapor Spent Carbon:
Compound CAS # Concentration in Qoncentration in air- (?oncentration in air- | Aqua Spent Carbon: | Vapor Spent Carbon:
spent carbon filled pore spaces of | filled pore spaces of | Emission Rate (g/sec) | Emission Rate (g/sec)
(9/9) spent carbon (g/cm?) [ spent carbon (g/cm?)

1,2-Dibromoethane 106-93-4 1.52E-04 5.70E-08 5.71E-08 7.69E-07 3.88E-06
1,3-Butadiene 106-99-0 1.29E-02 3.79E-04 3.78E-04 5.12E-03 2.57E-02
1,4-Dichlorobenzene 106-46-7 6.55E-03 1.19E-06 1.19E-06 1.61E-05 8.11E-05
Acrylonitrile 107-13-1 1.15E-02 2.76E-05 3.06E-05 3.73E-04 2.08E-03
Arsenic 7440-38-2 7.13E-06 NA NA NA NA
Benzene 71-43-2 2.06E-03 8.70E-06 8.72E-06 1.17E-04 5.92E-04
Beryllium 7440-41-7 5.95E-07 NA NA NA NA
Cadmium 7440-43-9 3.31E-06 NA NA NA NA
Chloroform 67-66-3 1.30E-04 4.26E-07 4.27E-07 5.74E-06 2.90E-05
Cobalt 7440-48-4 1.15E-05 NA NA NA NA
Copper 7440-50-8 1.19E-04 NA NA NA NA
Cyclohexane 110-82-7 8.63E-03 1.63E-04 1.62E-04 2.20E-03 1.10E-02
Ethylbenzene 100-41-4 1.41E-03 2.55E-06 2.55E-06 3.44E-05 1.73E-04
Naphthalene 91-20-3 6.63E-04 1.25E-08 1.25E-08 1.69E-07 8.50E-07
n-Hexane 110-54-3 2.22E-03 1.26E-04 1.25E-04 1.70E-03 8.46E-03
Nickel 7440-02-0 3.89E-05 NA NA NA NA
Styrene 100-42-5 2.04E-02 2.83E-06 2.83E-06 3.82E-05 1.92E-04
Tetrachloroethylene 127-18-4 1.61E-03 5.10E-06 5.10E-06 6.89E-05 3.47E-04
Toluene 108-88-3 1.86E-03 4.08E-06 4.09E-06 5.51E-05 2.78E-04
Trichloroethylene 79-01-6 6.06E-04 3.00E-06 3.00E-06 4.05E-05 2.04E-04
Vinyl Chloride 75-01-4 6.08E-05 4.83E-06 4.82E-06 6.52E-05 3.27E-04

NA = Not applicable. Organic compound vapor emissions were not calculated for inorganic compounds.
(a) See text for description of modeling method.
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Table 4.3-6

Evaluation of Potential Fugitive Dust Emissions During Spent Carbon Unloading

Parameter Value Units Basis Variable Name
Input Parameters
USEPA default for PM10 (particles less than 10 microns
PM10 particle size . in diameter). This multiplier was developed based on
multiplier 0.35 unitiess data for material with silt content between 0.44-19%. kPM10
(USEPA 2006)
USEPA default for PM2.5 (particles less than 2.510
PM2.5 particle size : microns in diameter). This multiplier was developed
multiplier 0.053 unitless based on data for material with silt content between 0.44 kPM2.5
19%. (USEPA 2006)
Mean wind speed 2.38 m/sec Long-term average value based on Parker AZ data ]
) . Value for vapor carbon. M. McCue, Director of Plant
0,
Material moisture content 10 % Operations, May 2007. M
Based on analysis of spent carbon containers'
capacities, approximate unloading times per container
type, and the average amount of spent carbon, by
container type and container capacity, unloaded during
Mass unloaded per 3242 kg spent (2005 and 2006 (data provided by M. McCue, Director of 0
unloading event per hour ’ carbon/hr  |Plant Operations, May 2007). Amount unloaded per
unloading event per hour = average amount spent
carbon unloaded per event (1,783 kg vapor spent
carbon) / average unloading duration (0.55 hours for
vapor spent carbon containers).
Emission Rate Calculations
Total Dust Emission Rate
Eink ticulate / E =k *(0.0016) * [ ((U/2.20)"1.3) / ((M/2)*1.4) ]. This equation was
In kg par 'Cutae. | 1.86E-04 | kg/megagram [developed based on data for material with silt content between 0.44-19%,
megagram materia and moisture content between 0.25-4.8%. (USEPA 2006)
E in g particulate / kg ] - * *
material unloaded 1.86E-04 a/kg g/ kg = (kg / megagram) * megagram/1,000 kg * 1,000 g/kg
Emission rate in g/sec 1.68E-04 glsec g/kg * kg spent carbon/hr * hr/3,600 sec
PM10 Emission Rate
Eink ticulate / E =k * (0.0016) * [ ((U/2.20)"1.3) / ((M/2)*1.4) ]. This equation was
In kg par |cutag | 6.52E-05 | kg/megagram |devlieoped based on data for material with silt content between 0.44-19%,
megagram materia and moisture content between 0.25-4.8%. (USEPA 2006)
E in g particulate / kg ] - * *
material unloaded 6.52E-05 o/kg g/ kg = (kg / megagram) * megagram/1,000 kg * 1,000 g/kg
Emission rate in g/sec 5.87E-05 glsec g/kg * kg spent carbon/hr * hr/3,600 sec
PM2.5 Emission Rate
Eink ficulate / E =k *(0.0016) * [ ((U/2.20)*1.3) / ((M/2)*1.4) ]. This equation was
mm grp?nr 'r(;utaf | 9.87E-06 | kg/megagram [devleoped based on data for material with silt content between 0.44-19%,
egagra ateria and moisture content between 0.25-4.8%. (USEPA 2006)
E in g particulate / kg ] - * *
material unloaded 9.87E-06 g/kg g/ kg = (kg / megagram) * megagram/1,000 kg * 1,000 g/kg
Emission rate in g/sec 8.89E-06 glsec g/kg * kg spent carbon/hr * hr/3,600 sec

USEPA 2006 = U.S. Environmental Protection Agency. 2006. AP-42 Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and
Area Sources. Aggregate Handling and Storage Piles, Section 13.2.4. November 2006.
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Table 4.3-7
Inorganic Compound Emission Rates During Spent Carbon Unloading at
the Outdoor Hopper (a)

Average Inorganic
Compound CAS # Concentration in Emission Rate
spent carbon (g/g) (g/sec) (a)
1,2-Dibromoethane 106-93-4 1.52E-04 NA
1,3-Butadiene 106-99-0 1.29E-02 NA
1,4-Dichlorobenzene 106-46-7 6.55E-03 NA
Acrylonitrile 107-13-1 1.15E-02 NA
Arsenic 7440-38-2 7.13E-06 4.19E-10
Benzene 71-43-2 2.06E-03 NA
Beryllium 7440-41-7 5.95E-07 3.49E-11
Cadmium 7440-43-9 3.31E-06 1.94E-10
Chloroform 67-66-3 1.30E-04 NA
Cobalt 7440-48-4 1.15E-05 6.73E-10
Copper 7440-50-8 1.19E-04 6.99E-09
Cyclohexane 110-82-7 8.63E-03 NA
Ethylbenzene 100-41-4 1.41E-03 NA
Naphthalene 91-20-3 6.63E-04 NA
n-Hexane 110-54-3 2.22E-03 NA
Nickel 7440-02-0 3.89E-05 2.28E-09
Styrene 100-42-5 2.04E-02 NA
Tetrachloroethylene 127-18-4 1.61E-03 NA
Toluene 108-88-3 1.86E-03 NA
Trichloroethylene 79-01-6 6.06E-04 NA
Vinyl Chloride 75-01-4 6.08E-05 NA

NA = not applicable.

(a) Emission rate (g/sec) = PM10 dust emission rate (g/sec) * concentration in spent carbon
(9/g9), where the PM10 dust emission rate is 5.87E-5 g/sec (see text for description of PM10
emission rate calculation).
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Table 4.3-8

Receptor Locations Evaluated for Fugitive Emissions During Spent Carbon Unloading at the

Outdoor Hopper

Receptor Name (a)

Description

Acute Inhalation
Risk Evaluation

Chronic
Inhalation Risk
Evaluation

Residential Receptors (developed area within and around Town of Parker)

Closest residential location to facility, residential area in

R_1 resident town with highest hourly modeled impacts for stack \ \
emissions

R 2 resident Re5|dent|al area in tqwq with highest annual modeled \ N
impacts for stack emissions

R_5 resident Re5|dent|al areain town with hlghest hourly modeled \ N
impacts for fugitive hopper emissions

R_6 resident Residential area in town with highest annual modeled \ N

impacts for fugitive hopper emissions

Farmer Receptors (residen

tial areas with access to irrigation water and within modeling domain)

R_3 resident farmer

Residential area with access to irrigation water with highest
annual modeled impacts (stack and fugitive hopper
emissions)

\/

R_4 resident farmer

Residential area with access to irrigation water with highest
hourly modeled impacts (stack and fugitive hopper
emissions)

Maximum Impact Point (un

developed land area)

A_1 max hourly (stack)

Maximum stack emissions impact location for hourly
concentrations.

There is no residential or commercial land use in the vicinity
of the maximum impact area (SW of facility).

A_3 max hourly (fugitives)

Maximum fugitive hopper emissions impact location for
hourly concentrations.

There is no residential or commercial land use in the vicinity
of the maximum impact area (immediately N of facility at
property boundary).

Non-Residential Areas

A_2 closest business (b)

Closest developed location beyond property boundary (non-
residential) with highest hourly modeled impacts

-- = Not evaluated. These locations are not used for residential purposes.

(a) Receptor names are those used in the IRAP risk assessment software program.

(b) The County Agricultural Extension Office and CRIT Realty are located at receptor A_2. Maximum 1-hour average air
concentrations at all other non-residential developed land use locations were lower than at receptor A_2.
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Table 4.4-1
Chronic Risk Assessment Results - Reactivation Facility Stack

EXCESS LIFETIME CANCER RISK (a) TOTAL HAZARD INDEX (b)
Group 1: All Group 2: All . Group 1: All Group 2: All .
; i Detected Compounds Group 3: All Detected Compounds Group 3: All
Receptor Name Scenario Description L Compounds L Compounds Exposure Pathways
Compounds (except benzidine) (n=178) () Compounds (except benzidine) (1=178) (¢)
(n=95) (c) (n=177) (d) B (n=95) (c) (n=177) (d) B
Residential Receptors (developed area within and around Town of Parker)
R 1 dent resident_adult Closest residential 2.E-08 6.E-08 7.E-07 1.E-02 1.E-02 1.E-02
residen . -
- resident_child location to facility 7.E-09 2.E-08 3.E-07 1.E-02 1.E-02 1.E-02
resident_adult | Residential area in town 8.E-08 2.E-07 2.E-06 5.E-02 5.E-02 5.E-02 Inhalation
R_2 resident with highest annual Soil ingestion
resident_child modeled impacts 2.E-08 4.E-08 9.E-07 5.E-02 5.E-02 5.E-02 Homegrown produce ingestion (f)
resident_adult |  Average across town 1.E-08 3.E-08 4.E-07 1.E-02 1.E-02 1.E-02
Town area
resident_child area 3.E-09 7.E-09 1.E-07 1.E-02 1.E-02 1.E-02

Farmer Receptors (residential area with access to irrigation water and within modeling domain)

farmer_adult | Residential area with 5.E-08 9.E-08 5.E-07 1.E-02 2.E-02 2.E-02
access to |rr|gat|0n water

with highest annual

R_3 resident farmer

farmer_child modeled impacts 7.E-09 1.E-08 1.E-07 2.E-02 2.E-02 2.E-02 Inhalation
Residential ith Soil ingestion
farmer_adult oo en'tlé ation o 5E-08 8.E-08 5.E-07 1.E-02 1E-02 1.E-02 Homegrown produce ingestion
R_4 resident farmer accve\.\;; tr?ig;::gsit:?onu\r,},;ter Locally raised beef ingestion
farmer_child modeled impacts 6.E-09 1.E-08 1.E-07 1.E-02 1.E-02 1.E-02 Locally raised poultry ingestion

Locally raised egg ingestion

Locally raised pork ingestion (f
farmer_adult AVEfa_ge across 2.E-08 3.E-08 2.E-07 6.E-03 6.E-03 6.E-03 Y P 9 ®
residential area with

access to irrigation water

Farmer area

farmer_child | within modeling domain 3.E-09 5.E-09 6.E-08 6.E-03 6.E-03 6.E-03
Fish Ingestion Pathway
R_only fish_drain fisher_adult | Figp ingestion evaluation 4.E-08 4.E-08 4.E-08 1.E-02 1.E-02 1.E-02
R_only fish_drain fisher_child for the Main Drain 5.E-09 6.E-09 6.E-09 1.E-02 1.E-02 1.E-02 o
Locally caught fish ingestion (f)
R_only fish_river fisher_adult | Fish ingestion evaluation 3.E-08 3.E-08 4.E-08 4.E-03 4.E-03 4.E-03
R_only fish_river fisher_child | forthe Colorado River 4.E-09 4.E-09 5.E-09 3.E-03 3.E-03 3.E-03

NOTES:
n = Number of compounds.
PDT = Performance Demonstration Test.

(a) The additional (excess) lifetime cancer risks reflect exposure to all potential carcinogens evaluated. The regulatory target cancer risk level used by USEPA for combustion sources is 1E-5 (1 in 100,000). A
value of 1E-5 is 10 times higher than 1E-6 and 100 times higher than 1E-7.

(b) The listed hazard index values for non-cancer effects reflect exposure to all evaluated compounds, regardless of the type of health effects. If a hazard index, based on the sum of hazard quotients for all
compounds, is above 1, then the hazard index values are recalculated for groups of compounds having the same type of health effect and/or a more detailed evaluation may be conducted. USEPA uses a target
hazard index value, for compounds grouped according to specific types of health effects, of 0.25 for combustion sources. A common regulatory target hazard index value used by most states and many other
USEPA programs, for compounds grouped according to specific types of health effects, is 1.

(c) Group 1 includes 95 compounds, with chronic toxicity data, that were detected in the PDT in addition to several compounds that were not measured during the PDT but which were evaluated based on
emission rates derived from feed rates. This group does not include compounds not detected in the PDT.

(d) Group 2 includes 177 compounds with chronic toxicity data, 82 of which were not detected in the PDT. This group does not include benzidine which was not detected in the PDT. There is no evidence from
waste profile reports or analytical spent carbon data that benzidine has been received at the facility. Benzidine was singled out because it was found to be a significant risk driver, accounting for more than 95%
of the total cancer risk when included in the risk calculations.

(e) Group 3 includes 178 compounds with chronic toxicity data, of which 83 were not detected in the PDT, including benzidine.

(f) Masters (2007) estimated that at most 20% of the produce and animal foods ingested could be homegrown or raised locally, respectively (information obtained from La Paz County Agricultural Extension
Office, personal communication, 6/26/07 and 7/2/07). Information was not available for the fish ingestion pathway and, therefore, it was assumed that 100% of fish ingested was caught exclusively in either the
Main Drain or the Colorado River within 10 km of the facility.
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Table 4.4-2
Infant Average Daily Doses of Dioxins and Furans From Breastmilk Ingestion

Infant Average Daily
. Dose ,
Receptor Name Scenario (pg PCDD/PCDF TEQs/ Adult (Mother's) Exposure Pathways

kg BW-day) (a)

Residential Receptors (developed area within and around Town of Parker)

R_1 resident resident_adult 2.E-04

R_2 resident resident_adult 8.E-04 Inhalation, 50|I.|nges.t|on, and
— — produce ingestion

Town area resident_adult 2.E-04

Farmer Receptors (residential area with access to irrigation water and within modeling domain)

R_3 resident farmer farmer_adult 2.E-03
Inhalation, soil ingestion, and

R_4 resident farmer farmer_adult 2.E-03 produce ingestion

plus ingestion of beef, poultry, eggs, and pork
Farmer area farmer_adult 9.E-04

Fish Ingestion Pathway

R_only fish_drain fisher_adult 7.E-03

Fish ingestion
R_only fish_river fisher_adult 5.E-03
Comparison Target Level 60

(a) Doses are based on the sum of all dioxin and furan congeners (PCDDs/PCDFs) expressed as 2,3,7,8-TCDD toxic equivalents (TEQS).
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Table 4.4-3

Acute Inhalation Results - Reactivation Facility Stack (a)

Receptor Name

Description

Minimum Hazard
Quotient (b)

Maximum Hazard
Quotient (b)

Residential Receptors (developed area within and around Town of Parker)

Closest residential location to facility

R_1 resident and residential area in town with <1E-10 0.02
highest hourly modeled impacts

R 2 resident Residential area in town with highest <1E-10 0.01
annual modeled impacts

Farmer Receptors (residential area with access to irrigation water and within modeling domain)
Residential area with access to

R_3 resident farmer irrigation water with highest annual <1E-10 0.009
modeled impacts
Residential area with access to

R_4 resident farmer irrigation water with highest hourly <1E-10 0.02
modeled impacts

Maximum Impact Point (undeveloped land area)
Maximum impact location for hourly
concentrations.

A_1 max hourly There is no resml_e_nt_lal or commercial <1E-10 0.08
land use in the vicinity of the
maximum impact area (SW of
facility).

Non-Residential Areas
Closest developed location beyond

A_2 closest business (c) property boundary (non-residential) <1E-10 0.04

with highest hourly modeled impacts

(a) These results are conservatively based on the highest 1-hour average air concentration calculated for each specified receptor
location and compound out of a total of 43,800 hours evaluated by the ISCST3 model (i.e., 5 years of hourly meteorological data from
Parker, from 2001-2005, were used). The concentrations for all other hours were lower than those used to calculate these hazard

quotients.

(b) The minimum and maximum results are the lowest and highest hazard quotients, respectively, calculated among all of the evaluated
compounds. The typical target hazard quotient value used by regulatory agencies is 1.

(c) The County Agricultural Extension Office and CRIT Realty are located at receptor A_2. Maximum 1-hour average air concentrations
at all other non-residential developed land use locations were lower than at receptor A_2.
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Table 4.4-4
Chronic Inhalation Risk Assessment Results - Fugitive Hopper Emissions (a)

Excess Lifetime Cancer

Receptor Name Scenario Description Risk (b) Total Hazard Index (c)
Residential Receptors (developed area within and around Town of Parker)
resident_adyit [C'03€St residential location 1E-08 4.E-04
— to facility, residential area
R_1 resident in town with highest hourly
. . modeled impacts for stack
resident_child emissions 2.E-09 4.E-04
resident_adult [Residential area in town 3.E-08 1.E-03
R 2 resident B with highest annual
- modeled impacts for stack
resident_child emissions 6.E-09 1.E-03
resident_adult [Residential area in town 2.E-08 9.E-04
R 5 resident with hlghgst hourly
— . . modeled impacts for
I’ESIdent_Chlld fugitive hopper emissions 5.E-09 9.E-04
resident_adult [Residential area in town 3.E-08 1.E-03
R 6 resident with hlghgst annual
- _ _ modeled impacts for
reSIdent_Chlld fugitive hopper emissions 6.E-09 1.E-03

Farmer Receptors (residential area with access to irrigation water and within modeling domain)

Residential area with
farmer_adult |access to irrigation water 5.E-08 1.E-03
with highest annual

R_3 resident farmer modeled impacts (stack

farmer_child |and fugitive hopper 7.E-09 1.E-03
emissions)
Residential area with

farmer_adult [access to irrigation water 4.E-08 1.E-03

with highest hourly

R_4 resident farmer modeled impacts (stack

farmer_child |and fugitive hopper 6.E-09 1.E-03
emissions)

(a) Risks were calculated for 21 compounds selected for the fugitive emissions evaluation (see text).

(b) The additional (excess) lifetime cancer risks reflect exposure to all potential carcinogens evaluated. The regulatory target cancer risk level
used by USEPA for combustion sources is 1E-5 (1 in 100,000). A value of 1E-5 is 10 times higher than 1E-6 and 100 times higher than 1E-7.

(c) The listed hazard index values for non-cancer effects reflect exposure to all evaluated compounds, regardless of the type of health effects.
If a hazard index, based on the sum of hazard quotients for all compounds, is above 1, then the hazard index values are recalculated for
groups of compounds having the same type of health effect and/or a more detailed evaluation may be conducted. USEPA uses a target
hazard index value, for compounds grouped according to specific types of health effects, of 0.25 for combustion sources. A common
regulatory target hazard index value used by most states and many other USEPA programs, for compounds grouped according to specific
types of health effects, is 1.
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Table 4.4-5

Acute Inhalation Results - Fugitive Hopper Emissions (a)

Receptor Name

Description

Minimum Hazard
Quotient (b)

Maximum Hazard
Quotient (b)

Residential Receptors (developed area within and around Town of Parker)

R_1 resident

Closest residential location to facility,
residential area in town with highest
hourly modeled impacts for stack
emissions

<1E-9

3E-05

R_2 resident

Residential area in town with highest
annual modeled impacts for stack
emissions

<1E-9

3E-05

R_5 resident

Residential area in town with highest
hourly modeled impacts for fugitive
hopper emissions

<1E-9

3E-05

R_6 resident

Residential area in town with highest
annual modeled impacts for fugitive
hopper emissions

<1E-9

2E-05

Farmer Receptors (residen

tial area with access to irrigation water and within modeling d

omain)

R_3 resident farmer

Residential area with access to
irrigation water with highest annual
modeled impacts (stack and fugitive
hopper emissions)

<1E-9

2E-05

R_4 resident farmer

Residential area with access to
irrigation water with highest hourly
modeled impacts (stack and fugitive
hopper emissions)

<1E-9

3E-05

Maximum Impact Point (un

developed land area)

A_1 max hourly (stack)

Maximum stack emissions impact
location for hourly concentrations.
There is no residential or commercial
land use in the vicinity of the
maximum impact area (SW of facility).

<1E-8

2E-04

A_3 max hourly (fugitives)

Maximum fugitive hopper emissions
impact location for hourly
concentrations.

There is no residential or commercial
land use in the vicinity of the
maximum impact area (immediately N
of facility at property boundary).

<1E-7

0.01

Non-Residential Areas

A_2 closest business (c)

Closest developed location beyond
property boundary (non-residential)
with highest hourly modeled impacts

<1E-9

5E-04

(a) These results are conservatively based on the highest 1-hour average air concentration calculated for each specified receptor
location and compound out of a total of 43,800 hours evaluated by the ISCST3 model (i.e., 5 years of hourly meteorological data from
Parker, from 2001-2005, were used). The concentrations for all other hours were lower than those used to calculate these hazard

quotients.

(b) The minimum and maximum results are the lowest and highest hazard quotients, respectively, calculated among all of the
evaluated compounds. The typical target hazard quotient value used by regulatory agencies is 1.

(c) The County Agricultural Extension Office and CRIT Realty are located at receptor A_2. Maximum 1-hour average air

concentrations at all other non-residential developed land use locations were lower than at receptor A_2.
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Table 4.4-6

2005 - 2006 Effluent Discharge Data From the Facility

Compound: Bromo- Bromo- | Carbon Chloro- Chloro-
Aluminum | Arsenic Barium | Beryllium Boron | Cadmium |Chromium| Lead |Magnesium|Manganese| Mercury | Nickel |[Selenium |Strontium |Vanadium | Acetone |dichloro- form | disulfide dibromo- form
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | 111 (ug/L) | (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) [methane methane
(ug/L) | (ug/L) (ug/L)
(ug/L) (ug/L)

Date Year Sample Type

Metals Sampling
Jan 2005 24-hr composite (a) -- - - <05 -- <1.0 - <1.0 - -- <0.2 -- 9.1 -- -- -- - -- - -- -
Feb 2005 24-hr composite (a) -- - - <05 -- <1.0 - <1.0 -- -- <0.2 -- 36 -- -- - - -- - - -
Mar 2005 24-hr composite (a) -- - - <05 -- <1.0 - 1.0 -- -- <0.2 -- 37 -- -- - - - - - -
Apr 2005 24-hr composite (a) -- - - <05 -- <1.0 - 2.3 -- -- <0.2 -- 19 -- -- - - - - - -
May 2005 24-hr composite (a) -- - - <05 -- <1.0 - <1.0 -- -- <0.2 -- 18 -- -- - - - - - -
Jun 2005 24-hr composite (a) -- - - <05 -- <1.0 - <1.0 - -- <0.2 - 11 - - -- - - - - -
Jul 2005 24-hr composite (a) -- - - <05 -- <1.0 - <1.0 - -- <0.2 - 11 - - -- - - - - -
Aug 2005 24-hr composite (a) -- - - <05 -- <1.0 - 15 -- -- <0.2 -- 8.7 -- -- - - - - - -
Sep 2005 24-hr composite (a) -- - - <05 -- <1.0 - <1.0 -- -- <0.2 -- 11 -- -- - - - - - -
Oct 2005 24-hr composite (a) -- - - <05 -- <1.0 - <1.0 -- -- <0.2 -- 4.3 -- -- - - - - - -
Nov 2005 24-hr composite (a) - - - <0.5 - <1.0 - < 1.0 - - <0.2 - 19 - -- - - - - - -
Dec 2005 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 9.6 - - - - - - - -
Jan 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 7.6 - -- - - - - - -
Feb 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 7.8 - - - - - - - -
Mar 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 12 - - - - - - - -
Apr 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 21 - - - - - - - -
May 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 16 - - - - - - - -
Jun 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 17 - - - - - - - -
Jul 2006 24-hr composite (a) - - - <0.5 - <1.0 - 1.2 - - <0.2 - 11 - - - - - - - -
Aug 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 10 - - - - - - - -
Sep 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 17 - - - - - - - -
Oct 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 14 - - - - - - - -
Nov 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - 2.2 - - - - - - - -
Dec 2006 24-hr composite (a) - - - <0.5 - <1.0 - <1.0 - - <0.2 - <2.0 - - - - - - - -

Performance Demonstration Test (detected compounds)
Mar 2006 | 4 hour composite (b) 114 13.7 247 <1.8 -- <0.82 -- (c) -- (c) - 115 < 0.06 <3.8 11 -- 16.6 3.7 <1.0 2 <1.0 1.4 0.14
Mar 2006 | 6 hour composite (b) <100 12.6 226 <1.8 -- <0.82 -- (c) -- (c) - 61.2 < 0.06 <3.8 10 -- 21 4.8 0.89 2.1 <1.0 1.3 0.15
Mar 2006 | 4 hour composite (b) 148 11.9 238 <1.8 - 2.4 --(©) - () - 85.9 < 0.06 4.8 9 - 21.1 4.07 1 2.03 0.16 1.4 0.14

Compliance Report for Categorical Pretreatment Standards (detected compounds)
Jun 2005 24-hour composite -- 13 - -- -- <5 5 <5 -- -- <0.2 <10 -- -- <10 - - -- - -- -
Dec 2005 24-hour composite -- 11 - - - <5 5.9 <5 - -- <0.2 <10 -- -- <10 -- - - - -- -
Jun 2006 24-hour composite -- 12 - -- -- <5 <5 <5 -- -- <0.2 <10 -- - 31 -- - -- - - -
Dec 2006 24-hour composite -- <10 - - - <5 <5 <5 -- -- <0.2 <10 -- -- <10 -- - -- - -- -

Priority Pollutant Testing Report
Jul [ 2005 [ 24-hour composite | 82 | 52 | 15 -- [ 640 - -- - [ 29000 - - - - 1700 - [ - T = 1T - 1T == T - T -

Selection of Compoundss for Evaluation

Compound Selected for Evaluation v ‘ v ‘ v NE ‘ v v v v ‘ v y NE v y v v ‘ v ‘ J ‘ y ‘ v ‘ v ‘ J

Summary Data

Average (d) 99 11 197 NE NC NC NC NC NC 87 NE NC 13 NC 13 4.2 0.80 2.0 NC 1.4 0.14

Minimum detected level 82 5.2 75 NE 640 2.4 5 1 29000 61.2 NE 4.8 2.2 1700 16.6 3.7 0.89 2.0 0.16 1.3 0.14

Maximum 148 13.7 247 NE 640 2.4 5.9 2.3 29000 115 NE 4.8 37 1700 31 4.8 1 2.1 0.16 1.4 0.15

Source: Data obtained from M. McCue, Director of Plant Operations, May 2007.

-- = not available or not applicable

NC = not calculated due to the large percentage of samples that were non-detects

NE = not evaluated - compound was not detected
(a) One 24-hr composite sample collected per month

(b) Composite collected every 30 minutes during each test run (approximately 4 hours for runs 1 and 3, and approximately 6 hours for run 2)
(c) Lead and chromium were spiked in the Performance Demonstration Test
(d) Arithmetic average calculated using one-half the reported detection limit
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Table 4.4-7

Analysis of Facility Incremental Contribution on CRSSJV POTW Concentrations

Concentrations in Facility Effluent (ug/L)

Concentrations in Facility Effluent and Entering POTW (ug/L)

Effluent Concentration (total ug/L)

Suspended solids:water

partition coefficient for

Average Concentration -
used to evaluate long-term

Maximum Concentration -
used to evaluate acute (daily)

facility effluent (Kdg,) (chronic) impacts impacts
Minimum . Source Dissolved | Particulate Dissolved Particulate

Compound Average detected level Maximum (L/kg) @ Total (b) © Total (b) ©

Aluminum 99 82 148 9.9 2a 9.9E+01 9.8E+01 6.8E-03 1.5E+02 1.5E+02 1.0E-02
Arsenic 11 5.2 13.7 31 2b 1.1E+01 | 1.1E+01 2.3E-03 1.4E+01 1.4E+01 3.0E-03
Barium 197 75 247 52 2b 2.0E+02 | 2.0E+02 7.1E-02 2.5E+02 2.5E+02 9.0E-02
Boron NC 640 640 3 2a NC NC NC 6.4E+02 6.4E+02 1.3E-02
Cadmium NC 2.4 2.4 4300 2b NC NC NC 2.4E+00 2.3E+00 7.0E-02
Chromium 111 NC 5 5.9 4.30E+06 2b NC NC NC 5.9E+00 1.9E-01 5.7E+00
Lead NC 1 2.3 900 1 NC NC NC 2.3E+00 2.3E+00 1.4E-02
Magnesium NC 29000 29000 4.5 2c NC NC NC 2.9E+04 2.9E+04 9.1E-01
Manganese 87 61.2 115 65 2a 8.7E+01 | 8.7E+01 4.0E-02 1.2E+02 1.1E+02 5.2E-02
Nickel NC 4.8 4.8 1900 2b NC NC NC 4.8E+00 4.7E+00 6.3E-02
Selenium 13 2.2 37 2.2 2b 1.3E+01 1.3E+01 2.1E-04 3.7E+01 3.7E+01 5.7E-04
Strontium NC 1700 1700 35 2a NC NC NC 1.7E+03 1.7E+03 4.2E-01
Vanadium 13 16.6 31 1000 2a 1.3E+01 | 1.3E+01 8.9E-02 3.1E+01 3.1E+01 2.2E-01
Acetone 4.2 3.7 4.8 0.04 1 4.2E+00 | 4.2E+00 1.2E-06 4.8E+00 4.8E+00 1.3E-06
Bromodichloromethane 0.80 0.89 1 0.11 2a 8.0E-01 8.0E-01 6.1E-07 1.0E+00 1.0E+00 7.7E-07
Bromoform 2.0 2 2.1 9.45 1 2.0E+00 | 2.0E+00 1.4E-04 2.1E+00 2.1E+00 1.4E-04
Carbon disulfide NC 0.16 0.16 4.96 1 NC NC NC 1.6E-01 1.6E-01 5.6E-06
Chlorodibromomethane 1.4 1.3 1.4 5.24 1 1.4E+00 1.4E+00 5.0E-05 1.4E+00 1.4E+00 5.1E-05
Chloroform 0.14 0.14 0.15 3.94 1 1.4E-01 1.4E-01 4.0E-06 1.5E-01 1.5E-01 4.1E-06

CRSSJV POTW = Colorado River Sewage System Joint Venture Publicly Owned Treatment Works.

(a) Kdsw values were obtained from the following hierarchy of sources: (1) USEPA's HHRAP (2005) or (2) sources recommended in HHRAP (2005) consisting of (2a) USEPA's
2004 Superfund Chemical Data Matrix, (2b) USEPA's 1996 Soil Screening Guidance, and (2c) Baes et al. 1984. For pH-dependent Kd values, values provided in source (2b) were
used basedon average pH levels in facility effluent (8.1) and in POTW outfall (7.0).

(b) Partitioning based on USEPA (1985): dissolved ug/L = total ug/L / [ 1 + (Kd L/kg * TSS mg/L * 1E-6) ]

TSS in facility effluent (mg/L) =
TSS in POTW outfall (mg/L) =

7
3

(c ) Particulate concentration = total concentration - dissolved concentration
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Tables 4.4-8 and 4.4-9

Table 4.4-8 Table 4.4-9
Incremental' Facility Concentrations at POTW (ug_/L) . Incremental Concentrations Exiting in POTW Outfall (ug/L)
(Concentrations reflect treatment to remove particulates and organics and . . . .
- (Repartitioned Concentrations Between Total, Dissolved and Particulate)
effect of water flow into the POTW from other sources)
Average Maximum Suspended
Average Concentration - Maximum Concentration - Concentration - Concentration - solids:water Average Concentration - Maximum Concentration -
used to evaluate long-term | used to evaluate acute (daily) used to evaluate used to evaluate | partition coefficient | used to evaluate long-term used to evaluate acute
(chronic) impacts impacts long-term (chronic) acute (daily) for POTW outfall (chronic) impacts (daily) impacts
impacts impacts (Kdsw)

Compound Dissolved (d) |Particulate (d)| Dissolved (d) |Particulate (d) Total (e) Total (e) (L/kg) SO(L;;CE Dissolved (b) Partz((::l;late Dissolved (b) Partz((::l;late
Aluminum 1.8E+01 2.5E-05 2.7E+01 3.7E-05 1.8E+01 2.7E+01 9.9 2a 1.8E+01 5.3E-04 2.7E+01 8.0E-04
Arsenic 1.9E+00 8.4E-06 2.5E+00 1.1E-05 1.9E+00 2.5E+00 29 2b 1.9E+00 1.7E-04 2.5E+00 2.2E-04
Barium 3.6E+01 2.6E-04 4.5E+01 3.3E-04 3.6E+01 4.5E+01 42 2b 3.6E+01 4.5E-03 4.5E+01 5.7E-03
Boron NC NC 1.2E+02 4.9E-05 NC 1.2E+02 3 2a NC NC 1.2E+02 1.1E-03
Cadmium NC NC 4.3E-01 2.6E-04 NC 4.3E-01 110 2b NC NC 4.3E-01 1.4E-04
Chromium 111 NC NC 3.5E-02 2.1E-02 NC 5.6E-02 2.50E+06 2b NC NC 6.5E-03 4.9E-02
Lead NC NC 4.2E-01 5.3E-05 NC 4.2E-01 900 1 NC NC 4.2E-01 1.1E-03
Magnesium NC NC 5.3E+03 3.3E-03 NC 5.3E+03 4.5 2c NC NC 5.3E+03 7.2E-02
Manganese 1.6E+01 1.4E-04 2.1E+01 1.9E-04 1.6E+01 2.1E+01 65 2a 1.6E+01 3.1E-03 2.1E+01 4.1E-03
Nickel NC NC 8.7E-01 2.3E-04 NC 8.7E-01 88 2b NC NC 8.7E-01 2.3E-04
Selenium 2.4E+00 7.5E-07 6.8E+00 2.1E-06 2.4E+00 6.8E+00 4.3 2b 2.4E+00 3.1E-05 6.8E+00 8.7E-05
Strontium NC NC 3.1E+02 1.5E-03 NC 3.1E+02 35 2a NC NC 3.1E+02 3.3E-02
Vanadium 2.3E+00 3.2E-04 5.6E+00 7.9E-04 2.3E+00 5.6E+00 1000 2a 2.3E+00 6.9E-03 5.6E+00 1.7E-02
Acetone 1.5E-02 4.3E-09 1.8E-02 4.9E-09 1.5E-02 1.8E-02 0.04 1 1.5E-02 1.8E-09 1.8E-02 2.1E-09
Bromodichloromethane 2.9E-03 2.2E-09 3.7E-03 2.8E-09 2.9E-03 3.7E-03 0.11 2a 2.9E-03 9.6E-10 3.7E-03 1.2E-09
Bromoform 7.5E-03 4.9E-07 7.7E-03 5.1E-07 7.5E-03 7.7E-03 9.45 1 7.5E-03 2.1E-07 7.7E-03 2.2E-07
Carbon disulfide NC NC 5.8E-04 2.0E-08 NC 5.8E-04 4.96 1 NC NC 5.8E-04 8.7E-09
Chlorodibromomethane 5.0E-03 1.8E-07 5.1E-03 1.9E-07 5.0E-03 5.1E-03 5.24 1 5.0E-03 7.9E-08 5.1E-03 8.0E-08
Chloroform 5.2E-04 1.4E-08 5.5E-04 1.5E-08 5.2E-04 5.5E-04 3.94 1 5.2E-04 6.2E-09 5.5E-04 6.5E-09

(a) Kdsw values were obtained from the following hierarchy of sources: (1) USEPA's HHRAP (2005) or (2) sources recommended in HHRAP (2005) consisting of (2a) USEPA's 2004 Superfund Chemical Data Matrix,
(2b) USEPA's 1996 Soil Screening Guidance, and (2c) Baes et al. 1984. For pH-dependent Kd values, values provided in source (2b) were used basedon average pH levels in facility effluent (8.1) and in POTW outfall

(7.0).

(b) Partitioning based on USEPA (1985): dissolved ug/L = total ug/L / [ 1 + (Kd L/kg * TSS mg/L * 1E-6) ]
7 Basis: Average from 2005 and 2006 sampling results at facility
3 Basis: Average from POTW discharge monitoring reports for 2005

TSS in facility effluent (mg/L) =
TSS in POTW outfall (mg/L) =
(c ) Particulate concentration = total concentration - dissolved concentration

(d) Concentrations at POTW reflect treatment (particulate and organics removal) and effect of water flow into the POTW from other sources.
Concentration at POTW (ug/L) = influent concentration (ug/L) * (1-fractional removal efficiency) * facility effluent flow rate (gpd) / POTW outfall flow rate (gpd)

Removal efficiencies for constituents as follows:
Dissolved metal constituents:
Particulate metal constituents:
Dissolved and particulate organic constituents:
Water flow rates as follows:
RF-2 facility effluent (gpd) =
POTW outfall (gpd) =

0 %

98 %

98 %
129465 gpd
708541 gpd

(e) Total concentration in outfall due to facility increment = particulate + dissolved concentrations

Basis: POTW does not remove dissolved constituents
Basis: Average suspended solids removal % in POTW discharge monitoring reports for 2005
Basis: Average BOD % removal in POTW discharge monitoring reports for 2005

Basis: Average effluent flow rate to POTW for 2006 year
Basis: Average POTW outfall flow rate for 2006 year
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Table 4.4-10

Ambient Water Quality Criteria and Standards
(Concentrations in ug/L)

Joint Venture NPDES Discharge Limit (1,2)

Arizona Water Quality Standards (WQS) for Colorado River Designated Uses (1,3)

(Total concentration unless otherwise noted)

Compound
Average . Maximum .
Basis ; Basis
(monthly) (daily) DWS FC FBC Agl AgL A&Ww -C A&WwW-A
Inorganic Compounds
Aluminum 87 (4) 750 (4)
Arsenic -- - -- -- 50 1,450 50 2,000 200 190 d 360 d
Barium -~ - -~ - 2,000 -~ 98,000 - - - -
Boron 630 -- 126,000 1,000 - -- -
Cadmium 3 A&Ww -C |d 70 FBC 5 84 700 50 50 5.3 d,h 15 d,h
Chromium (111) -- -- - - 10,500 1,010,000 2,100,000 -- -- 191 d,h 1,470 d,h
Lead 15 A&Ww -C |d 386 A&Ww-A |d 15 -- 15 10,000 100 8.7 d,h 222 d,h
Magnesium
Manganese - -- - - 980 - 196,000 10,000 -- - --
Nickel -- -- -- -- 140 4,600 28,000 -- -- 138 d,h 1,246 d,h
Selenium 2 A&Ww -C 20 A&WwW-A 50 9,000 7,000 20 50 2 20
Strontium
Vanadium
Organic Compounds
Acetone
Bromodichloromethane TTHM 46 TTHM -- - - -
Bromoform TTHM 360 180 -- - - -
Carbon disulfide
Chlorodibromomethane TTHM 34 TTHM -- - - -
Chloroform TTHM 470 230 - -- - -

Notes

-- = value not available

NPDES = National Pollution Discharge Elimination System (USEPA program)
TTHM = compound is a trihalomethane. The drinking water standard for total trihalomethanes is 100 ug/L.
(1) Water Use Codes

FBC =
DWS =

A&WwW-C =

A&WW-A =
Water quality criteria descriptors
h = hardness-dependent criterion. Calculated using hardness data reported by the U.S. Geological Survey (USGS) for October 2005 - September 2006

Fish Consumption
Full-body contact

Domestic Water Supply (domestic drinking water in the area is obtained from groundwater wells)

Agricultural Irrigation
Agricultural Livestock
Aquatic & wildlife, warmwater - chronic
Aquatic and wildlife, warmwater - acute

in Colorado River below Parker Dam (318 mg CaCOa/L)

d = dissolved concentration
(2) The basis of the NPDES limits are Arizona Water Quality Standards (WQS). The specific limits are the lowest criteria for all applicable water uses in the Colorado River near the POTW

that were in effect prior to March 2002 (when the standards were updated).
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(3) Arizona WQS, updated March 29, 2002 and April 8, 2003 (www.azsos.gov/public_services/Title_18/18-11.htm).
(4) USEPA National Recommended Water Quality Criteria (www.epa.gov/waterscience/criteria/wqcriteria/html).




Table 4.4-11

POTW Outfall Evaluation: Comparison to Most Stringent Applicable Criteria or Standard (ug/L)

Potential for Acute Effects

Potential for Chronic Effects

Ratio of Ratio of
Acute . o Modeled Chronic . o Modeled
Compound Criterion Basis of Criterion Result to | Criterion Basis of Criterion Result to
Criterion Criterion
Aluminum 750 total recoverable - aquatic life 0.04 87 total recoverable - aquatic life 0.2
Arsenic 360 total - aquatic life 0.007 50 dissolved - full body contact 0.04
Barium -- NC 98000 |total - full body contact 0.0004
Boron -- NC 1000 total - agricultural irrigation NC
Cadmium 15 dissolved - aquatic life 0.03 5.3 dissolved - aquatic life NC
Chromium 111 1470 dissolved - aquatic life 0.000004 191 dissolved - aquatic life NC
Lead 222 dissolved - aquatic life 0.002 8.7 dissolved - aquatic life NC
Magnesium -- NC -- NC
Manganese -- NC 10000 [total - agricultural irrigation 0.002
Nickel 1246 dissolved - aquatic life 0.0007 138 dissolved - aquatic life NC
Selenium 20 total - aquatic life 0.3 2 total - aquatic life 1.2
Strontium -- NC -- NC
Vanadium -- NC -- NC
Acetone - NC - NC
Bromodichloromethane -- NC 46 fish consumption 0.00006
Bromoform -- NC 180 full body contact 0.00004
Carbon disulfide -- NC -- NC
Chlorodibromomethane -- NC 34 fish consumption 0.0001
Chloroform -- NC 230 full body contact 0.000002

-- = not available.

NC = not calculated either because a criterion or standard was not available or because of the large percentage of non-detected concentrations in the Seimens

facility effluent.
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Table 4.4-12

Fish Ingestion Pathway Risk Assessment

Concentrations in Main Drain and in Fish at Potential Fishing Location

Average Dissolved |Average Dissolved| Fish Biotransfer L
Concentration at | Concentration in Factor Fish Tissue Fish Ingestion Intake Excess Lifetime  |Noncancer Hazard
Compound POTW Outfall due | Main Drain at (L/kg FW) Conceﬂ“at"’" (mg/kg body weight-day) (d) Oral Toxicity Criterion (e) Cancer Risk (f) Quotient (g)
to Facility Effluent | USGS Station (mg/! (s FW) R(D
(ug/L) (a) (ug/L) (b) CSE (mg/kg-
Value | Source Adult Child (mg/kg-day)™ day) Source Adult Child Adult Child
Aluminum 18 3.1E-01 500 ) 1.6E-01 2.0E-04 1.4E-04 NA 1 (4) NC NC 2E-04 1E-04
Arsenic 1.9 3.3E-02 114 1) 3.8E-03 4.7E-07 3.3E-07 15 3.00E-04 (©)) 3E-07 4E-08 2E-03 1E-03
Barium 36 6.3E-01 633 [¢H) 4.0E-01 5.0E-04 3.5E-04 NA 0.07 3) NC NC 7E-03 5E-03
Boron NC NC - - - NC NC NA 2.00E-01 (5) NC NC NC NC
Cadmium NC NC 907 [¢H) - NC NC 0.38 4.00E-04 [©)) NC NC NC NC
Chromium I11 NC NC 19 [¢H) - NC NC NA 15 [©)) NC NC NC NC
Lead NC NC 0.09 [¢H) - NC NC 8.50E-03 4.30E-04 3) NC NC NC NC
Magnesium NC NC -- - - NC NC NA NA NC NC NC NC
Manganese 16 2.8E-01 400 ) 1.1E-01 1.4E-04 9.8E-05 NA 0.14 (5) NC NC 1E-03 7E-04
Nickel NC NC 78 [¢H) - NC NC NA 2.00E-02 [©)) NC NC NC NC
Selenium 2.4 4.2E-02 409 (&) 1.7E-02 2.1E-05 1.5E-05 NA 5.00E-03 [©)) NC NC 4E-03 3E-03
Strontium NC NC 60 ) - NC NC NA 6.00E-01 (5) NC NC NC NC
Vanadium 2.3 4.0E-02 - - - NC NC NA 3.00E-03 (6) NC NC NC NC
Acetone 0.015 2.6E-04 129 [¢H) 3.4E-05 4.2E-08 3.0E-08 NA 0.9 [©)) NC NC 4E-08 3E-08
Bromodichloro-
methane 2:90E-03 5.08-05 8.26 1) 4.2E-07 5.2E-10 3.7E-10 6.20E-02 2.00E-02 (©) 1E-11 2E-12 2E-08 2E-08
Bromoform 7.50E-03 1.3E-04 13.3 [¢)) 1.7E-06 2.2E-09 1.5E-09 7.90E-03 2.00E-02 (©)) 7E-12 1E-12 1E-07 7E-08
Carbon NC NC
disulfide 9.86 1) -- NC NC NA 1.00E-01 3) NC NC NC NC
Chlorodibromo-
methane 5.008-03 87805 10.4 1) 9.0E-07 1.1E-09 8.0E-10 8.40E-02 2.00E-02 (©)) 4E-11 5E-12 5E-08 4E-08
Chloroform 5.20E-04 9.0E-06 6.92 (1) 6.3E-08 7.8E-11 5.5E-11 NA 1.00E-02 3) NC NC 8E-09 5E-09
Total 3E-07 4E-08 1E-02 1E-02

NA = not available.

NC = not calculated. An average concentration was not calculated for a compound if there was a large percentage of non-detected concentrations reported in the facility effluent.
-- = not identified (because an average concentration in the Main Drain was not calculated or because the biotransfer factor is not available or not applicable).

FW = fresh weight.

(a) Average dissolved concentration (from prior table).
(b) Concentrations were calculated at the only location on the Main Drain at which water flow rate data are measured (U.S. Geological Survey Station station #09428508). This USGS station is about 10
miles downstream of the outfall and about 5 miles upstream of the Colorado River.
Concentration downstream in Main Drain (ug/L) = incremental concentration at outfall (ug/L) * flow rate at outfall (gpd) / flow rate at USGS station (gpd)
Water flow rates as follows:
POTW outfall flow rate (gpd) = 708541 gpd  Basis: Average POTW outfall flow rate for 2006 year.

Flow rate at USGS Main Drain station (gpd) = 4.07E+07 gpd  Basis: Annual average flow rate from 2003-2007 measurements (63 ft3/sec) at USGS Station #09428508
(c) Fish tissue concentration (mg/kg) = BCF (L/kg) * dissolved H20 concentration (ug/L) * (1 mg/1,000 ug)
(d) Fish intake (mg/kg BW-day) = fish concentration (mg/kg FW) * fish ingestion rate (kg/kg body weight-day) * fraction ingested from evaluated location, where ingestion rates were 0.00125 and 0.00088 kg/kg body
weight-day for an adult and child, respectively, and the fraction ingested was asusmed to be 1.0 (i.e., 100%), based on USEPA's 2005 HHRAP default assumptions.

The intake for arsenic was also adjusted to reflect the fraction of arsenic present in the inorganic form in fish, since most arsenic in fish is present in the nontoxic organic form (ATSDR 2005). Field measurements of
arsenic in freshwater fish show the fraction inorganic as 0.01-0.125 (ATSDR 2003, USEPA 2003c). The State of Arizona uses a value of 0.1 fraction inorganic in calculating the State ambient water quality criterion for
arsenic for fish consumption (S. Pawlowski, personal communication, May 29, 2007). In this analysis, the Arizona value of 0.1 was thus used to adjust the fish ingestion arsenic intakes.

(e) Hierarchy for chronic toxicity data as follows: USEPA's 2005 HHRAP, USEPA's IRIS, USEPA's Provisional Peer-Reviewed Toxicity Values (PPRTVs), ATSDR's chronic minimum risk level.

(f) Cancer risk = intake (mg/kg body weight-day) * exposure duration (yrs) * exposure frequency (days/yr) * CSF (mg/kg-day)" / (averaging time (yrs) * 365 days/yr), with the parameters defined based
on USEPA 2005 HHRAP as follows: exposure duration (30 yrs adult, 6 yrs child), exposure frequency (350 days/yr), averaging time (70 yrs).

(g) Noncancer hazard quotient = intake (mg/kg body weight-day) * exposure duration (yrs) * exposure frequency (days/yr) / (reference dose (mg/kg-day) * exposure duration (yrs) * 365 days/yr), with the
parameters defined based on USEPA 2005 HHRAP as follows: exposure duration (30 yrs adult, 6 yrs child), and exposure frequency (350 days/yr).

Sources:

(1) USEPA 2005 Human Health Risk Assessment Protocol (HHRAP), Appendix A, Biotransfer Factors

(2) Geometric mean of field-derived BAF values reported in USEPA's 2004 Draft Aquatic Life Water Quality Criteria for Selenium (EPA 822-D-04-001)
(3) USEPA 2005 Human Health Risk Assessment Protocol (HHRAP), Appendix A, health benchmarks

(4) USEPA's Provisional Peer-Reviewed Toxicity Values (PPRTVs), provided by D. Crawford, USEPA, March 2007

(5) USEPA's Integrated Risk Information System (IRIS). 2007.

(6) Chronic minimum risk level (MRL) developed by Agency for Toxic Substances and Disease Registry (ATSDR). 2007

(7) Oak Ridge National Laboratory, Risk Assessment Information System (RAIS). Rais.ornl.gov/homepage/rap_tool.shtml. 2007
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Table 4.4-13

Modeled Ambient Air Concentrations On Site Associated with Fugitive Emissions During Spent Carbon Unloading

and Comparison to Occupational Exposure Limits

8-Hour Average Air Concentration
(mg/m3) (a)

Occupational Exposure Limits
(mg/m3) (b)

Comparison of Maximum Modeled 8-Hour Average Concentrations to
Occupational Exposure Limits

Aqua Spent Carbon
(used to treat liquids)

Vapor Spent Carbon
(used to treat vapors)

Aqua Spent Carbon|Vapor Spent Carbon| NIOSH Reference Per?nsigs{_i\ble Ratio - Air Ratio - Air Ratio - Air Ratio - Air
Compound CAS # (used to treat (used to treat Exposure Limit (8- Exposure Limit Concentration/ Concentration/ Concentration/ Concentration/
liquids) vapors) hr TWA REL) (B_Er TWA PEL) NIOSH REL OSHA PEL NIOSH REL OSHA PEL

1,2-Dibromoethane 106-93-4 1.26E-05 6.37E-05 0.35 150 4E-05 8E-08 2E-04 4E-07
1,3-Butadiene 106-99-0 8.41E-02 4.22E-01 4.4 (c) 2.2 2E-02 4E-02 1E-01 2E-01
1,4-Dichlorobenzene 106-46-7 2.65E-04 1.33E-03 60 (c) 450 4E-06 6E-07 2E-05 3E-06
Acrylonitrile 107-13-1 6.12E-03 3.42E-02 2.2 4.3 3E-03 1E-03 2E-02 8E-03
Arsenic 7440-38-2 NA 6.88E-09 0.002 0.01 - - 3E-06 7E-07
Benzene 71-43-2 1.93E-03 9.73E-03 0.32 3.2 6E-03 6E-04 3E-02 3E-03
Beryllium 7440-41-7 NA 5.74E-10 0.0005 0.002 -- -- 1E-06 3E-07
Cadmium 7440-43-9 NA 3.19E-09 - 0.005 - - - 6E-07
Chloroform 67-66-3 9.44E-05 4.76E-04 49 (c,e) - 2E-06 - 1E-05 --
Cobalt 7440-48-4 NA 1.11E-08 0.05 0.1 -- -- 2E-07 1E-07
Copper 7440-50-8 NA 1.15E-07 1 1 -- -- 1E-07 1E-07
Cyclohexane 110-82-7 3.61E-02 1.81E-01 1050 1050 3E-05 3E-05 2E-04 2E-04
Ethylbenzene 100-41-4 5.65E-04 2.85E-03 435 435 1E-06 1E-06 7E-06 7E-06
Naphthalene 91-20-3 2.77E-06 1.40E-05 50 50 6E-08 6E-08 3E-07 3E-07
n-Hexane 110-54-3 2.79E-02 1.39E-01 180 1800 2E-04 2E-05 8E-04 8E-05
Nickel 7440-02-0 NA 3.75E-08 0.015 1 -- -- 3E-06 4E-08
Styrene 100-42-5 6.27E-04 3.16E-03 215 430 3E-06 1E-06 1E-05 7E-06
Tetrachloroethylene 127-18-4 1.13E-03 5.70E-03 170 (c) 680 7E-06 2E-06 3E-05 8E-06
Toluene 108-88-3 9.05E-04 4.56E-03 375 750 2E-06 1E-06 1E-05 6E-06
Trichloroethylene 79-01-6 6.65E-04 3.35E-03 134 (d) 540 5E-06 1E-06 2E-05 6E-06
Vinyl Chloride 75-01-4 1.07E-03 5.38E-03 2.6 (c) 2.6 4E-04 4E-04 2E-03 2E-03

NA = not applicable.

-- = not available or not calculated.
TWA = time-weighted average.

(a) Air concentration (mg/m3) = emission rate (g/sec) * maximum 8-hour average unit air concentration (16,426 ug/m3 per 1 g/sec) * mg/1,000 ug. The maximum 8-hour average unit air

concentration among the modeled on-site receptor locations for the fugitive emissions source occurred about 10 m north of the hopper for all five years of modeled meteorological data (2001-
2005 datasets). The results at this receptor ranged from 8,586 ug/m® per 1 g/sec (2001 meteorological data) to 16,426 ug/m® per 1 g/sec (2003 meteorological data).
(b) Sources: OSHA PELS - www.osha.gov/pls/oshaweb. NIOSH RELs - www.cdc.gov/niosh/npg. ACGIH TLVs - www.osha.gov/dts/chemicalsampling/toc/toc_chemsamp.html.
(c) The ACGIH TWA-threshold limit value (TLV) was used, if available, if a NIOSH REL was not available.
(d) 10-hour TWA concentration.
(e) The NIOSH REL is 9.78 mg/m?®, for a 60-minute short-term exposure period.
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Table 4.5-1

Uncertainties in the Facility Risk Assessment

Uncertainty

Effect of Uncertainty on
Potential Risk

Selection of Chemicals

Over 170 compounds were evaluated quantitatively in the
risk assessment, including over 80 compounds that were not
detected in stack emissions

Over- or under-estimation

Toxicity Characterization

Conservatively derived cancer slope factors and reference
doses were used to assess risks

Over-estimation

Excess lifetime cancer risks for PCDDs/PCDFs other than
2,3,7,8-TCDD were evaluated using toxicity equivalency
factors

Over- or under-estimation

Acute inhalation toxicity criteria were derived from a variety of
sources, and incorporated safety factors to account for even
sensitive members of the population

Over- or under-estimation

Chronic and acute toxicity criteria were not available for all
selected compounds

Under-estimation

Quantification of Stack Emission Rates

Emission rates for several compounds were set at proposed
permit levels that are higher than actually occur at the facility

Over-estimation

Calculation of Environmental Concentrations

The ISCST3 model was used to calculate ambient air
concentrations and deposition rates

Over- or under-estimation

USEPA fate and transport mathematical equations were used
to calculate environmental concentrations

Over-estimation

Numerous USEPA default input parameters were used to
calculate concentrations

Over-estimation

Mercury speciation in soil, sediment and water was based on
USEPA default speciation fractions

Over- or under-estimation

Chemical concentrations in produce and in animal products
were based on biotransfer coefficients, often derived using
regression equations

Over- or under-estimation

Input parameters used to calculate chemical concentrations
in water bodies were estimated from site-specific information
as well as default assumptions

Over- or under-estimation

A number of scenarios calculated concentrations in produce
and animal meat products at a single point rather than across
the acreages necessary to support these practices

Over-estimation

Calculation of Human Exposures

USEPA default assumptions for exposure duration, exposure
frequency, and ingestion and inhalation rates were used to
calculate exposures

Over-estimation

The fish ingestion exposure scenarios assume 100% of all
fish ingested come from fish caught only from specific water
bodies

Over-estimation

Risk Characterization

Potential exposure to PCDDs/PCDFs were evaluated for
infants and adults by comparison with estimates of current
background exposure levels

Over- or under-estimation

Acute inhalation risks were evaluated for specific chemicals
although the short-term effects of some chemicals may be
additive, synergistic or antagonistic

Over- or under-estimation
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Table 4.5-2

Analysis of Dioxin-Like Polychlorinated Biphenyls (PCBS)

PDT Results: Emission Rate Ratio: Dioxin-like Liflfe)t(itr:qaepoAl\?;?:ge Dioxin-like I?_T:;E?qoelaiiirggg
Constituent CAS NO. Detected in Stack Based on PDT | Emission Rate / Total ; .
Samples (Y/ND) (g/sec) PCB Emission Rate (a) Daily Dose (mg/kg- | PCB TEFs (c) Daily Dose
day) (b) (mg/kg-day) (d)

3,4,3',4'-Tetrachlorobiphenyl (IUPAC 77) 32598-13-3 Y (EMPC) 1.48E-10 6.32E-03 9.49E-13 0.0001 9.49E-17
3,4,4' 5-tetrachlorobiphenyl (IUPAC 81) 70362-50-4 Y (*, EMPC) 2.62E-11 1.12E-03 1.68E-13 0.0001 1.68E-17
2,3,4,3',4’-Pentachlorobiphenyl (IUPAC 105) 32598-14-4 Y (B, EMPC) 6.29E-11 2.69E-03 4.03E-13 0.0001 4.03E-17
2,3,4,5,4'-Pentachlorobiphenyl (IUPAC 114) 74472-37-0 Y (*, EMPC) 8.41E-12 3.59E-04 5.39E-14 0.0005 2.70E-17
2,4,5,3',4’-Pentachlorobiphenyl (IUPAC 118) 31508-00-6 Y (B, EMPC) 1.36E-10 5.81E-03 8.72E-13 0.0001 8.72E-17
3,4,5,2",4’-Pentachlorobiphenyl (IUPAC 123) 65510-44-3 Y (B, *, EMPC) 1.28E-11 5.47E-04 8.21E-14 0.0001 8.21E-18
3,4,5,3',4’-Pentachlorobiphenyl (IUPAC 126) 57465-28-8 Y (EMPC) 4.3E-11 1.84E-03 2.76E-13 0.1 2.76E-14
2,3,4,5,3',4’-Hexachlorobiphenyl (IUPAC 156) 38380-98-4 Y (C, EMPC) 3.84E-11 1.64E-03 2.46E-13 0.0005 1.23E-16
2,3,4,3',4',5-Hexachlorobiphenyl (IUPAC 157) 68782-90-7 Y (C, EMPC) 3.84E-11 1.64E-03 2.46E-13 0.0005 1.23E-16
2,4,5,3,4' 5-Hexachlorobiphenyl (IUPAC 167) 52663-72-6 Y (EMPC) 1.76E-11 7.52E-04 1.13E-13 0.00001 1.13E-18
3,4,5,3',4’,5'-Hexachlorobiphenyl (IUPAC 169) 32774-16-6 ND 1E-11 4.27E-04 6.41E-14 0.01 6.41E-16
2,3,4,5,3',4",5'-Heptachlorobiphenyl (IUPAC 189) [ 39635-31-9 ND 6.7E-12 2.86E-04 4,29E-14 0.0001 4,29E-18
Total dioxin-like PCBs 2.87E-14
Total PCBs (as Aroclor 1254) | 11097-69-1 | Y 2.34E-08 1.50E-10

Total dioxin-like PCBs excess lifetime cancer risk 4.3E-09

Notes:

* = the compound was detected very infrequently, in only one or two of the sampled fractions, from the three replicate runs
B = one or more sample fraction results from one or more of the three replicate runs were affected by method blank contamination

C = co-eluting PCB isomer

EMPC = one or more of the front or back half sample results from one or more of the three replicate runs were an estimated maximum possible concentration
ND = not detected in any sample fraction from any of the three replicate runs

Y = yes; detected in one or more sample fractions from at least one of the three replicate runs

(a) Ratio = dioxin-like PCB emission rate / total PCB emission rate used in the risk assessment.
(b) Extrapolated dose = lifetime average daily dose calculated for total PCBs for the Main Drain fish ingestion pathway (1.5E-10 mg/kg-day) * ratio of dioxin-like to total PCB emission rate.
(c) Toxic equivalency factors (TEFs) for dioxin-like PCBs are based on WHO values as summarized in USEPA's HHRAP.
(d) Toxic equivalents (TEQ) dose = dioxin-like extrapolated lifetime average daily dose * TEF.
(e) Cancer risk = TEQ dose * TCDD cancer slope factor (1.5E+5 (mg/kg-day)"-1).

Page 1 of 1




Table 4.5-3

Compounds Selected for the Risk Assessment Without Human Health Toxicity Data

Pg;eifzglit:' ﬁzmzzzig Compound Did_ Compound Did
Compound CAS Number Not Have Chronic | Not Have Acute
Stack Samples | USEPA (2005) Toxicity Data Toxicity Data
(Y or ND) HHRAP

1,1-Dichloropropene 563-58-6 ND X
1,2,3-Trichlorobenzene 87-61-6 ND N X
1,2,4-Trimethylbenzene 95-63-6 ND X

1,2-Dichloroethene (cis) 156-59-2 Y (%) N X
1,3,5-Trimethylbenzene 108-67-8 ND N X
2,2-Dichloropropane 594-20-7 ND X

2,5-Dimethylfuran 625-86-5 Y (TIC) X X
2,5-Dimethylheptane 2216-30-0 Y (TIC) X

2,5-Dione, 3-hexene 17559-81-8 Y (TIC) X X
2-Hexanone 591-78-6 ND X

2-Methyl octane 3221-61-2 Y (TIC) X X
2-Nitroaniline 88-74-4 ND N X

2-Nitrophenol 88-75-5 ND N X

3-Ethyl benzaldehyde 34246-54-3 Y (TIC) X

3-Hexen-2-one 763-93-9 Y (TIC) X X
3-Nitroaniline 99-09-2 ND N X

Ethylidene acetone (3-penten-2-one) 625-33-2 Y (TIC) X X
3-Penten-2-one, 4-methyl 141-79-7 Y (TIC) X
4-Bromophenyl-phenyl ether 101-55-3 ND y X
4-Chloro-3-methylphenol 59-50-7 ND N X
4-Chlorophenyl-phenyl ether 7005-72-3 ND N X

4-Ethyl benzaldehyde 4748-78-1 Y (TIC) X

4-Nitroaniline 100-01-6 ND V X

9-Octadecenamide 301-02-0 Y (TIC) X X
Acenaphthylene 208-96-8 Y X

Benzo(e)pyrene 192-97-2 Y (B) X X
Benzo(g,h,i)perylene 191-24-2 Y X

Benzoic acid, methyl ester 93-58-3 Y (TIC) X X
Benzonitrile 100-47-0 ND N X

Benzyl alcohol 100-51-6 ND N X

BHC, delta- 319-86-8 Y (COL) X
Bromobenzene 108-86-1 ND X
Bromochloromethane 74-97-5 ND X

Butylbenzene, n- 104-51-8 ND X

Butylbenzene, sec- 135-98-8 ND X

Butylbenzene, tert- 98-06-6 ND X

Carbazole 86-74-8 ND X

Diallate 2303-16-4 ND X X
Dimethylphthalate 131-11-3 ND N X

Di-n-octyl phthalate 117-84-0 ND N X

Endosulfan Il 33213-65-9 Y (*, COL) X X
Endosulfan sulfate 1031-07-8 ND X X
Endrin aldehyde 7421-93-4 Y (B, COL) X X
Endrin ketone 53494-70-5 ND X X
lodomethane 74-88-4 Y (B) X

Isopropyl toluene, p- 99-87-6 ND X X
Perylene 198-55-0 Y (*, B) X X
Phenanthrene 85-01-8 Y (*, B) N X

Phosphine imide, P,P,P-triphenyl 2240-47-3 Y (TIC) X X
Propylbenzene, n- 103-65-1 ND X

Notes:

* = The compound was detected very infrequently, in only 1-2 of the sampled fractions, from the three replicate runs.
B = One or more sample fraction results from one or more of the three replicate runs were affected by method
blank contamination.
COL = There was a greater than 40% difference between primary and confirmatory columns in one or more sample
fraction results from one or more of the three replicate runs; reported result should be considered estimated.

HHRAP = Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (U.S. Environmental
Protection Agency, 2005).

ND = Not detected in any sample fraction from any of the three replicate runs.

PDT = Performance Demonstration Test.

TIC = Tentatively identified compound.

X = Compound did not have chronic or acute human health toxicity data.

Y = Yes; detected in one or more sample fractions from at least one of the three replicate runs.
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Table 5.1-1

Ecological Receptors and Exposure Pathways Evaluated in the Ecological Risk Assessment

a. Creosote Bush Scrub

Receptor

Taxa

Reason for Selection

Exposure Medium &
Exposure Route

Soil

Diet

Badger

mammal

Common in study area. Carnivorous species. Member of
mustelid family, which often demonstrates a greater
sensitivity to toxicants than other mammals. Digs and
forages in soil. Carnivorous habit will result in greater
dietary exposures than other common mammals of this
habitat (e.g., jackrabbit, pocket mice).

ingestion

ingestion

Gambel's quall

bird

Common to abundant study area resident. Most important
game resource in the lower Colorado River Valley
(Rosenberg et al. 1991). Toxicity data available for some
chemicals. Exposures will be representative of that in
other seed eaters of this habitat (e.g., dove, sparrow).

ingestion

ingestion

Great horned owl

bird

Fairly common resident throughout Parker Valley.
Carnivorous.

ingestion

ingestion

Desert tortoise

reptile

Species of special concern in Arizona. Potentially
distributed throughout desert scrub habitat of study area.

ingestion

ingestion

Creosote bush

plant

Dominant vegetative species in desert scrub habitat. Wide-
spread throughout study area. Important plant to native
people, and single most widely and frequently used
medicinal herb in the Sonoran desert (Phillips and Comus
2000).

root
uptake

na

na = not applicable to this receptor.
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Table 5.1-1 (Continued)

Ecological Receptors and Exposure Pathways Evaluated in the Ecological Risk Assessment

b. Agricultural Areas

Exposure Medium &

Receptor Taxa Reason for Selection Exposure Route
Soil Diet
Gambel's quail bird Common to abundant study area resident. Most important | ingestion | ingestion
game resource in the lower Colorado River Valley
(Rosenberg et al. 1991). Toxicity data available for some
chemicals. Exposures will be representative of that in
other seed eaters of this habitat (e.g., dove, sparrow).
Burrowing owl bird Common resident of agricultural areas in Parker Valley ingestion | ingestion
(Rosenberg et al. 1991). Special concern species in the
State of California. Carnivorous.
Alfalfa plant Principal crop in agricultural lands of study area. Toxicity root na
data available for some grass species. Other crops less uptake

important economically.

na = not applicable to this receptor.
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Table 5.1-1 (Continued)

Ecological Receptors and Exposure Pathways Evaluated in the Ecological Risk Assessment

c. Riparian Corridors

Receptor

Taxa

Reason for Selection

Exposure Medium &
Exposure Route

Soil

Diet

Southwestern
willow flycatcher

bird

Federally endangered. Carnivorous (Insectivorous)
species. Presence historically documented in study area.

Entire study area population limited to riparian areas. This

species will be representative of potential exposures in
other insectivorous birds of this habitat.

na

ingestion

Gambel's quail

bird

Common to abundant study area resident. Most important
game resource in the lower Colorado River Valley
(Rosenberg et al. 1991). Toxicity data available for some
chemicals. Screwbeam mesquite of riparian habitats
important seasonal food source for this species.
Exposures will be representative of that in other seed
eaters of this habitat (e.g., dove, sparrow). Other birds in
this habitat are less important economically.

ingestion

ingestion

Screwbean
mesquite

plant

Ecologically important plant of study area riparian areas,
providing food for resident seed eaters. Part of re-
vegetation efforts by CRIT to reestablish riparian
vegetation in the area. Mesquite is an important and
sacred tree in the Mohave religious tradition. Exposures
will be representative of that in other woody vegetation of
the corridor.

root
uptake

na

na = not applicable to this receptor.
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Table 5.1-1 (Continued)

Ecological Receptors and Exposure Pathways Evaluated in the Ecological Risk Assessment

d. Colorado River

Exposure Medium & Exposure

Route
Receptor Taxa Reason for Selection
. surface
diet )

water sediment
Double-crested bird Year-round resident. Piscivorous. Some ingestion | ingestion ingestion
cormorant data suggest a potentially greater sensitivity

to some toxicants.
Aquatic fish, Year-round residents. Some fish and ne (1) all exposure | all
community invertebrates, | amphibian species important recreationally. routes exposure
amphibians, | Aquatic community is inclusive of all routes
plants potential aquatic receptors.

ne = not evaluated

(1) aquatic life dietary exposures were considered as part of overall evaluation of surface water quality.
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Table 5.1-1 (Continued)

Ecological Receptors and Exposure Pathways Evaluated in the Ecological Risk Assessment

e. Riparian Backwaters

Exposure Medium & Exposure

Route
Receptor Taxa Reason for Selection
diet surface _
water sediment
Yuma bird Federally endangered. Carnivorous ingestion | ingestion | ingestion
clapper rail (invertivorous) species. Presence
historically documented in study area.
Entire study area population limited to
riparian areas.
Aquatic fish, Year-round residents. Some fish and ne (1) all routes | all routes
community | invertebrates, | amphibian species important
amphibians, | recreationally. Aquatic community is
plants, benthic | inclusive of all potential aquatic receptors.
invertebrates | Exposure in benthic invertebrates

assessed separately from water column
species to evaluate potential impacts of
chemicals that partition preferentially to
sediments.

na = not applicable to this receptor.
ne = not evaluated

(1) aquatic life dietary exposures were considered as part of overall evaluation of surface water quality.
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Table 5.1-1 (Continued)
Ecological Receptors and Exposure Pathways Evaluated in the Ecological Risk Assessment

f. Canals, Aqueducts, Main Drain

Exposure Medium & Exposure
Route
Receptor Taxa Reason for Selection
diet surface soil(
water sediment
Double- bird Year-round resident. Piscivorous. | ingestion | ingestion | ingestion
crested Some data suggest a potentially
cormorant greater sensitivity to some
toxicants.
Mule deer Mammal Year-round resident. Could ingest | Ingestion | Ingestion | Ingestion
surface water from these areas.
Requested by USEPA.
Aquatic fish, Year-round residents. Some fish ne (1) all routes | all routes
community invertebrates, | and amphibian species important
amphibians, | recreationally.
plants

na = not applicable to this receptor in this habitat.
ne = not evaluated

(1) aquatic life dietary exposures were considered as part of overall evaluation of surface water quality.
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Table 5.2-1

Dietary Parameters for Selected Receptor Species

Food Items Media
Terrestrial Terrestrial Benthic Small Surface
Receptor Plants Invertebrates | Invertebrates Fish Mammals Soil Sediment Water
Southwestern willow flycatcher X |
Gambel’s quail X |
Burrowing owl X |
Great horned owl X |
Badger X |
Double crested cormorant X I |
Yuma clapper rail X I |
Mule deer X | |

X - Food chain model assumes 100 percent of a receptor's diet comes from the food source indicated.

| - Food chain model assumes incidental ingestion of medium indicated.
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Table 5.2-2
Ingestion Rates for Selected Receptor Species

Soil Ingestion Sediment Ingestion
Receptor Receptor Body Weight Food Ingestion Rate | Water Ingestion Rate Rate (d) Rate
(kg WwW/ L/ (kg DW/ (kg DW/
(kg) Reference kg BW-d) Notes kg BW-d) Notes kg BW-d) Notes | kg BW-d) | Notes
Southwest willow flycatcher | 0.011 Sedgewick 2000 1.680 (a, b) -- 0.00 (h) --
Gambel's quail 1.04 Brown et al. 1998 0.478 (a, c) - 0.002 @) -
Burrowing owl 0.15 Haug et al. 1993 0.352 (a, d) - 0.064 0] -
Great horned owl 0.91 Houston et al.1998 0.188 (a, d) - 0.010 @) -
Badger 6.4 Baker 1983 0.154 (a, d) - 0.00004 (i) -
Hatch and Weseloh
Double-crested cormorant 1.2 1999 0.273 (a, €) 0.056 (9) - 0.005 @)
Eddleman and
Yuma clapper rail 0.16 Conway 1998 0.660 (a,f) 0.108 (9) - 0.021 (k)
Mule Deer 43.7 Relyea et al. 2000 0.292 (a, c) 0.068 (9) 0.0007 ()] --

-- = Not applicable; BW - body weight; d —day; DW- dry weight; g —grams; kg — kilograms; L- liters; WW- wet weight.

(a) Food Ingestion Rates (Food IR) were calculated using allometric equations presented in Table 5-1 of USEPA's Screening Level Ecological Risk Assessment
Protocol (USEPA 1999):
Bird: IR (g DW/day) = 0.648 x BW °%' (g)
Mammal: IR (g DW/day)=0.235 x BW °5%(g)
Then, the IR was divided by 1000 to convert the IR from g to kg, and divided by the receptor's body weight to get an ingestion rate in kg DW/kg BW-day.
Finally, to convert the IR from dry weight (DW) to wet weight (WW), the following equation was used:
Food IR (kg WW/kg BW-day) = (IR kg DW/kg BW-day)/(1- % moisture/100)
where % moisture of ingested material is
88% for plant matter (see Table 5-1 in USEPA 1999)
68% for small mammals (see Table 5-1 in USEPA 1999)
83.3% for terrestrial invertebrates (see page C-2 in USEPA 1999)
80% for fish (see page C-4 in USEPA 1999)
83.3% for aquatic invertebrates (see page C-3 in USEPA 1999)

(b) Assumes diet consists of aquatic invertebrates.

(c) Assumes diet consists of plants.

(d) Assumes diet consists of small mammals.

(e) Assumes diet consists of fish.

(f) Assumes diet consists of benthic macroinvertebrates.

(9) Water Ingestion Rates (Water IR) were calculated using allometric equations presented in Table 5-1 of USEPA, 1999:

Bird: IR (L/day) = 0.059 x BW *¢7° (kg)
Mammal: IR (L/day) = 0.099 x BW **° (kg)
Then, the bird and mammal IR was divided by the receptor's body weight to get an ingestion rate in L/kg BW-day.

(h) No suitable surrogate species were found in either USEPA (1999) or Beyer et al. (1994). Soil ingestion is assumed to be zero because flycatchers forage
by either aerially gleaning (capturing an insect from a substrate while hovering) or hawking (waiting on perches and capturing insects in flight) and thus have
negligible contact with soil while foraging. (Craig and Williams, 1998).

(i) Soil ingestion rates for Gambel's quail, Burrowing owl, Great horned owl, and Badger were based on surrogate values for Northern bobwhite, Red-tailed hawk,
Red-tailed hawk, and Long-tailed weasel, respectively (USEPA, 1999) were but corrected for the receptor species' body weight. Surrogates were chosen
based on similarities in feeding strategy.

(1) No suitable surrogate species were found in USEPA (1999). The two highest sediment ingestion rates estimated by Beyer et al. (1994) for ducks and
geese (i.e. wading and diving birds) were 11% of the food ingestion rate for the wood duck and 8.2% for Canada goose. The rounded average of
these two rates (10%) was assumed to be a conservative estimate of the proportion of sediment ingestion for the double crested cormorant, which is a diving bird.
The sediment ingestion rate was calculated by multiplying the cormorant's dry weight FIR by 10% (USEPA, 1999).

(k) The sediment ingestion rate for the Yuma clapper rail was based on a surrogate value for mallard but corrected for the Yuma clapper rail's body weight.
The surrogate was chosen based on similarities in feeding strategy.

(I) Because a mule-deer specific soil ingestion rate (2%) was available from Beyer et al. (1994), a surrogate was not needed.
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Table 5.2-3
Summary of Cumulative Hazard Index Values for Selected Ecological Receptors

Cumulative Hazard

Exposure Area Receptor Index (a)
Badger 7.E-06
Gambel's Qualil 7.E-03
Creosote Bush Scrub Area Great Homed Owi LE-04
Creosote Scrub Bush 2.E-01
Gambel's Quall 5.E-05
Agricultural Area Burrowing Owl 2.E-05
Alfalfa 6.E-04
Southwestern Willow Flycatcher 3.E-02
Riparian Corridor Area Gambel's Quail 1.E-04
Plant 8.E-03
Double-crested Cormorant 1.E-02
Colorado River Area Surface Water 1.E-04
Sediment 8.E-05
Yuma Clapper Rail 2.E-03
Riparian Backwater Area Surface Water (b) 1.E-04
Sediment (b) 8.E-05
Double-crested Cormorant 5.E-02
. . Mule Deer 5.E-05
Main Drain Area Surface Water 8.E-05
Sediment 3.E-04

(a) The cumulative hazard index (HI) conservatively reflects exposure to all evaluated compounds,
regardless of the type or mechanism of effects. It is calculated by summing individual chemical-specific
hazard quotient values. For this project, the target hazard index was specified by USEPA Region 9 at a
value of 0.25. The target hazard index value used by most states and many other USEPA programs, for
compounds grouped according to the mechanism of effects, is 1.0. If an HI, based on the sum of hazard
quotients for all compounds, is above the target level, then the HI values are recalculated for groups of
compounds having the same type of health effect and/or a more detailed evaluation may be conducted.

(b) Results for surface water and sediment for the riparian backwater were evaluated using the results
for the Colorado River.
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APPENDIX L

FUGITIVE EMISSIONS:
COMPARISON TO USEPA REGION 9
PRELIMINARY REMEDIATION GOALS



Comparison of Modeled Ambient Air Concentrations at Residential Assessment Receptor Location R_6 with USEPA Region 9

Preliminary Remediation Goals

Fugitive Emissions Associated with Spent Carbon Unloading

Page 1 of 1

Calculated Air Concentrations at Receptor R_6

USEPA Region 9 Preliminary Remediation Goals (PRGs) (a)

Comparison of
Concentrations to
PRGs

Annual Average

Ambient Air PRG (ug/m?)

Air Concentration

Compound Air Compound o
(as listed in IRAP software) CAS Number Concentration |(as listed in PRG Table) CAS Number - Ratio: queled
3 Air concentration/PRG
(ug/m?) Concentration Basis
1,3-Butadiene 106-99-0 2.08E-03 1,3-Butadiene 106-99-0 6.1E-02 ca* 3.E-02
1-Hexane (n-hexane) 110-54-3 6.84E-04 n-Hexane 110-54-3 2.1E+02 nc 3.E-06
Acrylonitrile 107-13-1 1.68E-04 Acrylonitrile 107-13-1 2.8E-02 ca* 6.E-03
Arsenic 7440-38-2 2.34E-11 Arsenic 7440-38-2 4.5E-04 ca 5.E-08
Benzene 71-43-2 4.79E-05 Benzene 71-43-2 2.5E-01 ca 2.E-04
Beryllium 7440-41-7 1.95E-12 Beryllium and compounds 7440-41-7 8.0E-04 ca* 2.E-09
Cadmium 7440-43-9 1.08E-11 Cadmium and compounds 7440-43-9 1.1E-03 ca 1.E-08
Chloroform (Trichloromethane) 67-66-3 2.34E-06 Chloroform 67-66-3 8.3E-02 ca 3.E-05
Cobalt 7440-48-4 3.74E-11 Cobalt 7440-48-4 6.9E-04 ca* 5.E-08
Copper 7440-50-8 3.89E-10 Copper and compounds 7440-50-8 NA NC
Cyclohexane 110-82-7 8.89E-04 Cyclohexane 110-82-7 6.2E+03 nc 1.E-07
Dichlorobenzene,1,4- 106-46-7 6.56E-06 1,4-Dichlorobenzene 106-46-7 3.1E-01 ca 2.E-05
Ethylbenzene 100-41-4 1.40E-05 Ethylbenzene 100-41-4 1.1E+03 nc 1.E-08
Ethylene dibromide (1,2-dibromoethane) 106-93-4 3.14E-07 1,2-Dibromoethane (EDB) 106-93-4 3.4E-03 ca 9.E-05
Ethylene Glycol 107-21-1 3.31E-07 Ethylene glycol 107-21-1 7.3E+03 nc 5.E-11
Naphthalene 91-20-3 6.87E-08 Naphthalene 91-20-3 3.1E+00 nc 2.E-08
Nickel 7440-02-0 1.27E-10 Nickel (soluble salts) 7440-02-0 NA NC
Styrene 100-42-5 1.55E-05 Styrene 100-42-5 1.1E+03 nc 1.E-08
Tetrachloroethylene (Perchloroethylene) 127-18-4 2.81E-05 Tetrachloroethylene (PCE) 127-18-4 3.2E-01 ca 9.E-05
Toluene 108-88-3 2.25E-05 Toluene 108-88-3 4.0E+02 nc 6.E-08
Trichloroethylene 79-01-6 1.65E-05 Trichloroethylene (TCE) 79-01-6 1.7E-02 ca 1.E-03
Vinyl Chloride 75-01-4 2.64E-05 Vinyl chloride 75-01-4 1.1E-01 ca 3.E-04

NA = PRG not available.

(a) Source: http://lwww.epa.gov/region09/waste/sfund/prg/files/prgtable2004.xlIs

Notes from USEPA Region IX PRG Table: ca=Cancer PRG; nc= Noncancer PRG; ca* (where: nc PRG < 100X ca PRG)
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APPENDIX K

FUGITIVE EMISSIONS RISK ASSESSMENT:
ACUTE INHALATION RISK RESULTS
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ACUTE INHALATION RISK RESULTS

FUGITIVE AIR EMISSIONS DURING UNLOADING AT OUTDOOR HOPPER

COMPOUND

ACUTE INHALATION HAZARD
QUOTIENT (a)

A_1 maximum impact point (stack emissions)

Benzene 2.1E-04
Chloroform (Trichloromethane) 8.8E-05
Acrylonitrile 4.3E-05
1,3-Butadiene 7.9E-06
Tetrachloroethylene (Perchloroethylene) 7.9E-06
Cyclohexane 5.0E-06
Styrene 4.1E-06
Toluene 3.4E-06
1-Hexane (n-hexane) 2.6E-06
Arsenic 1.0E-06
Vinyl Chloride 8.2E-07
Nickel 1.7E-07
Ethylbenzene 1.6E-07
Trichloroethylene 1.3E-07
Dichlorobenzene,1,4- 6.1E-08
Copper 3.2E-08
Ethylene Glycol 1.9E-08
Ethylene Dibromide 8.8E-09
Naphthalene 5.1E-09
Beryllium 3.2E-09
Cadmium 2.9E-09
Cobalt 1.0E-10
Total (b) 3.7E-04
A_2 closest business

Benzene 4.6E-04
Chloroform (Trichloromethane) 1.9E-04
Acrylonitrile 9.5E-05
1,3-Butadiene 1.7E-05
Tetrachloroethylene (Perchloroethylene) 1.7E-05
Cyclohexane 1.1E-05
Styrene 9.2E-06
Toluene 7.5E-06
1-Hexane (n-hexane) 5.7E-06
Arsenic 2.2E-06
Vinyl Chloride 1.8E-06
Nickel 3.8E-07
Ethylbenzene 3.5E-07
Trichloroethylene 2.9E-07
Dichlorobenzene,1,4- 1.4E-07
Copper 7.0E-08
Ethylene Glycol 4.1E-08
Ethylene Dibromide 1.9E-08
Naphthalene 1.1E-08
Beryllium 7.0E-09
Cadmium 6.5E-09
Cobalt 2.3E-10
Total (b) 8.2E-04
A_3 maximum impact point (hopper fugitive emissions)

Benzene 1.1E-02
Chloroform (Trichloromethane) 4.8E-03
Acrylonitrile 2.4E-03
1,3-Butadiene 4.3E-04
Tetrachloroethylene (Perchloroethylene) 4.3E-04
Cyclohexane 2.7E-04
Styrene 2.3E-04
Toluene 1.9E-04
1-Hexane (n-hexane) 1.4E-04
Arsenic 5.5E-05
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ACUTE INHALATION RISK RESULTS

FUGITIVE AIR EMISSIONS DURING UNLOADING AT OUTDOOR HOPPER

ACUTE INHALATION HAZARD

COMPOUND QUOTIENT (a)
Vinyl Chloride 4.5E-05
Nickel 9.5E-06
Ethylbenzene 8.6E-06
Trichloroethylene 7.3E-06
Dichlorobenzene,1,4- 3.4E-06
Copper 1.7E-06
Ethylene Glycol 1.0E-06
Ethylene Dibromide 4.8E-07
Naphthalene 2.8E-07
Beryllium 1.7E-07
Cadmium 1.6E-07
Cobalt 5.6E-09
Total (b) 2.0E-02
R_1resident

Benzene 2.8E-05
Chloroform (Trichloromethane) 1.2E-05
Acrylonitrile 5.8E-06
1,3-Butadiene 1.1E-06
Tetrachloroethylene (Perchloroethylene) 1.1E-06
Cyclohexane 6.8E-07
Styrene 5.7E-07
Toluene 4.6E-07
1-Hexane (n-hexane) 3.5E-07
Arsenic 1.4E-07
Vinyl Chloride 1.1E-07
Nickel 2.4E-08
Ethylbenzene 2.1E-08
Trichloroethylene 1.8E-08
Dichlorobenzene,1,4- 8.4E-09
Copper 4.3E-09
Ethylene Glycol 2.5E-09
Ethylene Dibromide 1.2E-09
Naphthalene 7.0E-10
Beryllium 4.3E-10
Cadmium 4.0E-10
Cobalt 1.4E-11
Total (b) 5.1E-05
R_2 resident

Benzene 2.6E-05
Chloroform (Trichloromethane) 1.1E-05
Acrylonitrile 5.4E-06
1,3-Butadiene 9.9E-07
Tetrachloroethylene (Perchloroethylene) 9.9E-07
Cyclohexane 6.3E-07
Styrene 5.2E-07
Toluene 4.3E-07
1-Hexane (n-hexane) 3.2E-07
Arsenic 1.3E-07
Vinyl Chloride 1.0E-07
Nickel 2.2E-08
Ethylbenzene 2.0E-08
Trichloroethylene 1.7E-08
Dichlorobenzene,1,4- 7.7E-09
Copper 4.0E-09
Ethylene Glycol 2.3E-09
Ethylene Dibromide 1.1E-09
Naphthalene 6.5E-10
Beryllium 4.0E-10
Cadmium 3.7E-10
Cobalt 1.3E-11
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ACUTE INHALATION RISK RESULTS

FUGITIVE AIR EMISSIONS DURING UNLOADING AT OUTDOOR HOPPER

ACUTE INHALATION HAZARD

COMPOUND QUOTIENT (a)
Total (b) 4.7E-05
R_3resident farmer

Benzene 2.1E-05
Chloroform (Trichloromethane) 8.9E-06
Acrylonitrile 4.4E-06
1,3-Butadiene 8.0E-07
Tetrachloroethylene (Perchloroethylene) 8.0E-07
Cyclohexane 5.1E-07
Styrene 4.2E-07
Toluene 3.5E-07
1-Hexane (n-hexane) 2.6E-07
Arsenic 1.0E-07
Vinyl Chloride 8.4E-08
Nickel 1.8E-08
Ethylbenzene 1.6E-08
Trichloroethylene 1.4E-08
Dichlorobenzene,1,4- 6.3E-09
Copper 3.2E-09
Ethylene Glycol 1.9E-09
Ethylene Dibromide 9.0E-10
Naphthalene 5.2E-10
Beryllium 3.2E-10
Cadmium 3.0E-10
Cobalt 1.0E-11
Total (b) 3.8E-05
R_4 resident farmer

Benzene 2.7E-05
Chloroform (Trichloromethane) 1.2E-05
Acrylonitrile 5.6E-06
1,3-Butadiene 1.0E-06
Tetrachloroethylene (Perchloroethylene) 1.0E-06
Cyclohexane 6.6E-07
Styrene 5.4E-07
Toluene 4.5E-07
1-Hexane (n-hexane) 3.4E-07
Arsenic 1.3E-07
Vinyl Chloride 1.1E-07
Nickel 2.3E-08
Ethylbenzene 2.1E-08
Trichloroethylene 1.7E-08
Dichlorobenzene,1,4- 8.1E-09
Copper 4.2E-09
Ethylene Glycol 2.4E-09
Ethylene Dibromide 1.2E-09
Naphthalene 6.7E-10
Beryllium 4.2E-10
Cadmium 3.9E-10
Cobalt 1.3E-11
Total (b) 4.9E-05
R_5resident

Benzene 3.4E-05
Chloroform (Trichloromethane) 1.4E-05
Acrylonitrile 7.0E-06
1,3-Butadiene 1.3E-06
Tetrachloroethylene (Perchloroethylene) 1.3E-06
Cyclohexane 8.2E-07
Styrene 6.8E-07
Toluene 5.6E-07
1-Hexane (n-hexane) 4.2E-07
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ACUTE INHALATION RISK RESULTS

FUGITIVE AIR EMISSIONS DURING UNLOADING AT OUTDOOR HOPPER

ACUTE INHALATION HAZARD

COMPOUND QUOTIENT (a)
Arsenic 1.6E-07
Vinyl Chloride 1.4E-07
Nickel 2.8E-08
Ethylbenzene 2.6E-08
Trichloroethylene 2.2E-08
Dichlorobenzene,1,4- 1.0E-08
Copper 5.2E-09
Ethylene Glycol 3.1E-09
Ethylene Dibromide 1.4E-09
Naphthalene 8.4E-10
Beryllium 5.2E-10
Cadmium 4.8E-10
Cobalt 1.7E-11
Total (b) 6.1E-05
R_6 resident

Benzene 1.5E-05
Chloroform (Trichloromethane) 6.5E-06
Acrylonitrile 3.2E-06
1,3-Butadiene 5.8E-07
Tetrachloroethylene (Perchloroethylene) 5.8E-07
Cyclohexane 3.7E-07
Styrene 3.1E-07
Toluene 2.5E-07
1-Hexane (n-hexane) 1.9E-07
Arsenic 7.4E-08
Vinyl Chloride 6.1E-08
Nickel 1.3E-08
Ethylbenzene 1.2E-08
Trichloroethylene 9.8E-09
Dichlorobenzene,1,4- 4.5E-09
Copper 2.3E-09
Ethylene Glycol 1.4E-09
Ethylene Dibromide 6.5E-10
Naphthalene 3.8E-10
Beryllium 2.3E-10
Cadmium 2.2E-10
Cobalt 7.5E-12
Total (b) 2.7E-05

(a) Acute hazard quotients were calculated for all compounds with fugitive air emission rates

and acute inhalation toxicity criteria.

(b) The total is based on the sum of all chemical-specific hazard quotients regardless of the type

of health effects of the summed compounds. A total value summed across all compounds is

used as a screening tool only, to determine if additional evaluation for specific types of health
effects is warranted (i.e., if the total value is greater than 1).
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FUGITIVE EMISSIONS RISK ASSESSMENT:
CHRONIC INHALATION RISK RESULTS BY COMPOUND
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Fugitive Air Emissions Risk Assessment
Chronic Inhalation Risk Results by Compound
(IRAP Software Output Information)

Inhalation Inhalation
Receptor Scenario Compound Excess Lifetime Non-Cancer
Cancer Risk Hazard Quotient
R 1 resident resident adult 1,3-Butadiene 1.0E-08 3.9E-04
R 1 resident resident adult 1-Hexane (n-hexane) 0.0E+00 3.7E-07
R 1 resident resident_adult Acrylonitrile 1.8E-09 3.2E-05
R 1 resident resident_adult Arsenic 2.3E-14 4.2E-10
R 1 resident resident_adult Benzene 6.0E-11 6.0E-07
R 1 resident resident_adult Beryllium 1.1E-15 5.3E-11
R 1 resident resident_adult Cadmium 4.5E-15 2.9E-11
R 1 resident resident_adult Chloroform (Trichloromethane) 8.7E-12 2.9E-06
R 1 resident resident_adult Cobalt 0.0E+00 2.0E-10
R 1 resident resident_adult Copper 0.0E+00 6.1E-12
R 1 resident resident_adult Cyclohexane 0.0E+00 5.6E-08
R 1 resident resident_adult Dichlorobenzene, 1,4- 1.2E-11 3.1E-09
R 1 resident resident_adult Ethylbenzene 0.0E+00 5.3E-09
R 1 resident resident_adult Ethylene Dibromide 3.0E-11 1.3E-08
R 1 resident resident_adult Ethylene Glycol 0.0E+00 9.6E-11
R 1 resident resident_adult Naphthalene 0.0E+00 8.6E-09
R 1 resident resident_adult Nickel 7.1E-15 3.5E-10
R 1 resident resident_adult Styrene 0.0E+00 5.8E-09
R_1 resident resident_adult Tetrachloroethylene 2.7E-11 2.6E-08
(Perchloroethylene)
R 1 resident resident_adult Toluene 0.0E+00 2.1E-08
R 1 resident resident_adult Trichloroethylene 5.3E-12 1.0E-08
R 1 resident resident_adult Vinyl Chloride 3.7E-11 9.9E-08
Total 1E-08 4E-04
R_1 resident resident_child 1,3-Butadiene 2.0E-09 3.9E-04
R_1 resident resident_child 1-Hexane (n-hexane) 0.0E+00 3.7E-07
R 1 resident resident_child Acrylonitrile 3.7E-10 3.2E-05
R 1 resident resident_child Arsenic 4.7E-15 4.2E-10
R 1 resident resident_child Benzene 1.2E-11 6.0E-07
R 1 resident resident_child Beryllium 2.2E-16 5.3E-11
R 1 resident resident_child Cadmium 9.1E-16 2.9E-11
R_1 resident resident_child Chloroform (Trichloromethane) 1.7E-12 2.9E-06
R 1 resident resident_child Cobalt 0.0E+00 2.0E-10
R_1 resident resident_child Copper 0.0E+00 6.1E-12
R 1 resident resident_child Cyclohexane 0.0E+00 5.6E-08
R 1 resident resident_child Dichlorobenzene,1,4- 2.3E-12 3.1E-09
R 1 resident resident_child Ethylbenzene 0.0E+00 5.3E-09
R 1 resident resident_child Ethylene Dibromide 6.1E-12 1.3E-08
R_1 resident resident_child Ethylene Glycol 0.0E+00 9.6E-11
R 1 resident resident_child Naphthalene 0.0E+00 8.6E-09
R 1 resident resident_child Nickel 1.4E-15 3.5E-10
R 1 resident resident_child Styrene 0.0E+00 5.8E-09
R_1 resident resident_child Tetrachloroethylene 5.3E-12 2.6E-08
(Perchloroethylene)
R _1 resident resident_child Toluene 0.0E+00 2.1E-08
R _1 resident resident_child Trichloroethylene 1.1E-12 1.0E-08
R_1 resident resident_child Vinyl Chloride 7.5E-12 9.9E-08
Total 2E-09 4E-04
R_2 resident resident_adult 1,3-Butadiene 2.4E-08 9.2E-04
R_2 resident resident_adult 1-Hexane (n-hexane) 0.0E+00 8.7E-07
R_2 resident resident_adult Acrylonitrile 4.4E-09 7.5E-05
R_2 resident resident_adult Arsenic 5.5E-14 1.0E-09
R_2 resident resident_adult Benzene 1.4E-10 1.4E-06
R_2 resident resident_adult Beryllium 2.6E-15 1.3E-10
R_2 resident resident_adult Cadmium 1.1E-14 7.0E-11
R_2 resident resident_adult Chloroform (Trichloromethane) 2.1E-11 6.9E-06
R_2 resident resident_adult Cobalt 0.0E+00 4.8E-10
R_2 resident resident_adult Copper 0.0E+00 1.4E-11
R_2 resident resident_adult Cyclohexane 0.0E+00 1.3E-07
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Fugitive Air Emissions Risk Assessment
Chronic Inhalation Risk Results by Compound
(IRAP Software Output Information)

Inhalation Inhalation
Receptor Scenario Compound Excess Lifetime Non-Cancer
Cancer Risk Hazard Quotient
R 2 resident resident _adult Dichlorobenzene, 1,4- 2.7E-11 7.3E-09
R 2 resident resident_adult Ethylbenzene 0.0E+00 1.2E-08
R 2 resident resident_adult Ethylene Dibromide 7.2E-11 3.1E-08
R 2 resident resident_adult Ethylene Glycol 0.0E+00 2.3E-10
R 2 resident resident_adult Naphthalene 0.0E+00 2.0E-08
R 2 resident resident_adult Nickel 1.7E-14 8.2E-10
R 2 resident resident_adult Styrene 0.0E+00 1.4E-08
R_2 resident resident_adult Tetrachloroethylene 6.3E-11 6.2E-08
(Perchloroethylene)
R 2 resident resident_adult Toluene 0.0E+00 5.0E-08
R 2 resident resident_adult Trichloroethylene 1.3E-11 2.4E-08
R 2 resident resident_adult Vinyl Chloride 8.9E-11 2.3E-07
Total 3E-08 1E-03
R 2 resident resident_child 1,3-Butadiene 4.7E-09 9.2E-04
R 2 resident resident_child 1-Hexane (n-hexane) 0.0E+00 8.7E-07
R 2 resident resident_child Acrylonitrile 8.7E-10 7.5E-05
R 2 resident resident_child Arsenic 1.1E-14 1.0E-09
R 2 resident resident_child Benzene 2.8E-11 1.4E-06
R_2 resident resident_child Beryllium 5.2E-16 1.3E-10
R 2 resident resident_child Cadmium 2.1E-15 7.0E-11
R 2 resident resident_child Chloroform (Trichloromethane) 4.1E-12 6.9E-06
R_2 resident resident_child Cobalt 0.0E+00 4.8E-10
R_2 resident resident_child Copper 0.0E+00 1.4E-11
R 2 resident resident_child Cyclohexane 0.0E+00 1.3E-07
R 2 resident resident_child Dichlorobenzene,1,4- 5.5E-12 7.3E-09
R 2 resident resident_child Ethylbenzene 0.0E+00 1.2E-08
R 2 resident resident child Ethylene Dibromide 1.4E-11 3.1E-08
R_2 resident resident_child Ethylene Glycol 0.0E+00 2.3E-10
R 2 resident resident_child Naphthalene 0.0E+00 2.0E-08
R 2 resident resident_child Nickel 3.4E-15 8.2E-10
R 2 resident resident_child Styrene 0.0E+00 1.4E-08
R_2 resident resident_child Tetrachloroethylene 1.3E-11 6.2E-08
(Perchloroethylene)
R 2 resident resident_child Toluene 0.0E+00 5.0E-08
R 2 resident resident_child Trichloroethylene 2.5E-12 2.4E-08
R 2 resident resident_child Vinyl Chloride 1.8E-11 2.3E-07
Total 6E-09 1E-03
R_3resident farmer farmer_adult 1,3-Butadiene 3.9E-08 1.1E-03
R_3 resident farmer farmer_adult 1-Hexane (n-hexane) 0.0E+00 1.1E-06
R 3 resident farmer farmer_adult Acrylonitrile 7.2E-09 9.3E-05
R _3 resident farmer farmer_adult Arsenic 9.2E-14 1.2E-09
R _3resident farmer farmer_adult Benzene 2.4E-10 1.8E-06
R _3 resident farmer farmer_adult Beryllium 4.3E-15 1.6E-10
R _3 resident farmer farmer_adult Cadmium 1.8E-14 8.7E-11
R_3 resident farmer farmer_adult Chloroform (Trichloromethane) 3.4E-11 8.6E-06
R_3 resident farmer farmer_adult Cobalt 0.0E+00 6.0E-10
R_3resident farmer farmer_adult Copper 0.0E+00 1.8E-11
R_3 resident farmer farmer_adult Cyclohexane 0.0E+00 1.6E-07
R_3 resident farmer farmer_adult Dichlorobenzene,1,4- 4.6E-11 9.1E-09
R_3 resident farmer farmer_adult Ethylbenzene 0.0E+00 1.5E-08
R_3 resident farmer farmer_adult Ethylene Dibromide 1.2E-10 3.9E-08
R_3 resident farmer farmer_adult Ethylene Glycol 0.0E+00 2.8E-10
R_3 resident farmer farmer_adult Naphthalene 0.0E+00 2.5E-08
R_3 resident farmer farmer_adult Nickel 2.8E-14 1.0E-09
R_3 resident farmer farmer_adult Styrene 0.0E+00 1.7E-08
R_3 resident farmer farmer_adult Tetrachloroethylene 1.0E-10 7.8E-08
(Perchloroethylene)
R_3 resident farmer farmer_adult Toluene 0.0E+00 6.2E-08
R_3 resident farmer farmer_adult Trichloroethylene 2.1E-11 3.0E-08
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Fugitive Air Emissions Risk Assessment
Chronic Inhalation Risk Results by Compound
(IRAP Software Output Information)

Inhalation Inhalation
Receptor Scenario Compound Excess Lifetime Non-Cancer
Cancer Risk Hazard Quotient
R 3 resident farmer farmer_adult Vinyl Chloride 1.5E-10 2.9E-07
Total 5E-08 1E-03
R 3 resident farmer farmer_child 1,3-Butadiene 5.9E-09 1.1E-03
R 3 resident farmer farmer_child 1-Hexane (n-hexane) 0.0E+00 1.1E-06
R 3 resident farmer farmer_child Acrylonitrile 1.1E-09 9.3E-05
R 3 resident farmer farmer_child Arsenic 1.4E-14 1.2E-09
R 3 resident farmer farmer_child Benzene 3.5E-11 1.8E-06
R 3 resident farmer farmer_child Beryllium 6.4E-16 1.6E-10
R 3 resident farmer farmer_child Cadmium 2.7E-15 8.7E-11
R 3 resident farmer farmer_child Chloroform (Trichloromethane) 5.1E-12 8.6E-06
R 3 resident farmer farmer_child Cobalt 0.0E+00 6.0E-10
R 3 resident farmer farmer_child Copper 0.0E+00 1.8E-11
R 3 resident farmer farmer_child Cyclohexane 0.0E+00 1.6E-07
R 3 resident farmer farmer_child Dichlorobenzene, 1,4- 6.8E-12 9.1E-09
R 3 resident farmer farmer_child Ethylbenzene 0.0E+00 1.5E-08
R 3 resident farmer farmer_child Ethylene Dibromide 1.8E-11 3.9E-08
R 3 resident farmer farmer_child Ethylene Glycol 0.0E+00 2.8E-10
R 3 resident farmer farmer_child Naphthalene 0.0E+00 2.5E-08
R_3 resident farmer farmer_child Nickel 4.2E-15 1.0E-09
R_3 resident farmer farmer_child Styrene 0.0E+00 1.7E-08
R_3 resident farmer farmer_child Tetrachloroethylene 1.6E-11 7.8E-08
(Perchloroethylene)
R 3 resident farmer farmer_child Toluene 0.0E+00 6.2E-08
R 3 resident farmer farmer_child Trichloroethylene 3.1E-12 3.0E-08
R 3 resident farmer farmer_child Vinyl Chloride 2.2E-11 2.9E-07
Total 7E-09 1E-03
R 4 resident farmer farmer_adult 1,3-Butadiene 3.2E-08 9.4E-04
R_4 resident farmer farmer_adult 1-Hexane (n-hexane) 0.0E+00 8.8E-07
R 4 resident farmer farmer_adult Acrylonitrile 5.9E-09 7.6E-05
R 4 resident farmer farmer_adult Arsenic 7.5E-14 1.0E-09
R 4 resident farmer farmer_adult Benzene 1.9E-10 1.4E-06
R 4 resident farmer farmer_adult Beryllium 3.5E-15 1.3E-10
R 4 resident farmer farmer_adult Cadmium 1.5E-14 7.1E-11
R_4 resident farmer farmer_adult Chloroform (Trichloromethane) 2.8E-11 7.0E-06
R 4 resident farmer farmer_adult Cobalt 0.0E+00 4.9E-10
R_4 resident farmer farmer_adult Copper 0.0E+00 1.5E-11
R 4 resident farmer farmer_adult Cyclohexane 0.0E+00 1.3E-07
R 4 resident farmer farmer_adult Dichlorobenzene,1,4- 3.7E-11 7.4E-09
R 4 resident farmer farmer_adult Ethylbenzene 0.0E+00 1.3E-08
R 4 resident farmer farmer_adult Ethylene Dibromide 9.7E-11 3.1E-08
R_4 resident farmer farmer_adult Ethylene Glycol 0.0E+00 2.3E-10
R 4 resident farmer farmer_adult Naphthalene 0.0E+00 2.1E-08
R 4 resident farmer farmer_adult Nickel 2.3E-14 8.3E-10
R_4 resident farmer farmer_adult Styrene 0.0E+00 1.4E-08
R_4 resident farmer farmer_adult Tetrachloroethylene 8.5E-11 6.3E-08
(Perchloroethylene)
R_4 resident farmer farmer_adult Toluene 0.0E+00 5.1E-08
R_4 resident farmer farmer_adult Trichloroethylene 1.7E-11 2.5E-08
R_4 resident farmer farmer_adult Vinyl Chloride 1.2E-10 2.4E-07
Total 4E-08 1E-03
R 4 resident farmer farmer_child 1,3-Butadiene 4.8E-09 9.4E-04
R_4 resident farmer farmer_child 1-Hexane (n-hexane) 0.0E+00 8.8E-07
R_4 resident farmer farmer_child Acrylonitrile 8.8E-10 7.6E-05
R_4 resident farmer farmer_child Arsenic 1.1E-14 1.0E-09
R_4 resident farmer farmer_child Benzene 2.9E-11 1.4E-06
R_4 resident farmer farmer_child Beryllium 5.2E-16 1.3E-10
R_4 resident farmer farmer_child Cadmium 2.2E-15 7.1E-11
R_4 resident farmer farmer_child Chloroform (Trichloromethane) 4.2E-12 7.0E-06
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Fugitive Air Emissions Risk Assessment
Chronic Inhalation Risk Results by Compound
(IRAP Software Output Information)

Inhalation Inhalation
Receptor Scenario Compound Excess Lifetime Non-Cancer
Cancer Risk Hazard Quotient
R 4 resident farmer farmer_child Cobalt 0.0E+00 4.9E-10
R 4 resident farmer farmer_child Copper 0.0E+00 1.5E-11
R 4 resident farmer farmer_child Cyclohexane 0.0E+00 1.3E-07
R 4 resident farmer farmer_child Dichlorobenzene, 1,4- 5.6E-12 7.4E-09
R 4 resident farmer farmer_child Ethylbenzene 0.0E+00 1.3E-08
R 4 resident farmer farmer_child Ethylene Dibromide 1.5E-11 3.1E-08
R 4 resident farmer farmer_child Ethylene Glycol 0.0E+00 2.3E-10
R 4 resident farmer farmer_child Naphthalene 0.0E+00 2.1E-08
R 4 resident farmer farmer_child Nickel 3.4E-15 8.3E-10
R 4 resident farmer farmer_child Styrene 0.0E+00 1.4E-08
R_4 resident farmer farmer_child Tetrachloroethylene 1.3E-11 6.3E-08
(Perchloroethylene)
R 4 resident farmer farmer_child Toluene 0.0E+00 5.1E-08
R_4 resident farmer farmer_child Trichloroethylene 2.5E-12 2.5E-08
R_4 resident farmer farmer_child Vinyl Chloride 1.8E-11 2.4E-07
Total 6E-09 1E-03
R _5 resident resident_adult 1,3-Butadiene 2.1E-08 8.0E-04
R _5 resident resident_adult 1-Hexane (n-hexane) 0.0E+00 7.5E-07
R _5 resident resident_adult Acrylonitrile 3.8E-09 6.5E-05
R 5 resident resident_adult Arsenic 4.8E-14 8.7E-10
R _5 resident resident_adult Benzene 1.2E-10 1.2E-06
R_5 resident resident_adult Beryllium 2.2E-15 1.1E-10
R 5 resident resident adult Cadmium 9.3E-15 6.0E-11
R_5 resident resident_adult Chloroform (Trichloromethane) 1.8E-11 6.0E-06
R 5 resident resident adult Cobalt 0.0E+00 4.2E-10
R_5 resident resident_adult Copper 0.0E+00 1.2E-11
R 5 resident resident adult Cyclohexane 0.0E+00 1.1E-07
R 5 resident resident adult Dichlorobenzene,1,4- 2.4E-11 6.3E-09
R 5 resident resident_adult Ethylbenzene 0.0E+00 1.1E-08
R 5 resident resident_adult Ethylene Dibromide 6.2E-11 2.7E-08
R_5 resident resident_adult Ethylene Glycol 0.0E+00 2.0E-10
R 5 resident resident_adult Naphthalene 0.0E+00 1.8E-08
R 5 resident resident_adult Nickel 1.5E-14 7.1E-10
R 5 resident resident_adult Styrene 0.0E+00 1.2E-08
R_5 resident resident_adult Tetrachloroethylene 5.5E-11 5.4E-08
(Perchloroethylene)
R 5 resident resident_adult Toluene 0.0E+00 4.3E-08
R _5 resident resident_adult Trichloroethylene 1.1E-11 2.1E-08
R 5 resident resident_adult Vinyl Chloride 7.7E-11 2.0E-07
Total 2E-08 9E-04
R _5 resident resident_child 1,3-Butadiene 4.1E-09 8.0E-04
R_5 resident resident_child 1-Hexane (n-hexane) 0.0E+00 7.5E-07
R _5 resident resident_child Acrylonitrile 7.5E-10 6.5E-05
R _5 resident resident_child Arsenic 9.6E-15 8.7E-10
R _5 resident resident_child Benzene 2.5E-11 1.2E-06
R _5 resident resident_child Beryllium 4.5E-16 1.1E-10
R _5 resident resident_child Cadmium 1.9E-15 6.0E-11
R_5 resident resident_child Chloroform (Trichloromethane) 3.6E-12 6.0E-06
R _5 resident resident_child Cobalt 0.0E+00 4.2E-10
R_5 resident resident_child Copper 0.0E+00 1.2E-11
R_5 resident resident_child Cyclohexane 0.0E+00 1.1E-07
R_5 resident resident_child Dichlorobenzene,1,4- 4.8E-12 6.3E-09
R_5 resident resident_child Ethylbenzene 0.0E+00 1.1E-08
R_5 resident resident_child Ethylene Dibromide 1.2E-11 2.7E-08
R_5 resident resident_child Ethylene Glycol 0.0E+00 2.0E-10
R_5 resident resident_child Naphthalene 0.0E+00 1.8E-08
R_5 resident resident_child Nickel 2.9E-15 7.1E-10
R_5 resident resident_child Styrene 0.0E+00 1.2E-08
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Fugitive Air Emissions Risk Assessment
Chronic Inhalation Risk Results by Compound
(IRAP Software Output Information)

Inhalation Inhalation
Receptor Scenario Compound Excess Lifetime Non-Cancer
Cancer Risk Hazard Quotient
R_5 resident resident_child Tetrachloroethylene 1.1E-11 5.4E-08
(Perchloroethylene)
R 5 resident resident_child Toluene 0.0E+00 4.3E-08
R 5 resident resident_child Trichloroethylene 2.2E-12 2.1E-08
R 5 resident resident_child Vinyl Chloride 1.5E-11 2.0E-07
Total 5E-09 9E-04
R 6 resident resident_adult 1,3-Butadiene 2.6E-08 1.0E-03
R 6 resident resident_adult 1-Hexane (n-hexane) 0.0E+00 9.4E-07
R 6 resident resident_adult Acrylonitrile 4.7E-09 8.1E-05
R 6 resident resident_adult Arsenic 6.0E-14 1.1E-09
R 6 resident resident_adult Benzene 1.5E-10 1.5E-06
R 6 resident resident_adult Beryllium 2.8E-15 1.4E-10
R 6 resident resident_adult Cadmium 1.2E-14 7.5E-11
R _6 resident resident_adult Chloroform (Trichloromethane) 2.2E-11 7.5E-06
R_6 resident resident_adult Cobalt 0.0E+00 5.2E-10
R _6 resident resident_adult Copper 0.0E+00 1.5E-11
R_6 resident resident_adult Cyclohexane 0.0E+00 1.4E-07
R_6 resident resident_adult Dichlorobenzene,1,4- 3.0E-11 7.9E-09
R_6 resident resident_adult Ethylbenzene 0.0E+00 1.3E-08
R_6 resident resident_adult Ethylene Dibromide 7.7E-11 3.3E-08
R_6 resident resident_adult Ethylene Glycol 0.0E+00 2.4E-10
R_6 resident resident_adult Naphthalene 0.0E+00 2.2E-08
R 6 resident resident adult Nickel 1.8E-14 8.8E-10
R 6 resident resident adult Styrene 0.0E+00 1.5E-08
R_6 resident resident_adult Tetrachloroethylene 6.8E-11 6.7E-08
(Perchloroethylene)
R 6 resident resident_adult Toluene 0.0E+00 5.4E-08
R 6 resident resident_adult Trichloroethylene 1.4E-11 2.6E-08
R 6 resident resident _adult Vinyl Chloride 9.6E-11 2.5E-07
Total 3E-08 1E-03
R 6 resident resident_child 1,3-Butadiene 5.1E-09 1.0E-03
R_6 resident resident_child 1-Hexane (n-hexane) 0.0E+00 9.4E-07
R _6 resident resident_child Acrylonitrile 9.4E-10 8.1E-05
R _6 resident resident_child Arsenic 1.2E-14 1.1E-09
R _6 resident resident_child Benzene 3.1E-11 1.5E-06
R_6 resident resident_child Beryllium 5.6E-16 1.4E-10
R _6 resident resident_child Cadmium 2.3E-15 7.5E-11
R_6 resident resident_child Chloroform (Trichloromethane) 4.4E-12 7.5E-06
R _6 resident resident_child Cobalt 0.0E+00 5.2E-10
R_6 resident resident_child Copper 0.0E+00 1.5E-11
R_6 resident resident_child Cyclohexane 0.0E+00 1.4E-07
R_6 resident resident_child Dichlorobenzene,1,4- 5.9E-12 7.9E-09
R_6 resident resident_child Ethylbenzene 0.0E+00 1.3E-08
R_6 resident resident_child Ethylene Dibromide 1.5E-11 3.3E-08
R_6 resident resident_child Ethylene Glycol 0.0E+00 2.4E-10
R_6 resident resident_child Naphthalene 0.0E+00 2.2E-08
R_6 resident resident_child Nickel 3.6E-15 8.8E-10
R_6 resident resident_child Styrene 0.0E+00 1.5E-08
R_6 resident resident_child Tetrachloroethylene 1.4E-11 6.7E-08
(Perchloroethylene)
R_6 resident resident_child Toluene 0.0E+00 5.4E-08
R_6 resident resident_child Trichloroethylene 2.7E-12 2.6E-08
R_6 resident resident_child Vinyl Chloride 1.9E-11 2.5E-07
Total 6E-09 1E-03
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Calculated Air and Soil Concentrations at Receptor R_2

USEPA Region 9 Preliminary Remediation Goals (PRGs) (c

Comparison of Concentrations to PRGs

Maximum Annual Average
i Air Residential Soil PR ) ) : .
(Cﬁlzmg?eudn& IRAP software) CAS Number C(ﬁ:sz:t?asti?)lL Concentration (Célzmg?eudn& PRG Table) CAS Number * de(msllksgc)J © Ambient Air PRG (ug/m?) | Soil Qoncentratlon Alr C_oncentratlon
3 Ratio: modeled Ratio: modeled
(mglkg) (ug/m’) concentration/PRG concentration/PRG
Soll Air
Concentration Basis | Concentration Basis
11-Dichloropropene 563-58-6 1.13E-16 5.56E-08 NA NC NC
1,2,4-Trimethylbenzene 95-63-6 4.27E-09 1.62E-07 1,2,4-Trimethylbenzene 95-63-6 5.2E+01 nc 6.2E+00 nc 8.E-11 3.E-08
1,3-Dichloropropane 142-28-9 1.04E-09 9.75E-08 1,3-Dichloropropane 142-28-9 1.0E+02 nc 7.3E+01 nc 1.E-11 1.E-09
1-Hexane (n-hexane) 110-54-3 7.03E-15 2.06E-10 n-Hexane 110-54-3 1.1E+02 sat 2.1E+02 nc 6.E-17 1.E-12
2,2-oxybis (1-Chloropropane) 108-60-1 1.60E-08 2.51E-07 Bis(2-chloro-1-methylethyl)ether 108-60-1 2.9E+00 ca 1.9E-01 ca 6.E-09 1.E-06
2,2-Dichloropropane 594-20-7 1.28E-10 7.22E-08 NA NC NC
2,5-Dimethylfuran 625-86-5 2.18E-10 2.18E-07 NA NC NC
2,5-Dimethylheptane 2216-30-0 1.74E-16 4.34E-06 NA NC NC
2,5-Dione, 3-hexene 17559-81-8 2.21E-09 2.46E-07 NA NC NC
2-Chlorotoluene 95-49-8 6.28E-09 1.32E-07 o-Chlorotoluene 95-49-8 1.6E+02 nc 7.3E+01 nc 4.E-11 2.E-09
2-Hexanone 591-78-6 1.09E-08 4.86E-07 NA NC NC
2-Methyl octane 3221-61-2 2.51E-17 1.03E-06 NA NC NC
2-Methylnaphthalene 91-57-6 1.60E-07 1.50E-08 NA NC NC
3-Ethyl benzaldehyde 34246-54-3 1.28E-12 6.16E-07 NA NC NC
3-Hexen-2-one 763-93-9 5.06E-11 2.95E-05 NA NC NC
3-Penten-2-one (ethylidene acetone) 625-33-2 2.57E-12 1.25E-06 NA NC NC
3-Penten-2-one, 4-methyl 141-79-7 7.45E-11 2.41E-05 NA NC NC
4,6-Dinitro-2-methylphenol 534-52-1 6.69E-06 1.13E-06 4,6-Dinitro-o-cresol 534-52-1 6.1E+00 nc 3.7E-01 nc 1.E-06 3.E-06
4-Chlorotoluene 106-43-4 1.81E-09 1.14E-07 NA NC NC
4-Ethyl benzaldehyde 4748-78-1 6.96E-13 3.36E-07 NA NC NC
9-Octadecenamide (oleamide) 301-02-0 9.72E-11 6.52E-07 NA NC NC
Acenaphthene 83-32-9 2.08E-10 1.16E-09 Acenaphthene 83-32-9 3.7E+03 nc 2.2E+02 nc 6.E-14 5.E-12
Acenaphthylene 208-96-8 2.72E-08 2.10E-09 NA NC NC
Acetone 67-64-1 1.06E-07 1.59E-05 Acetone 67-64-1 1.4E+04 nc 3.3E+03 nc 8.E-12 5.E-09
Acetophenone 98-86-2 3.04E-07 8.82E-07 NA NC NC
Acrylic Acid 79-10-7 4.77E-14 4.66E-12 Acrylic acid 79-10-7 2.9E+04 nc 1.0E+00 nc 2.E-18 4.E-12
Acrylonitrile 107-13-1 3.65E-09 2.84E-06 Acrylonitrile 107-13-1 2.1E-01 ca* 2.8E-02 ca* 2.E-08 1.E-04
Aldrin 309-00-2 6.51E-09 6.34E-09 Aldrin 309-00-2 2.9E-02 ca* 3.9E-04 ca 2.E-07 2.E-05
Aluminum 7429-90-5 2.71E-03 2.53E-05 Aluminum 7429-90-5 7.6E+04 nc 5.1E+00 nc 4.E-08 5.E-06
Aniline 62-53-3 4.47E-06 1.86E-06 NA NC NC
Anthracene 120-12-7 2.67E-09 3.31E-09 Anthracene 120-12-7 2.2E+04 nc 1.1E+03 nc 1.E-13 3.E-12
Antimony 7440-36-0 1.96E-08 1.01E-06 Antimony and compounds 7440-36-0 3.1E+01 nc 6.E-10 NC
Aroclor 1254 11097-69-1 5.30E-08 6.06E-09 PCBs (unspeciated mixture, high risk, e.g. 11097-69-1 2.2E-01 car* 3.4E-03 ca* 2.E-07 2.E-06
Aroclor 1254)
Arsenic 7440-38-2 1.14E-07 2.77E-05 Arsenic 7440-38-2 3.9E-01 ca* 4.5E-04 ca 3.E-07 6.E-02
Barium 7440-39-3 2.51E-04 1.98E-06 Barium and compounds 7440-39-3 5.4E+03 nc 5.2E-01 nc 5.E-08 4.E-06
Benzaldehyde 100-52-7 1.27E-06 1.27E-06 Benzaldehyde 100-52-7 6.1E+03 nc 3.7E+02 nc 2.E-10 3.E-09
Benzene 71-43-2 1.35E-10 6.70E-07 Benzene 71-43-2 6.4E-01 ca* 2.5E-01 ca 2.E-10 3.E-06
Benzidine (d) 92-87-5 2.18E-05 1.30E-05 Benzidine 92-87-5 2.1E-03 ca 2.9E-05 ca 1.E-02 4.E-01
Benzo(a)Anthracene 56-55-3 6.91E-10 7.67E-10 Benz[aJanthracene 56-55-3 6.2E-01 ca 9.2E-03 ca 1.E-09 8.E-08
Benzo(a)pyrene 50-32-8 6.04E-10 9.82E-10 Benzo[a]pyrene 50-32-8 6.2E-02 ca 9.2E-04 ca 1.E-08 1.E-06
Benzo(b)fluoranthene 205-99-2 8.13E-09 7.63E-09 Benzo[b]fluoranthene 205-99-2 6.2E-01 ca 9.2E-03 ca 1.E-08 8.E-07
Benzo(e)pyrene 192-97-2 5.67E-13 1.47E-09 NA NC NC
Benzo(g,h,i)perylene 191-24-2 2.37E-08 3.15E-09 NA NC NC
Benzo(k)fluoranthene 207-08-9 3.52E-09 1.49E-09 Benzo[K]fluoranthene 207-08-9 6.2E+00 ca 9.2E-02 ca 6.E-10 2.E-08
Benzoic Acid 65-85-0 2.23E-06 7.27E-06 Benzoic acid 65-85-0 1.0E+05 max 1.5E+04 nc 2.E-11 5.E-10
Benzoic acid, methyl ester (methyl 93-58-3 9.80E-08 2.09E-07 NA NC NC
benzoate)
Benzonitrile 100-47-0 4.96E-07 4.84E-07 NA NC NC
Benzyl alcohol 100-51-6 3.64E-06 5.41E-06 Benzyl alcohol 100-51-6 1.8E+04 nc 1.1E+03 nc 2.E-10 5.E-09
Beryllium 7440-41-7 1.59E-04 2.77E-05 Beryllium and compounds 7440-41-7 1.5E+02 nc 8.0E-04 ca* 1.E-06 3.E-02
BHC, alpha- 319-84-6 1.27E-09 5.53E-09 HCH (alpha) 319-84-6 9.0E-02 ca 1.1E-03 ca 1.E-08 5.E-06
BHC, beta- 319-85-7 3.02E-09 1.43E-08 HCH (beta) 319-85-7 3.2E-01 ca 3.7E-03 ca 1.E-08 4.E-06
Bis(2-chlorethyl)ether 111-44-4 4.42E-08 2.11E-07 Bis(2-chloroethyl)ether 111-44-4 2.2E-01 ca 6.1E-03 ca 2.E-07 3.E-05
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Bis(2-chloroethoxy) methane 111-91-1 4.15E-07 2.16E-07 NA NC NC
Bromobenzene 108-86-1 1.23E-09 1.29E-07 Bromobenzene 108-86-1 2.8E+01 nc 1.0E+01 nc 4.E-11 1.E-08
Bromochloromethane 74-97-5 3.27E-14 3.93E-07 Chloroethane 75-00-3 3.0E+00 ca 2.3E+00 ca 1.E-14 2.E-07
Bromodichloromethane 75-27-4 7.42E-08 1.41E-06 Bromodichloromethane 75-27-4 8.2E-01 ca 1.1E-01 ca 9.E-08 1.E-05
Bromoform (tribromomethane) 75-25-2 3.88E-11 3.57E-06 Bromoform (tribromomethane) 75-25-2 6.2E+01 ca* 1.7E+00 ca* 6.E-13 2.E-06
Bromophenyl-phenylether, 4- 101-55-3 2.31E-06 1.74E-07 NA NC NC
Butylbenzene, n- 104-51-8 1.45E-15 1.58E-07 n-Butylbenzene 104-51-8 2.4E+02 sat 1.5E+02 nc 6.E-18 1.E-09
Butylbenzene, sec 135-98-8 1.05E-15 1.26E-07 sec-Butylbenzene 135-9-88 2.2E+02 sat 1.5E+02 nc 5.E-18 9.E-10
Butylbenzene, tert 98-06-6 3.61E-09 1.50E-07 tert-Butylbenzene 98-06-6 3.9E+02 sat 1.5E+02 nc 9.E-12 1.E-09
Butylbenzylphthalate 85-68-7 3.36E-09 2.81E-07 Butyl benzyl phthalate 85-68-7 1.2E+04 nc 7.3E+02 nc 3.E-13 4.E-10
Cadmium 7440-43-9 1.81E-05 6.87E-05 Cadmium and compounds 7440-43-9 3.7E+01 nc 1.1E-03 ca 5.E-07 6.E-02
Carbazole 86-74-8 3.37E-06 2.54E-07 Carbazole 86-74-8 2.4E+01 ca 3.4E-01 ca 1.E-07 8.E-07
Carbon Disulfide 75-15-0 7.81E-12 3.21E-07 Carbon disulfide 75-15-0 3.6E+02 nc 7.3E+02 nc 2.E-14 4.E-10
Carbon Tetrachloride 56-23-5 2.19E-11 1.75E-07 Carbon tetrachloride 56-23-5 2.5E-01 ca** 1.3E-01 ca* 9.E-11 1.E-06
Chlordane 57-74-9 3.77E-08 1.54E-08 Chlordane (technical) (a) 12789-03-6 1.6E+00 ca* 1.9E-02 ca* 2.E-08 8.E-07
Chlorine 7782-50-5 3.31E-03 9.31E-03 Chlorine 7782-50-5 2.1E-01 nc NC 4.E-02
Chloro-3-methylphenol, 4- 59-50-7 6.04E-06 5.61E-07 NA NC NC
Chloroaniline, p- 106-47-8 2.18E-06 1.08E-06 4-Chloroaniline 106-47-8 2.4E+02 nc 1.5E+01 nc 9.E-09 7.E-08
Chlorobenzene 108-90-7 9.02E-08 6.67E-05 Chlorobenzene 108-90-7 1.5E+02 nc 6.2E+01 nc 6.E-10 1.E-06
Chlorobenzilate 510-15-6 1.75E-09 3.06E-08 Chlorobenzilate 510-15-6 1.8E+00 ca 2.5E-02 ca 1.E-09 1.E-06
Chloroethane 75-00-3 3.82E-12 3.41E-07 NA NC NC
Chloroform (Trichloromethane) 67-66-3 3.69E-10 2.13E-06 Chloroform 67-66-3 2.2E-01 ca 8.3E-02 ca 2.E-09 3.E-05
Chloronaphthalene, 2- 91-58-7 1.79E-06 1.69E-07 beta-Chloronaphthalene 91-58-7 4.9E+03 nc 2.9E+02 nc 4.E-10 6.E-10
Chlorophenol, 2- 95-57-8 9.79E-07 2.22E-07 2-Chlorophenol 95-57-8 6.3E+01 nc 1.8E+01 nc 2.E-08 1.E-08
Chlorophenyl-phenylether, 4- 7005-72-3 1.42E-07 2.87E-07 NA NC NC
Chromium 7440-47-3 1.51E-04 1.28E-06 Chromium IlI 16065-83-1 1.0E+05 max 2.E-09 NC
Chromium, hexavalent 7440-47-3 1.51E-04 1.28E-06 Chromium VI 18540-29-9 3.0E+01 ca** 2.3E-05 ca 5.E-06 6.E-02
Chrysene 218-01-9 4.51E-09 2.91E-09 Chrysene 218-01-9 6.2E+01 ca 9.2E-01 ca 7.E-11 3.E-09
Cobalt 7440-48-4 1.65E-05 1.28E-07 Cobalt 7440-48-4 9.0E+02 ca** 6.9E-04 ca* 2.E-08 2.E-04
Copper 7440-50-8 4.96E-05 2.62E-05 Copper and compounds 7440-50-8 3.1E+03 nc 2.E-08 NC
Cresol, m- 108-39-4 1.18E-08 2.37E-07 3-Methylphenol 108-39-4 3.1E+03 nc 1.8E+02 nc 4.E-12 1.E-09
Cresol, o- 95-48-7 6.61E-09 5.41E-07 2-Methylphenol 95-48-7 3.1E+03 nc 1.8E+02 nc 2.E-12 3.E-09
Cresol, p- 106-44-5 2.77E-10 2.37E-07 4-Methylphenol 106-44-5 3.1E+02 nc 1.8E+01 nc 9.E-13 1.E-08
Cumene (Isopropylbenzene) 98-82-8 4.15E-10 9.41E-08 Cumene (isopropylbenzene) 98-82-8 5.7E+02 nc 4.0E+02 nc 7.E-13 2.E-10
DDD, 4,4'- 72-54-8 2.53E-07 3.41E-08 DDD 72-54-8 2.4E+00 ca 2.8E-02 ca 1.E-07 1.E-06
DDE, 4,4'- 72-55-9 8.91E-08 1.16E-08 DDE 72-55-9 1.7E+00 ca 2.0E-02 ca 5.E-08 6.E-07
DDT, 4-4'- 50-29-3 5.90E-08 8.85E-09 DDT 50-29-3 1.7E+00 ca* 2.0E-02 ca* 3.E-08 4.E-07
delta-BHC 319-86-8 1.61E-07 1.29E-08 NA NC NC
Diallate 2303-16-4 1.67E-10 1.62E-06 Diallate 2303-16-4 8.0E+00 ca 1.1E-01 ca 2.E-11 1.E-05
Dibenz(a,h)anthracene 53-70-3 1.64E-09 1.04E-10 Dibenz[ah]anthracene 53-70-3 6.2E-02 ca 9.2E-04 ca 3.E-08 1.E-07
Dibenzofuran 132-64-9 3.64E-06 2.74E-07 Dibenzofuran 132-64-9 1.5E+02 nc 7.3E+00 nc 3.E-08 4.E-08
Dibromo-3-chloropropane, 1,2- 96-12-8 1.23E-07 6.72E-07 1,2-Dibromo-3-chloropropane (DBCP) 96-12-8 4.6E-01 car* 2.1E-01 nc 3.E-07 3.E-06
Dibromochloromethane 124-48-1 5.63E-07 2.79E-06 Dibromochloromethane 124-48-1 1.1E+00 ca 8.0E-02 ca 5.E-07 3.E-05
Dichlorobenzene, 1,2- 95-50-1 4.88E-09 2.18E-07 1,2-Dichlorobenzene 95-50-1 6.0E+02 sat 2.1E+02 nc 8.E-12 1.E-09
Dichlorobenzene, 1,3- 541-73-1 6.85E-09 2.29E-07 1,3-Dichlorobenzene 541-73-1 5.3E+02 nc 1.1E+02 nc 1.E-11 2.E-09
Dichlorobenzene,1,4- 106-46-7 1.53E-09 2.59E-07 1,4-Dichlorobenzene 106-46-7 3.4E+00 ca 3.1E-01 ca 4.E-10 8.E-07
Dichlorobenzidine, 3,3'- 91-94-1 3.12E-07 1.34E-06 3,3-Dichlorobenzidine 91-94-1 1.1E+00 ca 1.5E-02 ca 3.E-07 9.E-05
Dichlorodifluoromethane 75-71-8 1.49E-09 9.91E-07 Dichlorodifluoromethane 75-71-8 9.4E+01 nc 2.1E+02 nc 2.E-11 5.E-09
Dichloroethane 1,1- 75-34-3 9.62E-12 7.99E-08 1,1-Dichloroethane 75-34-3 5.1E+02 nc 5.2E+02 nc 2.E-14 2.E-10
Dichloroethane, 1,2- (Ethylene Dichloride] 107-06-2 3.74E-11 1.31E-07 1,2-Dichloroethane (EDC) 107-06-2 2.8E-01 ca* 7.4E-02 ca* 1.E-10 2.E-06
Dichloroethylene 1,1- 75-35-4 3.90E-12 9.10E-08 1,1-Dichloroethylene 75-35-4 1.2E+02 nc 2.1E+02 nc 3.E-14 4.E-10
Dichloroethylene, cis-1,2- 156-59-2 1.52E-09 1.08E-07 1,2-Dichloroethylene (cis) 156-59-2 4.3E+01 nc 3.7E+01 nc 4.E-11 3.E-09
Dichloroethylene-1,2 (trans) 156-60-5 9.44E-12 7.47E-08 1,2-Dichloroethylene (trans) 156-60-5 6.9E+01 nc 7.3E+01 nc 1.E-13 1.E-09
Dichlorophenol, 2,4- 120-83-2 3.73E-08 3.36E-07 2,4-Dichlorophenol 120-83-2 1.8E+02 nc 1.1E+01 nc 2.E-10 3.E-08
Dichloropropane, 1,2- 78-87-5 3.53E-11 1.03E-07 1,2-Dichloropropane 78-87-5 3.4E-01 ca* 9.9E-02 ca* 1.E-10 1.E-06
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Dichloropropene, 1,3- (cis) 542-75-6 1.32E-11 1.96E-07 1,3-Dichloropropene 542-75-6 7.8E-01 ca 4.8E-01 ca 2.E-11 4.E-07
Dieldrin 60-57-1 5.74E-09 3.03E-09 Dieldrin 60-57-1 3.0E-02 ca 4.2E-04 ca 2.E-07 7.E-06
Diethyl phthalate 84-66-2 2.57E-08 2.61E-07 Diethyl phthalate 84-66-2 4.9E+04 nc 2.9E+03 nc 5.E-13 9.E-11
Dimethyl phthalate 131-11-3 2.11E-09 1.74E-07 Dimethyl phthalate 131-11-3 1.0E+05 max 3.7E+04 nc 2.E-14 5.E-12
Dimethylphenol, 2,4- 105-67-9 9.83E-09 7.99E-07 2,4-Dimethylphenol 105-67-9 1.2E+03 nc 7.3E+01 nc 8.E-12 1.E-08
Di-n-butyl phthalate 84-74-2 3.87E-08 9.60E-07 Dibutyl phthalate 84-74-2 6.1E+03 nc 3.7E+02 nc 6.E-12 3.E-09
Dinitrobenzene, 1,3- 99-65-0 8.58E-08 2.79E-07 1,3-Dinitrobenzene 99-65-0 6.1E+00 nc 3.7E-01 nc 1.E-08 8.E-07
Dinitrophenol, 2,4- 51-28-5 1.58E-08 2.37E-06 2,4-Dinitrophenol 51-28-5 1.2E+02 nc 7.3E+00 nc 1.E-10 3.E-07
Dinitrotoluene, 2,4- 121-14-2 9.57E-08 3.41E-07 2,4-Dinitrotoluene 121-14-2 1.2E+02 nc 7.3E+00 nc 8.E-10 5.E-08
Dinitrotoluene, 2,6- 606-20-2 7.26E-08 2.74E-07 2,6-Dinitrotoluene 606-20-2 6.1E+01 nc 3.7E+00 nc 1.E-09 8.E-08
Di-n-octylphthalate 117-84-0 1.70E-08 3.72E-07 di-n-Octyl phthalate 117-84-0 2.4E+03 nc 1.5E+02 nc 7.E-12 3.E-09
Dioxane, 1,4- 123-91-1 1.68E-13 2.30E-11 1,4-Dioxane 123-91-1 4.4E+01 ca 6.1E-01 ca 4.E-15 4.E-11
Diphenylamine 122-39-4 3.59E-06 2.72E-07 Diphenylamine 122-39-4 1.5E+03 nc 9.1E+01 nc 2.E-09 3.E-09
Diphenylhydrazine,1,2- 122-66-7 5.70E-08 1.81E-07 1,2-Diphenylhydrazine 122-66-7 6.1E-01 ca 8.4E-03 ca 9.E-08 2.E-05
Endosulfan | 115-29-7 5.39E-11 3.39E-09 Endosulfan 115-29-7 3.7E+02 nc 2.2E+01 nc 1.E-13 2.E-10
Endosulfan Il 33213-65-9 3.08E-08 6.91E-09 NA NC NC
Endosulfan sulfate 1031-07-8 4.83E-08 3.95E-09 NA NC NC
Endrin 72-20-8 1.41E-07 1.25E-08 Endrin 72-20-8 1.8E+01 nc 1.1E+00 nc 8.E-09 1.E-08
Endrin aldehyde 7421-93-4 1.91E-07 1.52E-08 NA NC NC
Endrin ketone 53494-70-5 4.92E-11 4.45E-09 Endrin 72-20-8 1.8E+01 nc 1.1E+00 nc 3.E-12 4.E-09
Ethylbenzene 100-41-4 7.86E-11 8.09E-08 Ethylbenzene 100-41-4 4.0E+02 sat 1.1E+03 nc 2.E-13 8.E-11
Ethylene dibromide 106-93-4 2.23E-08 3.41E-07 1,2-Dibromoethane (EDB) 106-93-4 3.2E-02 ca 3.4E-03 ca 7.E-07 1.E-04
Ethylene Glycol 107-21-1 1.37E-08 3.23E-08 Ethylene glycol 107-21-1 1.0E+05 max 7.3E+03 nc 1.E-13 4.E-12
Ethylhexyl phthalate, bis-2- 117-81-7 1.12E-07 4.69E-06 Bis(2-ethylhexyl)phthalate (DEHP) 117-81-7 3.5E+01 ca* 4.8E-01 ca 3.E-09 1.E-05
Fluoranthene 206-44-0 9.85E-09 1.27E-08 Fluoranthene 206-44-0 2.3E+03 nc 1.5E+02 nc 4.E-12 9.E-11
Fluorene 86-73-7 3.43E-10 3.26E-09 Fluorene 86-73-7 2.7E+03 nc 1.5E+02 nc 1.E-13 2.E-11
Freon 113 (1,1,2-trichloro-1,2,2-trifluoroef] 76-13-1 7.13E-12 8.61E-08 Freon 113 76-13-1 5.6E+03 sat 3.1E+04 nc 1.E-15 3.E-12
gamma-BHC (Lindane) 58-89-9 1.05E-08 3.03E-09 HCH (gamma) Lindane 58-89-9 4.4E-01 ca* 5.2E-03 ca 2.E-08 6.E-07
HeptaCDD, 1,2,3,4,6,7,8- 35822-46-9 1.09E-10 2.30E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 3.E-05 5.E-04
HeptaCDF, 1,2,3,4,6,7,8- 67562-39-4 5.29E-10 1.12E-10 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 1.E-04 2.E-03
HeptaCDF, 1,2,3,4,7,8,9- 55673-89-7 1.31E-10 2.66E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 3.E-05 6.E-04
Heptachlor 1024-57-3 1.06E-10 1.11E-08 Heptachlor epoxide 1024-57-3 5.3E-02 ca* 7.4E-04 ca* 2.E-09 2.E-05
Heptachlor epoxide 76-44-8 6.15E-09 6.36E-09 Heptachlor 76-44-8 1.1E-01 ca 1.5E-03 ca 6.E-08 4.E-06
HexaCDD, 1,2,3,4,7,8- 39227-28-6 1.06E-10 2.22E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 3.E-05 5.E-04
HexaCDD, 1,2,3,6,7,8- 57653-85-7 1.08E-10 2.24E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 3.E-05 5.E-04
HexaCDD, 1,2,3,7,8,9- 19408-74-3 1.25E-10 2.62E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 3.E-05 6.E-04
HexaCDF, 1,2,3,4,7,8- 70648-26-9 6.93E-10 1.42E-10 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 2.E-04 3.E-03
HexaCDF, 1,2,3,6,7,8- 57117-44-9 3.78E-10 7.71E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 1.E-04 2.E-03
HexaCDF, 1,2,3,7,8,9- 72918-21-9 1.03E-10 2.04E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 3.E-05 5.E-04
HexaCDF, 2,3,4,6,7,8- 60851-34-5 2.13E-10 4.33E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 5.E-05 1.E-03
Hexachloro-1,3-butadiene (Perchlorobuta| 87-68-3 8.93E-08 2.90E-07 Hexachlorobutadiene 87-68-3 6.2E+00 ca** 8.6E-02 ca* 1.E-08 3.E-06
Hexachlorobenzene 118-74-1 2.48E-07 2.59E-07 Hexachlorobenzene 118-74-1 3.0E-01 ca 4.2E-03 ca 8.E-07 6.E-05
Hexachlorocyclopentadiene 77-47-4 9.46E-08 1.95E-06 Hexachlorocyclopentadiene 77-47-4 3.7E+02 nc 2.1E-01 nc 3.E-10 9.E-06
Hexachloroethane (Perchloroethane) 67-72-1 9.11E-08 3.59E-07 Hexachloroethane 67-72-1 3.5E+01 car* 4.8E-01 car* 3.E-09 7.E-07
Hydrogen chloride 7647-01-0 1.47E-02 4.14E-02 Hydrogen chloride 7647-01-0 2.1E+01 nc NC 2.E-03
Indeno(1,2,3-cd) pyrene 193-39-5 1.44E-08 1.12E-09 Indeno[1,2,3-cd]pyrene 193-39-5 6.2E-01 ca 9.2E-03 ca 2.E-08 1.E-07
lodomethane 74-88-4 2.44E-09 5.09E-07 NA NC NC
Isophorone 78-59-1 9.32E-09 2.06E-07 Isophorone 78-59-1 5.1E+02 ca* 7.1E+00 ca 2.E-11 3.E-08
Isopropyl toluene, p- 99-87-6 3.77E-09 1.32E-07 NA NC NC
Lead 7439-92-1 2.70E-04 6.87E-05 Lead 7439-92-1 4.0E+02 nc 1.5E+00 NAAQS 7.E-07 5.E-05
Manganese 7439-96-5 2.96E-06 1.01E-05 Manganese and compounds 7439-96-5 1.8E+03 nc 5.1E-02 nc 2.E-09 2.E-04
Mercuric chloride 7487-94-7 7.28E-05 6.02E-06 Mercury and compounds 7487-94-7 2.3E+01 nc 3.E-06 NC
Mercury, elemental 7439-97-6 - 3.49E-07 NA NC NC
Methoxychlor 72-43-5 8.26E-09 1.41E-08 Methoxychlor 72-43-5 3.1E+02 nc 1.8E+01 nc 3.E-11 8.E-10
Methyl bromide (Bromomethane) 74-83-9 2.01E-10 1.22E-06 Bromomethane (Methyl bromide) 74-83-9 3.9E+00 nc 5.2E+00 nc 5.E-11 2.E-07
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Calculated Air and Soil Concentrations at Receptor R_2

USEPA Region 9 Preliminary Remediation Goals (PRGs) (c

Comparison of Concentrations to PRGs

Maximum Annual Average
i Air Residential Soil PR ; . ; .
(Cﬁlzmg?eudn& IRAP software) CAS Number C(ﬁ:sz:t?asti?)lL Concentration (Célzmg?eudn& PRG Table) CAS Number * de(msllksgc)J ¢ Ambient Air PRG (ug/m?) |~ Soil Qoncentratlon Air C_oncentratlon
3 Ratio: modeled Ratio: modeled
(mglkg) (ug/m’) concentration/PRG concentration/PRG
Soll Air
Concentration Basis | Concentration Basis

Methyl chloride (Chloromethane) 74-87-3 2.81E-10 6.23E-06 Chloromethane (methyl chloride) 74-87-3 4.7E+01 nc 9.5E+01 nc 6.E-12 7.E-08
Methyl ethyl ketone (2-Butanone) 78-93-3 5.96E-08 1.17E-06 Methyl ethyl ketone (2-Butanone) 78-93-3 2.2E+04 nc 5.1E+03 nc 3.E-12 2.E-10
Methyl isobutyl ketone 108-10-1 6.67E-09 5.82E-07 Methyl isobutyl ketone 108-10-1 5.3E+03 nc 3.1E+03 nc 1.E-12 2.E-10
Methyl mercury 22967-92-6 1.49E-06 -- Mercury (methyl) 22967-92-6 6.1E+00 nc 2.E-07 NC
Methyl methacrylate 80-62-6 9.99E-12 1.42E-09 Methyl methacrylate 80-62-6 2.2E+03 nc 7.3E+02 nc 5.E-15 2.E-12
methyl tert-butyl ether 1634-04-4 3.07E-09 2.11E-08 Methyl tertbutyl ether (MTBE) 1634-04-4 3.2E+01 ca 7.4E+00 ca 1.E-10 3.E-09
Methylene bromide 74-95-3 1.36E-08 3.31E-07 Methylene bromide 74-95-3 6.7E+01 nc 3.7E+01 nc 2.E-10 9.E-09
Methylene chloride 75-09-2 4.05E-10 4.50E-06 Methylene chloride 75-09-2 9.1E+00 ca 4.1E+00 ca 4.E-11 1.E-06
Naphthalene 91-20-3 7.74E-08 9.26E-07 Naphthalene 91-20-3 5.6E+01 nc 3.1E+00 nc 1.E-09 3.E-07
Nickel 7440-02-0 6.19E-07 2.18E-06 Nickel (soluble salts) 7440-02-0 1.6E+03 nc 4.E-10 NC
Nitroaniline, 2- 88-74-4 5.51E-07 2.69E-07 2-Nitroaniline 88-74-4 1.8E+02 nc 1.1E-01 nc 3.E-09 2.E-06
Nitroaniline, 3- 99-09-2 6.74E-07 7.53E-07 3-Nitroaniline 99-09-2 1.8E+01 nc 3.2E-01 ca** 4.E-08 2.E-06
Nitroaniline, 4- 100-01-6 5.86E-07 6.05E-07 4-Nitroaniline 100-01-6 2.3E+01 ca** 3.2E-01 ca* 3.E-08 2.E-06
Nitrobenzene 98-95-3 4.07E-08 2.04E-07 Nitrobenzene 98-95-3 2.0E+01 nc 2.1E+00 nc 2.E-09 1.E-07
Nitrogen dioxide 10102-44-0 1.08E-06 8.48E-02 Nitrogen dioxide 1.0E+02 NAAQS NC 8.E-04
Nitrophenol, 2- 88-75-5 2.19E-08 4.58E-07 NA NC NC
Nitrophenol, 4- 100-02-7 1.60E-09 7.55E-07 NA NC NC
Nitrosodiphenylamine, N- 86-30-6 1.22E-08 2.04E-07 N-Nitrosodiphenylamine 86-30-6 9.9E+01 ca* 1.4E+00 ca* 1.E-10 1.E-07
Nitrosodipropylamine, n- 621-64-7 5.87E-08 2.49E-07 NA NC NC
N-nitrosodimethylamine 62-75-9 8.74E-08 2.38E-07 N-Nitrosodimethylamine 62-75-9 9.5E-03 ca* 1.4E-04 ca 9.E-06 2.E-03
OctaCDD, 1,2,3,4,6,7,8,9- 3268-87-9 1.39E-10 2.95E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 4.E-05 7.E-04
OctaCDF, 1,2,3,4,6,7,8,9- 39001-02-0 7.68E-11 1.63E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 2.E-05 4.E-04
PentaCDD, 1,2,3,7,8- 40321-76-4 1.66E-10 3.23E-11 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 4.E-05 7.E-04
PentaCDF, 1,2,3,7,8- 57117-41-6 6.76E-10 1.18E-10 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 2.E-04 3.E-03
PentaCDF, 2,3,4,7,8- 57117-31-4 6.81E-10 1.23E-10 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 2.E-04 3.E-03
Pentachlorobenzene 608-93-5 1.36E-07 2.28E-07 Pentachlorobenzene 608-93-5 4.9E+01 nc 2.9E+00 nc 3.E-09 8.E-08
Pentachloronitrobenzene (PCNB) 82-68-8 3.31E-07 2.69E-07 Pentachloronitrobenzene 82-68-8 1.9E+00 ca* 2.6E-02 ca 2.E-07 1.E-05
Pentachlorophenol 87-86-5 1.15E-06 4.01E-06 Pentachlorophenol 87-86-5 3.0E+00 ca 5.6E-02 ca 4.E-07 7.E-05
Perylene 198-55-0 3.21E-13 3.53E-09 NA NC NC
Phenanthrene 85-01-8 1.38E-08 3.91E-08 NA NC NC
Phenol 108-95-2 5.17E-09 2.95E-07 Phenol 108-95-2 1.8E+04 nc 1.1E+03 nc 3.E-13 3.E-10
Phosphine imide, P,P,P-triphenyl 2240-47-3 3.56E-10 2.74E-07 NA NC NC
Propylbenzene, n- 103-65-1 1.42E-15 1.07E-07 n-Propylbenzene 103-65-1 2.4E+02 sat 1.5E+02 nc 6.E-18 7.E-10
Propylene oxide 75-56-9 4.15E-12 2.59E-10 Propylene oxide 75-56-9 1.9E+00 ca* 5.2E-01 ca* 2.E-12 5.E-10
Pyrene 129-00-0 4.26E-08 1.28E-08 Pyrene 129-00-0 2.3E+03 nc 1.1E+02 nc 2.E-11 1.E-10
Pyridine 110-86-1 4.54E-09 4.78E-07 Pyridine 110-86-1 6.1E+01 nc 3.7E+00 nc 7.E-11 1.E-07
Selenium 7782-49-2 4.69E-08 8.26E-07 Selenium 7782-49-2 3.9E+02 nc 1.E-10 NC
Silver 7440-22-4 6.10E-05 6.01E-07 Silver and compounds 7440-22-4 3.9E+02 nc 2.E-07 NC
Styrene 100-42-5 3.36E-09 7.47E-08 Styrene 100-42-5 1.7E+03 sat 1.1E+03 nc 2.E-12 7.E-11
Sulfur dioxide 9/5/7446 5.83E-06 2.25E-02 Sulfur dioxide 7.8E+01 NAAQS NC 3.E-04
TetraCDD, 2,3,7,8- 1746-01-6 8.53E-11 1.16E-11 2,3,7,8-TCDD (dioxin) 1746-01-6 3.9E-06 ca 4.5E-08 ca 2.E-05 3.E-04
TetraCDF, 2,3,7,8- 51207-31-9 8.63E-10 1.11E-10 Dioxin (2,3,7,8-TCDD)+++ 1746-01-6 3.9E-06 ca 4.5E-08 ca 2.E-04 2.E-03
Tetrachlorobenzene, 1,2,4,5- 95-94-3 7.08E-08 2.47E-07 1,2,4,5-Tetrachlorobenzene 95-94-3 1.8E+01 nc 1.1E+00 nc 4.E-09 2.E-07
Tetrachloroethane, 1,1,1,2- 630-20-6 8.97E-10 6.93E-08 1,1,1,2-Tetrachloroethane 630-20-6 3.2E+00 ca 2.6E-01 ca 3.E-10 3.E-07
Tetrachloroethane, 1,1,2,2- 79-34-5 2.05E-09 3.41E-07 1,1,2,2-Tetrachloroethane 79-34-5 4.1E-01 ca 3.3E-02 ca 5.E-09 1.E-05
Tetrachloroethylene (Perchloroethylene) 127-18-4 5.78E-09 2.90E-05 Tetrachloroethylene (PCE) 127-18-4 4.8E-01 ca* 3.2E-01 ca 1.E-08 9.E-05
Tetrahydrofuran 109-99-9 4.27E-09 1.19E-06 Tetrahydrofuran 109-99-9 9.4E+00 ca 9.9E-01 ca 5.E-10 1.E-06
Thallium (1) 7440-28-0 2.64E-04 2.03E-06 Thallium and compounds 7440-28-0 5.2E+00 nc 5.E-05 NC
Toluene 108-88-3 1.58E-09 3.05E-06 Toluene 108-88-3 5.2E+02 sat 4.0E+02 nc 3.E-12 8.E-09
Trichlorobenzene, 1,2,3- 87-61-6 3.35E-06 4.47E-07 NA NC NC
Trichlorobenzene, 1,2,4- 120-82-1 1.39E-08 2.41E-07 1,2,4-Trichlorobenzene 120-82-1 6.2E+01 nc 3.7E+00 nc 2.E-10 7.E-08
Trichloroethane, 1,1,1- 71-55-6 9.95E-12 7.19E-08 1,1,1-Trichloroethane 71-55-6 1.2E+03 sat 2.3E+03 nc 8.E-15 3.E-11
Trichloroethane, 1,1,2- 79-00-5 2.43E-10 2.07E-07 1,1,2-Trichloroethane 79-00-5 7.3E-01 ca* 1.2E-01 ca 3.E-10 2.E-06
Trichloroethylene 79-01-6 2.37E-10 6.80E-07 Trichloroethylene (TCE) 79-01-6 5.3E-02 ca 1.7E-02 ca 4.E-09 4.E-05
Trichlorofluoromethane (Freon 11) 75-69-4 7.80E-12 3.28E-07 Trichlorofluoromethane 75-69-4 3.9E+02 nc 7.3E+02 nc 2.E-14 4.E-10
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Calculated Air and Soil Concentrations at Receptor R_2

USEPA Region 9 Preliminary Remediation Goals (PRGs)

Comparison of Concentrations to PRGs

Maximum Annual Average
i Air Residential Soil PR ; . ; .
(Cﬁlzmg?eudn& IRAP software) CAS Number C(ﬁ:sz:t?asti?)lL Concentration (Célzmg?eudn& PRG Table) CAS Number * de(msllksgc)J ¢ Ambient Air PRG (ug/m?) |~ Soil Qoncentratlon Air C_oncentratlon
3 Ratio: modeled Ratio: modeled
(ma/kg) (ug/m’) concentration/PRG concentration/PRG
Soll Air
Concentration Basis | Concentration Basis

Trichlorophenol, 2,4,5- 95-95-4 4.81E-07 4.16E-07 2,4,5-Trichlorophenol 95-95-4 6.1E+03 nc 3.7E+02 nc 8.E-11 1.E-09
Trichlorophenol, 2,4,6- 88-06-2 3.84E-08 3.28E-07 2,4,6-Trichlorophenol 88-06-2 6.1E+00 nc** 3.7E-01 nc** 6.E-09 9.E-07
Trichloropropane, 1,2,3- 96-18-4 1.28E-09 3.23E-07 1,2,3-Trichloropropane 96-18-4 3.4E-02 ca 3.4E-03 ca 4.E-08 1.E-04
Trimethylbenzene, 1,3,5- 108-67-8 1.01E-09 1.05E-07 1,3,5-Trimethylbenzene 108-67-8 2.1E+01 nc 6.2E+00 nc 5.E-11 2.E-08
\Vanadium 7440-62-2 7.24E-05 5.34E-07 Vanadium and compounds 7440-62-2 7.8E+01 nc 9.E-07 NC
Vinyl Acetate 108-05-4 5.94E-09 3.93E-07 Vinyl acetate 108-05-4 4.3E+02 nc 2.1E+02 nc 1.E-11 2.E-09
Vinyl Chloride 75-01-4 1.88E-12 1.75E-07 Vinyl chloride 75-01-4 7.9E-02 ca 1.1E-01 ca 2.E-11 2.E-06
Xylene, m- 108-38-3 1.93E-10 1.50E-07 Xylenes (b) 1330-20-7 2.7E+02 nc 1.1E+02 nc 7.E-13 1.E-09
Xylene, o- 95-47-6 1.25E-10 9.57E-08 Xylenes (b) 1330-20-7 2.7E+02 nc 1.1E+02 nc 5.E-13 9.E-10
Xylene, p- 106-42-3 1.61E-10 1.50E-07 Xylenes (b) 1330-20-7 2.7E+02 nc 1.1E+02 nc 6.E-13 1.E-09
Zinc 7440-66-6 9.00E-06 3.32E-05 Zinc 7440-66-6 2.3E+04 nc 4.E-10 NC

NAAQS = National Ambient Air Quality Standard (annual average). Value for lead is a quarterly average.
+++ = Used PRG value for 2,3,7,8-TCDD toxic equivalents (TEQs) in comparison with other congeners, which are also expressed as 2,3,7,8-TCDD TEQs.

NA = PRG not available.

-- = Not calculated (per USEPA's HHRAP methodology).

(a) Used PRG value for technical chlordane
(b) Used PRG value for xylenes

(c) Source: http://www.epa.gov/region09/waste/sfund/prg/files/prgtable2004.xls

Notes from USEPA Region IX PRG Table: ca=Cancer PRG; nc= Noncancer PRG; ca* (where: nc PRG < 100X ca PRG); ca** (where nc PRG < 10X ca PRG); max=Ceiling limit; sat=Soil
(d) Benzidine was not detected in stack gases during the Performance Demonstration Test (PDT) and there is no evidence from waste profile reports and analytical spent carbon data that it has been accepted

in spent carbon received at the facility.
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

A_1 max hourly impact point (stack)

Arsenic 8.2E-02
Nitrogen dioxide 3.6E-02
Chlorine 8.9E-03
Sulfur dioxide 6.8E-03
Hydrogen chloride 4.0E-03
Beryllium 3.1E-03
Cadmium 1.3E-03
Lead 2.6E-04
Nickel 2.1E-04
Copper 1.5E-04
Mercury 3.9E-05
Mercuric chloride 9.7E-06
Hexachlorobenzene 8.7E-06
Chlorophenyl-phenylether, 4- 7.7E-06
Benzidine 5.2E-06
Dibromo-3-chloropropane, 1,2- 4.5E-06
Thallium (1) 3.8E-06
Chloroform (Trichloromethane) 2.9E-06
Vanadium 2.0E-06
Hexachlorocyclopentadiene 2.0E-06
Manganese 1.9E-06
4,6-Dinitro-2-methylphenol 1.1E-06
Silver 1.1E-06
Barium 7.5E-07
Zinc 6.3E-07
Pentachlorophenol 5.4E-07
Chromium 4.8E-07
Chromium, hexavalent 4.8E-07
Aluminum 4.8E-07
PentaCDF, 2,3,4,7,8- 3.3E-07
Selenium 3.2E-07
Tetrachloroethylene (Perchloroethylene) 2.9E-07
Nitrosodipropylamine, n- 2.5E-07
Fluoranthene 1.7E-07
Bromoform (triboromomethane) 1.4E-07
Antimony 1.3E-07
Benzoic Acid 1.2E-07
Dinitrotoluene, 2,4- 1.1E-07
Chlorobenzene 1.1E-07
Benzene 1.0E-07
Ethylhexyl phthalate, bis-2- 9.4E-08
Dibromochloromethane 9.4E-08
Dinitrotoluene, 2,6- 9.2E-08
Bromodichloromethane 7.1E-08
Methylene chloride 6.5E-08
Dinitrophenol, 2,4- 6.3E-08
Methyl bromide (Bromomethane) 6.3E-08
Nitrophenol, 4- 6.1E-08
Nitroaniline, 3- 6.1E-08
Chloronaphthalene,2- 5.7E-08
3-Penten-2-one, 4-methyl 4.8E-08
Dichlorobenzidine, 3,3'- 4.5E-08
Methylene bromide 4.4E-08
Pentachloronitrobenzene (PCNB) 3.6E-08
Dimethylphenol, 2,4- 2.7E-08
Acrylonitrile 2.6E-08
Chlorobenzilate 2.5E-08
Cobalt 2.4E-08
Nitrophenol, 2- 2.3E-08
Carbazole 2.0E-08
Dinitrobenzene, 1,3- 1.9E-08
Carbon Tetrachloride 1.9E-08
Benzyl alcohol 1.8E-08
Methyl ethyl ketone (2-Butanone) 1.8E-08
Benzaldehyde 1.7E-08
Toluene 1.7E-08
Heptachlor 1.5E-08
Nitroaniline, 4- 1.4E-08
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

ACUTE INHALATION

COMPOUND HAZARD QUOTIENT (a)
Benzonitrile 1.3E-08
Di-n-butyl phthalate 1.3E-08
Aniline 1.2E-08
TetraCDF, 2,3,7,8- 1.1E-08
Carbon Disulfide 1.0E-08
Phenol 1.0E-08
Heptachlor epoxide 8.5E-09
Endrin 8.4E-09
Phenanthrene 7.9E-09
Chlorophenol, 2- 7.5E-09
Chloroaniline, p- 7.2E-09
Acetone 6.7E-09
Methyl chloride (Chloromethane) 6.3E-09
HexaCDF, 1,2,3,6,7,8- 6.2E-09
Trichlorobenzene, 1,2,3- 6.0E-09
Acetophenone 5.9E-09
Bromophenyl-phenylether, 4- 5.8E-09
HexaCDF, 2,3,4,6,7,8- 5.8E-09
Chloro-3-methylphenol, 4- 5.6E-09
Hexachloro-1,3-butadiene (Perchlorobutadiene 5.4E-09
Cresol, 0- 5.4E-09
N-nitrosodimethylamine 4.8E-09
HexaCDF, 1,2,3,4,7,8- 3.8E-09
Butylbenzylphthalate 3.8E-09
Dichlorobenzene, 1,3- 3.7E-09
HexaCDD, 1,2,3,4,7,8- 3.6E-09
Diethyl phthalate 3.5E-09
Tetrachloroethane, 1,1,2,2- 3.4E-09
Vinyl Acetate 3.3E-09
PentaCDF, 1,2,3,7,8- 3.2E-09
Dichloropropene, 1,3- (cis) 3.2E-09
Bis(2-chloroethoxy) methane 2.9E-09
Trichlorophenol, 2,4,5- 2.8E-09
Nitrobenzene 2.7E-09
Nitroaniline, 2- 2.7E-09
PentaCDD, 1,2,3,7,8- 2.6E-09
Benzo(b)fluoranthene 2.6E-09
2,5-Dimethylheptane 2.5E-09
Naphthalene 2.5E-09
2-Hexanone 2.4E-09
Hexachloroethane (Perchloroethane) 2.4E-09
Cresol, m- 2.4E-09
Cresol, p- 2.4E-09
Dimethyl phthalate 2.3E-09
Endosulfan | 2.3E-09
Dichlorophenol, 2,4- 2.3E-09
Trichlorophenol, 2,4,6- 2.2E-09
Acenaphthylene 2.1E-09
Chlordane 2.1E-09
Pyridine 1.9E-09
BHC, beta- 1.9E-09
Dibenzofuran 1.8E-09
Diphenylamine 1.8E-09
Bromobenzene 1.7E-09
Aldrin 1.7E-09
Isophorone 1.7E-09
Tetrachlorobenzene, 1,2,4,5- 1.7E-09
Nitrosodiphenylamine, N- 1.6E-09
TetraCDD, 2,3,7,8- 1.6E-09
Pentachlorobenzene 1.5E-09
Di-n-octylphthalate 1.5E-09
Trichlorobenzene, 1,2,4- 1.4E-09
Xylene, m- 1.4E-09
Xylene, p- 1.4E-09
Indeno(1,2,3-cd) pyrene 1.3E-09
Diphenylhydrazine,1,2- 1.2E-09
Trichloropropane, 1,2,3- 1.1E-09
Butylbenzene, sec 1.0E-09
Chrysene 9.7E-10
1,1-Dichloropropene 8.9E-10
Xylene, o- 8.7E-10
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

Trichloroethane, 1,1,2- 8.3E-10
3-Ethyl benzaldehyde 8.2E-10
Aroclor 1254 8.1E-10
Dieldrin 8.1E-10
BHC, alpha- 7.4E-10
Styrene 7.2E-10
lodomethane 7.1E-10
Bis(2-chlorethyl)ether 7.1E-10
2,2'-oxybis (1-Chloropropane) 6.7E-10
DDT, 4-4'- 5.9E-10
Benzo(a)Anthracene 5.1E-10
Benzo(k)fluoranthene 5.0E-10
4-Ethyl benzaldehyde 4.5E-10
OctaCDF, 1,2,3,4,6,7,8,9- 4.4E-10
gamma-BHC (Lindane) 4.1E-10
Methyl isobutyl ketone 3.9E-10
HexaCDD, 1,2,3,7,8,9- 3.5E-10
Ethylene dibromide 3.4E-10
Benzo(a)pyrene 3.3E-10
Tetrahydrofuran 3.2E-10
HexaCDD, 1,2,3,6,7,8- 3.0E-10
1,3-Dichloropropane 2.6E-10
Butylbenzene, n- 2.5E-10
Dichloroethylene 1,1- 2.4E-10
2,2-Dichloropropane 2.4E-10
Butylbenzene, tert 2.4E-10
Tetrachloroethane, 1,1,1,2- 2.3E-10
DDD, 4,4'- 2.3E-10
Trichloroethane, 1,1,1- 2.1E-10
Trichloroethylene 2.0E-10
Vinyl Chloride 1.9E-10
Acenaphthene 1.8E-10
Pyrene 1.7E-10
Trimethylbenzene, 1,3,5- 1.7E-10
2-Methylnaphthalene 1.5E-10
HeptaCDF, 1,2,3,4,6,7,8- 1.5E-10
Dichlorobenzene, 1,2- 1.5E-10
Dichloroethane, 1,2- (Ethylene Dichloride) 1.3E-10
Anthracene 1.1E-10
Methoxychlor 9.4E-11
Dichlorobenzene,1,4- 8.7E-11
OctaCDD, 1,2,3,4,6,7,8,9- 7.9E-11
DDE, 4,4'- 7.8E-11
Cumene (Isopropylbenzene) 7.7E-11
2-Chlorotoluene 6.6E-11
4-Chlorotoluene 6.6E-11
Ethylene Glycol 6.5E-11
Fluorene 5.7E-11
Propylbenzene, n- 5.4E-11
1,2, 4-Trimethylbenzene 4.7E-11
Dichloropropane, 1,2- 4.1E-11
Dichloroethylene, cis-1,2- 3.9E-11
HexaCDF, 1,2,3,7,8,9- 3.3E-11
Ethylbenzene 3.3E-11
Chloroethane 2.7E-11
Trichlorofluoromethane (Freon 11) 2.6E-11
Bromochloromethane 2.6E-11
methyl tert-butyl ether 2.4E-11
HeptaCDF, 1,2,3,4,7,8,9- 2.1E-11
Benzo(g,h,i)perylene 2.1E-11
Propylene oxide 1.7E-11
Dichloroethylene-1,2 (trans) 1.4E-11
Dichlorodifluoromethane 1.3E-11
Dichloroethane 1,1- 1.3E-11
HeptaCDD, 1,2,3,4,6,7,8- 7.7E-12
Methyl methacrylate 4.1E-12
Dibenz(a,h)anthracene 1.9E-12
Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane) 1.7E-12
Dioxane, 1,4- 1.5E-12
Acrylic Acid 1.6E-13
1-Hexane (n-hexane) 2.8E-14
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

2,5-Dimethylfuran NC
2,5-Dione, 3-hexene NC
2-Methyl octane NC
3-Hexen-2-one NC
3-Penten-2-one (ethylidene acetone) NC
9-Octadecenamide (oleamide) NC
Benzo(e)pyrene NC
Benzoic acid, methyl ester (methyl benzoate) NC
delta-BHC NC
Diallate NC
Endosulfan Il NC
Endosulfan sulfate NC
Endrin aldehyde NC
Endrin ketone NC
Isopropyl toluene, p- NC
Perylene NC
Phosphine imide, P,P,P-triphenyl NC
Total (b) 1.0E-01
A_2 closest business

Nitrogen dioxide 3.6E-02
Arsenic 3.3E-02
Chlorine 9.0E-03
Sulfur dioxide 6.9E-03
Hydrogen chloride 4.0E-03
Beryllium 1.3E-03
Cadmium 5.2E-04
Lead 1.0E-04
Nickel 8.2E-05
Copper 5.9E-05
Mercury 3.9E-05
Mercuric chloride 9.7E-06
Hexachlorobenzene 8.7E-06
Chlorophenyl-phenylether, 4- 7.7E-06
Benzidine 5.1E-06
Dibromo-3-chloropropane, 1,2- 4.5E-06
Chloroform (Trichloromethane) 2.9E-06
Hexachlorocyclopentadiene 2.0E-06
Thallium (1) 1.5E-06
4,6-Dinitro-2-methylphenol 1.1E-06
Vanadium 8.1E-07
Manganese 7.7E-07
Pentachlorophenol 5.4E-07
Silver 4.5E-07
PentaCDF, 2,3,4,7,8- 3.2E-07
Barium 3.0E-07
Tetrachloroethylene (Perchloroethylene) 2.9E-07
Nitrosodipropylamine, n- 2.5E-07
Zinc 2.5E-07
Chromium 1.9E-07
Chromium, hexavalent 1.9E-07
Aluminum 1.9E-07
Fluoranthene 1.7E-07
Bromoform (tribromomethane) 1.4E-07
Antimony 1.4E-07
Selenium 1.3E-07
Benzoic Acid 1.2E-07
Dinitrotoluene, 2,4- 1.2E-07
Chlorobenzene 1.1E-07
Benzene 1.0E-07
Dibromochloromethane 9.4E-08
Dinitrotoluene, 2,6- 9.2E-08
Ethylhexyl phthalate, bis-2- 9.2E-08
Bromodichloromethane 7.1E-08
Methylene chloride 6.5E-08
Dinitrophenol, 2,4- 6.4E-08
Methyl bromide (Bromomethane) 6.3E-08
Nitrophenol, 4- 6.1E-08
Nitroaniline, 3- 6.1E-08
Chloronaphthalene,2- 5.7E-08
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

3-Penten-2-one, 4-methyl 4.9E-08
Methylene bromide 4.5E-08
Dichlorobenzidine, 3,3'- 4.4E-08
Pentachloronitrobenzene (PCNB) 3.6E-08
Dimethylphenol, 2,4- 2.7E-08
Acrylonitrile 2.6E-08
Chlorobenzilate 2.5E-08
Nitrophenol, 2- 2.3E-08
Carbazole 2.1E-08
Dinitrobenzene, 1,3- 1.9E-08
Carbon Tetrachloride 1.9E-08
Benzyl alcohol 1.8E-08
Methyl ethyl ketone (2-Butanone) 1.8E-08
Benzaldehyde 1.7E-08
Toluene 1.7E-08
Heptachlor 1.5E-08
Nitroaniline, 4- 1.4E-08
Benzonitrile 1.3E-08
Di-n-butyl phthalate 1.3E-08
Aniline 1.2E-08
TetraCDF, 2,3,7,8- 1.1E-08
Carbon Disulfide 1.0E-08
Phenol 1.0E-08
Cobalt 9.7E-09
Heptachlor epoxide 8.6E-09
Endrin 8.4E-09
Phenanthrene 7.9E-09
Chlorophenol, 2- 7.5E-09
Chloroaniline, p- 7.3E-09
Acetone 6.8E-09
Methyl chloride (Chloromethane) 6.3E-09
HexaCDF, 1,2,3,6,7,8- 6.0E-09
Trichlorobenzene, 1,2,3- 6.0E-09
Acetophenone 5.9E-09
Bromophenyl-phenylether, 4- 5.8E-09
Chloro-3-methylphenol, 4- 5.7E-09
HexaCDF, 2,3,4,6,7,8- 5.7E-09
Hexachloro-1,3-butadiene (Perchlorobutadiene 5.5E-09
Cresol, o- 5.5E-09
N-nitrosodimethylamine 4.8E-09
Butylbenzylphthalate 3.8E-09
Dichlorobenzene, 1,3- 3.7E-09
HexaCDF, 1,2,3,4,7,8- 3.7E-09
Diethyl phthalate 3.5E-09
HexaCDD, 1,2,3,4,7,8- 3.5E-09
Tetrachloroethane, 1,1,2,2- 3.5E-09
Vinyl Acetate 3.4E-09
Dichloropropene, 1,3- (cis) 3.2E-09
PentaCDF, 1,2,3,7,8- 3.1E-09
Bis(2-chloroethoxy) methane 2.9E-09
Trichlorophenol, 2,4,5- 2.8E-09
Nitrobenzene 2.7E-09
Nitroaniline, 2- 2.7E-09
Benzo(b)fluoranthene 2.6E-09
PentaCDD, 1,2,3,7,8- 2.5E-09
2,5-Dimethylheptane 2.5E-09
Naphthalene 2.5E-09
2-Hexanone 2.5E-09
Hexachloroethane (Perchloroethane) 2.4E-09
Cresol, m- 2.4E-09
Cresol, p- 2.4E-09
Dimethyl phthalate 2.3E-09
Endosulfan | 2.3E-09
Dichlorophenol, 2,4- 2.3E-09
Trichlorophenol, 2,4,6- 2.2E-09
Acenaphthylene 2.1E-09
Chlordane 2.1E-09
Pyridine 1.9E-09
BHC, beta- 1.9E-09
Dibenzofuran 1.8E-09
Diphenylamine 1.8E-09
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

ACUTE INHALATION

COMPOUND HAZARD QUOTIENT (a)
Bromobenzene 1.7E-09
Aldrin 1.7E-09
Isophorone 1.7E-09
Tetrachlorobenzene, 1,2,4,5- 1.7E-09
Nitrosodiphenylamine, N- 1.7E-09
TetraCDD, 2,3,7,8- 1.5E-09
Pentachlorobenzene 1.5E-09
Di-n-octylphthalate 1.5E-09
Trichlorobenzene, 1,2,4- 1.4E-09
Xylene, m- 1.4E-09
Xylene, p- 1.4E-09
Diphenylhydrazine,1,2- 1.2E-09
Trichloropropane, 1,2,3- 1.1E-09
Butylbenzene, sec 1.0E-09
Chrysene 9.7E-10
1,1-Dichloropropene 9.0E-10
Xylene, o- 8.8E-10
Trichloroethane, 1,1,2- 8.4E-10
3-Ethyl benzaldehyde 8.3E-10
Aroclor 1254 8.2E-10
Dieldrin 8.2E-10
BHC, alpha- 7.5E-10
Styrene 7.2E-10
lodomethane 7.1E-10
Bis(2-chlorethyl)ether 7.1E-10
2,2'-0xybis (1-Chloropropane) 6.8E-10
DDT, 4-4'- 5.9E-10
Benzo(a)Anthracene 5.1E-10
Indeno(1,2,3-cd) pyrene 5.1E-10
Benzo(K)fluoranthene 4.9E-10
4-Ethyl benzaldehyde 4.5E-10
OctaCDF, 1,2,3,4,6,7,8,9- 4.2E-10
gamma-BHC (Lindane) 4.1E-10
Methyl isobutyl ketone 3.9E-10
Ethylene dibromide 3.5E-10
HexaCDD, 1,2,3,7,8,9- 3.4E-10
Benzo(a)pyrene 3.2E-10
Tetrahydrofuran 3.2E-10
HexaCDD, 1,2,3,6,7,8- 2.9E-10
1,3-Dichloropropane 2.6E-10
Butylbenzene, n- 2.5E-10
Dichloroethylene 1,1- 2.5E-10
2,2-Dichloropropane 2.4E-10
Butylbenzene, tert 2.4E-10
Tetrachloroethane, 1,1,1,2- 2.3E-10
DDD, 4,4'- 2.3E-10
Trichloroethane, 1,1,1- 2.1E-10
Trichloroethylene 2.0E-10
Vinyl Chloride 2.0E-10
Acenaphthene 1.8E-10
Pyrene 1.7E-10
Trimethylbenzene, 1,3,5- 1.7E-10
2-Methylnaphthalene 1.5E-10
Dichlorobenzene, 1,2- 1.5E-10
HeptaCDF, 1,2,3,4,6,7,8- 1.5E-10
Dichloroethane, 1,2- (Ethylene Dichloride) 1.3E-10
Anthracene 1.1E-10
Methoxychlor 9.4E-11
Dichlorobenzene,1,4- 8.7E-11
DDE, 4,4'- 7.8E-11
Cumene (Isopropylbenzene) 7.7E-11
OctaCDD, 1,2,3,4,6,7,8,9- 7.7E-11
2-Chlorotoluene 6.7E-11
4-Chlorotoluene 6.6E-11
Ethylene Glycol 6.5E-11
Fluorene 5.7E-11
Propylbenzene, n- 5.4E-11
1,2,4-Trimethylbenzene 4.8E-11
Dichloropropane, 1,2- 4.2E-11
Dichloroethylene, cis-1,2- 3.9E-11
Ethylbenzene 3.3E-11
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REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

HexaCDF, 1,2,3,7,8,9- 3.2E-11
Chloroethane 2.8E-11
Trichlorofluoromethane (Freon 11) 2.7E-11
Bromochloromethane 2.6E-11
methyl tert-butyl ether 2.4E-11
HeptaCDF, 1,2,3,4,7,8,9- 2.1E-11
Benzo(g,h,i)perylene 2.1E-11
Propylene oxide 1.7E-11
Dichloroethylene-1,2 (trans) 1.4E-11
Dichlorodifluoromethane 1.3E-11
Dichloroethane 1,1- 1.3E-11
HeptaCDD, 1,2,3,4,6,7,8- 7.5E-12
Methyl methacrylate 4.1E-12
Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane) 1.7E-12
Dioxane, 1,4- 1.6E-12
Dibenz(a,h)anthracene 7.8E-13
Acrylic Acid 1.6E-13
1-Hexane (n-hexane) 2.8E-14
2,5-Dimethylfuran NC
2,5-Dione, 3-hexene NC
2-Methyl octane NC
3-Hexen-2-one NC
3-Penten-2-one (ethylidene acetone) NC
9-Octadecenamide (oleamide) NC
Benzo(e)pyrene NC
Benzoic acid, methyl ester (methyl benzoate) NC
delta-BHC NC
Diallate NC
Endosulfan Il NC
Endosulfan sulfate NC
Endrin aldehyde NC
Endrin ketone NC
Isopropyl toluene, p- NC
Perylene NC
Phosphine imide, P,P,P-triphenyl NC
Total (b) 9.0E-02
R_1 resident

Nitrogen dioxide 1.5E-02
Arsenic 1.2E-02
Chlorine 3.7E-03
Sulfur dioxide 2.8E-03
Hydrogen chloride 1.6E-03
Beryllium 4.5E-04
Cadmium 1.8E-04
Lead 3.7E-05
Nickel 2.9E-05
Copper 2.1E-05
Mercury 1.6E-05
Mercuric chloride 4.0E-06
Hexachlorobenzene 3.6E-06
Chlorophenyl-phenylether, 4- 3.2E-06
Benzidine 2.2E-06
Dibromo-3-chloropropane, 1,2- 1.8E-06
Chloroform (Trichloromethane) 1.2E-06
Hexachlorocyclopentadiene 8.0E-07
Thallium (1) 5.5E-07
4,6-Dinitro-2-methylphenol 4.7E-07
Vanadium 2.9E-07
Manganese 2.7E-07
Pentachlorophenol 2.2E-07
Silver 1.6E-07
PentaCDF, 2,3,4,7,8- 1.4E-07
Tetrachloroethylene (Perchloroethylene) 1.2E-07
Barium 1.1E-07
Nitrosodipropylamine, n- 1.0E-07
Zinc 8.9E-08
Fluoranthene 7.0E-08
Chromium 6.9E-08
Chromium, hexavalent 6.9E-08
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REACTIVATION FACILITY STACK EMISSIONS

ACUTE INHALATION

COMPOUND HAZARD QUOTIENT (a)
Aluminum 6.8E-08
Bromoform (triboromomethane) 5.9E-08
Antimony 5.5E-08
Benzoic Acid 4.8E-08
Dinitrotoluene, 2,4- 4.7E-08
Selenium 4.5E-08
Chlorobenzene 4.4E-08
Benzene 4.2E-08
Ethylhexyl phthalate, bis-2- 4.1E-08
Dibromochloromethane 3.8E-08
Dinitrotoluene, 2,6- 3.8E-08
Bromodichloromethane 2.9E-08
Methylene chloride 2.6E-08
Dinitrophenol, 2,4- 2.6E-08
Methyl bromide (Bromomethane) 2.6E-08
Nitrophenol, 4- 2.5E-08
Nitroaniline, 3- 2.5E-08
Chloronaphthalene, 2- 2.3E-08
3-Penten-2-one, 4-methyl 2.0E-08
Dichlorobenzidine, 3,3'- 1.9E-08
Methylene bromide 1.8E-08
Pentachloronitrobenzene (PCNB) 1.5E-08
Dimethylphenol, 2,4- 1.1E-08
Acrylonitrile 1.1E-08
Chlorobenzilate 1.0E-08
Nitrophenol, 2- 9.4E-09
Carbazole 8.4E-09
Dinitrobenzene, 1,3- 7.7E-09
Carbon Tetrachloride 7.6E-09
Benzyl alcohol 7.4E-09
Methyl ethyl ketone (2-Butanone) 7.4E-09
Benzaldehyde 7.0E-09
Toluene 6.8E-09
Heptachlor 6.1E-09
Nitroaniline, 4- 5.5E-09
Benzonitrile 5.3E-09
Di-n-butyl phthalate 5.3E-09
Aniline 5.0E-09
TetraCDF, 2,3,7,8- 4.6E-09
Carbon Disulfide 4.3E-09
Phenol 4.2E-09
Heptachlor epoxide 3.5E-09
Endrin 3.5E-09
Cobalt 3.4E-09
Phenanthrene 3.2E-09
Chlorophenol, 2- 3.1E-09
Chloroaniline, p- 3.0E-09
Acetone 2.8E-09
HexaCDF, 1,2,3,6,7,8- 2.7E-09
Methyl chloride (Chloromethane) 2.6E-09
HexaCDF, 2,3,4,6,7,8- 2.5E-09
Trichlorobenzene, 1,2,3- 2.5E-09
Acetophenone 2.4E-09
Bromophenyl-phenylether, 4- 2.4E-09
Chloro-3-methylphenol, 4- 2.3E-09
Hexachloro-1,3-butadiene (Perchlorobutadiene 2.2E-09
Cresol, 0- 2.2E-09
N-nitrosodimethylamine 2.0E-09
HexaCDF, 1,2,3,4,7,8- 1.6E-09
Butylbenzylphthalate 1.5E-09
HexaCDD, 1,2,3,4,7,8- 1.5E-09
Dichlorobenzene, 1,3- 1.5E-09
Diethyl phthalate 1.4E-09
Tetrachloroethane, 1,1,2,2- 1.4E-09
Vinyl Acetate 1.4E-09
PentaCDF, 1,2,3,7,8- 1.3E-09
Dichloropropene, 1,3- (cis) 1.3E-09
Bis(2-chloroethoxy) methane 1.2E-09
Trichlorophenol, 2,4,5- 1.1E-09
Nitrobenzene 1.1E-09
PentaCDD, 1,2,3,7,8- 1.1E-09
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COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

Nitroaniline, 2- 1.1E-09
Benzo(b)fluoranthene 1.0E-09
2,5-Dimethylheptane 1.0E-09
Naphthalene 1.0E-09
2-Hexanone 1.0E-09
Hexachloroethane (Perchloroethane) 9.9E-10
Cresol, m- 9.7E-10
Cresol, p- 9.7E-10
Dimethyl phthalate 9.5E-10
Endosulfan | 9.3E-10
Dichlorophenol, 2,4- 9.2E-10
Trichlorophenol, 2,4,6- 9.0E-10
Acenaphthylene 8.6E-10
Chlordane 8.5E-10
Pyridine 7.9E-10
BHC, beta- 7.9E-10
Dibenzofuran 7.5E-10
Diphenylamine 7.5E-10
Bromobenzene 7.1E-10
Aldrin 7.0E-10
Isophorone 6.8E-10
Tetrachlorobenzene, 1,2,4,5- 6.8E-10
Nitrosodiphenylamine, N- 6.7E-10
TetraCDD, 2,3,7,8- 6.5E-10
Pentachlorobenzene 6.3E-10
Di-n-octylphthalate 6.2E-10
Trichlorobenzene, 1,2,4- 5.7E-10
Xylene, m- 5.6E-10
Xylene, p- 5.6E-10
Diphenylhydrazine,1,2- 5.0E-10
Trichloropropane, 1,2,3- 4.4E-10
Butylbenzene, sec 4.2E-10
Chrysene 4.0E-10
1,1-Dichloropropene 3.7E-10
Xylene, o- 3.6E-10
Trichloroethane, 1,1,2- 3.4E-10
3-Ethyl benzaldehyde 3.4E-10
Aroclor 1254 3.3E-10
Dieldrin 3.3E-10
BHC, alpha- 3.0E-10
Styrene 2.9E-10
lodomethane 2.9E-10
Bis(2-chlorethyl)ether 2.9E-10
2,2'-0xybis (1-Chloropropane) 2.8E-10
DDT, 4-4'- 2.5E-10
Benzo(a)Anthracene 2.2E-10
Benzo(k)fluoranthene 2.1E-10
OctaCDF, 1,2,3,4,6,7,8,9- 1.9E-10
4-Ethyl benzaldehyde 1.8E-10
Indeno(1,2,3-cd) pyrene 1.8E-10
gamma-BHC (Lindane) 1.7E-10
Methyl isobutyl ketone 1.6E-10
HexaCDD, 1,2,3,7,8,9- 1.5E-10
Ethylene dibromide 1.4E-10
Benzo(a)pyrene 1.4E-10
Tetrahydrofuran 1.3E-10
HexaCDD, 1,2,3,6,7,8- 1.3E-10
1,3-Dichloropropane 1.1E-10
Butylbenzene, n- 1.0E-10
Dichloroethylene 1,1- 1.0E-10
2,2-Dichloropropane 9.9E-11
Butylbenzene, tert 9.9E-11
Tetrachloroethane, 1,1,1,2- 9.5E-11
DDD, 4,4'- 9.4E-11
Trichloroethane, 1,1,1- 8.7E-11
Trichloroethylene 8.0E-11
Vinyl Chloride 8.0E-11
Acenaphthene 7.3E-11
Pyrene 7.0E-11
Trimethylbenzene, 1,3,5- 6.9E-11
HeptaCDF, 1,2,3,4,6,7,8- 6.5E-11
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ACUTE INHALATION
HAZARD QUOTIENT (a)

2-Methylnaphthalene 6.2E-11
Dichlorobenzene, 1,2- 6.0E-11
Dichloroethane, 1,2- (Ethylene Dichloride) 5.3E-11
Anthracene 4.5E-11
Methoxychlor 3.9E-11
Dichlorobenzene,1,4- 3.6E-11
OctaCDD, 1,2,3,4,6,7,8,9- 3.4E-11
DDE, 4,4'- 3.2E-11
Cumene (Isopropylbenzene) 3.2E-11
2-Chlorotoluene 2.7E-11
4-Chlorotoluene 2.7E-11
Ethylene Glycol 2.7E-11
Fluorene 2.3E-11
Propylbenzene, n- 2.2E-11
1,2,4-Trimethylbenzene 1.9E-11
Dichloropropane, 1,2- 1.7E-11
Dichloroethylene, cis-1,2- 1.6E-11
HexaCDF, 1,2,3,7,8,9- 1.4E-11
Ethylbenzene 1.3E-11
Chloroethane 1.1E-11
Trichlorofluoromethane (Freon 11) 1.1E-11
Bromochloromethane 1.1E-11
methyl tert-butyl ether 9.7E-12
HeptaCDF, 1,2,3,4,7,8,9- 9.2E-12
Benzo(g,h,i)perylene 9.1E-12
Propylene oxide 6.9E-12
Dichloroethylene-1,2 (trans) 5.5E-12
Dichlorodifluoromethane 5.4E-12
Dichloroethane 1,1- 5.3E-12
HeptaCDD, 1,2,3,4,6,7,8- 3.3E-12
Methyl methacrylate 1.7E-12
Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane) 7.1E-13
Dioxane, 1,4- 6.3E-13
Dibenz(a,h)anthracene 2.8E-13
Acrylic Acid 6.4E-14
1-Hexane (n-hexane) 1.1E-14
2,5-Dimethylfuran NC
2,5-Dione, 3-hexene NC
2-Methyl octane NC
3-Hexen-2-one NC
3-Penten-2-one (ethylidene acetone) NC
9-Octadecenamide (oleamide) NC
Benzo(e)pyrene NC
Benzoic acid, methyl ester (methyl benzoate) NC
delta-BHC NC
Diallate NC
Endosulfan Il NC
Endosulfan sulfate NC
Endrin aldehyde NC
Endrin ketone NC
Isopropyl toluene, p- NC
Perylene NC
Phosphine imide, P,P,P-triphenyl NC
Total (b) 4.0E-02
R_2 resident

Nitrogen dioxide 9.9E-03
Arsenic 7.0E-03
Chlorine 2.4E-03
Sulfur dioxide 1.9E-03
Hydrogen chloride 1.1E-03
Beryllium 2.6E-04
Cadmium 1.1E-04
Lead 2.2E-05
Nickel 1.7E-05
Copper 1.2E-05
Mercury 1.1E-05
Mercuric chloride 2.7E-06
Hexachlorobenzene 2.4E-06
Chlorophenyl-phenylether, 4- 2.1E-06
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Benzidine 1.5E-06
Dibromo-3-chloropropane, 1,2- 1.2E-06
Chloroform (Trichloromethane) 7.8E-07
Hexachlorocyclopentadiene 5.4E-07
Thallium (1) 3.2E-07
4,6-Dinitro-2-methylphenol 3.1E-07
Vanadium 1.7E-07
Manganese 1.6E-07
Pentachlorophenol 1.5E-07
Silver 9.6E-08
PentaCDF, 2,3,4,7,8- 9.5E-08
Tetrachloroethylene (Perchloroethylene) 8.0E-08
Nitrosodipropylamine, n- 6.9E-08
Barium 6.3E-08
Zinc 5.3E-08
Fluoranthene 4.7E-08
Chromium 4.1E-08
Chromium, hexavalent 4.1E-08
Aluminum 4.0E-08
Bromoform (tribromomethane) 3.9E-08
Antimony 3.7E-08
Benzoic Acid 3.2E-08
Dinitrotoluene, 2,4- 3.1E-08
Chlorobenzene 2.9E-08
Benzene 2.8E-08
Ethylhexyl phthalate, bis-2- 2.7E-08
Selenium 2.7E-08
Dibromochloromethane 2.6E-08
Dinitrotoluene, 2,6- 2.5E-08
Bromodichloromethane 1.9E-08
Methylene chloride 1.8E-08
Dinitrophenol, 2,4- 1.7E-08
Methyl bromide (Bromomethane) 1.7E-08
Nitrophenol, 4- 1.7E-08
Nitroaniline, 3- 1.7E-08
Chloronaphthalene,2- 1.6E-08
3-Penten-2-one, 4-methyl 1.3E-08
Dichlorobenzidine, 3,3"- 1.3E-08
Methylene bromide 1.2E-08
Pentachloronitrobenzene (PCNB) 9.9E-09
Dimethylphenol, 2,4- 7.3E-09
Acrylonitrile 7.1E-09
Chlorobenzilate 6.8E-09
Nitrophenol, 2- 6.3E-09
Carbazole 5.6E-09
Dinitrobenzene, 1,3- 5.1E-09
Carbon Tetrachloride 5.1E-09
Benzyl alcohol 5.0E-09
Methyl ethyl ketone (2-Butanone) 4.9E-09
Benzaldehyde 4.7E-09
Toluene 4.5E-09
Heptachlor 4.1E-09
Nitroaniline, 4- 3.7E-09
Benzonitrile 3.6E-09
Di-n-butyl phthalate 3.5E-09
Aniline 3.4E-09
TetraCDF, 2,3,7,8- 3.1E-09
Carbon Disulfide 2.9E-09
Phenol 2.8E-09
Heptachlor epoxide 2.3E-09
Endrin 2.3E-09
Phenanthrene 2.2E-09
Chlorophenol, 2- 2.0E-09
Cobalt 2.0E-09
Chloroaniline, p- 2.0E-09
Acetone 1.8E-09
HexaCDF, 1,2,3,6,7,8- 1.8E-09
Methyl chloride (Chloromethane) 1.7E-09
HexaCDF, 2,3,4,6,7,8- 1.7E-09
Trichlorobenzene, 1,2,3- 1.6E-09
Acetophenone 1.6E-09
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

Bromophenyl-phenylether, 4- 1.6E-09
Chloro-3-methylphenol, 4- 1.5E-09
Hexachloro-1,3-butadiene (Perchlorobutadiene 1.5E-09
Cresol, o- 1.5E-09
N-nitrosodimethylamine 1.3E-09
HexaCDF, 1,2,3,4,7,8- 1.1E-09
HexaCDD, 1,2,3,4,7,8- 1.0E-09
Butylbenzylphthalate 1.0E-09
Dichlorobenzene, 1,3- 1.0E-09
Diethyl phthalate 9.6E-10
Tetrachloroethane, 1,1,2,2- 9.4E-10
Vinyl Acetate 9.2E-10
PentaCDF, 1,2,3,7,8- 9.1E-10
Dichloropropene, 1,3- (cis) 8.6E-10
Bis(2-chloroethoxy) methane 7.9E-10
Trichlorophenol, 2,4,5- 7.7E-10
PentaCDD, 1,2,3,7,8- 7.5E-10
Nitrobenzene 7.5E-10
Nitroaniline, 2- 7.4E-10
Benzo(b)fluoranthene 7.0E-10
2,5-Dimethylheptane 6.8E-10
Naphthalene 6.8E-10
2-Hexanone 6.7E-10
Hexachloroethane (Perchloroethane) 6.6E-10
Cresol, m- 6.5E-10
Cresol, p- 6.5E-10
Dimethyl phthalate 6.4E-10
Endosulfan | 6.2E-10
Dichlorophenol, 2,4- 6.2E-10
Trichlorophenol, 2,4,6- 6.0E-10
Acenaphthylene 5.8E-10
Chlordane 5.7E-10
Pyridine 5.3E-10
BHC, beta- 5.3E-10
Dibenzofuran 5.0E-10
Diphenylamine 5.0E-10
Bromobenzene 4.8E-10
Aldrin 4.7E-10
Isophorone 4.5E-10
Tetrachlorobenzene, 1,2,4,5- 4.5E-10
Nitrosodiphenylamine, N- 4.5E-10
TetraCDD, 2,3,7,8- 4.4E-10
Pentachlorobenzene 4.2E-10
Di-n-octylphthalate 4.1E-10
Trichlorobenzene, 1,2,4- 3.8E-10
Xylene, m- 3.8E-10
Xylene, p- 3.8E-10
Diphenylhydrazine,1,2- 3.3E-10
Trichloropropane, 1,2,3- 3.0E-10
Butylbenzene, sec 2.8E-10
Chrysene 2.7E-10
1,1-Dichloropropene 2.5E-10
Xylene, o- 2.4E-10
Trichloroethane, 1,1,2- 2.3E-10
3-Ethyl benzaldehyde 2.3E-10
Aroclor 1254 2.2E-10
Dieldrin 2.2E-10
BHC, alpha- 2.0E-10
Styrene 2.0E-10
lodomethane 1.9E-10
Bis(2-chlorethyl)ether 1.9E-10
2,2'-0xybis (1-Chloropropane) 1.8E-10
DDT, 4-4'- 1.7E-10
Benzo(a)Anthracene 1.5E-10
Benzo(k)fluoranthene 1.4E-10
OctaCDF, 1,2,3,4,6,7,8,9- 1.3E-10
4-Ethyl benzaldehyde 1.2E-10
gamma-BHC (Lindane) 1.1E-10
Methyl isobutyl ketone 1.1E-10
Indeno(1,2,3-cd) pyrene 1.1E-10
HexaCDD, 1,2,3,7,8,9- 1.0E-10
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

ACUTE INHALATION

COMPOUND HAZARD QUOTIENT (a)
Benzo(a)pyrene 9.5E-11
Ethylene dibromide 9.4E-11
HexaCDD, 1,2,3,6,7,8- 8.8E-11
Tetrahydrofuran 8.7E-11
1,3-Dichloropropane 7.2E-11
Butylbenzene, n- 6.9E-11
Dichloroethylene 1,1- 6.7E-11
2,2-Dichloropropane 6.6E-11
Butylbenzene, tert 6.6E-11
Tetrachloroethane, 1,1,1,2- 6.4E-11
DDD, 4,4'- 6.3E-11
Trichloroethane, 1,1,1- 5.8E-11
Trichloroethylene 5.4E-11
Vinyl Chloride 5.3E-11
Acenaphthene 4.9E-11
Pyrene 4.7E-11
Trimethylbenzene, 1,3,5- 4.6E-11
HeptaCDF, 1,2,3,4,6,7,8- 4.4E-11
2-Methylnaphthalene 4.1E-11
Dichlorobenzene, 1,2- 4.0E-11
Dichloroethane, 1,2- (Ethylene Dichloride) 3.6E-11
Anthracene 3.0E-11
Methoxychlor 2.6E-11
Dichlorobenzene,1,4- 2.4E-11
OctaCDD, 1,2,3,4,6,7,8,9- 2.3E-11
DDE, 4,4'- 2.1E-11
Cumene (Isopropylbenzene) 2.1E-11
2-Chlorotoluene 1.8E-11
4-Chlorotoluene 1.8E-11
Ethylene Glycol 1.8E-11
Fluorene 1.6E-11
Propylbenzene, n- 1.5E-11
1,2,4-Trimethylbenzene 1.3E-11
Dichloropropane, 1,2- 1.1E-11
Dichloroethylene, cis-1,2- 1.1E-11
HexaCDF, 1,2,3,7,8,9- 9.6E-12
Ethylbenzene 8.9E-12
Chloroethane 7.5E-12
Trichlorofluoromethane (Freon 11) 7.2E-12
Bromochloromethane 7.2E-12
methyl tert-butyl ether 6.5E-12
HeptaCDF, 1,2,3,4,7,8,9- 6.2E-12
Benzo(g,h,i)perylene 6.2E-12
Propylene oxide 4.6E-12
Dichloroethylene-1,2 (trans) 3.7E-12
Dichlorodifluoromethane 3.6E-12
Dichloroethane 1,1- 3.5E-12
HeptaCDD, 1,2,3,4,6,7,8- 2.3E-12
Methyl methacrylate 1.1E-12
Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane) 4.7E-13
Dioxane, 1,4- 4.2E-13
Dibenz(a,h)anthracene 1.7E-13
Acrylic Acid 4.3E-14
1-Hexane (n-hexane) 7.6E-15
2,5-Dimethylfuran NC
2,5-Dione, 3-hexene NC
2-Methyl octane NC
3-Hexen-2-one NC
3-Penten-2-one (ethylidene acetone) NC
9-Octadecenamide (oleamide) NC
Benzo(e)pyrene NC
Benzoic acid, methyl ester (methyl benzoate) NC
delta-BHC NC
Diallate NC
Endosulfan Il NC
Endosulfan sulfate NC
Endrin aldehyde NC
Endrin ketone NC
Isopropyl toluene, p- NC
Perylene NC
Phosphine imide, P,P,P-triphenyl NC
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

ACUTE INHALATION

COMPOUND HAZARD QUOTIENT (a)
Total (b) 2.0E-02
R_3 resident farmer

Nitrogen dioxide 9.4E-03
Arsenic 6.6E-03
Chlorine 2.3E-03
Sulfur dioxide 1.8E-03
Hydrogen chloride 1.0E-03
Beryllium 2.5E-04
Cadmium 1.0E-04
Lead 2.1E-05
Nickel 1.6E-05
Copper 1.2E-05
Mercury 1.0E-05
Mercuric chloride 2.5E-06
Hexachlorobenzene 2.2E-06
Chlorophenyl-phenylether, 4- 2.0E-06
Benzidine 1.5E-06
Dibromo-3-chloropropane, 1,2- 1.2E-06
Chloroform (Trichloromethane) 7.4E-07
Hexachlorocyclopentadiene 5.1E-07
Thallium (1) 3.1E-07
4,6-Dinitro-2-methylphenol 2.9E-07
Vanadium 1.6E-07
Manganese 1.5E-07
Pentachlorophenol 1.4E-07
PentaCDF, 2,3,4,7,8- 9.1E-08
Silver 9.1E-08
Tetrachloroethylene (Perchloroethylene) 7.5E-08
Nitrosodipropylamine, n- 6.5E-08
Barium 6.0E-08
Zinc 5.0E-08
Fluoranthene 4.4E-08
Chromium 3.9E-08
Chromium, hexavalent 3.9E-08
Aluminum 3.8E-08
Bromoform (triboromomethane) 3.7E-08
Antimony 3.5E-08
Benzoic Acid 3.0E-08
Dinitrotoluene, 2,4- 3.0E-08
Chlorobenzene 2.8E-08
Benzene 2.7E-08
Ethylhexyl phthalate, bis-2- 2.6E-08
Selenium 2.5E-08
Dibromochloromethane 2.4E-08
Dinitrotoluene, 2,6- 2.4E-08
Bromodichloromethane 1.8E-08
Methylene chloride 1.7E-08
Dinitrophenol, 2,4- 1.6E-08
Methyl bromide (Bromomethane) 1.6E-08
Nitrophenol, 4- 1.6E-08
Nitroaniline, 3- 1.6E-08
Chloronaphthalene, 2- 1.5E-08
3-Penten-2-one, 4-methyl 1.2E-08
Dichlorobenzidine, 3,3'- 1.2E-08
Methylene bromide 1.1E-08
Pentachloronitrobenzene (PCNB) 9.3E-09
Dimethylphenol, 2,4- 6.9E-09
Acrylonitrile 6.7E-09
Chlorobenzilate 6.4E-09
Nitrophenol, 2- 5.9E-09
Carbazole 5.3E-09
Dinitrobenzene, 1,3- 4.8E-09
Carbon Tetrachloride 4.8E-09
Benzyl alcohol 4.7E-09
Methyl ethyl ketone (2-Butanone) 4.7E-09
Benzaldehyde 4.4E-09
Toluene 4.3E-09
Heptachlor 3.9E-09
Nitroaniline, 4- 3.5E-09
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

ACUTE INHALATION

COMPOUND HAZARD QUOTIENT (a)
Benzonitrile 3.3E-09
Di-n-butyl phthalate 3.3E-09
Aniline 3.2E-09
TetraCDF, 2,3,7,8- 2.9E-09
Carbon Disulfide 2.7E-09
Phenol 2.6E-09
Heptachlor epoxide 2.2E-09
Endrin 2.2E-09
Phenanthrene 2.0E-09
Cobalt 1.9E-09
Chlorophenol, 2- 1.9E-09
Chloroaniline, p- 1.9E-09
Acetone 1.7E-09
HexaCDF, 1,2,3,6,7,8- 1.7E-09
HexaCDF, 2,3,4,6,7,8- 1.6E-09
Methyl chloride (Chloromethane) 1.6E-09
Trichlorobenzene, 1,2,3- 1.5E-09
Acetophenone 1.5E-09
Bromophenyl-phenylether, 4- 1.5E-09
Chloro-3-methylphenol, 4- 1.5E-09
Hexachloro-1,3-butadiene (Perchlorobutadiene 1.4E-09
Cresol, 0- 1.4E-09
N-nitrosodimethylamine 1.2E-09
HexaCDF, 1,2,3,4,7,8- 1.1E-09
HexaCDD, 1,2,3,4,7,8- 1.0E-09
Butylbenzylphthalate 9.8E-10
Dichlorobenzene, 1,3- 9.5E-10
Diethyl phthalate 9.0E-10
Tetrachloroethane, 1,1,2,2- 8.9E-10
PentaCDF, 1,2,3,7,8- 8.7E-10
Vinyl Acetate 8.6E-10
Dichloropropene, 1,3- (cis) 8.1E-10
Bis(2-chloroethoxy) methane 7.5E-10
PentaCDD, 1,2,3,7,8- 7.2E-10
Trichlorophenol, 2,4,5- 7.2E-10
Nitrobenzene 7.0E-10
Nitroaniline, 2- 7.0E-10
Benzo(b)fluoranthene 6.6E-10
2,5-Dimethylheptane 6.4E-10
Naphthalene 6.4E-10
2-Hexanone 6.3E-10
Hexachloroethane (Perchloroethane) 6.2E-10
Cresol, m- 6.1E-10
Cresol, p- 6.1E-10
Dimethyl phthalate 6.0E-10
Endosulfan | 5.9E-10
Dichlorophenol, 2,4- 5.8E-10
Trichlorophenol, 2,4,6- 5.7E-10
Acenaphthylene 5.4E-10
Chlordane 5.4E-10
Pyridine 5.0E-10
BHC, beta- 5.0E-10
Dibenzofuran 4.7E-10
Diphenylamine 4.7E-10
Bromobenzene 4.5E-10
Aldrin 4.4E-10
Isophorone 4.3E-10
Tetrachlorobenzene, 1,2,4,5- 4.3E-10
Nitrosodiphenylamine, N- 4.2E-10
TetraCDD, 2,3,7,8- 4.1E-10
Pentachlorobenzene 4.0E-10
Di-n-octylphthalate 3.9E-10
Trichlorobenzene, 1,2,4- 3.6E-10
Xylene, m- 3.5E-10
Xylene, p- 3.5E-10
Diphenylhydrazine,1,2- 3.1E-10
Trichloropropane, 1,2,3- 2.8E-10
Butylbenzene, sec 2.6E-10
Chrysene 2.6E-10
1,1-Dichloropropene 2.3E-10
Xylene, o- 2.3E-10
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REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

Trichloroethane, 1,1,2- 2.2E-10
3-Ethyl benzaldehyde 2.1E-10
Aroclor 1254 2.1E-10
Dieldrin 2.1E-10
BHC, alpha- 1.9E-10
Styrene 1.8E-10
lodomethane 1.8E-10
Bis(2-chlorethyl)ether 1.8E-10
2,2'-oxybis (1-Chloropropane) 1.7E-10
DDT, 4-4'- 1.6E-10
Benzo(a)Anthracene 1.4E-10
Benzo(k)fluoranthene 1.4E-10
OctaCDF, 1,2,3,4,6,7,8,9- 1.2E-10
4-Ethyl benzaldehyde 1.2E-10
gamma-BHC (Lindane) 1.0E-10
Indeno(1,2,3-cd) pyrene 1.0E-10
Methyl isobutyl ketone 1.0E-10
HexaCDD, 1,2,3,7,8,9- 9.9E-11
Benzo(a)pyrene 9.0E-11
Ethylene dibromide 8.9E-11
HexaCDD, 1,2,3,6,7,8- 8.4E-11
Tetrahydrofuran 8.2E-11
1,3-Dichloropropane 6.7E-11
Butylbenzene, n- 6.5E-11
Dichloroethylene 1,1- 6.3E-11
2,2-Dichloropropane 6.2E-11
Butylbenzene, tert 6.2E-11
Tetrachloroethane, 1,1,1,2- 6.0E-11
DDD, 4,4'- 6.0E-11
Trichloroethane, 1,1,1- 5.5E-11
Trichloroethylene 5.1E-11
Vinyl Chloride 5.0E-11
Acenaphthene 4.6E-11
Pyrene 4.4E-11
Trimethylbenzene, 1,3,5- 4.4E-11
HeptaCDF, 1,2,3,4,6,7,8- 4.2E-11
2-Methylnaphthalene 3.9E-11
Dichlorobenzene, 1,2- 3.8E-11
Dichloroethane, 1,2- (Ethylene Dichloride) 3.4E-11
Anthracene 2.9E-11
Methoxychlor 2.5E-11
Dichlorobenzene,1,4- 2.2E-11
OctaCDD, 1,2,3,4,6,7,8,9- 2.2E-11
DDE, 4,4'- 2.0E-11
Cumene (Isopropylbenzene) 2.0E-11
2-Chlorotoluene 1.7E-11
4-Chlorotoluene 1.7E-11
Ethylene Glycol 1.7E-11
Fluorene 1.5E-11
Propylbenzene, n- 1.4E-11
1,2,4-Trimethylbenzene 1.2E-11
Dichloropropane, 1,2- 1.1E-11
Dichloroethylene, cis-1,2- 1.0E-11
HexaCDF, 1,2,3,7,8,9- 9.2E-12
Ethylbenzene 8.4E-12
Chloroethane 7.1E-12
Trichlorofluoromethane (Freon 11) 6.8E-12
Bromochloromethane 6.8E-12
methyl tert-butyl ether 6.1E-12
HeptaCDF, 1,2,3,4,7,8,9- 6.0E-12
Benzo(g,h,i)perylene 5.9E-12
Propylene oxide 4.3E-12
Dichloroethylene-1,2 (trans) 3.5E-12
Dichlorodifluoromethane 3.4E-12
Dichloroethane 1,1- 3.3E-12
HeptaCDD, 1,2,3,4,6,7,8- 2.2E-12
Methyl methacrylate 1.1E-12
Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane) 4.5E-13
Dioxane, 1,4- 4.0E-13
Dibenz(a,h)anthracene 1.6E-13
Acrylic Acid 4.0E-14
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REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

1-Hexane (n-hexane) 7.1E-15
2,5-Dimethylfuran NC
2,5-Dione, 3-hexene NC
2-Methyl octane NC
3-Hexen-2-one NC
3-Penten-2-one (ethylidene acetone) NC
9-Octadecenamide (oleamide) NC
Benzo(e)pyrene NC
Benzoic acid, methyl ester (methyl benzoate) NC
delta-BHC NC
Diallate NC
Endosulfan Il NC
Endosulfan sulfate NC
Endrin aldehyde NC
Endrin ketone NC
Isopropyl toluene, p- NC
Perylene NC
Phosphine imide, P,P,P-triphenyl NC
Total (b) 2.0E-02
R_4 resident farmer

Nitrogen dioxide 1.5E-02
Arsenic 1.1E-02
Chlorine 3.7E-03
Sulfur dioxide 2.9E-03
Hydrogen chloride 1.7E-03
Beryllium 4.2E-04
Cadmium 1.7E-04
Lead 3.5E-05
Nickel 2.8E-05
Copper 2.0E-05
Mercury 1.6E-05
Mercuric chloride 4.1E-06
Hexachlorobenzene 3.6E-06
Chlorophenyl-phenylether, 4- 3.2E-06
Benzidine 2.4E-06
Dibromo-3-chloropropane, 1,2- 1.9E-06
Chloroform (Trichloromethane) 1.2E-06
Hexachlorocyclopentadiene 8.2E-07
Thallium (1) 5.2E-07
4,6-Dinitro-2-methylphenol 4.8E-07
Vanadium 2.7E-07
Manganese 2.6E-07
Pentachlorophenol 2.3E-07
Silver 1.5E-07
PentaCDF, 2,3,4,7,8- 1.5E-07
Tetrachloroethylene (Perchloroethylene) 1.2E-07
Nitrosodipropylamine, n- 1.0E-07
Barium 1.0E-07
Zinc 8.4E-08
Fluoranthene 7.1E-08
Chromium 6.5E-08
Chromium, hexavalent 6.5E-08
Aluminum 6.4E-08
Bromoform (triboromomethane) 6.0E-08
Antimony 5.7E-08
Benzoic Acid 4.9E-08
Dinitrotoluene, 2,4- 4.8E-08
Chlorobenzene 4.5E-08
Ethylhexyl phthalate, bis-2- 4.4E-08
Benzene 4.3E-08
Selenium 4.3E-08
Dibromochloromethane 3.9E-08
Dinitrotoluene, 2,6- 3.9E-08
Bromodichloromethane 3.0E-08
Methylene chloride 2.7E-08
Dinitrophenol, 2,4- 2.7E-08
Methyl bromide (Bromomethane) 2.6E-08
Nitrophenol, 4- 2.5E-08
Nitroaniline, 3- 2.5E-08
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REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

Chloronaphthalene,2- 2.4E-08
3-Penten-2-one, 4-methyl 2.0E-08
Dichlorobenzidine, 3,3'- 2.0E-08
Methylene bromide 1.9E-08
Pentachloronitrobenzene (PCNB) 1.5E-08
Dimethylphenol, 2,4- 1.1E-08
Acrylonitrile 1.1E-08
Chlorobenzilate 1.1E-08
Nitrophenol, 2- 9.6E-09
Carbazole 8.6E-09
Dinitrobenzene, 1,3- 7.8E-09
Carbon Tetrachloride 7.8E-09
Benzyl alcohol 7.6E-09
Methyl ethyl ketone (2-Butanone) 7.6E-09
Benzaldehyde 7.1E-09
Toluene 7.0E-09
Heptachlor 6.3E-09
Nitroaniline, 4- 5.7E-09
Benzonitrile 5.4E-09
Di-n-butyl phthalate 5.4E-09
Aniline 5.1E-09
TetraCDF, 2,3,7,8- 4.8E-09
Carbon Disulfide 4.4E-09
Phenol 4.3E-09
Endrin 3.6E-09
Heptachlor epoxide 3.6E-09
Phenanthrene 3.3E-09
Cobalt 3.2E-09
Chlorophenol, 2- 3.1E-09
Chloroaniline, p- 3.0E-09
HexaCDF, 1,2,3,6,7,8- 2.9E-09
Acetone 2.8E-09
HexaCDF, 2,3,4,6,7,8- 2.7E-09
Methyl chloride (Chloromethane) 2.6E-09
Trichlorobenzene, 1,2,3- 2.5E-09
Acetophenone 2.5E-09
Bromophenyl-phenylether, 4- 2.4E-09
Chloro-3-methylphenol, 4- 2.4E-09
Hexachloro-1,3-butadiene (Perchlorobutadiene 2.3E-09
Cresol, o- 2.3E-09
N-nitrosodimethylamine 2.0E-09
HexaCDF, 1,2,3,4,7,8- 1.8E-09
HexaCDD, 1,2,3,4,7,8- 1.7E-09
Butylbenzylphthalate 1.6E-09
Dichlorobenzene, 1,3- 1.5E-09
Diethyl phthalate 1.5E-09
PentaCDF, 1,2,3,7,8- 1.5E-09
Tetrachloroethane, 1,1,2,2- 1.4E-09
Vinyl Acetate 1.4E-09
Dichloropropene, 1,3- (cis) 1.3E-09
PentaCDD, 1,2,3,7,8- 1.2E-09
Bis(2-chloroethoxy) methane 1.2E-09
Trichlorophenol, 2,4,5- 1.2E-09
Nitrobenzene 1.1E-09
Nitroaniline, 2- 1.1E-09
Benzo(b)fluoranthene 1.1E-09
2,5-Dimethylheptane 1.0E-09
Naphthalene 1.0E-09
2-Hexanone 1.0E-09
Hexachloroethane (Perchloroethane) 1.0E-09
Cresol, m- 1.0E-09
Cresol, p- 1.0E-09
Dimethyl phthalate 9.8E-10
Endosulfan | 9.5E-10
Dichlorophenol, 2,4- 9.4E-10
Trichlorophenol, 2,4,6- 9.2E-10
Acenaphthylene 8.8E-10
Chlordane 8.7E-10
Pyridine 8.1E-10
BHC, beta- 8.0E-10
Dibenzofuran 7.7E-10
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ACUTE INHALATION RISK RESULTS

REACTIVATION FACILITY STACK EMISSIONS

COMPOUND

ACUTE INHALATION
HAZARD QUOTIENT (a)

Diphenylamine 7.6E-10
Bromobenzene 7.3E-10
Aldrin 7.1E-10
Isophorone 6.9E-10
Tetrachlorobenzene, 1,2,4,5- 6.9E-10
Nitrosodiphenylamine, N- 6.9E-10
TetraCDD, 2,3,7,8- 6.8E-10
Pentachlorobenzene 6.4E-10
Di-n-octylphthalate 6.4E-10
Trichlorobenzene, 1,2,4- 5.8E-10
Xylene, m- 5.7E-10
Xylene, p- 5.7E-10
Diphenylhydrazine,1,2- 5.1E-10
Trichloropropane, 1,2,3- 4.5E-10
Butylbenzene, sec 4.3E-10
Chrysene 4.2E-10
1,1-Dichloropropene 3.7E-10
Xylene, o- 3.7E-10
Trichloroethane, 1,1,2- 3.5E-10
3-Ethyl benzaldehyde 3.5E-10
Aroclor 1254 3.4E-10
Dieldrin 3.4E-10
BHC, alpha- 3.1E-10
Styrene 3.0E-10
lodomethane 3.0E-10
Bis(2-chlorethyl)ether 3.0E-10
2,2'-0xybis (1-Chloropropane) 2.8E-10
DDT, 4-4'- 2.6E-10
Benzo(a)Anthracene 2.3E-10
Benzo(K)fluoranthene 2.3E-10
OctaCDF, 1,2,3,4,6,7,8,9- 2.1E-10
4-Ethyl benzaldehyde 1.9E-10
Indeno(1,2,3-cd) pyrene 1.7E-10
gamma-BHC (Lindane) 1.7E-10
HexaCDD, 1,2,3,7,8,9- 1.7E-10
Methyl isobutyl ketone 1.6E-10
Benzo(a)pyrene 1.5E-10
Ethylene dibromide 1.4E-10
HexaCDD, 1,2,3,6,7,8- 1.4E-10
Tetrahydrofuran 1.3E-10
1,3-Dichloropropane 1.1E-10
Butylbenzene, n- 1.1E-10
Dichloroethylene 1,1- 1.0E-10
2,2-Dichloropropane 1.0E-10
Butylbenzene, tert 1.0E-10
Tetrachloroethane, 1,1,1,2- 9.7E-11
DDD, 4,4'- 9.7E-11
Trichloroethane, 1,1,1- 8.9E-11
Trichloroethylene 8.2E-11
Vinyl Chloride 8.2E-11
Acenaphthene 7.5E-11
Pyrene 7.2E-11
HeptaCDF, 1,2,3,4,6,7,8- 7.1E-11
Trimethylbenzene, 1,3,5- 7.1E-11
2-Methylnaphthalene 6.3E-11
Dichlorobenzene, 1,2- 6.1E-11
Dichloroethane, 1,2- (Ethylene Dichloride) 5.5E-11
Anthracene 4.7E-11
Methoxychlor 4.0E-11
OctaCDD, 1,2,3,4,6,7,8,9- 3.8E-11
Dichlorobenzene,1,4- 3.6E-11
DDE, 4,4'- 3.3E-11
Cumene (Isopropylbenzene) 3.2E-11
2-Chlorotoluene 2.8E-11
4-Chlorotoluene 2.8E-11
Ethylene Glycol 2.7E-11
Fluorene 2.4E-11
Propylbenzene, n- 2.3E-11
1,2,4-Trimethylbenzene 2.0E-11
Dichloropropane, 1,2- 1.7E-11
Dichloroethylene, cis-1,2- 1.6E-11
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ACUTE INHALATION RISK RESULTS
REACTIVATION FACILITY STACK EMISSIONS

ACUTE INHALATION

COMPOUND HAZARD QUOTIENT (a)
HexaCDF, 1,2,3,7,8,9- 1.5E-11
Ethylbenzene 1.4E-11
Chloroethane 1.2E-11
Trichlorofluoromethane (Freon 11) 1.1E-11
Bromochloromethane 1.1E-11
HeptaCDF, 1,2,3,4,7,8,9- 1.0E-11
Benzo(g,h,i)perylene 1.0E-11
methyl tert-butyl ether 9.9E-12
Propylene oxide 7.0E-12
Dichloroethylene-1,2 (trans) 5.7E-12
Dichlorodifluoromethane 5.6E-12
Dichloroethane 1,1- 5.4E-12
HeptaCDD, 1,2,3,4,6,7,8- 3.7E-12
Methyl methacrylate 1.7E-12
Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane) 7.3E-13
Dioxane, 1,4- 6.5E-13
Dibenz(a,h)anthracene 2.6E-13
Acrylic Acid 6.5E-14
1-Hexane (n-hexane) 1.2E-14
2,5-Dimethylfuran NC
2,5-Dione, 3-hexene NC
2-Methyl octane NC
3-Hexen-2-one NC
3-Penten-2-one (ethylidene acetone) NC
9-Octadecenamide (oleamide) NC
Benzo(e)pyrene NC
Benzoic acid, methyl ester (methyl benzoate) NC
delta-BHC NC
Diallate NC
Endosulfan Il NC
Endosulfan sulfate NC
Endrin aldehyde NC
Endrin ketone NC
Isopropyl toluene, p- NC
Perylene NC
Phosphine imide, P,P,P-triphenyl NC
Total (b) 4.0E-02

NC = Not calculated.

(a) Acute hazard quotients were calculated for all compounds with stack air
emission rates and acute inhalation toxicity criteria.

(b) The total is based on the sum of all chemical-specific hazard quotients
regardless of the type of health effects of the summed compounds. A total
value summed across all compounds is used as a screening tool only, to
determine if additional evaluation for specific types of health effects is
warranted (i.e., if the total value is greater than 1).
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Stack Emissions Risk Assessment
Chronic Multipathway Risk Results by Pathway and Receptor
Group 1: All Detected Compounds (a)

(IRAP Software Output Information)

Total Excess Total Non-
Receptor Scenario Pathway (b) Lifetime Cancer| Cancer Hazard

Risk Index

R_1 resident resident_adult air_crisk_inhale 1.9E-08 1.1E-02
R 1 resident resident adult intake_crisk_ag 5.2E-09 1.4E-04
R 1 resident resident_adult intake_crisk_soil 9.4E-11 1.4E-06

Total 2E-08 1E-02

R 1 resident resident child air_crisk inhale 3.8E-09 1.1E-02
R_1 resident resident_child intake_crisk_ag 2.5E-09 3.3E-04
R 1 resident resident_child intake crisk_soil 1.8E-10 1.3E-05

Total 7E-09 1E-02

R _2 resident resident_adult air_crisk_inhale 6.4E-08 4.8E-02
R 2 resident resident_adult intake crisk_ag 1.1E-08 3.1E-04
R_2 resident resident_adult intake_crisk_soil 2.6E-10 4.9E-06

Total 8E-08 5E-02

R 2 resident resident_child air_crisk_inhale 1.3E-08 4.8E-02
R 2 resident resident child intake crisk ag 5.5E-09 7.4E-04
R 2 resident resident child intake crisk_soil 4.8E-10 4.6E-05

Total 2E-08 5E-02

R_3 resident farmer  |farmer_adult air_crisk_inhale 2.5E-08 1.5E-02
R 3 resident farmer [farmer adult intake crisk ag 2.6E-09 4.2E-05
R 3 resident farmer [farmer adult intake crisk beef 2.4E-08 3.3E-06
R _3 resident farmer |farmer_adult intake_crisk_chick 2.7E-12 6.2E-09
R 3 resident farmer [farmer adult intake crisk_eggs 1.7E-12 5.4E-09
R 3 resident farmer [farmer_adult intake crisk_pork 6.0E-11 1.9E-09
R 3 resident farmer [farmer adult intake crisk soil 6.5E-11 2.9E-07

Total 5E-08 1E-02

R 3 resident farmer |farmer child air_crisk_inhale 3.8E-09 1.5E-02
R 3 resident farmer |farmer child intake crisk ag 9.3E-10 1.0E-04
R 3 resident farmer |farmer_child intake_crisk_beef 2.2E-09 2.1E-06
R 3 resident farmer |farmer child intake crisk _chick 2.5E-13 4.2E-09
R 3 resident farmer |farmer child intake crisk_eggs 1.6E-13 3.9E-09
R 3 resident farmer |farmer child intake crisk pork 6.1E-12 1.4E-09
R 3 resident farmer |farmer child intake crisk soil 8.1E-11 2.7E-06

Total 7E-09 1E-02

R 4 resident farmer farmer_adult air_crisk_inhale 2.3E-08 1.2E-02
R 4 resident farmer farmer_adult intake crisk ag 2.9E-09 5.0E-05
R_4 resident farmer farmer_adult intake crisk_beef 2.1E-08 3.9E-06
R _4 resident farmer farmer_adult intake crisk_chick 2.5E-12 5.7E-09
R _4 resident farmer farmer_adult intake crisk_eggs 1.6E-12 4.6E-09
R 4 resident farmer farmer_adult intake crisk pork 5.5E-11 1.6E-09
R_4 resident farmer farmer_adult intake_crisk_soil 6.1E-11 2.8E-07

Total 5E-08 1E-02

R 4 resident farmer farmer_child air_crisk _inhale 3.4E-09 1.2E-02
R_4 resident farmer farmer_child intake crisk_ag 1.0E-09 1.2E-04
R_4 resident farmer farmer_child intake_crisk_beef 1.9E-09 2.4E-06
R_4 resident farmer farmer_child intake crisk_chick 2.3E-13 3.9E-09
R 4 resident farmer farmer_child intake crisk_eggs 1.5E-13 3.3E-09
R_4 resident farmer farmer_child intake_crisk_pork 5.6E-12 1.2E-09
R_4 resident farmer farmer_child intake crisk_soil 7.6E-11 2.6E-06

Total 6E-09 1E-02

R only fish_drain fisher adult intake crisk fish 3.7E-08 1.4E-02

Total 4E-08 1E-02
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Stack Emissions Risk Assessment

Chronic Multipathway Risk Results by Pathway and Receptor
Group 1: All Detected Compounds (a)

(IRAP Software Output Information)

Total Excess Total Non-
Receptor Scenario Pathway (b) Lifetime Cancer| Cancer Hazard
Risk Index
R_only fish_drain fisher child intake crisk fish 5.2E-09 1.0E-02
Total 5E-09 1E-02
R only fish_river fisher adult intake crisk fish 2.9E-08 3.8E-03
Total 3E-08 4E-03
R _only fish_river fisher child intake crisk fish 4.1E-09 2.7E-03
Total 4E-09 3E-03
Farmer area farmer adult air_crisk inhale 1.0E-08 5.8E-03
Farmer area farmer_adult intake crisk_ag 6.9E-10 1.0E-05
Farmer area farmer_adult intake _crisk_beef 9.4E-09 8.0E-07
Farmer area farmer_adult intake crisk chick 9.7E-13 2.2E-09
Farmer area farmer_adult intake_crisk_eggs 6.2E-13 2.1E-09
Farmer area farmer_adult intake crisk_pork 2.2E-11 7.4E-10
Farmer area farmer_adult intake_crisk_soil 2.3E-11 9.9E-08
Total 2E-08 6E-03
Farmer area farmer_child air_crisk_inhale 1.6E-09 5.8E-03
Farmer area farmer_child intake crisk ag 2.5E-10 2.4E-05
Farmer area farmer_child intake crisk beef 8.7E-10 4.9E-07
Farmer area farmer child intake crisk chick 8.9E-14 1.5E-09
Farmer area farmer child intake_crisk_eggs 5.9E-14 1.5E-09
Farmer area farmer_child intake crisk_pork 2.2E-12 5.6E-10
Farmer area farmer_child intake crisk_soil 2.9E-11 9.2E-07
Total 3E-09 6E-03
Town area resident_adult air_crisk_inhale 1.3E-08 1.1E-02
Town area resident adult intake crisk_ag 8.9E-10 2.7E-05
Town area resident adult intake crisk soil 3.8E-11 9.7E-07
Total 1E-08 1E-02
Town area resident child air_crisk_inhale 2.6E-09 1.1E-02
Town area resident child intake crisk ag 4.3E-10 6.6E-05
Town area resident_child intake_crisk_soil 7.1E-11 9.1E-06
Total 3E-09 1E-02

(@) Group 1 includes 95 compounds that were detected in the Performance Demonstration Test (PDT) in addition
to several compounds that were not measured during the PDT but which were evaluated based on emission rates

derived from feed rates.

(b) Exposure pathway definitions:

IRAP Term Exposure pathway
air_crisk_inhale = inhalation of air
intake_crisk_ag = ingestion of produce
intake_crisk_beef = ingestion of beef
intake_crisk_chick = ingestion of chicken
intake_crisk_eggs = ingestion of eggs
intake_crisk_pork = ingestion of pork
intake_crisk_soil = incidental ingestion of soil
intake_crisk_fish = ingestion of fish
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Stack Emissions Risk Assessment

Chronic Multipathway Risk Results by Pathway and Receptor

Group 2: All Compounds (except benzidine) (a)
(IRAP Software Output Information)

Total Excess Total Non-

Receptor Scenario Pathway (b) Lifetime Cancer Hazard
Cancer Risk Index
R_1 resident resident_adult  |air_crisk_inhale 4.4E-08 1.2E-02
R 1 resident resident_adult intake crisk_ag 1.3E-08 1.8E-04
R_1 resident resident_adult intake_crisk_soil 9.5E-11 1.5E-06
Total 6E-08 1E-02
R_1 resident resident_child air_crisk_inhale 8.8E-09 1.2E-02
R 1 resident resident child intake crisk ag 6.4E-09 4.3E-04
R 1 resident resident child intake crisk soil 1.8E-10 1.4E-05
Total 2E-08 1E-02
R_2 resident resident_adult  |air_crisk_inhale 1.4E-07 5.1E-02
R 2 resident resident adult intake crisk ag 3.2E-08 4.1E-04
R_2 resident resident_adult intake_crisk_soil 2.6E-10 5.0E-06
Total 2E-07 5E-02
R 2 resident resident child air_crisk inhale 2.9E-08 5.1E-02
R 2 resident resident child intake crisk ag 1.5E-08 9.8E-04
R 2 resident resident_child intake crisk_soil 4.9E-10 4.7E-05
Total 4E-08 5E-02
R 3 resident farmer farmer_adult air_crisk inhale 5.6E-08 1.5E-02
R 3 resident farmer farmer_adult intake crisk_ag 6.1E-09 6.1E-05
R_3 resident farmer farmer_adult intake_crisk_beef 2.6E-08 9.8E-06
R 3 resident farmer farmer_adult intake crisk _chick 2.7E-12 6.3E-09
R 3 resident farmer farmer_adult intake crisk eggs 1.7E-12 5.5E-09
R_3 resident farmer farmer_adult intake_crisk_pork 6.1E-11 4.3E-09
R_3 resident farmer farmer_adult intake_crisk_soil 6.5E-11 3.1E-07
Total 9E-08 2E-02
R _3 resident farmer farmer_child air_crisk_inhale 8.5E-09 1.5E-02
R 3 resident farmer farmer_child intake crisk_ag 2.2E-09 1.4E-04
R 3 resident farmer farmer_child intake crisk beef 2.4E-09 6.0E-06
R 3 resident farmer farmer_child intake crisk chick 2.5E-13 4.3E-09
R _3 resident farmer farmer_child intake_crisk_eggs 1.6E-13 3.9E-09
R_3 resident farmer farmer_child intake crisk_pork 6.2E-12 3.3E-09
R_3 resident farmer farmer_child intake crisk_soil 8.2E-11 2.9E-06
Total 1E-08 2E-02
R_4 resident farmer farmer_adult air_crisk_inhale 5.0E-08 1.3E-02
R_4 resident farmer farmer_adult intake crisk_ag 6.9E-09 7.0E-05
R_4 resident farmer farmer_adult intake crisk beef 2.3E-08 1.2E-05
R 4 resident farmer farmer_adult intake crisk chick 2.5E-12 5.8E-09
R_4 resident farmer farmer_adult intake_crisk_eggs 1.6E-12 4.7E-09
R_4 resident farmer farmer_adult intake crisk_pork 5.6E-11 3.7E-09
R_4 resident farmer farmer_adult intake crisk_soil 6.1E-11 3.0E-07
Total 8E-08 1E-02
R_4 resident farmer farmer_child air_crisk_inhale 7.6E-09 1.3E-02
R_4 resident farmer farmer_child intake crisk_ag 2.5E-09 1.6E-04
R _4 resident farmer farmer_child intake crisk beef 2.1E-09 7.2E-06
R_4 resident farmer farmer_child intake_crisk_chick 2.4E-13 4.0E-09
R_4 resident farmer farmer_child intake_crisk_eggs 1.5E-13 3.4E-09
R_4 resident farmer farmer_child intake crisk_pork 5.7E-12 2.8E-09
R_4 resident farmer farmer_child intake crisk_soil 7.7E-11 2.8E-06
Total 1E-08 1E-02
R_only fish_drain fisher_adult intake crisk_fish 3.9E-08 1.4E-02
Total 4E-08 1E-02




Stack Emissions Risk Assessment

Chronic Multipathway Risk Results by Pathway and Receptor
Group 2: All Compounds (except benzidine) (a)

(IRAP Software Output Information)

Total Excess Total Non-
Receptor Scenario Pathway (b) Lifetime Cancer Hazard
Cancer Risk Index
R_only fish_drain fisher child intake crisk fish 5.6E-09 1.0E-02
Total 6E-09 1E-02
R_only fish_river fisher_adult intake_crisk_fish 3.0E-08 3.8E-03
Total 3E-08 4E-03
R_only fish_river fisher child intake crisk fish 4.3E-09 2.7E-03
Total 4E-09 3E-03
Farmer area farmer_adult air_crisk inhale 2.3E-08 6.1E-03
Farmer area farmer_adult intake crisk ag 1.6E-09 1.6E-05
Farmer area farmer adult intake crisk beef 9.8E-09 2.3E-06
Farmer area farmer_adult intake crisk_chick 9.8E-13 2.2E-09
Farmer area farmer_adult intake crisk_eggs 6.2E-13 2.2E-09
Farmer area farmer_adult intake crisk pork 2.2E-11 1.7E-09
Farmer area farmer_adult intake crisk soil 2.3E-11 1.0E-07
Total 3E-08 6E-03
Farmer area farmer_child air_crisk_inhale 3.4E-09 6.1E-03
Farmer area farmer child intake crisk ag 5.9E-10 3.6E-05
Farmer area farmer child intake crisk beef 9.0E-10 1.4E-06
Farmer area farmer_child intake_crisk_chick 9.0E-14 1.5E-09
Farmer area farmer_child intake crisk_eggs 6.0E-14 1.5E-09
Farmer area farmer_child intake crisk pork 2.2E-12 1.3E-09
Farmer area farmer_child intake_crisk_soil 2.9E-11 9.6E-07
Total 5E-09 6E-03
Town area resident adult |air_crisk inhale 2.9E-08 1.2E-02
Town area resident adult intake_crisk_ag 3.4E-09 3.8E-05
Town area resident adult intake crisk_soil 3.9E-11 9.8E-07
Total 3E-08 1E-02
Town area resident_child air_crisk_inhale 5.8E-09 1.2E-02
Town area resident child intake crisk_ag 1.5E-09 8.7E-05
Town area resident child intake crisk_soil 7.3E-11 9.2E-06
Total 7E-09 1E-02

(a) Group 2 includes over 170 compounds, of which 82 were not detected in the Performance Demonstration
Test (PDT). This group does not include benzidine which was not detected in the PDT.

(b) Exposure pathway definitions:

IRAP Term
air_crisk_inhale
intake_crisk_ag
intake_crisk_beef
intake_crisk_chick
intake_crisk_eggs
intake_crisk_pork
intake_crisk_soil
intake_crisk_fish

Exposure pathway
= inhalation of air

= ingestion of produce
ingestion of beef
ingestion of chicken

= ingestion of eggs

= ingestion of pork
incidental ingestion of soil
= ingestion of fish
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Stack Emissions Risk Assessment

Chronic Multipathway Risk Results by Pathway and Receptor

Group 3: All Compounds (a)
(IRAP Software Output Information)

Total Excess Total Non-

Receptor Scenario Pathway (b) Lifetime Cancer Hazard
Cancer Risk Index
R 1 resident resident adult |air crisk inhale 1.3E-07 1.2E-02
R_1 resident resident_adult [intake crisk_ag 5.9E-07 1.8E-04
R_1 resident resident_adult [intake_crisk_soil 9.9E-10 1.5E-06
Total 7E-07 1E-02
R_1 resident resident_child [air_crisk_inhale 2.5E-08 1.2E-02
R 1 resident resident_child |intake crisk ag 2.8E-07 4.4E-04
R_1 resident resident_child |intake crisk_soil 1.8E-09 1.4E-05
Total 3E-07 1E-02
R_2 resident resident_adult [air_crisk_inhale 5.0E-07 5.1E-02
R 2 resident resident adult |intake crisk ag 1.6E-06 4.2E-04
R 2 resident resident adult |intake crisk soil 2.6E-09 5.1E-06
Total 2E-06 5E-02
R_2 resident resident_child |air_crisk_inhale 1.0E-07 5.1E-02
R 2 resident resident child |intake crisk ag 7.9E-07 1.0E-03
R 2 resident resident child |intake crisk soil 4.9E-09 4.7E-05
Total 9E-07 5E-02
R 3 resident farmer farmer _adult |air_crisk _inhale 2.1E-07 1.5E-02
R 3 resident farmer farmer adult |intake crisk ag 2.8E-07 6.2E-05
R _3 resident farmer farmer_adult |intake crisk_beef 4.0E-08 9.8E-06
R_3 resident farmer farmer_adult  |intake_crisk_chick 3.2E-12 6.3E-09
R 3 resident farmer farmer _adult |intake crisk eggs 2.0E-12 5.5E-09
R 3 resident farmer farmer _adult |intake crisk pork 7.1E-11 4.4E-09
R _3 resident farmer farmer_adult |intake_crisk_soil 2.3E-10 3.1E-07
Total 5E-07 2E-02
R 3 resident farmer farmer_child air_crisk inhale 3.1E-08 1.5E-02
R _3 resident farmer farmer_child intake crisk_ag 1.1E-07 1.4E-04
R 3 resident farmer farmer_child intake_crisk_beef 3.8E-09 6.0E-06
R 3 resident farmer farmer_child intake crisk_chick 3.1E-13 4.3E-09
R 3 resident farmer farmer_child intake crisk_eggs 2.0E-13 3.9E-09
R 3 resident farmer farmer_child intake_crisk_pork 7.6E-12 3.3E-09
R 3 resident farmer farmer_child intake crisk_soil 3.6E-10 2.9E-06
Total 1E-07 2E-02
R 4 resident farmer farmer adult |air crisk inhale 1.8E-07 1.3E-02
R 4 resident farmer farmer _adult |intake crisk ag 2.5E-07 7.1E-05
R 4 resident farmer farmer_adult |intake crisk beef 3.7E-08 1.2E-05
R 4 resident farmer farmer_adult |intake crisk chick 2.9E-12 5.8E-09
R 4 resident farmer farmer _adult |intake crisk eggs 1.8E-12 4.7E-09
R_4 resident farmer farmer_adult |intake crisk_pork 6.5E-11 3.7E-09
R _4 resident farmer farmer_adult |intake crisk_soil 2.2E-10 3.0E-07
Total 5E-07 1E-02
R_4 resident farmer farmer_child air_crisk_inhale 2.7E-08 1.3E-02
R_4 resident farmer farmer_child intake_crisk_ag 9.9E-08 1.7E-04
R 4 resident farmer farmer_child intake crisk_beef 3.4E-09 7.2E-06
R 4 resident farmer farmer_child intake crisk chick 2.9E-13 4.0E-09
R_4 resident farmer farmer_child intake crisk_eggs 1.9E-13 3.4E-09
R_4 resident farmer farmer_child intake crisk_pork 7.0E-12 2.9E-09
R_4 resident farmer farmer_child intake crisk_soil 3.5E-10 2.8E-06
Total 1E-07 1E-02
R_only fish_drain fisher_adult intake crisk_fish 4.4E-08 1.4E-02
Total 4E-08 1E-02




Stack Emissions Risk Assessment

Chronic Multipathway Risk Results by Pathway and Receptor
Group 3: All Compounds (a)

(IRAP Software Output Information)

Total Excess Total Non-
Receptor Scenario Pathway (b) Lifetime Cancer Hazard
Cancer Risk Index
R _only fish_drain fisher child intake crisk fish 6.2E-09 1.0E-02
Total 6E-09 1E-02
R _only fish_river fisher_adult intake crisk _fish 3.9E-08 3.8E-03
Total 4E-08 4E-03
R_only fish_river fisher_child intake_crisk_fish 5.4E-09 2.7E-03
Total 5E-09 3E-03
Farmer area farmer _adult |air crisk inhale 9.0E-08 6.1E-03
Farmer area farmer_adult |intake_crisk_ag 1.0E-07 1.6E-05
Farmer area farmer_adult |intake crisk beef 1.5E-08 2.3E-06
Farmer area farmer_adult |intake_crisk_chick 1.1E-12 2.2E-09
Farmer area farmer _adult |intake crisk eggs 7.2E-13 2.2E-09
Farmer area farmer_adult |intake_crisk_pork 2.5E-11 1.7E-09
Farmer area farmer_adult |intake crisk_soil 7.9E-11 1.0E-07
Total 2E-07 6E-03
Farmer area farmer child air_crisk inhale 1.3E-08 6.1E-03
Farmer area farmer child intake crisk_ag 4.0E-08 3.6E-05
Farmer area farmer_child intake_crisk_beef 1.4E-09 1.4E-06
Farmer area farmer_child intake crisk chick 1.1E-13 1.5E-09
Farmer area farmer child intake crisk eggs 7.3E-14 1.5E-09
Farmer area farmer_child intake_crisk_pork 2.7E-12 1.3E-09
Farmer area farmer_child intake_crisk_soil 1.3E-10 9.6E-07
Total 6E-08 6E-03
Town area resident_adult |air_crisk_inhale 1.2E-07 1.2E-02
Town area resident adult |intake crisk ag 2.5E-07 3.9E-05
Town area resident adult |intake crisk soil 3.7E-10 9.9E-07
Total 4E-07 1E-02
Town area resident child |air_crisk_inhale 2.3E-08 1.2E-02
Town area resident child |intake crisk ag 1.2E-07 9.0E-05
Town area resident child |intake crisk soil 6.9E-10 9.2E-06
Total 1E-07 1E-02

(a) Group 3 includes over 170 compounds, of which 83 were not detected in the Performance Demonstration
Test, including benzidine.

(b) Exposure pathway definitions:

IRAP Term Exposure pathway
air_crisk_inhale = inhalation of air
intake_crisk_ag = ingestion of produce
intake_crisk_beef = ingestion of beef
intake_crisk_chick = ingestion of chicken
intake_crisk_eggs = ingestion of eggs
intake_crisk_pork = ingestion of pork
intake_crisk_soil = incidental ingestion of soil
intake_crisk_fish = ingestion of fish
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APPENDIX F

CHEMICAL-PHYSICAL PARAMETERS FOR COMPOUNDS
NOT INCLUDED IN USEPA’S HHRAP

A large number of chemical-physical properties are required to calculate environmental
concentrations and potential risks for compounds in a combustion source risk assessment.
In its 2005 Human Health Risk Assessment Protocol for Hazardous Waste Combustion
Facilities (HHRAP), the U.S. Environmental Protection Agency (USEPA) identified
these properties for over 200 compounds. In this risk assessment, there were over 50
additional compounds selected for evaluation, based on the results of the Performance
Demonstration Test, for which chemical-physical properties were not provided by
HHRAP and which needed to be independently obtained

Table 1, which is included in this appendix, lists the properties compiled for these
additional compounds. The methods used to identify these properties were those
employed by USEPA for HHRAP, specifically as described in Appendix A-2 of the
HHRAP report. In some cases, where data sources recommended in USEPA’s Appendix
A-2 did not provide information necessary to identify chemical-physical properties,
alternative data sources were used. Notes are provided in Table 1 for every chemical-
physical parameter indicating the source or basis for each listed value. Table 2 lists the
basis for each note included in Table 1.

Either a full set of all chemical-physical properties, or a subset of the properties, was
compiled for each compound, depending upon the availability of human health and
ecological toxicity criteria. Compounds without chronic human health toxicity criteria
and ecological toxicity reference values were not evaluated in the multiple pathway risk
assessment and thus, for these compounds, a limited subset of the chemical physical
properties was compiled. For these compounds, many of the chemical physical
parameters used in USEPA’s fate and transport modeling equations to calculate
concentrations in plants and animals (e.g., plant, beef, poultry, pork and egg biotransfer
coefficients) were not needed and thus were not compiled.
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Vapor Vvapor Solubility in Octanol:wat LOG
Molecular ) . ) . pressure H2 L Henry's law e Diffusivity in ctanol-water .
. Melting point| Melting point pressure H O (mg/L) Diffusivity in partition Octanol:water
weight .| (mmHgor N constant - water - ”
(K) (oC) (atm) @25°C o @25°C (or 3 air (cm2/sec) coefficient partition
(g/mole) 20-30°C Torr) @25°C 20-30°C (atm-m*/mol) (cm2/sec) (unitless) coefficient
(0r20-30°C) [  20.30°C) -30°C)
CAS # Compound name MW Note m Note Vp Note S Note H Note Da Note Dw Note Kow Log Kow
563-58-6 1’.1' 111 3 183 -90 24 1.19E-01 90.8 3 749 3 0.05 3 0.0823 6a 9.53E-06 6a 3.39E+02 2.53
Dichloropropene
95-63-6 1’.2'4' 120 2 229 -44 2 2.76E-03 2.1 2 57 2 6.16E-03 2 0.0606 6 7.92E-06 6 6.03E+03 3.78
Trimethylbenzene
142-28-9 1’.3' 113 3 1735 -99.5 3 2.39E-02 18.2 3 2750 3 9.76E-04 3 0.074 6 9.87E-06 6 1.00E+02 2
Dichloropropane
2,2’-oxybis (1-
108-60-1 171 2 176 -97 2 1.16E-03 0.88 2 1700 2 1.17E-04 2 0.0617 6a 7.14E-06 6a 3.02E+02 2.48
Chloropropane)
594-20-7 2’.2- 113 2 239.2 -33.8 3 1.78E-01 135 3 391 3 1.61E-02 3 0.072 6 9.48E-06 6 8.32E+02 2.92
Dichloropropane
625-86-5 2,5-Dimethylfuran 96 3 210.2 -62.8 3 3.41E-02 25.9 3 1470 3 6.55E-03 3 0.0906 6a 1.05E-05 6a 1.74E+02 2.24
2216-30-0 2’.5' 128 3 194 -79 24 1.25E-02 9.48 3 3.11 3 4 3 0.052 6 6.75E-06 6 4.07E+04 4.61
Dimethylheptane
2,5-Dione, 3-
17559-81-8 hexene 112 2 255 -18 24 2.86E-03 2.17 3 3.46E+04 3 1.11E-08 3 0.0818 6a 9.47E-06 6a 3.72E+00 0.57
78-93-3 2-Butanone 72 1 186 -87 1 1.25E-01 95 1 2.20E+05 1 5.60E-05 1 0.0808 6 9.80E-06 6 1.95E+00 0.29
95-49-8 2-Chlorotoluene 127 2 237.4 -35.6 2 4.51E-03 3.43 2 374 2 1.53E-03 2 0.0628 6 8.70E-06 6 2.63E+03 3.42
591-78-6 2-Hexanone 100 2 217.5 -55.5 3 1.53E-02 11.6 2 1.75E+04 2 9.32E-05 3 0.0882 6a 1.02E-05 6a 2.40E+01 1.38
3221-61-2 2-Methyl octane 128 2 192.7 -80.3 3 8.16E-03 6.2 2 2.87 3 5.73 3 0.0597 6 8.24E-06 6 4.90E+04 4.69
91-57-6 2 140 1 307 34 1 8.95E-05 0.068 1 25 1 5.20E-04 1 0.0522 6 7.75E-06 6 7.94E+03 3.9
Methylnaphthalene
34246-54-3 3-Ethyl 134 24 280.1 7.1 24 1.64E-04 0.125 24 398 24 5.55E-05 24 0.0726 6a 8.40E-06 6a 5.62E+02 2.75
benzaldehyde
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Vapor Vvapor Solubility in Octanol:wat LOG
Molecular L L pressure H2 n Henry's law Usivity i Diffusivity in Coton .
. Melting point| Melting point pressure H O (mg/L) Diffusivity in partition Octanol:water
weight 0| (MMHgor N constant X water ) o
(K) (oC) (atm) @25°C o @25°C (or 3 air (cm2/sec) coefficient partition
(g/mole) 20-30°C Torr) @25°C 20-30°C (atm-m*/mol) (cm2/sec) (unitless) coefficient
(0r20-30°C) [  20.30°C) -30°C)
CAS # Compound name MW Note m Note Vp Note S Note H Note Da Note Dw Note Kow Log Kow
763-93-9 3-Hexen-2-one 08 3 2175 -55.5 24 | 1.05E-02 7.96 3 8970 3 | 544805 | 3 0.0894 6a 1.03E-05 6a 2.04E+01 131
3-Penten-2-one
625-33-2 (ethylidene 84 2 205 -68 24 | 5.14E-02 39.1 3 | 462e+04 | 3 | 410805 | 3 0.0991 6a 1.15E-05 6a 3.31E+00 0.52
acetone)
141797 i’;ﬁ;}e”'z'one’ 4 98 2 214 59 3 | 145802 11 2 | 280E+04 | 3 | 367E05 | 3 0.0734 6 8.83E-06 6 2.34E+01 1.37
4,6-Dinitro-2-
534-52-1 198 2 358 85 2 | 426807 | 324804 | 2 198 2 | 42707 | 2 0.0276 6 6.91E-06 6 1.32E+02 2.12
methylphenol
106-43-4 4-Chlorotoluene 127 2 2805 75 3 | 354E-03 2.69 2 106 3 | 43803 | 3 0.0625 6 8.65E-06 6 2.14E+03 3.33
4748-78-1 4-Ethyl 134 24 280.1 7.1 24 | 1.64E-04 0.125 24 398 24 | 555605 | 24 0.0726 6a | 8.40E-06 6a 5.62E+02 275
benzaldehyde
301-02-0 ?&g:ﬁ?de;e”am'de 281 2 432 159 24 | 482800 | 3.66E06 | 24 0.046 24 | 126606 | 24 | 00443 | 6a | 513606 | 6a 3.02E+06 6.48
208-96-8 Acenaphthylene 150 1 366 03 1 | 1.20E-06 | 9.10E-04 | 1 16 1 | 110E04 | 1 0.0449 6 6.98E-06 6 1.26E+04 41
7429-90-5 Aluminum 27 1 933 660 1 | 0.00E+00 0 43 | 950404 | 1 0 3a | 00772 6 9.57E-06 6 2.14E+00 0.33
92-87-5 Benzidine 180 1 303 120 1 | 10511 | 800E-09 | 1 500 1 | 39011 | 1 0.033 6 1.50E-05 6 5.01E+01 17
192-97-2 Benzo(e)pyrene 252 3 4505 1775 3 | 750e12 | 57009 | 3 | 6.30E-03 | 3 | 3.00E07 | 3 0.0476 6a | 5.51E-06 6a 2.75E+06 6.44
191-24-2 SE”ZO(Q’h")pery'e" 280 1 551 278 2 | 132613 | 10010 | 1 | 260E-04 | 1 | 331E07 | 3 0.022 6 5.26E-06 6 3.98E+06 6.6
Benzoic acid,
93-58-3 methyl ester (methyl| 136 2 258 -15 3 | 5.00E-04 0.38 3 2100 3 | 324805 | 3 0.0577 6 8.39E-06 6 1.32E+02 2.12
benzoate)
Bis(2-chloroethoxy)
111-91-1 ot 173 2 241 32 2 | 184807 | 140804 | 2 121000 2 | 170807 | 2 0.044 6 8.46E-06 6 5.62E+00 0.75
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TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Vapor Vvapor Solubility in Octanol:wat LOG
Molecular L L pressure H2 n Henry's law Usivity i Diffusivity in Coton .
. Melting point| Melting point pressure H O (mg/L) Diffusivity in partition Octanol:water
weight 0| (MMHgor N constant X water ) o
(K) (oC) (atm) @25°C o @25°C (or 3 air (cm2/sec) coefficient partition
(g/mole) 20-30°C Torr) @25°C 20-30°C (atm-m*/mol) (cm2/sec) (unitless) coefficient
(0r20-30°C) [  20.30°C) -30°C)
CAS # Compound name MW Note m Note Vp Note S Note H Note Da Note Dw Note Kow Log Kow
108-86-1 Bromobenzene 157 2 242.4 -30.6 3 5.50E-03 4.18 3 446 2 2.47E-03 3 0.0537 6 9.30E-06 6 9.77E+02 2.99
74-97-5 Smm"c“'omme‘ha" 129 2 185.1 -87.9 3 | 1sse01 1425 2 | 1676404 | 3 | 1.46E-03 | 3 0.0688 6 1.00E-05 6 2.57E+01 1.41
104-51-8 Butylbenzene, n- 134 2 185.1 -87.9 3 1.39E-03 1.06 3 11.8 3 1.59E-02 3 0.057 6 8.12E-06 6 2.40E+04 4.38
135-98-8 Butylbenzene, sec 134 3 190.3 -82.7 3 2.30E-03 1.75 3 17.6 3 1.76E-02 3 0.057 6 8.12E-06 6 3.72E+04 4.57
98-06-6 Butylbenzene, tert 134 2 215.2 -57.8 3 2.89E-03 2.2 3 29.5 3 1.32E-02 3 0.0565 6 8.02E-06 6 1.29E+04 4.11
86-74-8 Carbazole 170 1 523 250 1 9.21E-07 7.00E-04 1 1.2 1 8.70E-08 1 3.90E-02 5 7.03E-06 5 5.01E+03 3.7
7440-48-4 Cobalt 59 1 1773 1500 1 0.00E+00 0 43 8.70E+04 24 0 3a 0.0772 6 9.57E-06 6 1.70E+00 0.23
7440-50-8 Copper 64 1 1373 1100 1 5.58E-12 4.24E-09 3 4.21E+05 3 2.50E-02 1 0.0772 6 9.57E-06 6 2.69E-01 -0.57
2303-16-4 Diallate 270 2 300.5 275 2 1.97E-07 1.50E-04 2 14 2 3.80E-06 2 0.0213 6 5.27E-06 6 6.31E+04 4.8
132-64-9 Dibenzofuran 170 1 360 87 1 2.37E-07 1.80E-04 1 3.1 1 1.30E-05 1 0.0238 6 6.00E-06 6 1.26E+04 4.1
122-39-4 Diphenylamine 159 2 326.5 53.5 2 8.79E-07 6.68E-04 2 35.7 2 4.96E-07 2 0.058 6 6.31E-06 6 3.16E+03 35
1031-07-8 Endosulfan sulfate 423 3 454.5 181.5 3 3.68E-10 2.80E-07 3 0.48 3 3.25E-07 3 0.0182 6 4.45E-06 6 4.57E+03 3.66
7421-93-4 Endrin aldehyde 380 1 420 147 8 2.63E-10 2.00E-07 1 2.40E-02 1 4.20E-06 1 0.019 6 4.37E-06 6 6.31E+04 4.8
53494-70-5 Endrin ketone 381 3 419 146 24 1.21E-07 9.20E-05 24 0.222 3 2.02E-08 3 0.0362 6a 4.19E-06 6a 9.77E+04 4.99
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Vapor Vvapor Solubility in Octanol:wat LOG
Molecular L L pressure H2 n Henry's law Usivity i Diffusivity in Coton .
. Melting point| Melting point pressure H O (mg/L) Diffusivity in partition Octanol:water
weight .| (mmHgor N constant - water - ”
(K) (oC) (atm) @25°C o @25°C (or 3 air (cm2/sec) coefficient partition
(g/mole) 20-30°C Torr) @25°C 20-30°C (atm-m*/mol) (cm2/sec) (unitless) coefficient
(0r20-30°C) [  20.30°C) -30°C)
CAS # Compound name MW Note m Note Vp Note S Note H Note Da Note Dw Note Kow Log Kow
Freon 113 (1,1,2-
76-13-1 trichloro-1,2,2- 187 2 236.6 -36.4 2 | 43eE-01 3316 2 170 2 | 48101 | 2 0.078 6 8.20E-06 6 1.45E+03 3.16
trifluoroethane)
74-88-4 lodomethane 142 2 206.6 -66.4 2 | 532801 404.46 2 13848 2 | 526803 | 2 0.0524 6 7.76E-06 6 3.24E+01 151
99-87-6 Isopropyl toluene, p-| 134 2 204.1 -68.9 3 | 192E-03 1.46 2 23.4 2 | 110802 | 2 0.056 6 7.33E-06 6 1.26E+04 41
7439-96-5 Manganese 55 1 1473 1200 1 | 55812 | 42409 | 3 1100 1 0.0245 3 0.0772 6 9.57E-06 6 1.70E+00 0.23
N-
62-75-9 nitrosodimethylamin 74 2 223 -50 2 | 3.55E-03 2.7 2 | 100E+06 | 8 | 120806 | 2 0.104 6 1.00E-05 6 2.69E-01 -0.57
e
198-55-0 Perylene 252 3 547 274 3 | 691E12 | 525600 | 3 0.0004 3 | 365806 [ 3 0.0223 6 5.56E-06 6 1.78E+06 6.25
2240-47-3 ghsz”_z'i';ié";ﬂe’ 277 24 417 144 24 | 620800 | 478E06 | 24 0.755 24 | 143807 | 24 | o0.0447 6a | 51806 | 6a 1.20E+05 5.08
103-65-1 Propylbenzene, n- 120 2 1735 -99.5 3 | 450E-03 3.42 2 52.2 2 | 1osE02 | 2 0.0601 6 7.83E-06 6 3.72E+03 3.57
7440-62-2 Vanadium 51 1 2173 1900 1 | 0.00E+00 0 43 700 1 0 3a | 00772 6 9.57E-06 6 1.70E+00 0.23
58-89-9 y-BHC (Lindane) 290 1 383 110 1 | 539E-07 | 410E-04 | 1 73 1 | 14005 | 2 | 142802 | 5 7.34E-06 5 3.98E+03 36
319-86-8 5-BHC 201 2 415 142 2 | 463808 | 352605 | 2 314 2 | 420807 | 2 0.0221 6 5.57E-06 6 1.38E+04 4.14
110-54-3 :};Zﬁg;‘e (- 86 2 177.7 -95.3 3 | 1.99E-01 151.3 2 124 2 18 3 0.2 6 7.77E-06 6 7.94E+03 3.9
79-10-7  |Acrylic Acid 72 2 286.5 135 2 | s.26E03 4 2 | 100e+06 | 8 | 117807 | 2 0.098 6 1.06E-05 6 1.45E+00 0.161
107-21-1  |Ethylene Glycol 62 2 260.4 12,6 2 | 121E04 0.092 2 | 100e+06 | 8 | 6.00E08 | 2 0.108 6 1.22E-05 6 4.37E-02 -1.36
80-62-6  |Methyl methacrylate| 100 2 225 -48 3 | s5.0sE-02 38.4 2 | 150E+04 | 2 | 337E04 | 2 0.077 6 8.60E-06 6 2.40E+01 138
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Vapor Vvapor Solubility in Octanol:wat LOG
Molecular ) ) i ) pressure H2 n Henry's law e Diffusivity in ¢ ang waler .
. Melting point| Melting point pressure H O (mg/L) Diffusivity in partition Octanol:water
weight .| (mmHgor N constant - water - ”
(K) (oC) (atm) @25°C o @25°C (or 3 air (cm2/sec) coefficient partition
(g/mole) 20-30°C Torr) @25°C 20-30°C (atm-m*/mol) (cm2/sec) (unitless) coefficient
(0r20-30°C) [  20.30°C) -30°C)
CAS # Compound name MW Note m Note Vp Note S Note H Note Da Note Dw Note Kow Log Kow
1634-04-4 gﬁgly' tert-butyl 88 1 163 -110 1 | 3.20E-01 250 1 | s10E+04 | 1 | 5.90E-04 | 1 0.086 6 1.01E-05 6 1.58E+01 1.2
75-56-9 Propylene oxide 58 2 161 -112 2 7.08E-01 538 2 590000 2 1.23E-04 2 0.104 6 1.00E-05 6 1.07E+00 0.03
33213-65-9 Endosulfan 11 407 1 382 109 2 1.3158E-08 1.00E-05 1 0.45 2 1.30E-05 1 0.0346 6a 4.01E-06 6a 6.31E+03 3.8
7446-09-5 Sulfur dioxide 64 3 201 -72 3 3.94868421 | 3.00E+03 2 1.07E+05 3 8.10E-04 3 0.1188 6a 1.38E-05 6a 6.31E-03 -2.2
10102-44-0 Nitrogen dioxide 46 3 263.7 -9.3 3 1.19460526 | 9.08E+02 2 1.71E+05 3 2.45E-02 3 0.1480 6a 1.71E-05 6a 2.63E-01 -0.58
Compounds evaluated for fugitive vapor emissions only
106-99-0 1,3-Butadiene 54.09 3 164 -109 2 2.77236842 | 2.11E+03 2 7.35E+02 2 7.36E-02 2 0.1328 6a 1.54E-05 6a 9.77E+01 1.99
110-82-7 Cyclohexane 84.16 3 279.5 6.5 2 0.12736842 | 9.68E+01 2 5.50E+01 2 1.95E-01 2 0.0989 6a 1.15E-05 6a 2.75E+03 3.44
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-- = Not applicable - compound did not have chronic human health toxicity data, or ecological risk assessment toxicity reference values (TRVs), and thus was not evaluated in the
multiple pathway fate and transport modeling.

NA = Not applicable. Compound was only evaluated for the inhalation pathway in the human health risk assessment addressing potential fugitive emissions.




TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

LOG Soil . $uspended Bed sediment- . Liquid phase Root
: . . Soil-water sediment-surface pore water Soil loss )
Soil organic organic " ™ L . .| vapor pressure concentration
: . partition water partition partition constant due to Fraction of air
carbon:water | carbon:water - e - L } (atm) (used factor
. i coefficient (mL coefficient (L coefficient (L biotic and concentration
partition partition ) . . only for (g COPC/g DW
- L H20/g soil OR H20/kg H20/kg bottom abiotic in vapor phase
coefficient (mL coefficient cm3 H20/ suspended sed sed OR cm3 degradation (yr- (unitless) compounds plant) /
H20/ g soil) |(Koc) (mL H20/ <0/9 P 9 y that are solids (g COPC/mL soil
- soil) OR cm3 H20/g H20/g bottom 1) !
g soil) at ambient T) water)
suspended sed) sed)
CAS # Compound name Note Koc Log Koc Note Kd,s Note Kd,sw Note Kd,bs Note Ksg Note fv Vp Note RCF DW
1,1-
563-58-6 ; 3 - - - - 0 44 1.0 16
Dichloropropene
95-63-6 1’.2’4' 2 1.18E+03 3.0718 10 1.18E+01 13 8.85E+01 14 4.72E+01 15 0 44 1.0 16 1.89E+02
Trimethylbenzene
142-28-9 1’.3' 3 9.25E+01 1.9663 9 9.25E-01 13 6.94E+00 14 3.70E+00 15 0 44 1.0 16 8.05E+00
Dichloropropane
2,2'-oxybis (1-
108-60-1 2 57 2 5.70E-01 13 4.28E+00 14 2.28E+00 15 0 44 1.0 16 1.89E+01
Chloropropane)
594-20-7 2’.2' 3 2.46E+02 2.3907 10 2.46E+00 13 1.84E+01 14 9.84E+00 15 0 44 1.0 16 4.12E+01
Dichloropropane
625-86-5 2,5-Dimethylfuran 3 7.12E+01 1.8523 10 7.12E-01 13 5.34E+00 14 2.85E+00 15 0 44 1.0 16 1.23E+01
2216-30-0 25 3 0 - - - - 0 44 1.0 16
Dimethylheptane ’
17559-81.8  |2>Dione. 3- 3 0 - - - - 0 44 1.0 16
hexene
78-93-3 2-Butanone 1 1.93E+00 0.2854 9 0.29 1 1.45E-01 14 7.72E-02 15 0 44 1.0 16 6.70E+00
95-49-8 2-Chlorotoluene 2 550 2 5.50E+00 13 4.13E+01 14 2.20E+01 15 0 44 1.0 16 9.99E+01
591-78-6 2-Hexanone 2 2.27E+01 1.3568 9 2.27E-01 13 1.71E+00 14 9.10E-01 15 0 44 1.0 16 8.99E+00
3221-61-2 2-Methyl octane 3 - - - - 0 44 1.0 16
91-57-6 2 1 6.82E+03 3.8340 9 950 1 5.12E+02 14 2.73E+02 15 0 44 1.000E+00 1.10E-04 17,16 2.34E+02
Methylnaphthalene
34246-54-3 3-Ethy! 24 102.2 24 - - - 0 44 1.0 16
benzaldehyde
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TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

LOG Soil . $uspended Bed sediment- . Liquid phase Root
: . . Soil-water sediment-surface pore water Soil loss )
Soil organic organic " ™ L . .| vapor pressure concentration
: . partition water partition partition constant due to Fraction of air
carbon:water | carbon:water - e - L } (atm) (used factor
. i coefficient (mL coefficient (L coefficient (L biotic and concentration
partition partition ) . . only for (g COPC/g DW
- L H20/g soil OR H20/kg H20/kg bottom abiotic in vapor phase
coefficient (mL coefficient cm3 H20/ suspended sed sed OR cm3 degradation (yr- (unitless) compounds plant) /
H20/ g soil) |(Koc) (mL H20/ <0/9 P 9 y that are solids (g COPC/mL soil
- soil) OR cm3 H20/g H20/g bottom 1) !
g soil) at ambient T) water)
suspended sed) sed)
CAS # Compound name Note Koc Log Koc Note Kd,s Note Kd,sw Note Kd,bs Note Ksg Note fv Vp Note RCF DW
763-93-9 3-Hexen-2-one 3 - -- -- - 0 44 1.0 16
3-Penten-2-one
625-33-2 (ethylidene 3 - -- -- - 0 44 1.0 16
acetone)
141797 S-penten-2-one, 4- | 4 -~ - - -~ 0 44 1.0 16
methyl
4,6-Dinitro-2-
534-52-1 2 257 2 2.57E+00 13 1.93E+01 14 1.03E+01 15 0 44 9.996E-01 1.67E-06 17,16 9.96E+00
methylphenol
106-43-4 4-Chlorotoluene 3 5.19E+02 2.7154 10 5.19E+00 13 3.89E+01 14 2.08E+01 15 0 44 1.0 16 8.51E+01
4748-78-1 4-Ethyl 24 102.2 24 -- -- - 0 44 1.0 16
benzaldehyde
301-02-0 9-Octadecenamide |, | ) yop,05 24 - - - 0 44 | 9.942E-01 102607 |17,16
(oleamide)
208-96-8 Acenaphthylene 1 1.07E+04 4.0306 9 1.50E+03 1 8.05E+02 14 4.29E+02 15 0 44 9.999E-01 5.64E-06 17,16 3.33E+02
7429-90-5 Aluminum 24 0 43 9.9 1 9.9 14b 9.9 14b 0 44 0 16a 0
92-87-5 Benzidine 1 4.69E+01 1.6714 9 6.5 1 3.52E+00 14 1.88E+00 15 0.13 45 1.335E-01 9.17E-11 17,16 1.10E+01
192-97-2 Benzo(e)pyrene 3 -- -- -- - 0 44 2.893E-01 2.42E-10 17,16
191-24-2 Se”m‘g’h")peryle" 1 3.08E+06 6.4881 9 4.50E+05 1 2.31E+05 14 1.23E+05 15 0 44 | 6.586E-02 420E-11 [17.18] 2.81E+04
Benzoic acid,
93-58-3 methyl ester (methyl| 3 1.21E+02 2.0842 9 1.21E+00 13 9.11E+00 14 4.86E+00 15 0 44 1.0 16 9.96E+00
benzoate)
111-91-1 Bis(2-chloroethoxy) | -, 61 2 6.10E01 | 13 4.58E+00 14 2.44E+00 15 0 44 1.0 16 7.19E+00

methane
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TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Suspended

Bed sediment-

LOG Soil . X . Liquid phase Root
: . . Soil-water sediment-surface pore water Soil loss )
Soil organic organic " ™ L . .| vapor pressure concentration
: . partition water partition partition constant due to Fraction of air
carbon:water | carbon:water - e - L } (atm) (used factor
. i coefficient (mL coefficient (L coefficient (L biotic and concentration
partition partition ) . . only for (g COPC/g DW
- L H20/g soil OR H20/kg H20/kg bottom abiotic in vapor phase
coefficient (mL coefficient cm3 H20/ suspended sed sed OR cm3 degradation (yr- (unitless) compounds plant) /
H20/ g soil) |(Koc) (mL H20/ <0/9 P 9 y that are solids (g COPC/mL soil
- soil) OR cm3 H20/g H20/g bottom 1) !
g soil) at ambient T) water)
suspended sed) sed)
CAS # Compound name Note Koc Log Koc Note Kd,s Note Kd,sw Note Kd,bs Note Ksg Note fv Vp Note RCF DW
108-86-1 Bromobenzene 2 151 2 1.51E+00 13 1.13E+01 14 6.04E+00 15 0 44 1.0 16 4.66E+01
74-97-5 Sromochloromethan 3 . B B - 0 m 10 16
104-51-8 Butylbenzene, n- 3 2512 2 - - - 0 44 1.0 16
135-98-8 Butylbenzene, sec 3 4.98E+03 3.6974 10 - - - 0 44 1.0 16
98-06-6 Butylbenzene, tert 3 2.15E+03 3.3331 10 2.15E+01 13 1.61E+02 14 8.61E+01 15 0 44 1.0 16 3.39E+02
86-74-8 Carbazole 1 3390 5 520 1 2.54E+02 14 1.36E+02 15 0 44 1.000E+00 1.55E-04 17,16 1.64E+02
7440-48-4 Cobalt 1 0 43 45 1 45 14b 45 14b 0 44 0 16a 0
7440-50-8 Copper 1 0 43 430 1 430 14b 430 14b 0 44 0 16a 0
2303-16-4 Diallate 2 273 2 - - - 0 44 9.972E-01 2.09E-07 17,16
132-64-9 Dibenzofuran 1 1.07E+04 4.0306 9 1700 1 8.05E+02 14 4.29E+02 15 0 44 9.994E-01 9.73E-07 17,16 3.33E+02
122-39-4 Diphenylamine 2 600 2 347 2 4.50E+01 14 2.40E+01 15 0 44 9.996E-01 1.68E-06 17,16 1.15E+02
1031-07-8 Endosulfan sulfate 3 3.96E+03 3.5981 9 3.96E+01 13 2.97E+02 14 1.59E+02 15 0 44 9.563E-01 1.30E-08 17,16 1.53E+02
7421-93-4 Endrin aldehyde 1 2.00E+04 4.3 8 8000 1 1.50E+03 14 7.98E+02 15 0 44 8.770E-01 4.24E-09 17,16 1.15E+03
53494-70-5 Endrin ketone 3 - - - - 0 44 9.997E-01 1.91E-06 17,16
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Suspended

Bed sediment-

LOG Soil . X . Liquid phase Root
: . . Soil-water sediment-surface pore water Soil loss )
Soil organic organic " ™ L . .| vapor pressure concentration
: . partition water partition partition constant due to Fraction of air
carbon:water | carbon:water . e - L } (atm) (used factor
. i coefficient (mL coefficient (L coefficient (L biotic and concentration
partition partition ) . . only for (g COPC/g DW
- L H20/g soil OR H20/kg H20/kg bottom abiotic in vapor phase
coefficient (mL coefficient cm3 H20/ suspended sed sed OR cm3 degradation (yr- (unitless) compounds plant) /
H20/ g soil) |(Koc) (mL H20/ <0/9 P 9 y that are solids (g COPC/mL soil
- soil) OR cm3 H20/g H20/g bottom 1) !
g soil) at ambient T) water)
suspended sed) sed)
CAS # Compound name Note Koc Log Koc Note Kd,s Note Kd,sw Note Kd,bs Note Ksg Note fv Vp Note RCF DW
Freon 113 (1,1,2-
76-13-1 trichloro-1,2,2- 2 372 2 3.72E+00 13 2.79E+01 14 1.49E+01 15 0 44 1.0 16 6.30E+01
trifluoroethane)
74-88-4 lodomethane 2 158 2 1.58E+00 13 1.19E+01 14 6.32E+00 15 0 44 1.0 16 9.69E+00
99-87-6 Isopropyl toluene, p-| 2 2.11E+03 3.3252 10 2.11E+01 13 1.59E+02 14 8.46E+01 15 0 44 1.0 16 3.33E+02
7439-96-5 Manganese 1 0 43 65 1 65 14b 65 14b 0 44 0 16a 0
N-
62-75-9 nitrosodimethylamin 2 12 2 1.20E-01 13 9.00E-01 14 4.80E-01 15 0 44 1.0 16 6.39
e
198-55-0 Perylene 3 8.03E+05 24 -- -- - 0 44 7.716E-01 2.01E-09 17,16
2240-47-3 Phosphine imide, | ,, | ¢ g6E405 24 - - - 0 44 | 9.938E-01 9.47E-08 |[17,16
P,P,P-triphenyl
103-65-1 Propylbenzene, n- 2 741 2 - - -- 0 44 1.0 16
7440-62-2 Vanadium 24 0 43 1000 1 1000 14b 1000 14b 0 44 0 16a 0
58-89-9 y-BHC (Lindane) 1 1352 5 2.1 1 101.4 14 5.41E+01 15 0 44 9.998E-01 3.74E-06 17,16 1.37E+02
319-86-8 5-BHC 2 4260 2 4.26E+01 13 3.20E+02 14 1.70E+02 15 0 44 9.991E-01 6.66E-07 17,16 3.58E+02
1-Hexane (n-
110-54-3 hexane) 3 1.47E+03 3.1668 10 1.47E+01 13 1.10E+02 14 5.87E+01 15 0 44 1.0 16 2.34E+02
79-10-7 Acrylic Acid 2 1.45E-02 -1.84 12 1.45E-04 13 1.08E-03 14 5.78E-04 15 0 44 1.0 16 6.62E+00
107-21-1 Ethylene Glycol 2 4 2 4.00E-02 13 3.00E-01 14 1.60E-01 15 0 44 1.0 16 6.39
80-62-6 Methyl methacrylate| 2 22 2 2.20E-01 13 1.65E+00 14 8.80E-01 15 0 44 1.0 16 8.99E+00
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

LOG Soil . $uspended Bed sediment- . Liquid phase Root
: . . Soil-water sediment-surface pore water Soil loss )
Soil organic organic " ™ L . .| vapor pressure concentration
: . partition water partition partition constant due to Fraction of air
carbon:water | carbon:water . e - L } (atm) (used factor
. i coefficient (mL coefficient (L coefficient (L biotic and concentration
partition partition ) . . only for (g COPC/g DW
- L H20/g soil OR H20/kg H20/kg bottom abiotic in vapor phase
coefficient (mL coefficient cm3 H20/ suspended sed sed OR cm3 degradation (yr- (unitless) compounds plant) /
H20/ g soil) |(Koc) (mL H20/ <0/9 P 9 y that are solids (g COPC/mL soil
- soil) OR cm3 H20/g H20/g bottom 1) !
g soil) at ambient T) water)
suspended sed) sed)
CAS # Compound name Note Koc Log Koc Note Kd,s Note Kd,sw Note Kd,bs Note Ksg Note fv Vp Note RCF DW
methyl tert-butyl
1634-04-4 ether 1 1.51E+01 1.1799 9 8.9 1 1.13E+00 14 6.05E-01 15 0 44 1.0 16 8.26E+00
75-56-9 Propylene oxide 2 25 2 2.50E-01 13 1.88E+00 14 1.00E+00 15 0 44 1.0 16 6.55E+00
33213-65-9 Endosulfan 11 1 6770 2 4.3 1 5.08E+02 14 2.71E+02 15 0 44 9.934E-01 8.92E-08 17,16 1.96E+02
7446-09-5 Sulfur dioxide 3 2.99 24 2.99E-02 13 2.24E-01 14 1.20E-01 15 0 44 1.0 16 6.31E+00
10102-44-0 Nitrogen dioxide 3 5.54 24 5.54E-02 13 4.16E-01 14 2.22E-01 15 0 44 1.0 16 6.39E+00
Compounds evaluated for fugitive vap
106-99-0 1,3-Butadiene 2 116 2 NA NA NA NA 1.0 16 NA
110-82-7 Cyclohexane 2 482 2 NA NA NA NA 1.0 16 NA
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-- = Not applicable - compound did not have chronic human health toxicity data, or ecological risk assessment toxicity
reference values (TRVs), and thus was not evaluated in the multiple pathway fate and transport modeling.

NA = Not applicable. Compound was only evaluated for the inhalation pathway in the human health risk assessment
addressing potential fugitive emissions.




TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

RCF in fresh wt

Plant-soil

bioconcentration factor

Plant-soil bioconcentration
factor for aboveground

Plant-soil
bioconcentration

Air-to-plant biotransfer

Air-to-plant
biotransfer factor in

(FW) for bel " produce (HHRAP variable = tactor for f . factor in aboveground . P
(g COPCIg FW or below groun Br,,) (same value used for actorfor forage an produce (HHRAP orage and silage
lant) / produce (g COPC/g Bro) silage (g COPClg variable = Bv,) LOG Bvol (g COPC/g DW
( COPCIL sof DW plant) / COPCIg DW plant)/ DW plant) / COPC/g DW planty plant)
9 aten (g COPClg DW soil) @ cg 9 bW pl a”_P (g COPClg DW soil) (gc g DY Pian ) (g COPCIg air)
(unitless) (¢ P 9 DW soil) (unitless) @ g air) (unitless) (unitless)
(unitless)
CAS # Compound name RCF FW Note Br, root-veg Note Br, leafy-veg Note Br, forage Note Bv, leafy veg Log Bvol Note Bv, forage Note
11-
563-58-6 Dichloropropene - - 0 B - - -
95-63-6 'T"rizrf(;thylbenzene 2.46E+01 18,20 1.60E+01 22 2.53E-01 25 2.53E-01 25 9.62E-02 2.97E+00 28 9.62E-02 28
142-28-9 é’i?:hloropropane 1.05E+00 18,20 8.71E+00 22 2.70E+00 25 2.70E+00 25 7.72E-03 1.87E+00 28 7.72E-03 28
2,2'-oxybis (1-
108-60-1 Chloropropane) 2.45E+00 18,20 3.31E+01 22 1.43E+00 25 1.43E+00 25 2.09E-01 3.31E+00 28 2.09E-01 28
594-20-7 zD’ii-hloropropane 5.35E+00 18,20 1.67E+01 22 7.95E-01 25 7.95E-01 25 4.47E-03 1.64E+00 28 4.47E-03 28
625-86-5 2,5-Dimethylfuran 1.60E+00 18,20 1.73E+01 22 1.96E+00 25 1.96E+00 25 2.07E-03 1.30E+00 28 2.07E-03 28
2,5-
2216-30-0 Dimethylheptane B - - - 0 - -
17559818  |2>Dione, 3- - - - - 0 - -~
hexene
78-93-3 2-Butanone 8.71E-01 19,20 2.31E+01 22 8.38 25a 8.38 25a 2.03E-03 1.29E+00 28 2.03E-03 28
95-49-8 2-Chlorotoluene 1.30E+01 18,20 1.82E+01 22 4.09E-01 25 4.09E-01 25 1.60E-01 3.19E+00 28 1.60E-01 28
591-78-6 2-Hexanone 1.17E+00 19,20 3.95E+01 22 6.17E+00 25 6.17E+00 25 1.77E-02 2.23E+00 28 1.77E-02 28
3221-61-2 2-Methyl octane - - - 0 -- -- --
91-57-6 f/l-ethylnaphthalene 3.04E+01 18,20 2.46E-01 22 2.16E-01 25 2.16E-01 25 1.53E+00 4.17E+00 28 1.53E+00 28
3-Ethyl
34246-54-3 benzaldehyde B - - 0 - - -

11 of 25




TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

RCF in fresh wt

Plant-soil

bioconcentration factor

Plant-soil bioconcentration
factor for aboveground

Plant-soil
bioconcentration

Air-to-plant biotransfer

Air-to-plant
biotransfer factor in

(FW) for bel " produce (HHRAP variable = tactor for f . factor in aboveground . P
(g COPCIg FW or below groun Br,,) (same value used for actorfor forage an produce (HHRAP orage and silage
lant) / produce (g COPC/g Bro) silage (g COPClg variable = Bv,) LOG Bvol (g COPC/g DW
( COPCIL sof DW plant) / COPCIg DW plant)/ DW plant) / COPC/g DW planty plant)
9 aten (g COPClg DW soil) @ cg 9 bW pl a”_P (g COPClg DW soil) (gc g DY Pian ) (g COPCIg air)
(unitless) (¢ P 9 DW soil) (unitless) @ g air) (unitless) (unitless)
(unitless)
CAS # Compound name RCF FW Note Br, root-veg Note Br, leafy-veg Note Br, forage Note Bv, leafy veg Log Bvol Note Bv, forage Note
763-93-9 3-Hexen-2-one - - - 0 -- -- --
3-Penten-2-one
625-33-2 (ethylidene - - - 0 -- -- --
acetone)
141-79-7 3-Penten-2-one, 4- ~ ~ ~ _ - ~
methyl
4,6-Dinitro-2-
534-52-1 methylphenol 1.30E+00 18,20 3.88E+00 22 2.30E+00 25 2.30E+00 25 2.37E+01 5.36E+00 28 2.37E+01 28
106-43-4 4-Chlorotoluene 1.11E+01 18,20 1.64E+01 22 4.61E-01 25 4.61E-01 25 4.49E-02 2.64E+00 28 4.49E-02 28
4-Ethyl
4748-78-1 benzaldehyde - - B - - -
301-02-0 9-Octa§Iecenam|de B B B - - -
(oleamide)
208-96-8 Acenaphthylene 4.34E+01 18,20 2.22E-01 22 1.65E-01 25 1.65E-01 25 1.18E+01 5.06E+00 28 1.18E+01 28
7429-90-5 Aluminum 2la 6.50E-04 23 0.0011 27 1 26 0 29 0 29
92-87-5 Benzidine 1.44E+00 19,20 1.70E+00 22 4.03E+00 25 4.03E+00 25 9.26E+04 8.95E+00 28 9.26E+04 28
192-97-2 Benzo(e)pyrene - - - 0 -- -- --
191-24-2 Se”m‘g’h")peryle" 3.65E+03 |18,20 6.24E-02 22 5.93E-03 25 5.93E-03 25 1.80E+06 1.02E+01 28 1.80E+06 28
Benzoic acid,
93-58-3 methyl ester (methyl 1.30E+00 18,20 8.21E+00 22 2.30E+00 25 2.30E+00 25 3.12E-01 3.48E+00 28 3.12E-01 28
benzoate)
111-91-1 Bis(2-chloroethoxy) | g 34£ 01 [ 19,20 1.18E+01 22 8.38 25a 8.38 25a 2.07E+00 4.30E+00 28 2.07E+00 28

methane
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TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

RCF in fresh wt

Plant-soil

bioconcentration factor

Plant-soil bioconcentration
factor for aboveground

Plant-soil
bioconcentration

Air-to-plant biotransfer

Air-to-plant
biotransfer factor in

(FW) for bel " produce (HHRAP variable = tactor for f . factor in aboveground . P
(g COPCIg FW or below groun Br,,) (same value used for actorfor forage an produce (HHRAP orage and silage
lant) / produce (g COPC/g Bro) silage (g COPClg variable = Bv,) LOG Bvol (g COPC/g DW
( COPCIL sof DW plant) / COPCIg DW plant)/ DW plant) / COPC/g DW planty plant)
9 aten (g COPClg DW soil) @ cg 9 bW pl a”_P (g COPClg DW soil) (gc g DY Pian ) (g COPCIg air)
(unitless) (¢ P 9 DW soil) (unitless) @ g air) (unitless) (unitless)
(unitless)

CAS # Compound name RCF FW Note Br, root-veg Note Br, leafy-veg Note Br, forage Note Bv, leafy veg Log Bvol Note Bv, forage Note
108-86-1 Bromobenzene 6.06E+00 18,20 3.09E+01 22 7.24E-01 25 7.24E-01 25 3.46E-02 2.53E+00 28 3.46E-02 28
74-97-5 Sromochloromethan B B B 0 N 0 - -
104-51-8 Butylbenzene, n- - - - 0 -- 0 -- --
135-98-8 Butylbenzene, sec - - - -- -- --
98-06-6 Butylbenzene, tert 4.41E+01 18,20 1.58E+01 22 1.63E-01 25 1.63E-01 25 1.01E-01 2.99E+00 28 1.01E-01 28
86-74-8 Carbazole 2.13E+01 18,20 3.16E-01 22 2.81E-01 25 2.81E-01 25 5.60E+03 7.74E+00 28 5.60E+03 28
7440-48-4 Cobalt 2la 7.00E-03 23 0.0086 27 0.02 26 0 29 0 29
7440-50-8 Copper 2la 0.25 23 0.27 27 0.4 26 0 29 0 29
2303-16-4 Diallate -- -- -- - - -
132-64-9 Dibenzofuran 4.34E+01 18,20 1.96E-01 22 1.65E-01 25 1.65E-01 25 9.99E+01 5.99E+00 28 9.99E+01 28
122-39-4 Diphenylamine 1.50E+01 18,20 3.32E-01 22 3.67E-01 25 3.67E-01 25 6.01E+02 6.77E+00 28 6.01E+02 28
1031-07-8 Endosulfan sulfate 1.99E+01 18,20 3.86E+00 22 2.97E-01 25 2.97E-01 25 1.36E+03 7.12E+00 28 1.36E+03 28
7421-93-4 Endrin aldehyde 1.50E+02 18,20 1.44E-01 22 6.51E-02 25 6.51E-02 25 1.72E+03 7.22E+00 28 1.72E+03 28
53494-70-5 Endrin ketone - - - - - -
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

RCF in fresh wt

Plant-soil
bioconcentration factor

Plant-soil bioconcentration
factor for aboveground

Plant-soil
bioconcentration

Air-to-plant biotransfer

Air-to-plant
biotransfer factor in

(FW) for bel " produce (HHRAP variable = tactor for f . factor in aboveground . P
(g COPCIg FW or below groun Br,,) (same value used for actorfor forage an produce (HHRAP orage and silage
lant) / produce (g COPC/g Bro) silage (g COPClg variable = Bv,) LOG Bvol (g COPC/g DW
( COPCIL sof DW plant) / COPCIg DW plant)/ DW plant) / COPC/g DW planty plant)
9 aten (g COPClg DW soil) @ cg 9 bW pl a”_P (g COPClg DW soil) (gc g DY Pian ) (g COPCIg air)
(unitless) (¢ P 9 DW soil) (unitless) @ g air) (unitless) (unitless)
(unitless)
CAS # Compound name RCF FW Note Br, root-veg Note Br, leafy-veg Note Br, forage Note Bv, leafy veg Log Bvol Note Bv, forage Note
Freon 113 (1,1,2-
76-13-1 trichloro-1,2,2- 8.19E+00 18,20 1.69E+01 22 5.77E-01 25 5.77E-01 25 2.69E-04 4.17E-01 28 2.69E-04 28
trifluoroethane)
74-88-4 lodomethane 1.26E+00 19,20 6.13E+00 22 5.19E+00 25 5.19E+00 25 4.31E-04 6.21E-01 28 4.31E-04 28
99-87-6 Isopropyl toluene, p-| 4.34E+01 18,20 1.58E+01 22 1.65E-01 25 1.65E-01 25 1.18E-01 3.06E+00 28 1.18E-01 28
7439-96-5 Manganese 2la 0.05 23 0.075 27 0.25 26 0 29 0 29
N-
62-75-9 nitrosodimethylamin 21 5.33E+01 22 8.38 25a 8.38 25a 1.15E-02 2.05E+00 28 1.15E-02 28
e
198-55-0 Perylene - - - - - -
Phosphine imide,
2240-47-3 P,P,P-triphenyl B - - - 0 - -
103-65-1 Propylbenzene, n- - - - -- 0 -- --
7440-62-2 Vanadium 2la 3.00E-03 23 0.0033 27 5.50E-03 26 0 29 0 29
58-89-9 y-BHC (Lindane) 1.79E+01 18,20 6.54E+01 22 3.22E-01 25 3.22E-01 25 2.72E+01 5.42E+00 28 2.72E+01 28
319-86-8 6-BHC 4.65E+01 18,20 8.40E+00 22 1.57E-01 25 1.57E-01 25 3.34E+03 7.51E+00 28 3.34E+03 28
1-Hexane (n-
110-54-3 hexane) 3.04E+01 18,20 1.59E+01 22 2.16E-01 25 2.16E-01 25 4.42E-04 6.32E-01 28 4.42E-04 28
79-10-7 Acrylic Acid 8.60E-01 19,20 4.58E+04 22 8.38 25a 8.38 25a 7.08E-01 3.84E+00 28 7.08E-01 28
107-21-1 Ethylene Glycol 21 1.60E+02 22 8.38 25a 8.38 25a 3.31E-02 2.51E+00 28 3.31E-02 28
80-62-6 Methyl methacrylate 1.17E+00 19,20 4.09E+01 22 6.17E+00 25 6.17E+00 25 4.89E-03 1.68E+00 28 4.89E-03 28
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

RCF in fresh wt

Plant-soil
bioconcentration factor

Plant-soil bioconcentration
factor for aboveground

Plant-soil
bioconcentration

Air-to-plant biotransfer

Air-to-plant
biotransfer factor in

(FW) for bel " produce (HHRAP variable = tactor for f . factor in aboveground . P
(g COPCIg FW or below groun Br,,) (same value used for actorfor forage an produce (HHRAP orage and silage
lant) / produce (g COPCl/g Broar) silage (g COPC/g variable = Bv,) LOG Bvol (g COPC/g DW
( COPCIL sof DW plant) / COPCIg DW plant)/ DW plant) / COPC/g DW planty plant)
9 aten (g COPClg DW soil) @ cg 9 bW pl a”_P (g COPClg DW soil) (gc g DY Pian ) (g COPCIg air)
(unitless) (¢ P 9 DW soil) (unitless) @ g air) (unitless) (unitless)
(unitless)
CAS # Compound name RCF FW Note Br, root-veg Note Br, leafy-veg Note Br, forage Note Bv, leafy veg Log Bvol Note Bv, forage Note
1634-04-4 emtﬁglyl tert-butyl 1.07E+00  |19,20 9.28E-01 22 7.84E+00 25 7.84E+00 25 1.80E-03 1.24E+00 28 1.80E-03 28
75-56-9 Propylene oxide 8.52E-01 19,20 2.62E+01 22 8.38 25a 8.38 25a 4.89E-04 6.76E-01 28 4.89E-04 28
33213-65-9 Endosulfan 11 2.55E+01 18,20 4.56E+01 22 2.46E-01 25 2.46E-01 25 4.79E+01 5.67E+00 28 4.79E+01 28
7446-09-5 Sulfur dioxide 8.21E-01 19,20 2.11E+02 22 7.24E+02 25 7.24E+02 25 3.13E-07 -2.52E+00 28 3.13E-07 28
10102-44-0 Nitrogen dioxide 8.31E-01 19,20 1.15E+02 22 8.38E+01 25 8.38E+01 25 5.50E-07 -2.27E+00 28 5.50E-07 28
Compounds evaluated for fugitive vap:
106-99-0 1,3-Butadiene NA NA NA NA NA NA
110-82-7 Cyclohexane NA NA NA NA NA NA
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-- = Not applicable - compound did not have chronic human health toxicity data, or ecological risk assessment toxicity reference values (TRVs), and thus was
not evaluated in the multiple pathway fate and transport modeling.

NA = Not applicable. Compound was only evaluated for the inhalation pathway in the human health risk assessment addressing potential fugitive emissions.




TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biotransfer factor in milk

Biotransfer factor in beef

Biotransfer factor in pork

Bioaccumulation factor in
fish

(mg COPC/kg FW LOG Ba,fat (mg COPC/kg FW (mg COPC/kg FW Bioconcentration factor (mg COPC/kg FW tissue)/
tissue)/ (Ba,fatin tissue)/ tissue)/ in fish (L/kg FW OR LOG BCF (mg COPCIL total water
(mg COPC/day) OR mg/kg fat / mg/day) (mg COPC/day) OR (mg COPC/day) OR unitless) column)
(day/kg FW tissue) (day/kg FW tissue) (day/kg FW tissue) OR (L water/kg FW
tissue)
CAS # Compound name Ba, milk Log (Ba,fat) Note Ba, beef Note Ba, pork Note BCF, fish log BCF Note BAF, fish Note
1,1-
563-58-6 Dichloropropene - - - - -
95-63-6 1’.2’4' 4.70E-03 -9.30E-01 30a 2.23E-02 30b 2.70E-02 33 1.62E+02 2.21E+00 40b
Trimethylbenzene
142-28-9 1’.3' 6.11E-04 -1.82E+00 30a 2.90E-03 30b 3.51E-03 33 6.92E+00 8.40E-01 40b
Dichloropropane
108-60-1 2,2"-oxybis (1- 1.22E-03 -1.52E+00 30a 5.80E-03 30b 7.02E-03 33 1.62E+01 1.21E+00 40b
Chloropropane)
594-20-7 2’.2' 2.10E-03 -1.28E+00 30a 9.98E-03 30b 1.21E-02 33 3.54E+01 1.55E+00 40b
Dichloropropane
625-86-5 2,5-Dimethylfuran 8.75E-04 -1.66E+00 30a 4.16E-03 30b 5.03E-03 33 1.06E+01 1.02E+00 40b
2,5-
2216-30-0 Dimethylheptane - - 0 - 0 - -
17559818  |2>Dione, 3- - - 0 - 0 - -
hexene
78-93-3 2-Butanone 2.21E-05 -3.26E+00 30a 1.05E-04 30b 1.27E-04 33 3.16 40a 0
95-49-8 2-Chlorotoluene 3.50E-03 -1.06E+00 30a 1.66E-02 30b 2.01E-02 33 8.58E+01 1.93E+00 40b 0
591-78-6 2-Hexanone 2.14E-04 -2.27E+00 30a 1.02E-03 30b 1.23E-03 33 2.30E+00 3.63E-01 40b
3221-61-2 2-Methyl octane - 0 -- - - --
91-57-6 2 5.12E-03 -8.93E-01 30a 2.43E-02 30b 2.94E-02 33 2.01E+02 2.30E+00 40b
Methylnaphthalene
3-Ethyl
34246-54-3 benzaldehyde - 0 - - B -
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TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biotransfer factor in milk

Biotransfer factor in beef

Biotransfer factor in pork

Bioaccumulation factor in
fish

(mg COPC/kg FW LOG Ba,fat (mg COPC/kg FW (mg COPC/kg FW Bioconcentration factor (mg COPC/kg FW tissue)/
tissue)/ (Ba,fatin tissue)/ tissue)/ in fish (L/kg FW OR LOG BCF (mg COPCIL total water
(mg COPC/day) OR mg/kg fat / mg/day) (mg COPC/day) OR (mg COPC/day) OR unitless) column)
(day/kg FW tissue) (day/kg FW tissue) (day/kg FW tissue) OR (L water/kg FW
tissue)
CAS # Compound name Ba, milk Log (Ba,fat) Note Ba, beef Note Ba, pork Note BCF, fish log BCF Note BAF, fish Note
763-93-9 3-Hexen-2-one - 0 -- - - --
3-Penten-2-one
625-33-2 (ethylidene - 0 -- - - --
acetone)
141-79-7 3-Penten-2-one, 4- ~ ~ - . ~
methyl
534-52-1 4,6-Dinitro-2- 7.34E-04 -1.74E+00 30a 3.49E-03 30b 4.22E-03 33 8.56E+00 9.32E-01 40b
methylphenol
106-43-4 4-Chlorotoluene 3.22E-03 -1.09E+00 30a 1.53E-02 30b 1.85E-02 33 7.31E+01 1.86E+00 40b
4-Ethyl
4748-78-1 benzaldehyde - - B - -
301-02-0 9-OctaQecenam|de B ~ B ~ -
(oleamide)
208-96-8 Acenaphthylene 5.82E-03 -8.37E-01 30a 2.76E-02 30b 3.35E-02 33 2.86E+02 2.46E+00 40b
7429-90-5 Aluminum 0.0002 31 0.0015 31 0 34 500 42
92-87-5 Benzidine 3.76E-04 -2.03E+00 30a 1.79E-03 30b 2.16E-03 33 4.06E+00 6.09E-01 40b
192-97-2 Benzo(e)pyrene - -- - -- --
191-24-2 Se”m‘g’h")peryle" 6.19E-03 -8.10E-01 30a 2.94E-02 30b 3.56E-02 33 7.28E+04 4.86E+00 fi%
Benzoic acid,
93-58-3 methyl ester (methyl 7.34E-04 -1.74E+00 30a 3.49E-03 30b 4.22E-03 33 8.56E+00 9.32E-01 40b
benzoate)
111-91-1 Bis(2-chloroethoxy) 6.15E-05 -2.81E+00 30a 2.92E-04 30b 3.54E-04 33 3.16 40a

methane

17 of 25




TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biotransfer factor in milk

Biotransfer factor in beef

Biotransfer factor in pork

Bioaccumulation factor in
fish

(mg COPC/kg FW LOG Ba,fat (mg COPC/kg FW (mg COPC/kg FW Bioconcentration factor (mg COPC/kg FW tissue)/
tissue)/ (Ba,fatin tissue)/ tissue)/ in fish (L/kg FW OR LOG BCF (mg COPCIL total water
(mg COPC/day) OR mg/kg fat / mg/day) (mg COPC/day) OR (mg COPC/day) OR unitless) column)
(day/kg FW tissue) (day/kg FW tissue) (day/kg FW tissue) OR (L water/kg FW
tissue)
CAS # Compound name Ba, milk Log (Ba,fat) Note Ba, beef Note Ba, pork Note BCF, fish log BCF Note BAF, fish Note
108-86-1 Bromobenzene 2.27E-03 -1.25E+00 30a 1.08E-02 30b 1.31E-02 33 4.00E+01 1.60E+00 40b
74-97-5 Sromochloromethan B 0 . B B .
104-51-8 Butylbenzene, n- - 0 -- - - --
135-98-8 Butylbenzene, sec - -- - - --
98-06-6 Butylbenzene, tert 5.85E-03 -8.35E-01 30a 2.78E-02 30b 3.37E-02 33 2.92E+02 2.46E+00 40b
86-74-8 Carbazole 4.42E-03 -9.56E-01 30a 2.10E-02 30b 2.54E-02 33 1.41E+02 2.15E+00 40b
7440-48-4 Cobalt 2.00E-03 31 0.02 31 0 34 300 42
7440-50-8 Copper 1.50E-03 31 0.01 31 0 34 200 42
2303-16-4 Diallate - - - - -
41
132-64-9 Dibenzofuran 5.82E-03 -8.37E-01 30a 2.76E-02 30b 3.35E-02 33 2.46E+00 3.15E+02 (FCM
=1.1)

122-39-4 Diphenylamine 3.75E-03 -1.03E+00 30a 1.78E-02 30b 2.16E-02 33 9.89E+01 2.00E+00 40b
1031-07-8 Endosulfan sulfate 4.29E-03 -9.70E-01 30a 2.04E-02 30b 2.46E-02 33 1.31E+02 2.12E+00 40b
7421-93-4 Endrin aldehyde 7.89E-03 -7.05E-01 30a 3.75E-02 30b 4.54E-02 33 9.91E+02 3.00E+00 40b
53494-70-5 Endrin ketone - - - - -
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biotransfer factor in milk

Biotransfer factor in beef

Biotransfer factor in pork

Bioaccumulation factor in
fish

(mg COPC/kg FW LOG Ba,fat (mg COPC/kg FW (mg COPC/kg FW Bioconcentration factor (mg COPC/kg FW tissue)/
tissue)/ (Ba,fatin tissue)/ tissue)/ in fish (L/kg FW OR LOG BCF (mg COPCIL total water
(mg COPC/day) OR mg/kg fat / mg/day) (mg COPC/day) OR (mg COPC/day) OR unitless) column)
(day/kg FW tissue) (day/kg FW tissue) (day/kg FW tissue) OR (L water/kg FW
tissue)
CAS # Compound name Ba, milk Log (Ba,fat) Note Ba, beef Note Ba, pork Note BCF, fish log BCF Note BAF, fish Note
Freon 113 (1,1,2-
76-13-1 trichloro-1,2,2- 2.72E-03 -1.17E+00 30a 1.29E-02 30b 1.56E-02 33 5.41E+01 1.73E+00 40b
trifluoroethane)
74-88-4 lodomethane 2.70E-04 -2.17E+00 30a 1.28E-03 30b 1.55E-03 33 2.90E+00 4.63E-01 40b
99-87-6 Isopropyl toluene, p- 5.82E-03 -8.37E-01 30a 2.76E-02 30b 3.35E-02 33 2.86E+02 2.46E+00 40b
7439-96-5 Manganese 3.50E-04 31 4.00E-04 31 0 34 400 42
N-
62-75-9 nitrosodimethylamin 2.51E-06 -4.20E+00 30a 1.19E-05 30b 1.44E-05 33 3.16 40a
e
198-55-0 Perylene - - - - -
Phosphine imide,
2240-47-3 P,P,P-triphenyl B - - B 0 -
103-65-1 Propylbenzene, n- - -- - - 0 --
7440-62-2 Vanadium 2.00E-05 31 2.50E-03 31 0 34 0 42a
58-89-9 y-BHC (Lindane) 4.08E-03 -9.91E-01 30a 1.94E-02 30b 2.35E-02 33 1.18E+02 2.07E+00 40b
41
319-86-8 5-BHC 5.96E-03 -8.27E-01 30a 2.83E-02 30b 3.43E-02 33 0.00E+00 2.49E+00 3.38E+02 (FCM=
1.1)
110-54-3 ﬁet:ﬁ:?e (- 5.12E-03 -8.93E-01 30a 2.43E-02 30b 2.94E-02 33 2.01E+02 2.30E+00 40b
79-10-7 Acrylic Acid 1.63E-05 -3.39E+00 30a 7.73E-05 30b 9.36E-05 33 3.16 40c
107-21-1 Ethylene Glycol 2.53E-07 -5.20E+00 30a 1.20E-06 30b 1.46E-06 33 3.16 40a
80-62-6 Methyl methacrylate 2.14E-04 -2.27E+00 30a 1.02E-03 30b 1.23E-03 33 2.30E+00 3.63E-01 40b
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biotransfer factor in milk

Biotransfer factor in beef

Biotransfer factor in pork

Bioaccumulation factor in
fish

(mg COPC/kg FW LOG Ba,fat (mg COPC/kg FW (mg COPC/kg FW Bioconcentration factor (mg COPC/kg FW tissue)/
tissue)/ (Ba,fatin tissue)/ tissue)/ in fish (L/kg FW OR LOG BCF (mg COPCIL total water
(mg COPC/day) OR mg/kg fat / mg/day) (mg COPC/day) OR (mg COPC/day) OR unitless) column)
(day/kg FW tissue) (day/kg FW tissue) (day/kg FW tissue) OR (L water/kg FW
tissue)
CAS # Compound name Ba, milk Log (Ba,fat) Note Ba, beef Note Ba, pork Note BCF, fish log BCF Note BAF, fish Note
methyl tert-butyl
1634-04-4 ether 1.53E-04 -2.42E+00 30a 7.25E-04 30b 8.77E-04 33 1.67E+00 2.24E-01 40b
75-56-9 Propylene oxide 1.19E-05 -3.53E+00 30a 5.63E-05 30b 6.82E-05 33 3.16 40a
33213-65-9 Endosulfan 11 4.77E-03 -9.24E-01 30a 2.27E-02 30b 2.74E-02 33 1.68E+02 2.23E+00 40b
7446-09-5 Sulfur dioxide 1.62E-08 -6.39E+00 30a 7.68E-08 30b 9.30E-08 33 3.16 40a
10102-44-0 Nitrogen dioxide 2.44E-06 -4.21E+00 30a 1.16E-05 30b 1.41E-05 33 3.16 40a
Compounds evaluated for fugitive vap:
106-99-0 1,3-Butadiene NA NA NA NA NA NA
110-82-7 Cyclohexane NA NA NA NA NA NA
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-- = Not applicable - compound did not have chronic human health toxicity data, or ecological risk assessment toxicity
reference values (TRVs), and thus was not evaluated in the multiple pathway fate and transport modeling.

NA = Not applicable. Compound was only evaluated for the inhalation pathway in the human health risk assessment
addressing potential fugitive emissions.




TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biota-sediment
accumulation factor
in fish (mg COPC/kg

Plant-soil bioconcentration
factor for grain (HHRAP
variable = Brg,) (same value

Biotransfer factor in eggs
(mg COPC/kg FW tissue)/

Biotransfer factor in
chicken
(mg COPC/kg FW tissue)/

lipid tissue)/(mg used for Brag) (mg COPC/day) OR
: . . (mg COPC/day) OR
COPClkg sediment) (g COPClg DW grain) / (day/kg FW tissue) (day/kg FW tissue)
(unitless) (g COPC/g DW soil) (unitless)

CAS # Compound name BSAF, fish Note Br, grain Note Ba, egg Note Ba, chicken Note
11-

563-58-6 Dichloropropene - - - -
1,2,4-

95-63-6 - 2.53E-01 37 9.40E-03 35b 1.65E-02 35a
Trimethylbenzene

142-28-9 1’.3_ 2.70E+00 37 1.22E-03 35b 2.14E-03 35a
Dichloropropane

108-60-1 2,2-oxybis (1- 1.43E+00 37 2.44E-03 35b 4.27E-03 35a
Chloropropane)

594-20-7 2’.2_ 7.95E-01 37 4.20E-03 35b 7.35E-03 35a
Dichloropropane

625-86-5 2,5-Dimethylfuran 1.96E+00 37 1.75E-03 35b 3.06E-03 35a
2,5-

2216-30-0 Dimethylheptane - - - -

17559-81-8 2,5-Dione, 3- - ~ ~ ~
hexene

78-93-3 2-Butanone 0 8.38E+00 37 4.42E-05 35b 7.73E-05 35a

95-49-8 2-Chlorotoluene 0 4.09E-01 37 6.99E-03 35b 1.22E-02 35a

591-78-6 2-Hexanone 6.17E+00 37 4.28E-04 35b 7.49E-04 35a

3221-61-2 2-Methyl octane - -- -- -
2-

91-57-6 Methylnaphthalene 2.16E-01 37 1.02E-02 35b 1.79E-02 35a
3-Ethyl

34246-54-3 benzaldehyde B - - B
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biota-sediment Plant-soil bioconcentration Biot fer factor i
accumulation factor factor for grain (HHRAP Biotransfer factor in eggs 10 razaisieic orin
in fish (mg COPC/kg variable = Brg,,) (same value (mg COPC/kg FW tissue)/ (mg COPCIkg FW tissue)/
lipid tissue)/(mg used for Brag) (mg COPC/day) OR %m COPg/da ) OR
COPC/kg sediment) (g COPC/g DW grain) / (day/kg FW tissue) (dgy/kg W ti;’sue)
(unitless) (g COPC/g DW soil) (unitless)
CAS # Compound name BSAF, fish Note Br, grain Note Ba, egg Note Ba, chicken Note
763-93-9 3-Hexen-2-one - -- -- -
3-Penten-2-one
625-33-2 (ethylidene - -- -- -
acetone)
141-79-7 3-Penten-2-one, 4- . ~ ~ ~
methyl
534-52-1 4/6-Dinitro-2- 2.30E+00 37 1.47E-03 35b 2.57E-03 35a
methylphenol
106-43-4 4-Chlorotoluene 4.61E-01 37 6.43E-03 35b 1.13E-02 35a
4-Ethyl
4748-78-1 benzaldehyde - - - -
301-02-0 9-OctaQecenam|de B - . B
(oleamide)
208-96-8 Acenaphthylene 1.65E-01 37 1.16E-02 35b 2.04E-02 35a
7429-90-5 Aluminum 6.50E-04 38 0 36 0 36
92-87-5 Benzidine 4.03E+00 37 7.52E-04 35b 1.32E-03 35a
192-97-2 Benzo(e)pyrene - -- -- -
191-24-2 Se”m‘g’h")peryle" 5.93E-03 37 1.24E-02 35b 2.17E-02 35a
Benzoic acid,
93-58-3 methyl ester (methyl 2.30E+00 37 1.47E-03 35b 2.57E-03 35a
benzoate)
111-91-1 ril:iﬁ;f;loroethoxy) 8.38E+00 37 1.23E-04 35b 2.15E-04 35a
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TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biota-sediment
accumulation factor
in fish (mg COPC/kg

Plant-soil bioconcentration
factor for grain (HHRAP
variable = Brg,) (same value

Biotransfer factor in eggs
(mg COPC/kg FW tissue)/

Biotransfer factor in
chicken
(mg COPC/kg FW tissue)/

cggdc}iks;::él/g]egnt) (g cgspeg;olg\i; e:;gr)ain_) / ((rggy(féﬁdﬁiiui? (ggy?éi%d;lg in)?
(unitless) (g COPC/g DW soil) (unitless)
CAS # Compound name BSAF, fish Note Br, grain Note Ba, egg Note Ba, chicken Note
108-86-1 Bromobenzene 7.24E-01 37 4.54E-03 35b 7.95E-03 35a
74-97-5 Sromochloromethan B - - B
104-51-8 Butylbenzene, n- - -- - -
135-98-8 Butylbenzene, sec - -- - -
98-06-6 Butylbenzene, tert 1.63E-01 37 1.17E-02 35b 2.05E-02 35a
86-74-8 Carbazole 2.81E-01 37 8.85E-03 35b 1.55E-02 35a
7440-48-4 Cobalt 7.00E-03 38 0 36 0 36
7440-50-8 Copper 2.50E-01 38 0 36 0 36
2303-16-4 Diallate - - - -
132-64-9 Dibenzofuran 1.65E-01 37 1.16E-02 35b 2.04E-02 35a
122-39-4 Diphenylamine 3.67E-01 37 7.50E-03 35b 1.31E-02 35a
1031-07-8 Endosulfan sulfate 2.97E-01 37 8.57E-03 35b 1.50E-02 35a
7421-93-4 Endrin aldehyde 6.51E-02 37 1.58E-02 35b 2.76E-02 35a
53494-70-5 Endrin ketone - - - -
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TABLE 1
CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biota-sediment
accumulation factor
in fish (mg COPC/kg

Plant-soil bioconcentration
factor for grain (HHRAP
variable = Brg,) (same value

Biotransfer factor in eggs
(mg COPC/kg FW tissue)/

Biotransfer factor in
chicken

(mg COPC/kg FW tissue)/

lipid tissue)/(mg used for Brag) (mg COPC/day) OR
COPC/kg sediment) (g COPClg DW grain) / (day/kg FW tissue) %gﬁéiﬁﬁgg?
(unitless) (g COPC/g DW soil) (unitless)
CAS # Compound name BSAF, fish Note Br, grain Note Ba, egg Note Ba, chicken Note
Freon 113 (1,1,2-
76-13-1 trichloro-1,2,2- 5.77E-01 37 5.44E-03 35b 9.52E-03 35a
trifluoroethane)
74-88-4 lodomethane 5.19E+00 37 5.41E-04 35b 9.46E-04 35a
99-87-6 Isopropyl toluene, p- 1.65E-01 37 1.16E-02 35b 2.04E-02 35a
7439-96-5 Manganese 5.00E-02 38 0 36 0 36
N-
62-75-9 nitrosodimethylamin 8.38E+00 37 5.02E-06 35b 8.79E-06 35a
e
198-55-0 Perylene - -- -- -
Phosphine imide,
2240-47-3 P,P,P-triphenyl B - - -
103-65-1 Propylbenzene, n- - -- -- -
7440-62-2 Vanadium 3.00E-03 38 0 36 0 36
58-89-9 y-BHC (Lindane) 3.22E-01 37 8.17E-03 35b 1.43E-02 35a
319-86-8 6-BHC 1.57E-01 37 1.19E-02 35b 2.09E-02 35a
110-54-3 ﬁ;:ﬁ:;‘e (- 2.16E-01 37 1.02E-02 35b 1.79E-02 35a
79-10-7 Acrylic Acid 8.38E+00 37 3.26E-05 35b 5.70E-05 35a
107-21-1 Ethylene Glycol 8.38E+00 37 5.07E-07 35b 8.87E-07 35a
80-62-6 Methyl methacrylate 6.17E+00 37 4.28E-04 35b 7.49E-04 35a
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TABLE 1

CHEMICAL-SPECIFIC PARAMETERS FOR COMPOUNDS NOT IN USEPA'S HHRAP

Biota-sediment
accumulation factor
in fish (mg COPC/kg

Plant-soil bioconcentration
factor for grain (HHRAP
variable = Brg,) (same value

Biotransfer factor in eggs
(mg COPC/kg FW tissue)/

Biotransfer factor in
chicken
(mg COPC/kg FW tissue)/

lipid tissue)/(mg used for Brag) (mg COPC/day) OR
COPC/kg sediment) (g COPClg DW grain) / (day/kg FW tissue) ((rggy?éi%dgiuoe?
(unitless) (g COPC/g DW soil) (unitless)
CAS # Compound name BSAF, fish Note Br, grain Note Ba, egg Note Ba, chicken Note
1634-04-4 emtﬁglyl tert-butyl 7.84E+00 37 3.05E-04 35b 5.34E-04 35a
75-56-9 Propylene oxide 8.38E+00 37 2.37E-05 35b 4.15E-05 35a
33213-65-9 Endosulfan 11 2.46E-01 37 9.54E-03 35b 1.67E-02 35a
7446-09-5 Sulfur dioxide 7.24E+02 37 3.24E-08 35b 5.66E-08 35a
10102-44-0 Nitrogen dioxide 8.38E+01 37 4.89E-06 35b 8.56E-06 35a
Compounds evaluated for fugitive vap:
106-99-0 1,3-Butadiene NA NA NA NA
110-82-7 Cyclohexane NA NA NA NA
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-- = Not applicable - compound did not have chronic human health toxicity data, or ecological risk
assessment toxicity reference values (TRVs), and thus was not evaluated in the multiple pathway fate and

transport modeling.

NA = Not applicable. Compound was only evaluated for the inhalation pathway in the human health risk
assessment addressing potential fugitive emissions.
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TABLE 2

REFERENCES FOR NOTES INCLUDED IN CHEMICAL-PHYSICAL PROPERTIES TABLE

Note Parameter Description

1 Molecular weight (MW), melting Superfund Chemical Data Matrix — USEPA (2005) Appendix A-2
point (Tm), vapor pressure (VP), | recommended source
water solubility (S), Henry’s law
constant (H), log octanol:water
partition coefficient (log Kow),
soil:water partition coefficient
(Kd)

2 Molecular weight (MW), melting CHEMFATE (www/esc.syrres.com/eSc/chemfate.htm) — USEPA (2005)
point (Tm), vapor pressure (VP), | Appendix A-2 recommended source
water solubility (S), Henry’s law
constant (H), log octanol:water
partition coefficient (log Kow)

3 Molecular weight (MW), melting Physprop (www.syrres.com/eSc/physdemo.htm) - USEPA (2005) Appendix
point (Tm), vapor pressure (VP), | A-2 recommended source
water solubility (S), Henry’s law
constant (H), log octanol:water
partition coefficient (log Kow)

3a Henry’s law constant (H) As directed in HHRAP, for metals, if no value is provided in sources 1, 2 or 3,

assign a value of 0 (page A-2-8)

5 Organic carbon:water partition USEPA's Soil Screening Guidance - USEPA (2005) Appendix A-2
coefficient (Koc), soil:water recommended source
partition coefficient (Kd)

6 Air diffusivity (Da), water USEPA's Water9 Model - USEPA (2005) Appendix A-2 recommended source
diffusivity (Dw)

6a Air diffusivity (Da), water Per HHRAP, if no value is available in USEPA’s WATER9 model, calculate
diffusivity (Dw) based on molecular weight - HHRAP Equations A-2-4 and A-2-5

7 Soil:water partition coefficient Baes et al. (1984) - USEPA (2005) Appendix A-2 recommended source
(Kd)

8 Water solubility (S) For compounds that are miscible, use USEPA default of 1E+6 mg/L

9 Organic carbon:water partition Calculate according to HHRAP Equation A-2-7

coefficient (Koc)




TABLE 2

REFERENCES FOR NOTES INCLUDED IN CHEMICAL-PHYSICAL PROPERTIES TABLE

Note Parameter Description

10 Organic carbon:water partition Calculate according to HHRAP Equation A-2-8
coefficient (Koc)

11 Organic carbon:water partition According to HHRAP, default value for Koc for metals is O.
coefficient (Koc)

12 Organic carbon:water partition IWEM default chemical properties data. www.epa.gov/epaoswer/non-
coefficient (Koc) hw/industd/iwem_tbd.htm.

13 Soil:water partition coefficient Calculate according to HHRAP Equation A-2-10
(Kds)

14 Suspended sediment:water Calculate according to HHRAP Equation A-2-11
partition coefficient (Kdsy)

14b Suspended sediment:water According to HHRAP, for metals, assume Kds, and Kdps = Kds
partition coefficient (Kdsy),
benthic sediment:water partition
coefficient (Kdys)

15 Benthic sediment:water partition | Calculate according to HHRAP Equation A-2-12
coefficient (Kdps)

16 Fraction vapor (fv) Calculate according to HHRAP Equation A-2-1

16a Fraction vapor (fv) According to HHRAP, for metals, assume fv =0

17 Fraction vapor (fv) Calculate according to HHRAP Equations A-2-2 and A-2-1

18 Log root concentration factor Calculate according to HHRAP Equation A-2-14
(RCF)

19 Log root concentration factor Calculate according to HHRAP Equation A-2-15
(RCF)

20 Root concentration factor Calculate according to HHRAP Equation A-2-16
(RCFew)

21 Root concentration factor According to HHRAP, set RCF = 6.39 if log Kow < -0.57
(RCFew)

2la Root concentration factor According to HHRAP, for metals, assume RCF =0
(RCFew)

22 Soil-to-plant bioconcentration Calculate according to HHRAP Equation A-2-16

factor for below ground produce
(Brrootveq)




TABLE 2

REFERENCES FOR NOTES INCLUDED IN CHEMICAL-PHYSICAL PROPERTIES TABLE

Note Parameter Description

23 Soil-to-plant bioconcentration According to HHRAP, values for metals obtained from Baes et al. 1984
factor for below ground produce
(Brrootveq)

24 Melting point (Tm), vapor USEPA'’s EpiSuite™.v3 Program (Estimation Programs Interface)
pressure (VP), water solubility (http:/www.epa.gov/oppt/exposure/pubs/episuite.htm)
(S), Henry’s law constant (H), log
octanol:water partition coefficient
(log Kow), organic carbon:water
partition coefficient (Koc)

25 Soil-to-plant bioconcentration Calculate according to HHRAP Equations A-2-17 and A-2-18 (equations are
factor for aboveground produce identical for the produce types)
(Brag ), soil-to-plant
bioconcentration factor for forage
and silage (Brirage)

25a Soil-to-plant bioconcentration According to HHRAP, set Br,g and Briyage = 8.38 if log Kow < 1.15
factor for aboveground produce
(Brag ), soil-to-plant
bioconcentration factor for forage
and silage (Briorage)

26 Soil-to-plant bioconcentration For metals, use values in Baes et al. 1984 for B, (vegetative growth-leaves
factor for forage and silage and stems, Figure 2.1 in Baes)
(Brforaqe)

27 Soil-to-plant bioconcentration For metals, use weighted average of values in Baes et al. 1984 for B,
factor for aboveground produce (vegetative growth-leaves and stems) and Br (reproductive growth — fruit,
(Brag) seeds, tubers, Figure 2.2 in Baes), weighting by consumption (pp. A-2-18 to

A-2-19)

28 Air-to-plant biotransfer factor in Calculate according to HHRAP Equations A-2-19 and A-2-20
aboveground produce (Bvag ), air-
to-plant biotransfer factor for
forage and silage (BViorage)

29 Air-to-plant biotransfer factor in According to HHRAP, for metals, assume air-to-leaf transfer = 0

aboveground produce (Bvag ), air-
to-plant biotransfer factor for
forage and silage (BViorage)




TABLE 2

REFERENCES FOR NOTES INCLUDED IN CHEMICAL-PHYSICAL PROPERTIES TABLE

Note Parameter Description

30 Log fat biotransfer coefficient Calculate according to HHRAP Equation A-2-21
(Bafat)

30a Biotransfer factor in milk (Bamix) Calculate according to HHRAP Equation A-2-22 (not used because dairy milk

pathway was not evaluated — see main text)

30b Biotransfer factor in beef (Bapeef) Calculate according to HHRAP Equation A-2-23

31 Biotransfer factor in milk (Bamix), According to HHRAP, values for metals obtained from Baes et al. 1984
biotransfer factor in beef (Bapeet) (Figure 2.25 for beef and Figure 2.24 for milk)

33 Biotransfer factor in pork (Bapek) | Calculate according to HHRAP Equation A-2-26

34 Biotransfer factor in pork (Bapork) According to HHRAP, values for metals assumed to be 0

35a Biotransfer factor in Calculate according to HHRAP Equation A-2-27
chicken/poultry (Bachicken)

35b Biotransfer factor in eggs (Baegg) | Calculate according to HHRAP Equation A-2-28

36 Biotransfer factor in eggs (Baegg), | Following HHRAP guidance, for metals, Bachicken and Baegg assumed to be 0
biotransfer factor in
chicken/poultry (Bachicken)

37 Soil-to-plant bioconcentration Use Briorage Values (p. A-2-17)
factor for grain (Brgsain)

38 Soil-to-plant bioconcentration For metals, use values in Baes et al. for Br (reproductive growth — fruit,
factor for grain (Brgrain) seeds, tubers, Figure 2.2 in Baes)

40a Fish bioconcentration factor Calculate according to HHRAP Equation A-2-27
(BCF)

40b Fish bioconcentration factor Calculate according to HHRAP Equation A-2-28
(BCF)

40c Fish bioconcentration factor Calculate according to HHRAP Equation A-2-31
(BCF)

41 Fish bioconcentration factor Calculate according to HHRAP Equation A-2-28 multiplied by a Food Chain
(BCF) Multiplier (FCM) obtained from USEPA'’s 1999 Screening Level Ecological

Risk Assessment Protocol (Table 5-2)
42 Fish bioconcentration factor Values for metals obtained from Oak Ridge National Laboratory, Risk

(BCF)

Assessment Information System (RAIS).
Rais.ornl.gov/homepage/rap_tool.shtml




TABLE 2
REFERENCES FOR NOTES INCLUDED IN CHEMICAL-PHYSICAL PROPERTIES TABLE

Note Parameter Description
42a Fish bioconcentration factor A bioconcentration factor for vanadium was not provided in RAIS. Fish
(BCF) uptake is low for this compound (Miramand, Fowler and Guary. 2004.

Experimental study on vanadium transfer in the benthic fish Gobius minutus.
Marine Biol. 114:349-353)

43 Vapor pressure (VP), organic Following HHRAP guidance for metals, a default value of 0 is used
carbon:water partition coefficient
(Koc)

44 Soil loss constant due to biotic Assume a conservative default value of O
and abiotic degradation (Ksg)

45 Soil loss constant due to biotic Calculate according to HHRAP Equation A-2-13, based on data in ATSDR.
and abiotic degradation (Ksg) 2001. Toxicological Profile for Benzidine
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Unitized Annual Average ISCST3 Modeling Results
Vapor Phase Air Concentrations (ug/m3 per 1 g/sec)
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Unitized Annual Average ISCST3 Modeling Results
Particle Phase (Mass Weighted) Air Concentrations (ug/m3 per 1 g/sec)
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Unitized Annual Average ISCST3 Modeling Results
Particle Bound (Surface Area Weighted) Air Concentrations (ug/m3 per 1 g/sec)
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Unitized Annual Average ISCST3 Modeling Results
Dry Deposition Rates for Particle Emissions - Mass Weighted (g/m2-yr per 1 g/sec)
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Unitized Annual Average ISCST3 Modeling Results
Dry Deposition Rates for Particles - Surface Area Weighted (g/m2-yr per 1 g/sec)
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1.0 INTRODUCTION

This appendix documents the air dispersion and deposition modeling performed to
support the human heath and ecological risk assessment for the Siemens Water
Technologies Corp. (SWT) Carbon Reactivation Facility (“Facility”). The risk
assessment, and dispersion and deposition modeling, were performed according to a U.S.
Environmental Protection Agency (USEPA) approved Risk Assessment Workplan
(“Workplan™) developed in 2003, updated by agreement with the USEPA to include
elements of more recent 2005 USEPA guidance for risk assessments of waste combustion
facilities.

The air modeling conducted for the Facility was prepared using methodologies outlined
in an appendix to the 2003 Workplan entitled “Air Dispersion and Deposition Modeling
Protocol Report.” The modeling was also consistent with the procedures found in
USEPA’s 2005 guidance entitled “Human Health Risk Assessment Protocol for
Hazardous Waste Combustion Facilities” (HHRAP). The modeling approach was
approved in advance by USEPA prior to initiation of this work.

The air modeling analysis for the Facility consisted of modeling stack emissions from the
carbon reactivation furnace stack (RF-2) and fugitive air emissions from the outdoor
hopper (H-1). The air model used was the most recent version of the Industrial Source
Complex Short-Term model available from the USEPA (ISCST3, Version 02035). This
model was developed and approved by USEPA. The ISCST3 model was run using
unitized (i.e., 1.0 gram per second) emission rates. These unit emission rates were used
to calculate hourly and annual average unitized concentrations and deposition rates.
Chemical-specific concentrations and deposition rates can be calculated by multiplying
the unitized results by chemical-specific emission rates. Consistent with USEPA
guidance in HHRAP, modeling results for the stack were calculated to address three types
of stack emission characteristics consisting of vapor phase emissions, particle phase
emissions distributed by particle mass, and particle phase emissions distributed by
particle surface area.

The remainder of this appendix provides additional details about the dispersion and
deposition modeling performed for this project.
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20 FACILITY LOCATIONAND LAND USE

The SWT Facility is located at 2523 Mutahar Road, approximately 1 mile southeast of
Parker in La Paz County, Arizona. Figure 2-1 presents a portion of the Parker, Arizona
7.5 United States Geological Survey (USGS) quadrangle showing the location of the site
and the surrounding terrain. The site is approximately located at Latitude 34° 07' 57" N
and Longitude 114° 16’ 15" W, North American Datum of 1927.

The ISCST3 model includes dispersion coefficients which vary depending upon whether
an area is characterized as primarily rural or urban. This classification was determined
for the Facility area by conducting a land use analysis consistent with the procedures
contained in the A.H. Auer paper “Correlation of Land Use and Cover with
Meteorological Anomalies” (Auer, 1978). This procedure characterizes the uses of
various industrial, commercial, residential, and agricultural/natural areas within a 3 km
radius circle centered on the site being evaluated. Essentially, if more than 50 percent of
the area within this circle is designated 11, 12, C1, R2, and R3 (industrial, light industrial,
commercial, and compact residential), urban dispersion parameters should be used;
otherwise, the modeling should use rural dispersion parameters.

According to standard USEPA modeling procedures, the land use classification was
performed using the most recent available USGS National Land Cover Data (NLCD).! In
the NLCD, USGS identifies land cover classes based on Landsat Thematic Mapper
satellite imagery with a spatial resolution of 30 meters and supplemented by various
ancillary data where available. The analysis and interpretation of the satellite imagery is
conducted by USGS using very large image mosaics. For this project, the most recent
NLCD, from 1992, was obtained for Arizona and its land cover data were used to
determine surface characteristics within 3 km of the Facility. A TRC-developed land
cover tabulation program was used to read the NLCD tag image file format (TIFF) image
file and to extract and sum the land cover categories for each 30 m by 30 m grid cell
within each of 12 adjacent 30 degree sectors around the Facility location. The results of
thisanalysis are tabulated in Table 2-1 and are shown in Figure 2-2.

! Theland cover datasets are provided on the USGS Internet website at
http://edcsgs9.cr.usgs.gov/pub/datal/landcover/stated .
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Figure 2-1: Site Location Map
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Figure 2-2: Land Use within 3-Kilometers of Facility Site
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Approximately 88 percent of the land use surrounding the Facility is classified as
agricultural rural, uncultivated, or undeveloped rural (A2, A3, or A4, respectively)
according to the Auer classification technique. These classifications are considered rural
and thus rural dispersion coefficients were used in the air modeling analysis. While there
are some uncertainties in the USGS NLCD land classifications, the overall results are
generaly consistent with the land usesin the Facility area.

Table2-1: Auer Land-Use Classificationswithin 3-Kilometers of the Facility

_ Per centage within Auer

Description - e

3-km of Facility Classification

Open Water 0.0% Rura
Perennial |ce/Snow 0.0% Rurad
Low Intensity Residential 5.0% Urban
High Intensity Residential 2.9% Urban
Commercial/lndustrial/Transportation 3.7% Urban
Bare Rock/Sand/Clay 12.1% Rura
Quarries/Strip Mines, Gravel Pits 0.0% Rurd
Transitional 0.0% Rura
Deciduous Forest 0.2% Rura
Evergreen Forest 0.1% Rura
Mixed Forest 0.1% Rura
Shrubland 46.9% Rurad
Orchards/Vineyards 0.2% Rura
Grasslands/Herbaceous 0.9% Rura
Pasture/Hay 16.3% Rura
Row Crops 10.8% Rura
Small Grains 0.7% Rura
Fallow 0.0% Rura
Urban/Recreational Grasses 0.0% Rurad
Woody Wetlands 0.0% Rural
Emergent Herbaceous Wetlands 0.0% Rural

Source of land use dataz USGS, National Land Cover Data, 1992.

The siteislocated at approximately 442 feet (ft) above mean sealevel near theriver plain
of the Colorado River. There are terrain features in the vicinity of the plant that rise
above stack top. The nearest location where terrain rises above stack top is
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approximately 2.6 kilometers to the east-southeast of the Facility. As such, terrain
heights were included in the modeling analysis.
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3.0 SOURCE DATAAND MODELING PARAMETERS

3.1 Sour ce Parameters

The Facility emission sources included in the modeling analysis were stack air emissions
from the carbon reactivation furnace stack and fugitive air emissions from the outdoor
hopper. For the stack, which is considered a point source, the ISCST3 model requires the
location coordinates, base elevation, and stack parameters including height, diameter, exit
gas velocity, and exit gas temperature. The modeled stack parameters were based upon
actual stack dimensions and measurements collected from the stack, as presented in Table
3-1

The outdoor hopper is used for the unloading of bulk containers of spent carbon received
at the facility. The hopper is a three-walled building with a fixed roof and heavy plastic
sheeting on the front unloading face. During the unloading process, some fugitive air
emissions may escape through the plastic sheeting. This source was treated as a volume
source in I1SCST3 to account for the negligible plume rise associated with fugitive air
emissions consistent with USEPA modeling guidelines. The modeled source parameters
for avolume source consist of location coordinates, arelease height, and the initial lateral
and vertical dimensions of the source. The initia lateral and vertical dimensions are
based upon the length and height of the source and are calculated using formulas in the
ISCST3 Users Guide. The initial lateral dimension is calculated by dividing the source
length by 4.3 and the initial vertical dimension is calculated by dividing the source height
by 2.15. The volume source parameters for fugitive air emissions from the outdoor
hopper are shown in Table 3-1.

As stated earlier, the emission rates used as inputs to the ISCST3 model were set at a
unitized value of 1.0 gram per second. For a given source, ISCST3 modeled
concentrations and deposition rates are directly proportional to emission rate, and thus
modeled unitized concentrations and deposition rates can be adjusted to chemical-specific
concentrations and deposition rates by multiplying by the chemical-specific emission
rate. For the stack source, the emission rate was assumed to be “on” 24 hours per day,
365 days per year. For the outdoor hopper volume source, the emission rate was assumed
to be “on” 365 days per year, for the 7-hour period daily from 7 AM - 2 PM. The
emission period was based on the time during typical facility operations that spent carbon
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may be unloaded at the outdoor hopper.? Accordingly, the ISCST3 modeling for the
volume source included the HROFDAY card to account for the specific times of
operation.

Table3-1: Modeled Emission Sour ce Parameters

U e S — Stack Stack Gas Stack Gas
Coordinates (NAD27) (asC ag ) nner Exit Exhaust
. ove grade,
Point Source J Diameter | Velocity | Temperature
East North
Reactivation Furnace 110.0ft 1.65 ft 57.0 ft/sec 170.0°F
751,678.4 | 3,780,000.4
Stack (a) 335m 0.502m | 17.37 m/sec 349.82 K
Initial Initial
UTM L ocation Rel.ease : Exhaust
Volume Source Coordinates (NAD27) Height Lateral Vertical Temperature
(abovegrade) |Dimension| Dimension
East North
Fugitive Air Emissions 7.59 ft 4.20 ft 7.05 ft
751,663.2 | 3,780,031.4 NA
from Outdoor Hopper (b) 231m 1.28 m 215m

(a) Stack height and diameter were based on facility engineering drawings. Stack exit velocity and exit
temperature were based on the averages of measurements collected from the facility from February to
April, 2007, and were provided by M. McCue, Director of Plant Operations.

(b) Parameters were based on facility engineering drawings.

3.2  Deposition Modeling Parameters

The modeling analysis for the furnace stack included modeling of both dry and wet
deposition rates, consistent with HHRAP guidance and the project Workplan.
Accordingly, the modeling calculated four possible types of deposition: dry deposition of
particles, wet deposition of particles, dry deposition of gases, and wet deposition of gases.
(Note that the modeling for the fugitive air emissions volume source included calculation
of ambient air concentrations, but did not include deposition modeling as described in the

risk assessment report and in the project Workplan.)

2 Personal communication with M. McCue, Director of Plant Operations, May 7, 2007.
8 Semens Water Technologies Corp.
Carbon Reactivation Facility
Dispersion and Deposition Modeling Study




The source inputs needed to model deposition rates in ISCST3 include the particle size
distribution of stack emissions and scavenging ratios for modeling wet deposition. The
particle size distribution was based on test data collected from the facility stack during
the comprehensive Performance Demonstration Test (PDT) conducted in March 2006.
Scavenging ratios, which are multiplied by the vertically integrated air concentration in
ISCST3 to predict wet deposition rates, were identified based on HHRAP guidance and

using the facility-specific particle size distribution.

3.2.1 Vapor Phase Stack Emissions Modeling

ISCST3 modeling of wet and dry deposition of vapor phase emissions from the stack
requires a dry deposition velocity and liquid and ice scavenging coefficients. The values
recommended in HHRAP were utilized in this analysis, specifically a dry deposition
velocity of 0.5 centimeters per second and wet vapor scavenging coefficients of 1.7 x10™
s'/mm-h*for the liquid phase and 0.6 x 10 s/mm-h™ for the ice phase. (Note that the
ice phase was not relevant for this specific geographical location.)

3.2.2 Particle Phase Stack Emissions Modeling

Wet and dry deposition modeling of particles requires information on the size distribution
of emitted particles from the stack, which was based on facility-specific measurements
collected from the stack. Consistent with HHRAP guidance, the measured particle size
distribution was treated in two different ways in the ISCST3 model. A mass-weighted
particle size distribution was used to represent emissions of metals (except mercury) that
would form particles in the reactivation unit combustion area. A surface area-weighted
size distribution was used to reflect organic compounds and mercury that most likely exit
the combustion area as gases and then adsorb onto the surface of already-formed particles.

The mass-weighted particle size distribution was calculated using Equation 3-1 from
HHRAP and is shown in Table 3-2. Based on the mean particle diameters shown in
Table 3-2, individual wet vapor scavenging coefficients for each particle diameter were

9 Semens Water Technologies Corp.
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then determined, following HHRAP guidance, using the curves developed by Jindal and
Heinold (1991) which are located in the ISCST3 Users Guide.

Table 3-2: Particle Size Distribution by Mass for the Furnace Stack

L ower Upper
Mean Particle Bound Bound
Diameter of Category | of Category| Percent by

(um) (um) (um) M ass
0.34 0.1 0.5 6.9
0.78 0.5 1 2.4
3.39 1 5 34.8
1.77 5 10 17.9
65.25 10 100 38.0

The surface area weighted particle size distribution was also based upon the measured
particle size distribution along with HHRAP guidance for apportioning the distribution
by surface area. The results of weighting the particle size distribution by surface area
according to the HHRAP methodology are shown in Table 3-3. Based on the mean
particle diameters in this distribution, individual wet vapor scavenging coefficients for
each particle diameter were determined, following HHRAP guidance, using the curves
developed by Jindal and Heinold (1991) which are located in the ISCST3 Users Guide.

Table 3-3: Particle Size Distribution by Surface Area for the Furnace Stack

Proportion
Mean Particle of Available Relative Fraction of
Diameter Fraction of | Surface | Proportion of | Total Surface
(um) Total Mass Area Surface Area Area
0.34 0.069 17.693 1.221 0.556
0.78 0.024 7.724 0.185 0.084
3.39 0.348 1.769 0.616 0.280
7.77 0.179 0.772 0.138 0.063
65.25 0.38 0.092 0.035 0.016
10 Semens Water Technologies Corp.
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3.3  Maodeing Output Files

Taking into account the different types of stack emissions that were modeled, as
prescribed in HHRAP and described above, the ISCST3 model runs provided nine
different types of outputs that were used in the stack emissions risk assessment, as

follows:

e Ambient air concentrations of mass-weighted particles

e Ambient air concentrations of surface area-weighted particles
e Ambient air concentrations of gases

e Dry deposition of mass-weighted particles

e Dry deposition of surface area-weighted particles

e Dry deposition of gases

e Wet deposition of mass-weighted particles

e Wet deposition of surface area-weighted particles

e Wet deposition of gases

For the fugitive air emissions source, the ISCST3 model runs provided ambient air
concentrations which were used in the risk assessment. For this source, all emissions
were modeled as vapors, which is conservative because no plume depletion due to the
deposition of particlesisassumed to occur and thus air concentrations will tend to be
overestimated for compounds that may be present in a particle phase. Also, because of
the nature of the spent carbon material, it is not feasible to measure a particle size

distribution for inhalable particles from the fugitive emissions source that was modeled.

The ISCST3 model was run to calculate unitized annual average modeling results and 1-
hour average modeling results at all of the modeled off-site receptor locations beyond the
property boundary (see next section for discussion of receptor grids). These outputs were
specified in the Workplan and were consistent with the needs of the risk assessment. In
addition, for the worker evaluation in the risk assessment requested by USEPA Region 9,

11 Semens Water Technologies Corp.
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the ISCST3 model was aso run to calculate unitized 8-hour average results at a series of
on-site receptor locations.

12 Semens Water Technologies Corp.
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40 MODELING OVERVIEW

4.1  Good Engineering Practice Stack Height Analysis

The USEPA provides specific guidance for determining good engineering practice (GEP)
stack height and for determining whether building downwash will occur in the “ Guidance
for Determination of Good Engineering Practice Stack Height” (Technical Support
Document for the Stack Height Regulations, EPA-450/4-80-023R, June, 1985). GEP is
defined as “the height necessary to ensure that emissions from the stack do not result in
excessive concentrations of any air pollutant in the immediate vicinity of the source as a
result of atmospheric downwash, eddies, and wakes that may be created by the source
itself, or nearby structures, or nearby terrain obstacles.” The GEP definition is based on
the observed phenomenon of atmospheric flow in the immediate vicinity of astructure. It
identifies the minimum stack height at which significant adverse aerodynamics
(downwash) are avoided.

The USEPA GEP stack height regulations specify that the formula GEP stack height be
calculated in the following manner:

HGEP = HB + 1.5L
where: Hg = the height of adjacent or nearby structures, and
L = the lesser dimension (height or projected width of

the adjacent or nearby structures)

A GEP analysis was performed for the carbon reactivation furnace stack located at the
Facility. Figure 4-1 includes a general plot plan of the facility while Figure 4-2 shows
the locations and heights of buildings included in the GEP analysis as well as the
locations of the modeled emission sources. The furnace stack, with a height of 110 ft
above grade, is below the formula GEP stack height of 130 ft, which is based upon the
height and projected width of the controlling structure, the carbon reactivation furnace
building. Based on the configuration of the Facility, the ISCST3 model included
directional dependent building dimensions. These dimensions were calculated using the
USEPA approved Building Profile Input Program (BPIP, version 04112).

13 Semens Water Technologies Corp.
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4.2 Model Selection

The USEPA-developed and approved ISCST3 model (Version 02035) was used to
calculate the air concentrations and deposition rates for use in the risk assessment. The
ISCST3 model was specified in the USEPA-approved Workplan. As noted earlier,
default model options for the stack and volume emission sources were used in the
ISCST3 model along with rural dispersion coefficients. For the stack source, direction-
specific downwash parameters were also used. The ISCST3 model was considered
appropriate for this analysis as it is capable of modeling short-term and long-term
average air concentrations, wet and dry deposition rates, and dispersion in rural areas, and
it includes algorithms to address terrain and building wake effects.

4.3  Meteorological Data

For any modeling analysis conducted using the ISCST3 model, two meteorological
datasets are required: 1) hourly surface data, and 2) upper air sounding data. According
to the USEPA “Guideline on Air Quality Models (Revised)” (2005), the meteorol ogical
data used in a modeling analysis should be selected based on its spatial and
climatological representativeness of afacility site and its ability to accurately characterize
the transport and dispersion conditions in the area of concern. The spatia and
climatological representativeness of the meteorological data are dependent on four
factors:

1. The proximity of the meteorologica monitoring site to the area under
consideration;

2. The complexity of theterrain;

3. Thelocationa characteristics of the meteorological monitoring site; and

4. The period of time during which data were collected.

Following the air modeling protocol in the Workplan, hourly surface measurments were
obtained from the Parker, Arizona meteorological monitor operated by the Arizona
Meteorological Network (AZMET). The Parker meteorological datastation is
approximately 32 km southwest of the Facility. Concurrent twice daily mixing heights
were obtained from upper air data collected at the Flagstaff Pulliam Airport operated by
the National Weather Service (NWS). A concurrent 5-year dataset from 2001 through
2005 was obtained for the two meteorological stations.
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The two meteorological data sets from 2001-2005 were then processed with the USEPA
Meteorological Processor for Regulatory Models (MPRM, Version 99349). The resulting
meteorological file is then suitable for use in ISCST3 to model both air concentrations
and wet and dry deposition rates. The basic meteorological parameters utilized by
ISCST3 for predicting ambient air concentrations are wind direction and wind speed,
ambient air temperature, atmospheric stability category, and rural and urban mixing
heights. The additional parameters required to predict wet and dry deposition rates are
the friction velocity, the Monin-Obukhov length (an indicator of atmospheric turbulence),
the surface roughness length, the solar radiation, and the precipitation amount each hour.
A wind rose for the 5-year meteorological record from 2001-2005 is presented in Figure
4-3. As the figure shows, the predominant wind directions for the facility site are
northerly and southerly.

4.4 Land Cover Analyses

The MPRM meteorological processor, in addition to requiring both surface and upper-air
meteorological data, requires surface parameters at the meteorological data measurement
site to develop a complete ISCST3 meteorological dataset suitable for modeling
deposition rates. These parameters are the minimum Monin-Obukhov length, the surface
roughness length at the meteorological data measurement site and the Facility site, the
noontime albedo, the Bowen ratio, the anthropogenic heat flux, and the fraction of net
radiation absorbed at the surface.

For the minimum Monin-Obukhov length, the anthropogenic heat flux and the fraction of
net radiation absorbed at the ground, the recommended values listed in HHRAP were
used. Specifically, a minimum Monin-Obukhov length of 2 meters was assumed
consistent within an open rura landuse, an anthropogenic heat flux of 0.0 watts per
sguare meter was assumed consistent with arural land use and a fraction of net radiation
absorbed by the ground of 0.15 was assumed for arural land use.

For the remainder of the required parameters (i.e., surface roughness length at the
meteorological measurement site and the Facility site, the noontime albedo, and the
Bowen ratio), land cover determinations were required. These determinations were made
using the 1992 NL CD dataset created by USGS for Arizona.
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Figure4-3: Parker Arizona Wind Rose (2001-2005)
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The TRC-developed land cover tabulation program was applied to the Parker
Meteorological station to extract and sum land cover categories for each 30 m by 30 m
grid cell within each of 12 adjacent 30 degree sectors within a 3-km radius of the station.
Basic land cover statistics are illustrated for the Parker meteorological monitoring site in
Figure 4-4. The data are presented in tabular form in Table 4-1, which indicates the
number of cells by sector (12) and land cover type (8). It should be noted that, for the
purposes of this analysis, quarries/strip mines/gravel pits were assumed to be desert
shrubland; mixed forests were split 50/50 between coniferous and deciduous forests; and,
urban/recreational grasses were assumed to be grassand. Tables 4-2 and 4-3,
respectively, provide a breakdown of the 21 land use types in the 1992 NLCD data set
and how they were related to the eight (8) MPRM land use categories.

Table4-1: Parker Arizona Meteorological Station Land Cover Statistics

Sector
m;%'\gl'.gg%?g 1 | 2]3]4als|e]7]8]9 1wl
Célls
Water 0 ololo|Jo]o|lo]o]o|]o]o]o
Deciduous Forest 0 4 |21 s]1l2]olo]1]o0o]o
Coniferous Forest 0 4 |11l 23]oflo]l1]o0o]2
Swamp 1 o/o|o|/o|o|lo|o|lo|o]|o]o
Cultivated Land 1,175 |1,355/1,351| 858 | 605 |1,097|1,685|1,302|1,597|2,180|2,296|2,426
Grassland 1,288 |1,201] 883 |1,318]1,901]1,473| 906 |1,130] 898 | 369 | 165 | 119
Urban 116 0| 0| o |11]48] 10]134]| 67| 48 |100] 57
Desert Shrubland 38 46 | 389|441 79 | 6 | 12 | 44 | 65 | 20 | 40 | 22

Source; USGS. ArizonaNational Land Cover Dataset. 1992 Data.

MPRM requires that three surface characteristics (albedo, Bowen ratio, and roughness
length) be specified for the surface meteorological measurement site (i.e., the Parker
AZMET monitor). USEPA default values for these three surface characteristics for the
range of land cover classifications were obtained from HHRAP.  Albedo, Bowen ratio,
and roughness lengths were then weighted according to the eight MPRM land cover
classifications (for each month and each sector). Generally, winter is classified as
December, January, and February; spring is classified as March, April, and May; summer
is classified as June, July, and August; and autumn is classified as September, October,
and November. However, given the climate in the Parker area of Arizona, which doesn’'t
experience northern U.S. winter conditions, autumn default values were substituted for
winter values.
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Figure 4-4. Land Use within 3-Kilometers of Parker M eteorological Monitoring Station
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National Land Cover Dataset Classification System Legend

Class Number and Name

11 - Open Water
12 - Perennial lce/Snow

21 - Low Intensity Residential
22 - High Intensity Residential
23 - Commerical/Industrial/Transportation

31 - Bare Rock/Sand/Clay
32 - Quarries/Strip Mines, Gravel Pits
33 - Transitional

41 - Deciduous Forest
42 - Evergreen Forest
43 - Mixed Forest

51 - Shrubland

61 - Orchards/Vineyards
71 - Grasslands/Herbaceous

81 - Pasture/Hay

82 - Row Crops

83 - Small Grains

84 - Fallow

85 - Urban/Recreational Grasses

91 - Woody Wetlands
92 - Emergent Herbaceous Wetlands




A summary table by season and sector for each of the required surface parameters is
located in Table 4-4. These surface characteristics, in conjunction with the
meteorological data, were processed using MPRM to create an |SCST3-ready
meteorological datafile for use in modeling wet and dry deposition rates.

Table4-2: 1992 National Land Cover Dataset (NLCD) Land Cover Types

NLCD Type Description
11 Open Water
12 Perennial |ce/Snow
21 Low Intensity Residential
22 High Intensity Residential
23 Commercial/Industrial/Transportation
31 Bare Rock/Sand/Clay
32 Quarries/Strip Mines, Gravel Pits
33 Transitiona
41 Deciduous Forest
42 Evergreen Forest
43 Mixed Forest
51 Shrubland
61 Orchards/Vineyards
71 Grasslands/Herbaceous
81 Pasture/Hay
82 Row Crops
83 Small Grains
84 Fallow
85 Urban/Recreational Grasses
91 Woody Wetlands
92 Emergent Herbaceous Wetlands

Table 4-3: Comparison of USGS National Land Cover Dataset (NLCD)
Land Cover Typesto USEPA’s M eteor ological Processor for Regulatory
Models (MPRM) Land Use Categories

NLCD Types MPRM Land Use Category
11,12 Water
41 + 15(43) Deciduous Forest
42 + Y/A43) Coniferous Forest
91,92 Swamp
61,82,83 Cultivated Land
71,81,84,85 Grassland
21,22,23 Urban
31,32,33,51 Desert Shrubland
21 Semens Water Technologies Corp.
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Table4-4: Summary of Meteorological Processor for Regulatory M odels (MPRM) Surface Characteristics

Surface Surface Fraction of Net
Roughness Roughness Monin- Radiation
Bowen [Length (Parker Length Obukhov | Absorbed by |Anthropogenid Leaf Area
Season Sector Albedo Ratio Met. Site) | (Facility Site) Length Ground Heat Flux Index
1 1 0.19 0.98 0.08 0.11 2.00 0.15 0.00 2.00
1 2 0.19 0.93 0.04 0.26 2.00 0.15 0.00 2.00
1 3 0.20 1.59 0.07 0.30 2.00 0.15 0.00 2.00
1 4 0.21 1.74 0.07 0.30 2.00 0.15 0.00 2.00
1 5 0.20 1.09 0.04 0.30 2.00 0.15 0.00 2.00
1 6 0.19 0.90 0.05 0.30 2.00 0.15 0.00 2.00
1 7 0.19 0.83 0.04 0.24 2.00 0.15 0.00 2.00
1 8 0.19 0.99 0.09 0.12 2.00 0.15 0.00 2.00
1 9 0.19 0.97 0.07 0.18 2.00 0.15 0.00 2.00
1 10 0.18 0.81 0.06 0.47 2.00 0.15 0.00 2.00
1 11 0.18 0.85 0.09 0.66 2.00 0.15 0.00 2.00
1 12 0.18 0.79 0.07 0.43 2.00 0.15 0.00 2.00
2 1 0.16 0.42 0.09 0.12 2.00 0.15 0.00 2.00
2 2 0.16 0.39 0.05 0.26 2.00 0.15 0.00 2.00
2 3 0.18 0.73 0.08 0.30 2.00 0.15 0.00 2.00
2 4 0.19 0.81 0.09 0.30 2.00 0.15 0.00 2.00
2 5 0.17 0.46 0.06 0.30 2.00 0.15 0.00 2.00
2 6 0.16 0.38 0.06 0.30 2.00 0.15 0.00 2.00
2 7 0.15 0.35 0.04 0.24 2.00 0.15 0.00 2.00
2 8 0.16 0.42 0.09 0.13 2.00 0.15 0.00 2.00
2 9 0.16 0.42 0.07 0.20 2.00 0.15 0.00 2.00
2 10 0.15 0.35 0.05 0.48 2.00 0.15 0.00 2.00
2 11 0.14 0.38 0.08 0.66 2.00 0.15 0.00 2.00
2 12 0.14 0.34 0.06 0.43 2.00 0.15 0.00 2.00
3 1 0.19 0.76 0.19 0.22 2.00 0.15 0.00 2.00
22 Semens Water Technologies Corp.
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Table4-4: Summary of Meteorological Processor for Regulatory M odels (MPRM) Surface Characteristics

Surface Surface Fraction of Net
Roughness Roughness Monin- Radiation
Bowen [Length (Parker Length Obukhov | Absorbed by |Anthropogenid Leaf Area
Season Sector Albedo Ratio Met. Site) | (Facility Site) Length Ground Heat Flux Index
3 2 0.19 0.70 0.16 0.28 2.00 0.15 0.00 2.00
3 3 0.21 1.12 0.18 0.30 2.00 0.15 0.00 2.00
3 4 0.20 1.24 0.17 0.30 2.00 0.15 0.00 2.00
3 5 0.19 0.83 0.14 0.30 2.00 0.15 0.00 2.00
3 6 0.19 0.70 0.16 0.30 2.00 0.15 0.00 2.00
3 7 0.19 0.63 0.17 0.27 2.00 0.15 0.00 2.00
3 8 0.19 0.77 0.20 0.21 2.00 0.15 0.00 2.00
3 9 0.19 0.73 0.19 0.27 2.00 0.15 0.00 2.00
3 10 0.20 0.60 0.20 0.51 2.00 0.15 0.00 2.00
3 11 0.20 0.64 0.23 0.67 2.00 0.15 0.00 2.00
3 12 0.20 0.58 0.21 0.45 2.00 0.15 0.00 2.00
4 1 0.19 0.98 0.08 0.11 2.00 0.15 0.00 2.00
4 2 0.19 0.93 0.04 0.26 2.00 0.15 0.00 2.00
4 3 0.20 1.59 0.07 0.30 2.00 0.15 0.00 2.00
4 4 0.21 1.74 0.07 0.30 2.00 0.15 0.00 2.00
4 5 0.20 1.09 0.04 0.30 2.00 0.15 0.00 2.00
4 6 0.19 0.90 0.05 0.30 2.00 0.15 0.00 2.00
4 7 0.19 0.83 0.04 0.24 2.00 0.15 0.00 2.00
4 8 0.19 0.99 0.09 0.12 2.00 0.15 0.00 2.00
4 9 0.19 0.97 0.07 0.18 2.00 0.15 0.00 2.00
4 10 0.18 0.81 0.06 0.47 2.00 0.15 0.00 2.00
4 11 0.18 0.85 0.09 0.66 2.00 0.15 0.00 2.00
4 12 0.18 0.79 0.07 0.43 2.00 0.15 0.00 2.00

Notes. 1. Season 1iswinter (treated as autumn for the Parker area), Season 2 is spring, Season 3 is summer, and Season 4 is autumn .
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45 Modeled Receptor Grid

A 20 km-by-20 km Cartesian receptor grid with the following receptor spacing was used
in the ISCST3 modeling analyses to calcul ate off-site concentrations and deposition rates:

1 Fine/near grid: Receptors every 100 m out to 3 km; and
2. Coarsef/full grid: Receptors every 500 m from 3 km to 10 km.

Receptors were also placed aong the Facility fence line every 25 m.

The ISCST3 model requires receptor data consisting of location coordinates and ground-
level elevations. The receptor generating program, AERMAP (Version 06341), was used
to develop a complete receptor grid to a distance of 10 kilometers from the Facility.
AERMAP uses digital elevation model (DEM) data obtained from the United States
Geological Survey (USGS). 7.5 minute DEM files were obtained for an area covering at
least 10 kilometers in al directions from the proposed facility. AERMAP was then run
with these DEM files to determine the representative elevations for each receptor.

Figure 4-5 shows the complete modeled receptor grid overlaid onto the DEM ground-
level elevation contours, including both the coarse/full grid and the fine/near grid. Figure
4-6 shows the fine/near receptor grid overlain onto a topographic map of the Facility
area.

A separate receptor grid was also developed to model on-site air concentrations from the
fugitive emissions hopper volume source for the on-site worker evaluation performed in
the risk assessment at the request of USEPA Region 9. This Cartesian receptor grid
included on-site receptors every 50 ft excluding locations where buildings are present.
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Figure 4-5. Modeled Receptor Grid (Full Grid)
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Figure 4-6. Modeled Receptor Grid (Near Grid)
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5.0 MODELING RESULTS

The ISCST3 modeling results used in the risk assessment included unitized annual
average and 1-hour average ambient air concentrations at off-site receptor grid points
beyond the property boundary for the stack and fugitive air emissions sources. Off-site
unitized annual average deposition rates for the stack source were also used in the risk
assessment. Finally, unitized 8-hour average ambient air concentrations associated with
the fugitive emissions source at on-site receptor locations were used in the worker
evaluation.

Appendix E, referenced in the main risk assessment report, provides figures illustrating
the unitized annual average ISCST3 modeled ambient air concentrations and deposition
rates associated with the stack source. These isopleth figures are overlain on a USGS
topographical map of the Facility area. As the figures show, the maximum unitized
annual average air concentrations and deposition rates occur near to, and to the north and
south of, the stack, consistent with the predominantly northerly and southerly winds in
the Parker area.

The detailed 1ISCST3 modeling input and output files associated with this project are
included in a modeling appendix. These files include the ISCST3 input and output files,
plotfiles, BPIP input and output files, and the meteorological data used in the analysis.
These files are voluminous and thus are provided on a separate CD.
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APPENDIX C
SUPPORTING DATA FOR STACK EMISSION RATES

Chemical emission rates for the reactivation facility stack were calculated by Focus
Environmental, Inc. The emission rates were based on either stack exhaust measurements
collected during the Performance Demonstration Test (PDT), proposed permit limits or,
for a few chemicals that could be present in spent carbon but were not measured during
the PDT, long-term average chemical feed rates and a conservative destruction and
removal efficiency (DRE) of 99.99%. (Note that the DREs measured during the PDT
averaged more than 99.997%).

The individual chemical-specific emission rates used in the risk assessment are
summarized Table 4.2-1 in the main body of this report, along with an indication of the
basis for each value. This appendix provides the detailed PDT results that were used by
Focus to calculate the emission rates for those compounds with emission rates based on
the stack test measurements. For compounds that were not detected in the PDT, the listed
values were calculated using one-half of the reported detection limit consistent with the
risk assessment Workplan. (Note that these tables differ from those in the PDT Report in
that one-half the detection limit was used for non-detect results.)



Total Semivolatile and Nonvolatile Organic Emission Results - Run 1

Net sampling time minutes

Stack gas oxygen content vol %, dry

240

Stack gas flow rate dscfm 5,080
acfm 11,370

dscm/min 143.87

Stack gas temperature °F 175
Stack gas velocity ft/min 3,618
Stack gas sample volume dscf 134.440
dscm 3.807

Isokinetic % 97.7
Stack gas moisture content vol % 45.5
Stack gas carbon dioxide content vol %, dry 6.4
9.8

Total semivolatiles collected ug 5320
TCO concentration ug/dscm 1.40E+03
ug/dscm @7% O, 1.75E+03

TCO emission rate Ib/h 2.66E-02
kg/h 1.21E-02

gls 3.35E-03

Total nonvolatiles collected ug 3050
GRAV concentration ug/dscm 8.01E+02
ug/dscm @7% O, 1.00E+03

GRAV emission rate Ib/h 1.52E-02
kg/h 6.92E-03

g/s 1.92E-03

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Total Semivolatile and Nonvolatile Organic Emission Results - Run 2

Net sampling time minutes

Stack gas oxygen content vol %, dry

240

Stack gas flow rate dscfm 3,860
acfm 8,610

dscm/min 109.32

Stack gas temperature °F 174
Stack gas velocity ft/min 2,742
Stack gas sample volume dscf 120.300
dscm 3.407

Isokinetic % 98.9
Stack gas moisture content vol % 45.1
Stack gas carbon dioxide content vol %, dry 7.2
8.9

Total semivolatiles collected ug 2830
TCO concentration ug/dscm 8.31E+02
ug/dscm @7% O, 9.61E+02

TCO emission rate Ib/h 1.20E-02
kg/h 5.45E-03

gls 1.51E-03

Total nonvolatiles collected ug 2260
GRAV concentration ug/dscm 6.63E+02
ug/dscm @7% O, 7.68E+02

GRAV emission rate Ib/h 9.59E-03
kg/h 4.35E-03

g/s 1.21E-03

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Total Semivolatile and Nonvolatile Organic Emission Results - Run 3

Net sampling time minutes

Stack gas oxygen content vol %, dry

240

Stack gas flow rate dscfm 4,060
acfm 8,890

dscm/min 114.98

Stack gas temperature °F 175
Stack gas velocity ft/min 2,832
Stack gas sample volume dscf 125.030
dscm 3.541

Isokinetic % 97.7
Stack gas moisture content vol % 44.5
Stack gas carbon dioxide content vol %, dry 7.1
9.3

Total semivolatiles collected ug 1924
TCO concentration ug/dscm 5.43E+02
ug/dscm @7% O, 6.50E+02

TCO emission rate Ib/h 8.26E-03
kg/h 3.75E-03

gls 1.04E-03

Total nonvolatiles collected ug 2250
GRAV concentration ug/dscm 6.35E+02
ug/dscm @7% O, 7.60E+02

GRAV emission rate Ib/h 9.66E-03
kg/h 4.38E-03

g/s 1.22E-03

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Volatile Organic Emission Results - Run 1

Parameter. Tube Set A Tube Set B Tube Set C Tube Set D
min 40| 40| 40| 40|

Net sampling time
Corrected sample volume liters, dry 19.651 19.521 18.94 18.963
std.

Corrected sample volume dscf 0.694| 0.689) 0.669) 0.670)
Corrected sample volume dscm 0.0197 0.01% 0.01@ 0.0190
|Analyzed (Y/N) - N Y Y | Y

Total volume sampled dscf 2.722]

Total volume sampled dscm 0.0771]

Number of tube pairs analyzed - 3|

Total volume ml 84|

Stack gas flow rate acfm 10,770

Stack gas flow rate dscfm 4,870

Mass VOC Compound (ug)

Stack Mass
Mass Voc Conc. Emission
VOsT Tube Set A Tube SetB Tube Set C Tube set D Condensate Compound (aic) Rate {ahc) | Rate{ab.c)
Compound (ugi} (ug) (ugldsem)
e s e e . e

Standard Target Analytes =

Acetone 0 055 B < 1.69E+00 < 2.76E+01|< 5.04E-04|
|Acrylonitrile 0 < 0152 ND |< 0152 ND |< 0152 ND |< 27ND |< 6.83E-01ND|< 1.09E+01j< 1.99E-04)
Benzene 0 0.0139 J 0.0552 J < 0.0064 ND | < 01ND |< 8.39E-02 < 1.42E+00|< 2.60E-05|
B 0 0.05 < 0.0246 < 0.0032 ND 22 < 2.63E-01 < 3.75E+00|< 6.85E-05|
Bromoform 0 < 0.1366 0.115 J < 0.0145 J < 014ND |< 278E-01 < A4.79E+00|< 8.73E-05|
B 0 < 0.064 JB |< 0065 JB |< 0.052 JB |[< 038ND |< 213E-01 < 3.57E+00|< 6.51E-05|
2-Butanone 0 < 007 ND |< 0.07 ND |< 007 ND |< 075ND |< 273E-01ND|< 4.47E+00[< 8.16E-05|
Carbon Disulfide 0 0.0091 J < 0.0087 J < 0.0028 J < 01ND |< 2.90E-02 < 4.68E-01< 8.53E-06|
Carbon T 0 0.0127 J < 0.0045 J < 0.0022 ND | < 012ND |< 2.95E-02 < 4.69E-01< 8.55E-06|
Cl 0 5.818 E 3.556 E 0.0323 J < 01ND |< 9.41E+00 < 1.64E+02|< 2.99E-03|
Cl e 0 < 0.096 < 0.073 < 0.02 ND 1 < 2.73E-01 < 4.38E+00|< 7.99E-05|
Cl 0 < 002 ND |< 0.02 ND |[< 002 ND |< 024ND |< 8.02E-02ND|< 1.31E+00[< 2.38E-05|
Chloroform 0 0.023 J 0.0183 J 0.0542 J 6.1 6.08E-01 8.31E+00]| 1.52E-04]
Cl 0 0.4087 J < 05132 < 0.3032 < 0.12ND |< 1.24E+00 < 2.15E+01j< 3.92E-04|
Dibre 0 < 002 ND |< 002 ND |< 002 ND |[< 021 ND |< 7.76E-02ND |< 1.27E+00|< 2.32E-05|
D 0 < 00131 J < 0015 J < 0.195 < 015ND |< 2.36E-01 < 4.05E+00|< 7.39E-05|
1,1-Dichloroethane 0 < 0.0038 ND |< 0.0038 ND |< 0.0038 ND |< 01ND |< 1.98E-02ND |< 3.08E-01|< 5.61E-06|
1,2-Dichloroethane 0 < 0.0044 ND |< 0.0044 ND | < 0.0044 ND 0.14J < 2.50E-02 < 3.82E-01|<  6.98E-06|
1,1-Dichloroethene 0 < 0.0046 ND |< 0.0046 ND |< 0.0046 ND |< 01ND |< 2.22E-02ND |< 3.49E-01|<  6.37E-06|
cis-1,2-D 0 < 0005 ND |< 0.005 ND |< 0.0054 J < 012ND |< 255E-02 < 3.99E-01|<  7.28E-06|
trans-1,2-D 0 < 0.0034 ND |< 0.0034 ND |< 0.0034 ND |< 01ND |< 1.86E-02ND |< 2.87E-01|<  5.23E-06|
1,2-Dichloropropane 0 < 0.0054 ND |< 0.0054 ND |< 0.0054 ND |< 01ND |< 2.46E-02ND |< 3.91E-01|<  7.13E-06|
cis-1,3-D prop: 0 < 0006 ND |< 0006 ND |< 0.006 ND |< 01ND |< 264E-02ND|< 4.22E-01< 7.71E-06|
trans-1,3-D prop: 0 < 0004 ND |< 0004 ND |< 0.004 ND |< 011ND |< 2.12E-02ND |< 3.29E-01|<  6.00E-06|
|Ethylbenzene 0 < 0.0026 ND | < 0.0026 ND |< 0.0062 J < 01ND |< 1.98E-02 < 3.08E-01|< 5.61E-06|
2-Hexanone 0 < 0.0198 ND |< 0.0198 ND |< 0.0198 ND |< 076 ND |< 1.23E-01ND|< 1.86E+00|< 3.40E-05|
0 < 0.0156 JB |< 0.0166 JB |< 0.0166 JB |< 012ND |< 5.89E-02 < 9.81E-01|< 1.79E-05|
Chloride 0 0.084 J < 0.039 0.146 23 < 4.62E-01 < 7.19E+00|< 1.31E-04|
4-Methyl- (MIBK) 0 < 0.047 < 0028 ND |< 0.028 ND |< 04ND |< 1.37E-01 < 2.23E+00|< 4.07E-05|
|Styrene 0 < 0.0034 ND |< 0.0034 ND |< 0.0034 ND |< 01ND |< 1.86E-02ND |< 2.87E-01|<  5.23E-06|
1,1,2,2-Tetrachloroethane 0 < 0.022 ND |< 0022 ND |< 0.022 ND |< 015ND |< 7.86E-02ND |< 1.31E+00|< 2.40E-05|
T¢ 0 4.733 E 0.696 < 0.008 J < 0.1ND |< 5.45E+00 < 9.48E+01j< 1.73E-03|
Toluene 0 0.0847 J 0.0936 J < 0.0302 0.19J < 2.24E-01 < 3.84E+00|< 7.00E-05|
1,1,1-Trichloroethane 0 < 0.0032 ND |< 0.0032 ND |< 0.0032 ND |< 01ND |< 1.80E-02ND |< 2.76E-01|<  5.04E-06|
1,1,2-Trichloroethane 0 < 001 ND |< 001 ND |< 0.01 ND |< 025ND |< 5.10E-02ND |< 7.95E-01|<  1.45E-05|
T 0 0.0231 J 0.02 J 0.043 0.57J 1.34E-01 2.12E+00| 3.87E-05|
Ti 0 < 0.0098 ND | < 0.0098 ND 0.052 J < 012ND |< 8.17E-02 < 1.38E+00|< 2.51E-05|
1,2,3-Trichloropropane 0 < 0.0162 ND |< 0.0162 ND |< 0.0162 ND |< 036ND |< 7.88E-02ND |< 1.24E+00[< 2.26E-05|
Vinyl Acetate 0 < 0.024 ND |< 0024 ND |< 0.024 ND |< 024ND |< 9.22E-02ND |< 1.52E+00[< 2.76E-05|
Vinyl Chloride 0 < 0.0064 ND |< 0.0064 ND |< 0.0097 J < 024ND |< 4.27E-02 < 6.53E-01|<  1.19E-05|
Xylenes (total 0 < <_0.0096 < < < 6.83E-02 < 1.08E+00[<

Speciat Target Analytes

0 < 0.0072 ND |< 0.0072 ND | < 0.0072 ND |< 011ND |< 3.08E-02ND|< 4.96E-01|< 9.05E-06|< 1.14E-06)
0 < 0024 ND |< 0.024 ND |< 0.024 ND |< 0.24ND |< 9.22E-02ND |< 1.52E+00|< 2.76E-05|< 3.48E-06]
0 < 0.0094 ND |< 0.0094 ND |< 0.0094 ND |< 01ND |< 3.66E-02ND |< 6.00E-01|< 1.09E-05|< 1.38E-06)
0 < 0.0072 ND |< 0.0072 ND | < 0.0072 ND |< 01ND |< 3.00E-02ND|< 4.85E-01]< 8.85E-06|< 1.12E-06]
tert: 0 < 0006 ND |< 0.006 ND |< 0.006 ND |< 024ND |< 3.82E-02ND |< 5.75E-01|< 1.05E-05|< 1.32E-06)
2-Chlorotoluene 0 < 0.0046 ND |< 0.0046 ND |< 0.0046 ND |< 024 ND |< 3.40E-02ND |< 5.02E-01|< 9.16E-06|< 1.15E-06)
[4-Chlorotoluene 0 < 0004 ND |< 0004 ND |< 0.004 ND |< 021ND |< 2.96E-02ND|< 4.38E-01]< 7.99E-06|< 1.01E-06]
1,2-Dibromo-3-chloropropane 0 < 0.04 ND |< 004 ND |< 0.04 ND |< 045ND |< 158E-01ND|< 258E+00|< 4.71E-05|< 5.93E-06)
1,2-D 0 < 002 ND |< 002 ND |< 0.02 ND |< 024 ND |< 8.02E-02ND|< 131E+00|< 2.38E-05|< 3.00E-06}
1,2-Dichlorobenzene 0 < 0006 ND |< 0.006 ND |< 0.006 ND |< 01ND |< 264E-02ND|< 4.22E-01]< 7.71E-06|< 9.71E-07]
1,3-Dichlorobenzene 0 < 0.0062 ND |< 0.0062 ND |< 0.0062 ND |< 01ND |< 270E-02ND|< 4.33E-0l]< 7.90E-06|< 9.95E-07]
1,4-Dichlorobenzene 0 < 0.0086 ND |< 0.0086 ND |< 0.0086 ND |< 0.12ND |< 3.59E-02ND |< 5.80E-01|< 1.06E-05|< 1.33E-06
1,3-Dichloropropane 0 < 0.0036 ND |< 0.0036 ND |< 0.0036 ND |< 0.17ND |< 251E-02ND |< 3.73E-01|< 6.81E-06|< 8.58E-07
2,2-Dichloropropane 0 < 0003 ND |< 0.003 ND |< 0.003 ND |< 011ND |< 1.82E-02ND |< 2.77E-01|< 5.05E-06|< 6.36E-07
1,1-Dichloropropene 0 < 0002 ND |< 0.002 ND |< 0.002 ND |< 01ND |< 1.44E-02ND |< 2.13E-01|< 3.89E-06|< 4.91E-07
Hexachlorobutadiene 0 < 0.0096 ND |< 0.0096 ND |< 0.0096 ND |< 0.12ND |< 3.89E-02ND |< 6.32E-01|< 1.15E-05|< 1.45E-06)
Isopropyl benzene 0 < 0.0046 ND |< 0.0046 ND | < 0.0046 ND |< 01ND |< 2.22E-02ND |< 3.49E-01|< 6.37E-06|< 8.03E-07
p-Isoj 0 < 0.0076 ND |< 0.0076 ND | < 0.0076 ND |< 01ND |< 3.12E-02ND |< 5.06E-01|< 9.23E-06|< 1.16E-06)
0 < 002 ND |< 002 ND |< 0021 J < 0.17ND |< 7.53E-02 < 1.25E+00|< 2.28E-05|< 2.87E-0f
n- 0 < 0.0058 ND |< 0.0058 ND |< 0.0058 ND |< 01ND |< 258E-02ND|< 4.12E-01]< 7.52E-06|< 9.47E-07]
1,1,1,2-T¢ 0 < 0.0038 J < 0002 ND |< 0.002 ND |< 012ND |< 1.79E-02 < 2.67E-01|< 4.86E-06|< 6.13E-07)
Tetrahydrofuran 0 < 0062 ND |< 0.062 ND |< 0.062 ND |< 12ND |< 2.87E-01ND|< 4.55E+00|< 8.30E-05|< 1.05E-05]
1,2,3-Ti 0 < 0028 ND |< 0.028 ND |< 0.028 ND |< 0.23ND |< 1.03E-01ND|< 1.71E+00|< 3.13E-05/< 3.94E-06]
1,2,4-Th 0 < 0006 ND |< 0.006 ND |< 0.006 ND |< 015ND |< 3.06E-02ND|< 4.77E-01]< 8.70E-06|< 1.10E-06]
1,1,2-Trichloro-1,2,2-trifluoroethane 0 < 0.0036 ND |< 0.0036 ND |< 0.0036 ND |< 013ND |< 2.17E-02ND |< 3.30E-01|< 6.02E-06|< 7.58E-07
1,2,4-Th 0 < 0.0096 ND |< 0.0096 ND |< 0.0096 ND |< 0.11ND |< 3.80E-02ND |< 6.21E-01|< 1.13E-05|< 1.43E-06
1,3,5-Th 0 < 0.0056 ND |< 0.0056 ND |< 0.0056 ND |< 01ND |< 252E-02ND|< 4.02E-01]< 7.33E-06|< 9.23E-07]
m- & p-Xylene 0 < 0.0083 J < 0.008 J < 0.0184 J < 02ND |< 5.15E-02 < 8.22E-01|< 1.50E-05|< 1.89E-06)
o-Xylene 0 < 0.0034 ND |< 0.0034 ND |< 0.0053 J < 0.14ND |< 2.39E-02 < 3.63E-01|< 6.63E-06|< 8.35E-07
0 0 0 0 0 0.00E+00 0.00E+00]| 0.00E+00| 0.00E+0!

Tentatively identified Compounds (TICS)

Unknown 0 0.068 NJ 0.051 NJ [ [ 1.19E-01 2.07E+00] _ 3.78E-05 _ 4.76E-0§
Benzaldehyde | 0 | 0 | 0087 NJ_| 0078 NJ_| 0 | 165E-01 |  2.87E+00] _ 5.24E-05 _ 6.60E-06]
(a) Stack gas sample volume 2.0277 dry std cubic feet

(analyzed tubes only) 0.0574 dry std cubic meters
(b) Stack gas flow rate 10770 actual cubic feet per minute

5.0835 actual cubic meters per second
4870 dry std cubic feet per minute
22987 dry std cubic meters per second

() For non-detects, stack concentrations and emissions are calculated using one half of the detection limit

ND = Not Detected P in blank, - below limit
NA = Not Analyzed - above range, SAT:




Volatile Organic Emission Results - Run 2

Parameter.

Units | TubeSetA Tube SetB Tubesetc | TubeSetp
40 40 40

Net sampling time min 40
Corrected sample volume liters, dry 19.453 20.223 19.371 19.371
std.

Corrected sample volume dscf 0.687] 0714 0.684 0.684]
Corrected sample volume dscm 0.0195 0.0202 0.0194 0.0194
[Analyzed (Y/N) - N ﬂ Y Y Y

Total volume sampled dscf 2.769]

Total volume sampled dscm 0.0784

Number of tube pairs analyzed - 3|

Total volume ml 84|

Stack gas flow rate acfm 8,580)

Stack gas flow rate dscfm 3,880)

Mass VOC Compound (ug)

VosT
Compound

Standard Target Analytes

Tube Set A Tube SetB Tube set C Tube Set D
e e e e

Condensate
gty

Mass Voc
Compound
(ug)

Stack

Conc.

(@)
(ugldsem)

Mass
Emission
Rate {ahc) | Rate{ab.c)
(b

Speciat Target Analytes

Acetone 0 2.10E+00 3.39E+01 4.92E-04)
|Acrylonitrile 0 < 0152 ND |< 0152 ND |< 0.152 ND |< 27ND |< 6.83E-01ND|< 1.06E+01j< 1.54E-04)
Benzene 0 < 0.0094 J < 0.0126 J < 0.0312 < 01ND |< 6.16E-02 < 1.01E+00|< 1.47E-05|
B ane 0 < 0.0416 < 0.0346 < 0.0406 < 01ND |< 1.25E-01 < 2.09E+00|< 3.03E-05|
Bromoform 0 < 0.1766 < 0.1466 0.194 J < 014ND |< 5.29E-01 < 8.92E+00|< 1.30E-04|
Br 0 < 005 JB |< 0052 JB |< 0.046 JB |< 038ND |< 1.80E-01 < 2.92E+00|< 4.24E-05|
2-Butanone 0 < 007 ND |< 0.07 ND |< 007 ND |< 075ND |< 273E-01ND|< 4.36E+00[< 6.34E-05|
Carbon Disulfide 0 < 0.0106 J < 0.009 J 0.0171 J < 01ND |< 451E-02 < 7.30E-01|<  1.06E-05|
Carbon T 0 < 0.006 J < 0.0056 J < 0.006 J < 012ND |< 2.77E-02 < 427E-01< 6.21E-06|
Chlorobenzene 0 1.6028 J < 0.6513 2.012 < 01ND |< 4.27E+00 < 7.25E+01j< 1.05E-03|
Cl e 0 < 013 < 0.106 0131 J < 02ND |< 3.84E-01 < 6.44E+00|< 9.36E-05|
Cl 0 < 002 ND |< 002 ND |< 002 ND |< 024ND |< 8.02E-02ND|< 1.27E+00[< 1.85E-05|
Chloroform 0 0.0349 J < 0.0239 < 0.0289 < 01ND |< 9.61E-02 < 1.59E+00|< 2.32E-05|
Cl 0 < 0.0642 < 0.3232 < 0.0212 J < 012ND |< 4.19E-01 < 7.06E+00|< 1.03E-04|
Dibre 0 < 002 ND |< 002 ND |< 002 ND |< 021 ND |< 7.76E-02ND |< 1.24E+00[< 1.81E-05|
Dichlorodifluoromethane 0 < 0.023 J < 00113 J < 0015 J < 015ND |< 6.19E-02 < 9.97E-01|<  1.45E-05|
1,1-Dichloroethane 0 < 0.0038 ND |< 0.0038 ND |< 0.0038 ND |< 01ND |< 1.98E-02ND |< 3.00E-01|<  4.37E-06|
1,2-Dichloroethane 0 < 0.0044 ND | < 0.0044 ND |< 0.0044 ND 012 < 2.33E-02 < 3.52E-01|<  5.12E-06|
1,1-Dichloroethene 0 < 0.0046 ND | < 0.0046 ND |< 0.0046 ND |< 01ND |< 2.22E-02ND |< 3.41E-01|<  4.96E-06|
cis-1,2-D 0 < 0.0056 ND |< 0005 ND |< 0.005 ND |< 012ND |< 251E-02ND |< 3.83E-01|< 5.57E-06|
trans-1,2-Dichloroethene 0 < 0.0034 ND |< 0.0034 ND |< 0.0034 ND |< 01ND |< 1.86E-02ND |< 2.80E-01|< 4.07E-06|
1,2-Dichloropropane 0 < 0.0054 ND |< 0.0054 ND |< 0.0054 ND |< 01ND |< 2.46E-02ND |< 3.82E-01|<  5.55E-06|
cis-1,3-D prop: 0 < 0.006 ND |< 0006 ND |< 0.006 ND |< 01ND |< 264E-02ND|< 4.12E-01< 5.99E-06|
trans-1,3-Dichloropropene 0 < 0.004 ND |< 0004 ND |< 0.004 ND |< 011ND |< 2.12E-02ND |< 3.21E-01|< 4.67E-06|
|Ethylbenzene 0 < 0.0026 ND | < 0.0026 ND |< 0.0026 ND |< 01ND |< 1.62E-02ND |< 2.39E-01|<  3.48E-06|
2-Hexanone 0 < 0.0198 ND |< 0.0198 ND |< 0.0198 ND |< 076 ND |< 1.23E-01ND|< 1.82E+00[< 2.65E-05|
0 < 0.0156 JB |< 0.0166 JB |< 0.0156 JB |< 012ND |< 5.79E-02 < 9.39E-01|<  1.37E-05|

Chloride 0 0.059 J < 0026 ND |< 0.026 ND 117 < 2.03E-01 < 3.06E+00|< 4.45E-05|

4-Methyl- (MIBK) 0 < 0.028 ND |< 0028 ND |< 0.028 ND |< 04ND |< 1.18E-01ND|< 1.85E+00|< 2.69E-05|
|Styrene 0 < 0.0034 ND | < 0.0034 ND |< 0.0034 ND |< 01ND |< 1.86E-02ND |< 2.80E-01|< 4.07E-06|
1,1,2,2-Tetrachloroethane 0 < 0.022 ND |< 0022 ND |< 0.022 ND |< 015ND |< 7.86E-02ND |< 1.28E+00|< 1.86E-05|
T 0 < 0.2321 < 0.0891 < 0.1421 < 01ND |< 4.72E-01 < 7.96E+00|< 1.16E-04|
Toluene 0 0.1734 J 0.0158 J < 0.0232 0.15J < 2.25E-01 < 3.76E+00|< 5.47E-05|
1,1,1-Th 0 < 0.0032 ND |< 0.0032 ND |< 0.0032 ND |< 01ND |< 1.80E-02ND |< 2.70E-01|<  3.92E-06|
1,1,2-Th 0 < 001 ND |< 001 ND |< 001 ND |< 025ND |< 5.10E-02ND |< 7.77E-01|<  1.13E-05|
Trichloroethene 0 0.0146 J < 0.016 0.0135 J < 01ND |< 5.25E-02 < 8.55E-01|<  1.24E-05|
0 < 0.0098 ND |< 0.0098 ND |< 0.0098 ND |< 012ND |< 3.95E-02ND |< 6.27E-01|<  9.12E-06|

1,2,3-Trichloropropane 0 < 0.0162 ND |< 0.0162 ND |< 0.0162 ND |< 036ND |< 7.88E-02ND|< 1.21E+00[< 1.76E-05|
Vinyl Acetate 0 < 0.024 ND |< 0024 ND |< 0.024 ND |< 024ND |< 9.22E-02ND |< 1.48E+00[< 2.15E-05|
Vinyl Chloride 0 < 0.0064 ND | < 0.0064 ND |< 0.0064 ND |< 024ND |< 3.94E-02ND |< 5.83E-01|<  8.47E-06|
Xylenes (total 0 < < < < < __5.91E-02 < 8.96E-01|< 1.30E-05]

ed Conmpounds (TICs)

0 < 0.0072 ND | < 0.0072 ND |< 0.0072 ND |< 011ND |< 3.08E-02ND|< 4.84E-01|< 7.04E-06|

0 < 0024 ND |< 0.024 ND |< 0.024 ND |< 024ND |< 9.22E-02ND |< 1.48E+00[< 2.15E-05|

0 < 0.0094 ND | < 0.0094 ND |< 0.0094 ND |< 01ND |< 3.66E-02ND |< 5.85E-01|< 8.51E-06|

0 < 0.0072 ND | < 0.0072 ND |< 0.0072 ND | < 01ND |< 3.00E-02ND|< 4.73E-01< 6.88E-06|
tert: 0 < 0.006 ND |< 0006 ND |< 0.006 ND |< 024ND |< 3.82E-02ND |< 5.62E-01|<  8.17E-06|
2-Chlorotoluene 0 < 0.0046 ND |< 0.0046 ND |< 0.0046 ND |< 024 ND |< 340E-02ND|< 4.91E-01|< 7.14E-06|
[4-Chlorotoluene 0 < 0004 ND |< 0.004 ND |< 0.004 ND |< 021 ND |< 296E-02ND|< 4.28E-01|< 6.23E-06|
1,2-Dibromo-3-chloropropane 0 < 004 ND |< 004 ND |< 0.04 ND |< 045ND |< 158E-01ND|< 2.52E+00[< 3.66E-05|
1,2-D 0 < 002 ND |< 002 ND |< 0.02 ND |< 024ND |< 8.02E-02ND|< 1.27E+00[< 1.85E-05|
1,2-Dichlorobenzene 0 < 0006 ND |< 0.006 ND |< 0.006 ND |< 01ND |< 264E-02ND|< 4.12E-01]< 5.99E-06|
1,3-Dichlorobenzene 0 < 0.0062 ND |< 0.0062 ND |< 0.0062 ND |< 01ND |< 270E-02ND|< 4.23E-01< 6.14E-06|
1,4-Dichlorobenzene 0 < 0.0086 ND |< 0.0086 ND |< 0.0086 ND |< 0.12ND |< 3.59E-02ND |< 5.66E-01|<  8.23E-06|
1,3-Dichloropropane 0 < 0.0036 ND |< 0.0036 ND |< 0.0036 ND |< 0.17ND |< 251E-02ND |< 3.65E-01|< 5.31E-06|
2,2-Dichloropropane 0 < 0003 ND |< 0.003 ND |< 0.003 ND |< 011ND |< 1.82E-02ND |< 2.70E-01|<  3.93E-06|
1,1-Dichloropropene 0 < 0002 ND |< 0.002 ND |< 0.002 ND |< 01ND |< 1.44E-02ND |< 2.09E-01|<  3.04E-06|
Hexachlorobutadiene 0 < 0.0096 ND |< 0.0096 ND |< 0.0096 ND |< 0.12ND |< 3.89E-02ND |< 6.17E-01|<  8.97E-06|
Isopropyl benzene 0 < 0.0046 ND | < 0.0046 ND |< 0.0046 J < 01ND |< 2.22E-02 < 3.41E-01|<  4.96E-06|
p-Isoj 0 < 0.0076 ND |< 0.0076 ND |< 0.0076 ND |< 01ND |< 3.12E-02ND|< 4.94E-01|< 7.18E-06|

0 < 002 ND |< 0028 J < 002 J < 0.17ND |< 8.23E-02 < 1.34E+00|< 1.94E-05|
n- 0 < 0.0058 ND |< 0.0058 ND |< 0.0058 ND |< 01ND |< 258E-02ND|< 4.02E-01|< 5.85E-06|
1,1,1,2-T¢ 0 < 0.002 ND |< 0.002 ND |< 0.002 ND |< 012ND |< 1.61E-02ND |< 2.30E-01|<  3.35E-06|
Tetrahydrofuran 0 < 0.062 ND |< 0062 ND |< 0.062 ND |< 12ND |< 287E-01ND|< 4.44E+00|< 6.45E-05|
1,2,3-Ti 0 < 0028 ND |< 0.028 ND |< 0.028 ND |< 023ND |< 1.03E-01ND|< 1.67E+00|< 2.43E-05|
1,2,4-Th 0 < 0006 ND |< 0.006 ND |< 0.006 ND |< 015ND |< 3.06E-02ND|< 4.66E-01|< 6.77E-06|
1,1,2-Trichloro-1,2,2-trifluoroethane 0 < 0.0036 ND |< 0.0036 ND |< 0.0036 ND |< 013ND |< 217E-02ND |< 3.22E-01|<  4.69E-06|
1,2,4-Th 0 < 0.0096 ND | < 0.0096 ND |< 0.0096 ND |< 011 ND |< 3.80E-02ND |< 6.06E-01|<  8.81E-06|
1,3,5-Th 0 < 0.0056 ND | < 0.0056 ND |< 0.0056 ND |< 01ND |< 252E-02ND |< 3.92E-01|<  5.70E-06|
m- & p-Xylene 0 < 0.0107 J < 0.0088 J < 0.0102 J < 02ND |< 4.65E-02 < 7.18E-01|<  1.04E-05|
o-Xylene 0 < 0.0034 ND |< 0.0034 ND |< 0.0034 ND |< 0.14ND |< 2.20E-02ND |< 3.23E-01|<  4.69E-06|

0 0 0 0 0 00E+00 00E+00| 00E+00|

(a) Stack gas sample volume
(analyzed tubes only)

2.0821 dry std cubic feet
0.059 dry std cubic meters
(b) Stack gas flow rate 8580 actual cubic feet per minute
4.0498 actual cubic meters per second
3880 dry std cubic feet per minute
1.8314 dry std cubic meters per second

() For non-detects, stack concentrations and emissions are calculated using one half of the detection limit

ND = Not Detected P
NA = Not Analyzed

- below limit

range, SAT:

in blank,
- above




Volatile Organic Emission Results - Run 3

Parameter Units | TubeSetA Tube SetB Tubesetc | TubeSetp
40 40 40

Net sampling time min 40
Corrected sample volume liters, dry 20.121 18.453 183 18.453
std.

Corrected sample volume dscf 0.711] 0652 0.646] 0.652]
Corrected sample volume dscm 0.0201 0.0185 0.0183 0.0185
[Analyzed (Y/N) - Y Y ﬁ Y Y #
Total volume sampled dscf 2.660)

Total volume sampled dscm 0.0753

Number of tube pairs analyzed - 4

Total volume ml 84|

Stack gas flow rate acfm 8,850)
Stack gas flow rate dscfm 4,080]

Mass VOC Compound (ug)

Stack Mass
Mass Voc Conc. Emission
VOSsT Tube Set A Tube SetB Tube Set C Tube Set D Condensate Compound (aic) Rate {ahc) | Rate{abc)
Compound (ugi} (ug) (ugldscm)
B s s e e e . e

Standard Target Analytes =

Acetone 0.245 < 2.40E+00 < 3.18E+01< 4.87E-04|
|Acrylonitrile < 0152ND |< 0152 ND |< 0152 ND |< 0152 ND |< 27ND |< 835E-01ND|< 1.11E+01j< 1.69E-04)
Benzene 0.0135J < 0.0115 J < 0.0086 J < 0.0101J < 01ND |< 5.21E-02 < 6.92E-01|<  1.06E-05|
B! < 0.0396 < 0.0426 < 0.0376 < 0.0416 < 01ND |< 1.70E-01 < 2.25E+00[< 3.45E-05|
Bromoform < 0.1266 < 0.1666 < 0.1566 < 0.1366 < 0.14ND |< 5.98E-01 < 7.94E+00|< 1.21E-04|
B < 0044ND |< 0047 JB |< 0.048 JB |< 0049 JB |< 038ND |< 220E-01 < 2.92E+00|< 4.46E-05|
2-Butanone < 007ND |< 007 ND |[< 0.07 ND |< 007 ND |< 075ND |< 343E-01ND|< 4.55E+00|< 6.96E-05|
Carbon Disulfide 0.0124 J 0.0151 J 0.0128 J 0.0187 J < 01ND |< 6.74E-02 < 8.95E-01|<  1.37E-05|
Carbon T < 0.0049 J < 0.005 J < 0.0042 J < 0.0048 J < 012ND |< 2.90E-02 < 3.85E-01|< 5.88E-06|
Cl 2349E 3.409 EJ 3.1048 E,J 1.4077 J < 01ND |< 1.03E4+01 < 1.36E+02|< 2.09E-03|
Cl < 0.11 < 013 < 011 0121 J < 02ND |< 4.88E-01 < 6.48E+00|< 9.90E-05|
Cl < 002ND |< 002 ND |[< 0.02 ND |< 002 ND |< 024ND |< 1.00E-01ND|< 1.33E+00|< 2.03E-05|
Chloroform < 0.0289 < 0.0299 0.0244 J < 0.0269 < 01ND |< 1.19E-01 < 157E+00|< 2.40E-05|
Cl < 0.2532 < 0.0862 < 0.0242 J < 0.0542 < 012ND |< 4.28E-01 < 5.68E+00|< 8.68E-05|
Di < 002ND |< 002 ND |[< 0.02 ND |< 002 ND |< 021ND |< 9.76E-02ND |< 1.30E+00[< 1.98E-05|
D < 0.0127 3 < 0.0126 J < 0.0114 J < 0.0149 J < 015ND |< 6.42E-02 < 8.52E-01|<  1.30E-05|
1,1-D < 0.0038ND | < 0.0038 ND |< 0.0038 ND |< 0.0038 ND |< 01ND |< 2.36E-02ND |< 3.13E-01|<  4.79E-06|
1,2-D < 0.0044ND | < 0.0044 ND |< 0.0044 ND |< 0.0044 ND 011 < 2.68E-02 < 3.56E-01|< 5.45E-06|
1,1-D < 0.0046 ND | < 0.0046 ND |< 0.0046 ND |< 0.0046 ND |< 01ND |< 2.68E-02ND |< 3.56E-01|< 5.44E-06|
cis-1,2-D < 0.005ND |< 0.005 ND |< 0.005 ND |< 0.005 ND |< 012ND |< 3.01E-02ND|< 3.99E-01< 6.10E-06|
trans-1,2-D < 0.0034ND | < 0.0034 ND |< 0.0034 ND |< 0.0034 ND |< 01ND |< 2.20E-02ND |< 2.92E-01|<  4.46E-06|
1,2-Dichloropropane < 0.0054 ND | < 0.0054 ND |< 0.0054 ND |< 0.0054 ND |< 0.1ND |< 3.00E-02ND |< 3.98E-01|<  6.09E-06|
cis-1,3-D < 0006 ND |< 0006 ND |< 0.006 ND |< 0.006 ND |< 01ND |< 324E-02ND|< 4.30E-01|< 6.57E-06|
trans-1,3-D < 0004ND |< 0004 ND |< 0.004 ND |< 0004 ND |< 011ND |< 252E-02ND|< 3.35E-01|< 5.12E-06|
Eth < 0.0031J < 0.0026 ND |< 0.0026 ND |< 0.0026 ND |< 01ND |< 1.93E-02 < 2.56E-01|<  3.92E-06|
2-Hexanone < 0.0198ND | < 0.0198 ND |< 0.0198 ND |< 0.0198 ND |< 076 ND |< 143E-01ND|< 1.90E+00|< 2.90E-05|
< 0.0032ND | < 0.0156 JB |< 0.0156 JB |< 0.0156 J,B 056JB |< 9.70E-02 < 1.29E+00|< 1.97E-05|

Chloride 0.183 J 0.48 0.161 0.295 123 1.22E+00 1.62E+01] 2.47E-04)

4-Methyl: (MIBK) < 0028ND |< 0028 ND |< 0.028 ND |< 0.028 ND |< 04ND |< 146E-01ND |< 1.93E+00[< 2.95E-05|
|Styrene < 0.0034ND | < 0.0034 ND |< 0.0034 ND |< 0.0034 ND |< 01ND |< 2.20E-02ND |< 2.92E-01|<  4.46E-06|
1,1,2,2-T¢ < 0022ND |< 0022 ND |< 0.022 ND |< 0.022 ND |< 015ND |< 1.01E-01ND|< 1.34E+00|< 2.04E-05|
T¢ 0.2332J < 24021 E 1.1097 J 0.3624 J < 01ND |< 4.12E+00 < 5.46E+01]< 8.35E-04|
Toluene 0.072 J 0.3743 J 0.1233 J 0.1925 J 012 7.72E-01 1.03E+01] 1.57E-04]
1,1,1-Trichloroethane < 0.0032ND | < 0.0032 ND |< 0.0032 ND |< 0.0032 ND |< 01ND |< 212E-02ND |< 2.81E-01|<  4.30E-06|
1,1,2-Trichloroethane < 001IND |< 001 ND |[< 0.01 ND |< 001 ND |< 025ND |< 6.10E-02 ND |< 8.10E-01|<  1.24E-05|
Ti 0.0189J 0.0217 J < 0.0122 J < 0.0117 J < 01ND |< 7.29E-02 < 9.68E-01|<  1.48E-05|
Ti < 0.0098ND | < 0.0098 ND |< 0.0098 ND |< 0.0098 ND |< 0.12ND |< 4.93E-02ND |< 6.54E-01|<  1.00E-05|
1,2,3-Th < 0.0162ND | < 0.0162 ND |< 0.0162 ND |< 0.0162 ND |< 036 ND |< 9.50E-02ND |< 1.26E+00|< 1.93E-05|
Vinyl Acetate < 0024ND |< 0024 ND |< 0.024 ND |< 0.024 ND |< 0.24ND |< 1.16E-01ND|< 1.54E+00|< 2.36E-05|
|Vinyl Chloride < 0.0064ND | < 0.0064 ND |< 0.0064 ND |< 0.0064 ND |< 0.24ND | < 4.58E-02ND |< 6.07E-01|<  9.28E-06|
Xylenes (total < 0.0148J < < < < < 7.19E-02 < 9.54E-01|< _1.46E-05]

Special Target Analytes

< 0.0072ND < < < < 3.80E-02ND|<  5.05€-01[< 7.72E-06|<
< 0024ND |< 0024 ND |< 0024 ND |< 0024 ND |< 024ND |< 116E-0LND|< 1.54E+00/< 2.36E-05< 2.97E-06)
n-Butylbenzene < 0.0094ND | < 0.0094 ND |< 0.0094 ND |< 00094 ND |[< 0AND |< 460E02ND|< 6.1E-01)< 9.33E-06]< 1.18E-Of)
sec-Butylbenzene < 0.0072ND_|< 0.0072 ND_|< 0.0072 ND_|< 00072 ND |<  0AND |< 372E02ND|< 4.94E-01)< 7.55E-06]< 9.51E-07}
tert < 0006ND |< 0006 ND |< 0006 ND |< 0006 ND |< 024ND |< 442E-02ND|< 586E-01/< B8.96E-06)< 1.13E-06|
2-Chlorotoluene < 0.0046ND | < 0.0046 ND_|< 0.0046 ND_|< 00046 ND |< 024ND |< 386E-02ND|< 5.2E-01)< 7.82E-06]< 9.86E-07}
[4-Chiorotoluene < 0004ND |< 0004 ND |< 0004 ND |< 0004 ND |< 021ND |< 3.36E-02ND|< 4.47E-01/< 6.83E-06)< 8.60E-07}
1,2-Dibromo-3- < 004ND |< 004 ND |< 004 ND |< 004 ND [< 045ND |< 198E-OLND|< 2.63E+00]< 4.01E-05]< 5.06E-O)
12D < 002ND |< 002 ND |< 002 ND |< 002 ND |[< 024ND |< 100EOLND|< 1.33E+00]< 203E-05]< 2.56E-Of|
1,2 < 0006ND |< 0006 ND |< 0006 ND |< 0006 ND |< 01ND |< 324E-02ND|< 4.30E-01|< 6.57E-06< 8.28E-07}
1,3D < 0.0062ND_|< 0.0062 ND |< 0.0062 ND |< 00062 ND |<  01ND |< 332E-02ND|< 441E-01|< 6.74E-06< 8.49E-07}
1,4-D < 0.0086ND |< 0.0086 ND |< 0.0086 ND |< 0.0086 ND |< 012ND |< 445E-02ND|< 590E-01/< 9.03E-06|< 1.14E-06}
1,3-Dichloropropane < 0.0036ND | < 0.0036 ND | < 0.0036 ND |< 0.0036 ND |< 017ND |< 287E-02ND|< 381E-01/< 582E-06< 7.33E-07}
2,2-Dichloropropane < 0003ND |< 0003 ND |< 0003 ND |< 0003 ND |< 011ND |< 212E-02ND|< 282E-01/< 4.31E-06)< 5.43E-07}
1,1-Dichloropropene < 0002ND |< 0002 ND |< 0002 ND |< 0002 ND |< 01ND |< 164E-02ND|< 218E-01|< 3.33E-06< 4.19E-07}
< 0.0096ND | < 0.0096 ND |< 0.0096 ND |< 0.0096 ND |< 012ND |< 4.85E-02ND|<  6.44E-01[< 9.84E-06|< 1.24E-06)
Isopropy! benzene < 0.0046ND | < 0.0046 ND_|< 0.0046 ND_|< 00046 ND |<  0.AND |< 268E-02ND|< 3.56E-01/< 544E-06]< 6.85E-07}
p-Iso < 0.0076ND | < 0.0076 ND_|< 0.0076 ND_|< 00076 ND |<  0.AND |< 388E02ND|< 5.5E-01)< 7.87E-06]< 9.92E-07}
< 002ND [< 0043 < 017 < 0079 < 017ND |< 3.26E01 |< 4.33E+00]< 6.62E-05< 8.34E-0§
n- < 0.0058ND | < 0.0058 ND |< 0.0058 ND |< 00058 ND |< 0.AND |< 316E02ND|< 4.19E-01)< 641E-06]< 8.08E-07}
11.1.2T < 0002ND |< 0002 ND |< 0002 ND |< 0002 ND |< 012ND |< 1B81E-02ND|< 240E-01/< 3.67E-06|< 4.62E-07}
Tetrahydrofuran < 0062ND |< 0062 ND |< 0062 ND |< 0062 ND |< 12ND |< 349E-0LND|< 4.63E+00/< 7.08E-05< 8.92E-06)
123T < 0028ND |< 0028 ND |< 0028 ND |< 0028 ND |< 023ND |< 131E-0LND|< 1.74E+00|< 2.66E-05< 3.36E-06}
124T < 0006ND |< 0006 ND |< 0006 ND |< 0006 ND |< 0I5ND |< 3.66E-02ND|<  4.86E-01[< 7.43E-06)< 9.36E-07}
1,1,2-Trichloro-1,2,2-trifluoroethane | < 0.0036 ND_| < 0.0036 ND_|< 0.0036 ND_|< 00036 ND |< 013ND |< 253E-02ND|< 3.36E-01/< 5.14E-06]< 6.47E-07}
124T < 0.0096ND | < 0.0096 ND |< 0.0096 ND |< 00096 ND |< 011ND |< 476E-02ND|< 6.32E-01)< 9.67E-06]< 1.22E-O|
135T < 0.0056ND | < 0.0056 ND |< 0.0056 ND |< 00056 ND |<  0.AND |< 308E-02ND|< 4.09E-01)< 6.25E-06]< 7.87E-07}
m- & p-Xylene < 00125) |< 00099 J |< 0.0095J |< 00083J |< 02ND |< 570E02 |< 7.57E-01)< 1.16E-05]< 1.46E-Of)
o-Xylene < 0.0034ND |< 0.0034 ND |< 0.0034 ND_|< 00034 ND |< 014ND |< 254E02ND|< 3.37E-01)< 515E-06]< 6.48E-07}
0 0 0 0 0 0.00E+00 0.00E+00] _ 0.00E+00] _0.00E+0!
Nonane 0.06 NJ 0 0 0 0 6.00E-02 7.96E-01]  1.22E-05  1.53E-06}
Benzaldehyde | 0 | 0074 NJ | 0063 NJ_| 0041 NJ_| 0 | 178E-01 |  2.36E+00] _ 3.61E-05| _ 4.55E-06]
(a) Stack gas sample volume 2.6599 dry std cubic feet
(analyzed tubes only) 0.0753 dry std cubic meters
(b) Stack gas flow rate 8850 actual cubic feet per minute

4.1773 actual cubic meters per second
4080 dry std cubic feet per minute
1.9258 dry std cubic meters per second

(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit

ND = Not Detected P in blank, - below limit
NA = Not Analyzed - above range, SAT:




PCDD/PCDF Congener and TEQ Results - CPT Run 1

2,378 Stack Emission
Analytical TCDD Concentration Rate
Congener PCDD/PCDF Result Stack (a,b,c) Toxicity Toxic as 2,3,7,8-
No. Compound (pg/sample Concentration | Equivalence Equivalents TCDD
PCDDs
1 2,3,7,8-TCDD 10 ND 19 Q < 4.82E-03 1 [< 4.82E-03 |< 1.20E-11
Other TCDD 0 1681 4.26E-01
Total TCDD 4 0Q,J 1700 Q 4.32E-01
2 1,2,3,7,8-PeCDD 50 ND 33J < 8.37E-03 05 |< 4.19E-03 |< 1.05E-11
Other PeCDD 0 547 1.39E-01
Total PeCDD 8.2Q,] 580 Q 1.49E-01
3 1,2,3,4,7,8-HxCDD 50 ND 11 < 2.79E-03 0.1 |< 2.79E-04 |< 6.97E-13
4 1,2,3,6,7,8-HxCDD 50 ND 9.6J < 2.43E-03 0.1 |< 2.43E-04 |< 6.08E-13
5 1,2,3,7,8,9-HxCDD 50 ND 16 J < 4.06E-03 0.1 |< 4.06E-04 |< 1.01E-12
Other HXCDD 0 123.4 3.13E-02
Total HXCDD 6.3Q,J 160 Q 4.22E-02
6 1,2,3,4,6,7,8-HpCDD 6.7J 24BJ 7.79E-03 0.01 7.79E-05 1.94E-13
Other HpCDD 4.3 20 6.16E-03
Total HpCDD 110 44 J,B 1.40E-02
7 OCDD 22 Q,B,J 27BJ 1.24E-02 0.001 1.24E-05 3.10E-14
Total PCDDs(d < 51.5 2511 < 6.50E-01 < 1.00E-02 < 2.50E-11
PCDFs
8 2,3,7,8-TCDF 24Q,J 230 Q 5.89E-02 0.1 5.89E-03 1.47E-11
Other TCDF 12.6 5770 1.47E+00
Total TCDF 15 Q,J 6000 Q 1.53E+00
9 1,2,3,7,8-PeCDF 3.30Q,J 170 Q 4.40E-02 0.05 2.20E-03 5.49E-12
10 2,3,4,7,8-PeCDF 290Q,J 190 4.89E-02 0.5 2.45E-02 6.11E-11
Other PeCDF 22.8 2240 5.74E-01
Total PeCDF 29 Q 2600 Q 6.67E-01
11 1,2,3,4,7,8-HXCDF 5.7Q,] 200 Q 5.22E-02 0.1 5.22E-03 1.30E-11
12 1,2,3,6,7,8-HXCDF 3.7Q,J 100 2.63E-02 0.1 2.63E-03 6.57E-12
13 2,3,4,6,7,8-HXCDF 2.7B,J 47 B,J 1.26E-02 0.1 1.26E-03 3.15E-12
14 1,2,3,7,8,9-HxCDF 50 ND 55B,J < 1.40E-03 0.1 |< 1.40E-04 [< 3.48E-13
Other HXCDF 0 477.5 1.21E-01
Total HXCDF 21 Q,J,B 830 Q,B 2.16E-01
15 1,2,3,4,6,7,8-HpCDF 8 Q,BJ 150 B 4.01E-02 0.01 4.01E-04 1.00E-12
16 1,2,3,4,7,8,9-HpCDF 50 ND 10 Q,J < 2.54E-03 0.01 [< 2.54E-05 |< 6.33E-14
Other HpDCDF 0 40 1.01E-02
Total HpCDF 8 Q,BJ 200 B,Q 5.28E-02
17 OCDF 8.5Q,B,J 14 B,J 5.71E-03 0.001 5.71E-06 1.43E-14
Total PCDFs(e) < 81.5 9644 < 2.47E+00 < 4.22E-02 |< 1.05E-10
| Total PCDD/PCDE < 133 | 12155 [< 3.12E+00 | < 5.23E-02 |< 1.30E-10 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 139.210 dry standard cubic feet
3.94 dry standard cubic meters
(b) Stack gas flow rate 5,290 dry standard cubic feet per minute

2.50 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.
If the sum of the detection limits of the individual isomers for a given dioxin or furan exceeded the detection limit
of the total it was assumed that these individual isomers, when added, constituted the entire total so that any
contribution to the total by "other" isomers would be zero.
(d) Total PCDDs = Total TCDD + Total PeCDD + Total HxCDD + Total HpCDD + OCDD
(e) Total PCDFs = Total TCDF + Total PeCDF + Total HXCDF + Total HpCDF + OCDF



PCDD/PCDF Congener and TEQ Results - CPT Run 2

2,3,7,8- Stack Emission
Analytical TCDD Concentration Rate
Congener PCDD/PCDF Result Stack (a,b,c) Toxicity Toxic as 2,3,7,8-
No. Compound (pg/sample Concentration | Equivalence | Equivalents TCDD
PCDDs
1 2,3,7,8-TCDD 10 ND 9.2Q,J < 2.72E-03 1 |< 2.72E-03 |< 4.86E-12
Other TCDD 0 490.8 1.45E-01
Total TCDD 10 ND 500 Q < 1.48E-01
2 1,2,3,7,8-PeCDD 50 ND 18J < 5.33E-03 05 |< 2.67E-03 |< 4.76E-12
Other PeCDD 0 232 6.87E-02
Total PeCDD 1.3Q,J 250 Q 7.44E-02
3 1,2,3,4,7,8-HXxCDD 50 ND 8.2J < 2.43E-03 0.1 |< 2.43E-04 |< 4.33E-13
4 1,2,3,6,7,8-HXxCDD 50 ND 85J < 2.52E-03 0.1 |< 2.52E-04 |< 4.49E-13
5 1,2,3,7,8,9-HXxCDD 50 ND 13J < 3.85E-03 0.1 |< 3.85E-04 |< 6.87E-13
Other HXCDD 0 90.3 2.67E-02
Total HXCDD 50 ND 120 Q,J < 3.55E-02
6 1,2,3,4,6,7,8-HpCDD 50 ND 23 B,J < 6.81E-03 0.01 [< 6.81E-05 |< 1.22E-13
Other HpCDD 0 19 5.63E-03
Total HpCDD 2.20Q,J 42 J,B 1.31E-02
7 OCDD 17 B,J 24 B,J 1.21E-02 0.001 1.21E-05 2.17E-14
Total PCDDs(d < 80.5 936 < 2.83E-01 < 6.35E-03 |< 1.13E-11
PCDFEs
8 2,3,7,8-TCDF 10 ND 130 Q < 3.85E-02 0.1 |< 3.85E-03 |< 6.87E-12
Other TCDF 0 2970 8.80E-01
Total TCDF 10 ND 3100 Q < 9.18E-01
9 1,2,3,7,8-PeCDF 50 ND 140 < 4.15E-02 0.05 [< 2.07E-03 |< 3.70E-12
10 2,3,4,7,8-PeCDF 50 ND 150 < 4.44E-02 05 |< 2.22E-02 |< 3.96E-11
Other PeCDF 0 1710 5.06E-01
Total PeCDF 0.8 Q,J 2000 Q 5.93E-01
11 1,2,3,4,7,8-HXCDF 2.1Q,J 190 5.69E-02 0.1 5.69E-03 1.02E-11
12 1,2,3,6,7,8-HXCDF 1.6 QJ 98 2.95E-02 0.1 2.95E-03 5.26E-12
13 2,3,4,6,7,8-HXCDF 50 ND 47 B,J < 1.39E-02 0.1 |< 1.39E-03 [< 2.48E-12
14 1,2,3,7,8,9-HXCDF 50 ND 6 Q,BJ |< 1.78E-03 0.1 |< 1.78E-04 < 3.17E-13
Other HXCDF 0 489 1.45E-01
Total HXCDF 53J,0 830 B,Q 2.47E-01
15 1,2,3,4,6,7,8-HpCDF 3.7Q,BJ 160 B 4.85E-02 0.01 4.85E-04 8.65E-13
16 1,2,3,4,7,8,9-HpCDF 50 ND 18J < 5.33E-03 0.01 [< 5.33E-05 |< 9.51E-14
Other HpCDF 0 52 1.54E-02
Total HpCDF 3.7Q,B,J 230 B 6.92E-02
17 OCDF 4.5 Q,B,J 23BJ 8.14E-03 0.001 8.14E-06 1.45E-14
Total PCDFs(e) < 24.3 6183 < 1.84E+00 < 3.89E-02 |< 6.94E-11
| Total PCDD/PCDF [< 104.8 | 7119 [< 2.12E+00 | [< 452E-02 |< 8.07E-11 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 119.220 dry standard cubic feet
3.38 dry standard cubic meters
(b) Stack gas flow rate 3,780 dry standard cubic feet per minute

1.78 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.
If the sum of the detection limits of the individual isomers for a given dioxin or furan exceeded the detection limit
of the total it was assumed that these individual isomers, when added, constituted the entire total so that any
contribution to the total by "other" isomers would be zero.
(d) Total PCDDs = Total TCDD + Total PeCDD + Total HxCDD + Total HpCDD + OCDD
(e) Total PCDFs = Total TCDF + Total PeCDF + Total HxCDF + Total HpCDF + OCDF



PCDD/PCDF Congener and TEQ Results - CPT Run 3

2,378 Stack Emission
Analytical TCDD Concentration Rate
Congener PCDD/PCDF Result Stack (a,b,c) Toxicity Toxic as 2,3,7,8-
No. Compound (pg/sample Concentration | Equivalence Equivalents TCDD
PCDDs
1 2,3,7,8-TCDD 10 ND 12 Q < 3.36E-03 1 [< 3.36E-03 |< 6.40E-12
Other TCDD 0 398 1.11E-01
Total TCDD 10 ND 410 Q < 1.15E-01
2 1,2,3,7,8-PeCDD 50 ND 220 < 6.16E-03 05 |< 3.08E-03 |< 5.87E-12
Other PeCDD 0 228 6.38E-02
Total PeCDD 50 ND 250 Q < 7.00E-02
3 1,2,3,4,7,8-HxCDD 50 ND 7.3Q,J < 2.04E-03 0.1 |< 2.04E-04 |< 3.90E-13
4 1,2,3,6,7,8-HxCDD 50 ND 9.7 QJ < 2.71E-03 0.1 |< 2.71E-04 |< 5.18E-13
5 1,2,3,7,8,9-HxCDD 50 ND 16 J < 4.48E-03 0.1 |< 4.48E-04 |< 8.54E-13
Other HXCDD 0 97 2.71E-02
Total HXCDD 50 ND 130 Q,J < 3.64E-02
6 1,2,3,4,6,7,8-HpCDD 221 26 B,J 7.89E-03 0.01 7.89E-05 1.50E-13
Other HpCDD 0 24 6.72E-03
Total HpCDD 221 50J,B 1.46E-02
7 OCDD 18 B,J 26 B,J 1.23E-02 0.001 1.23E-05 2.35E-14
Total PCDDs(d < 130.2 866 < 2.48E-01 < 7.45E-03 |< 1.42E-11
PCDFs
8 2,3,7,8-TCDF 10 ND 160 Q < 4.48E-02 0.1 |< 4.48E-03 |< 8.54E-12
Other TCDF 0 3840 1.07E+00
Total TCDF 10 ND 4000 Q < 1.12E+00
9 1,2,3,7,8-PeCDF 50 ND 190 < 5.32E-02 0.05 [< 2.66E-03 |< 5.07E-12
10 2,3,4,7,8-PeCDF 50 ND 180 < 5.04E-02 05 |< 2.52E-02 |< 4.80E-11
Other PeCDF 0 2230 6.24E-01
Total PeCDF 20Q,J 2600 7.28E-01
11 1,2,3,4,7,8-HXCDF 50 ND 230 < 6.44E-02 0.1 |< 6.44E-03 |< 1.23E-11
12 1,2,3,6,7,8-HXCDF 50 ND 130 < 3.64E-02 0.1 |< 3.64E-03 |< 6.94E-12
13 2,3,4,6,7,8-HXCDF 50 ND 56 B < 1.57E-02 0.1 |< 1.57E-03 [< 2.99E-12
14 1,2,3,7,8,9-HxCDF 50 ND 8.4 B,J < 2.35E-03 0.1 |< 2.35E-04 |< 4.48E-13
Other HXCDF 0 675.6 1.89E-01
Total HXCDF 50 ND 1100 B < 3.08E-01
15 1,2,3,4,6,7,8-HpCDF 35Q,BJ 190 B 5.41E-02 0.01 5.41E-04 1.03E-12
16 1,2,3,4,7,8,9-HpCDF 50 ND 21J < 5.88E-03 0.01 [< 5.88E-05 |< 1.12E-13
Other HpCDF 0 69 1.93E-02
Total HpCDF 35Q,BJ 280 B 7.93E-02
17 OCDF 3.4Q,BJ 22BJ 7.11E-03 0.001 7.11E-06 1.36E-14
Total PCDFs(e) < 68.9 8002 < 2.24E+00 < 4.48E-02 |< 8.54E-11
| Total PCDD/PCDE [< 199.1 | 8868 < 2.49E+00 | < 5.23E-02 |< 9.96E-11 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 126.180 dry standard cubic feet
3.57 dry standard cubic meters
(b) Stack gas flow rate 4,040 dry standard cubic feet per minute

1.91 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.
If the sum of the detection limits of the individual isomers for a given dioxin or furan exceeded the detection limit
of the total it was assumed that these individual isomers, when added, constituted the entire total so that any
contribution to the total by "other" isomers would be zero.
(d) Total PCDDs = Total TCDD + Total PeCDD + Total HxCDD + Total HpCDD + OCDD
(e) Total PCDFs = Total TCDF + Total PeCDF + Total HXCDF + Total HpCDF + OCDF



Parameter Units

Multiple Metals

Measured

Value

Stack Sampling Parameters

Results - Run 1

Stack gas flow rate dscfm 4,970 Metal collected ug 0.0
acfm 11,260 Metal concentration ug/dscm 0.00E+00

dscm/min 140.75 ug/dscm @ 7% O, 0.00E+00

Stack gas temperature °F 176 Metal emission rate Ib/h 0.00E+00
Stack gas velocity ft/min 3,582 gls 0.00E+00
dscm 2.175 Metal collected ug 356.8

Isokinetic % 98.2 Metal concentration ug/dscm 1.64E+02
Stack gas moisture content vol % 46.2 ug/dscm @ 7% O, 2.01E+02
Stack gas carbon dioxide content vol %, dry 6.3 Metal emission rate Ib/h 3.05E-03
Stack gas oxygen content vol %, dry 9.6 gls 3.85E-04

Antimon

Mercur

Metal collected ug 132.3 Metal collected ug 65.8
Metal concentration ug/dscm 6.08E+01 Metal concentration ug/dscm 3.03E+01
ug/dscm @ 7% O, 7.47E+01 ug/dscm @ 7% O, 3.72E+01

Metal emission rate Ib/h 1.13E-03 Metal emission rate Ib/h 5.63E-04
gls 1.43E-04 gls 7.10E-05

Arsenic

Molybdenum

Metal collected ug < 5.3 Metal collected ug < 10.8
Metal concentration ug/dscm < 2.44E+00 Metal concentration ug/dscm < 4.98E+00
ug/dscm @ 7% O, < 2.99E+00 ug/dscm @ 7% O, < 6.11E+00

Metal emission rate Ib/h < 4.54E-05 Metal emission rate Ib/h < 9.26E-05
gls < 5.72E-06 gls < 1.17E-05

Barium

Nickel

Metal collected ug < 5.9 Metal collected ug 0.0
Metal concentration ug/dscm < 2.73E+00 Metal concentration ug/dscm 0.00E+00
ug/dscm @ 7% O, < 3.35E+00 ug/dscm @ 7% O, 0.00E+00

Metal emission rate Ib/h < 5.08E-05 Metal emission rate Ib/h 0.00E+00
gls < 6.40E-06 gls 0.00E+00

Cadmium

Silver

Metal collected ug 10.2 Metal collected ug 12.0
Metal concentration ug/dscm 4.69E+00 Metal concentration ug/dscm 5.52E+00
ug/dscm @ 7% O, 5.76E+00 ug/dscm @ 7% O, 6.78E+00

Metal emission rate Ib/h 8.73E-05 Metal emission rate Ib/h 1.03E-04
gls 1.10E-05 gls 1.29E-05

Metal collected ug < 0.4 Metal collected ug 4.5
Metal concentration ug/dscm < 1.75E-01 Metal concentration ug/dscm 2.07E+00
ug/dscm @ 7% O, < 2.15E-01 ug/dscm @ 7% O, 2.54E+00

Metal emission rate Ib/h < 3.25E-06 Metal emission rate Ib/h 3.85E-05
gls < 4.10E-07 gls 4.85E-06

Cobalt

Vanadium

Metal collected ug 12.1 Metal collected ug 2.6
Metal concentration ug/dscm 5.56E+00 Metal concentration ug/dscm 1.20E+00
ug/dscm @ 7% O, 6.83E+00 ug/dscm @ 7% O, 1.47E+00

Metal emission rate Ib/h 1.04E-04 Metal emission rate Ib/h 2.23E-05
gls 1.31E-05 gls 2.80E-06

Metal collected ug 56.0 Metal collected ug < 11.0
Metal concentration ug/dscm 2.58E+01 Metal concentration ug/dscm < 5.06E+00
ug/dscm @ 7% O, 3.16E+01 ug/dscm @ 7% O, < 6.21E+00

Metal emission rate Ib/h 4.79E-04 Metal emission rate Ib/h < 9.42E-05
gls 6.04E-05 gls < 1.19E-05

Copper

Zinc

Metal collected ug < 1.1 Metal collected ug < 3.0
Metal concentration ug/dscm < 5.15E-01 Metal concentration ug/dscm < 1.38E+00
ug/dscm @ 7% O, < 6.32E-01 ug/dscm @ 7% O, < 1.69E+00

Metal emission rate Ib/h < 9.59E-06 Metal emission rate Ib/h < 2.57E-05
gls < 1.21E-06 gls < 3.24E-06

Metal collected ug 167.1 Metal collected ug 218.4
Metal concentration ug/dscm 7.68E+01 Metal concentration ug/dscm 1.00E+02
ug/dscm @ 7% O, 9.44E+01 ug/dscm @ 7% O, 1.23E+02

Metal emission rate Ib/h 1.43E-03 Metal emission rate Ib/h 1.87E-03
g/s 1.80E-04 g/s 2.36E-04

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)




Parameter

Units

Multiple Metals Results - Run 2

Measured

Value

Stack Sampling Parameters

Stack gas flow rate dscfm 3,860 Metal collected ug 0.0
acfm 8,600 Metal concentration ug/dscm 0.00E+00

dscm/min 109.32 ug/dscm @ 7% O, 0.00E+00

Stack gas temperature °F 175 Metal emission rate Ib/h 0.00E+00
Stack gas velocity ft/min 2,736 gls 0.00E+00
dscm 2.248 Metal collected ug 250.4

Isokinetic % 102.9 Metal concentration ug/dscm 1.11E+02
Stack gas moisture content vol % 45.1 ug/dscm @ 7% O, 1.29E+02
Stack gas carbon dioxide content vol %, dry 7.0 Metal emission rate Ib/h 1.61E-03
Stack gas oxygen content vol %, dry 8.9 gls 2.03E-04

Antimon

Mercur

Metal collected ug 123.2 Metal collected ug 42.0
Metal concentration ug/dscm 5.48E+01 Metal concentration ug/dscm 1.87E+01
ug/dscm @ 7% O, 6.34E+01 ug/dscm @ 7% O, 2.16E+01

Metal emission rate Ib/h 7.93E-04 Metal emission rate Ib/h 2.70E-04
gls 9.99E-05 gls 3.40E-05

Arsenic

Molybdenum

Metal collected ug < 4.8 Metal collected ug < 11.3
Metal concentration ug/dscm < 2.14E+00 Metal concentration ug/dscm < 5.02E+00
ug/dscm @ 7% O, < 2.47E+00 ug/dscm @ 7% O, < 5.81E+00

Metal emission rate Ib/h < 3.09E-05 Metal emission rate Ib/h < 7.26E-05
gls < 3.89E-06 gls < 9.15E-06

Barium

Nickel

Metal collected ug < 2.7 Metal collected ug 0.0
Metal concentration ug/dscm < 1.21E+00 Metal concentration ug/dscm 0.00E+00
ug/dscm @ 7% O, < 1.41E+00 ug/dscm @ 7% O, 0.00E+00

Metal emission rate Ib/h < 1.76E-05 Metal emission rate Ib/h 0.00E+00
gls < 2.21E-06 gls 0.00E+00

Beryllium

Selenium

Metal collected ug 9.0 Metal collected ug 11.4
Metal concentration ug/dscm 4.00E+00 Metal concentration ug/dscm 5.07E+00
ug/dscm @ 7% O, 4.63E+00 ug/dscm @ 7% O, 5.87E+00

Metal emission rate Ib/h 5.79E-05 Metal emission rate Ib/h 7.33E-05
gls 7.30E-06 gls 9.24E-06

Cadmium

Silver

Metal collected ug < 0.4 ND Metal collected ug 4.0
Metal concentration ug/dscm < 1.60E-01 ND Metal concentration ug/dscm 1.78E+00
ug/dscm @ 7% O, < 1.85E-01 ND ug/dscm @ 7% O, 2.06E+00

Metal emission rate Ib/h < 2.32E-06 ND Metal emission rate Ib/h 2.57E-05
gls < 2.92E-07 ND als 3.24E-06

Cobalt

Vanadium

Metal collected ug 7.9 Metal collected ug 5.7
Metal concentration ug/dscm 3.51E+00 Metal concentration ug/dscm 2.54E+00
ug/dscm @ 7% O, 4.07E+00 ug/dscm @ 7% O, 2.93E+00

Metal emission rate Ib/h 5.08E-05 Metal emission rate Ib/h 3.67E-05
gls 6.40E-06 gls 4.62E-06

Metal collected ug 20.2 Metal collected ug < 10.6
Metal concentration ug/dscm 8.99E+00 Metal concentration ug/dscm < 4.72E+00
ug/dscm @ 7% O, 1.04E+01 ug/dscm @ 7% O, < 5.46E+00

Metal emission rate Ib/h 1.30E-04 Metal emission rate Ib/h < 6.82E-05
gls 1.64E-05 gls < 8.59E-06

Copper

Zinc

Metal collected ug < 1.0 ND Metal collected ug < 1.6
Metal concentration ug/dscm < 4.45E-01 ND Metal concentration ug/dscm < 7.12E-01
ug/dscm @ 7% O, < 5.15E-01 ND ug/dscm @ 7% O, < 8.24E-01

Metal emission rate Ib/h < 6.43E-06 ND Metal emission rate Ib/h < 1.03E-05
gls < 8.11E-07 ND gls < 1.30E-06

Metal collected ug 108.1 Metal collected ug 136.2
Metal concentration ug/dscm 4.81E+01 Metal concentration ug/dscm 6.06E+01
ug/dscm @ 7% O, 5.56E+01 ug/dscm @ 7% O, 7.01E+01

Metal emission rate Ib/h 6.95E-04 Metal emission rate Ib/h 8.76E-04
g/s 8.76E-05 g/s 1.10E-04

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Parameter

Units

Multiple Metals Results - Run 3

Measured

Value

Stack Sampling Parameters

Stack gas flow rate dscfm 4,000 Metal collected ug 0.0
acfm 8,920 Metal concentration ug/dscm 0.00E+00

dscm/min 113.28 ug/dscm @ 7% O, 0.00E+00

Stack gas temperature °F 175 Metal emission rate Ib/h 0.00E+00
Stack gas velocity ft/min 2,838 gls 0.00E+00
dscm 2.340 Metal collected ug 694.2

Isokinetic % 103.2 Metal concentration ug/dscm 2.97E+02
Stack gas moisture content vol % 45.5 ug/dscm @ 7% O, 3.55E+02
Stack gas carbon dioxide content vol %, dry 7.0 Metal emission rate Ib/h 4.45E-03
Stack gas oxygen content vol %, dry 9.3 gls 5.60E-04

Antimon

Mercur

Metal collected ug 125.2 Metal collected ug 41.4
Metal concentration ug/dscm 5.35E+01 Metal concentration ug/dscm 1.77E+01
ug/dscm @ 7% O, 6.40E+01 ug/dscm @ 7% O, 2.12E+01

Metal emission rate Ib/h 8.02E-04 Metal emission rate Ib/h 2.65E-04
gls 1.01E-04 gls 3.34E-05

Arsenic

Molybdenum

Metal collected ug < 4.9 Metal collected ug < 14.7
Metal concentration ug/dscm < 2.09E+00 Metal concentration ug/dscm < 6.28E+00
ug/dscm @ 7% O, < 2.51E+00 ug/dscm @ 7% O, < 7.52E+00

Metal emission rate Ib/h < 3.14E-05 Metal emission rate Ib/h < 9.42E-05
gls < 3.95E-06 gls < 1.19E-05

Barium

Nickel

Metal collected ug < 3.7 Metal collected ug 0.0
Metal concentration ug/dscm < 1.59E+00 Metal concentration ug/dscm 0.00E+00
ug/dscm @ 7% O, < 1.91E+00 ug/dscm @ 7% O, 0.00E+00

Metal emission rate Ib/h < 2.39E-05 Metal emission rate Ib/h 0.00E+00
gls < 3.01E-06 gls 0.00E+00

Beryllium

Selenium

Metal collected ug 10.8 Metal collected ug 9.4
Metal concentration ug/dscm 4.62E+00 Metal concentration ug/dscm 4.02E+00
ug/dscm @ 7% O, 5.52E+00 ug/dscm @ 7% O, 4.81E+00

Metal emission rate Ib/h 6.92E-05 Metal emission rate Ib/h 6.02E-05
gls 8.72E-06 gls 7.59E-06

Cadmium

Silver

Metal collected ug < 0.4 ND Metal collected ug 3.9
Metal concentration ug/dscm < 1.54E-01 ND Metal concentration ug/dscm 1.68E+00
ug/dscm @ 7% O, < 1.84E-01 ND ug/dscm @ 7% O, 2.02E+00

Metal emission rate Ib/h < 2.31E-06 ND Metal emission rate Ib/h 2.52E-05
gls < 2.91E-07 ND als 3.18E-06

Cobalt

Vanadium

Metal collected ug 9.7 Metal collected ug < 1.9 ND
Metal concentration ug/dscm 4.15E+00 Metal concentration ug/dscm < 8.29E-01 ND
ug/dscm @ 7% O, 4.97E+00 ug/dscm @ 7% O, < 9.92E-01 ND
Metal emission rate Ib/h 6.22E-05 Metal emission rate Ib/h < 1.24E-05 ND
gls 7.84E-06 gls < 1.57E-06 ND
Metal collected ug 36.5 Metal collected ug < 10.7
Metal concentration ug/dscm 1.56E+01 Metal concentration ug/dscm < 4.57E+00
ug/dscm @ 7% O, 1.87E+01 ug/dscm @ 7% O, < 5.47E+00
Metal emission rate Ib/h 2.34E-04 Metal emission rate Ib/h < 6.85E-05
gls 2.95E-05 gls < 8.64E-06

Copper

Zinc

Metal collected ug < 1.0 ND Metal collected ug < 2.0
Metal concentration ug/dscm < 4.27E-01 ND Metal concentration ug/dscm < 8.55E-01
ug/dscm @ 7% O, < 5.11E-01 ND ug/dscm @ 7% O, < 1.02E+00

Metal emission rate Ib/h < 6.40E-06 ND Metal emission rate Ib/h < 1.28E-05
gls < 8.07E-07 ND gls < 1.61E-06

Metal collected ug 112.4 Metal collected ug 133.3
Metal concentration ug/dscm 4.80E+01 Metal concentration ug/dscm 5.70E+01
ug/dscm @ 7% O, 5.75E+01 ug/dscm @ 7% O, 6.82E+01

Metal emission rate Ib/h 7.20E-04 Metal emission rate Ib/h 8.54E-04
g/s 9.07E-05 g/s 1.08E-04

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Particulate, Hydrogen Chloride and Chlorine Results - Run 1

Net sampling time " minutes 120

Stack gas flow rate dscfm 5,030
acfm 11,320

dscm/min 142.45

Stack gas temperature °F 175
Stack gas velocity ft/min 3,606
Stack gas sample volume dscf 72.660
dscm 2.058

Isokinetic % 93.7
Stack gas moisture content vol % 45.9
Stack gas carbon dioxide content vol %, dry 6.3
Stack gas oxygen content vol %, dry 9.6
HCI collected mg 11.8
Cl, collected mg 1.95
Stack gas HCI concentration mg/dscm 5.73E+00
mg/dscm @7% O, 7.04E+00

Stack gas HCI emission rate Ib/h 1.08E-01
ka/h 4.90E-02

a/s 1.36E-02

Stack gas Cl, concentration mg/dscm 9.48E-01
mg/dscm @7% O, 1.16E+00

Stack gas Cl, emission rate Ib/h 1.79E-02
kag/h 8.10E-03

als 2.25E-03

Stack gas HCI+CI, concentration ppmv, dry 4.42E+00
expressed as HCI equivalents ppmv, dry @7% O, 5.43E+00
Particulate matter collected mg 34.3
Particulate concentration gr/dscf 7.29E-03
gr/dscf @ 7% O, 8.95E-03

mg/dscm 1.67E+01

mg/dscm @ 7% O, 2.05E+01

Particulate emission rate Ib/h 3.14E-01
ka/h 1.42E-01

g/s 3.96E-02

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Particulate, Hydrogen Chloride and Chlorine Results - Run 2

minutes

Net sampling time 120
Stack gas flow rate dscfm 3,850
acfm 8,580

dscm/min 109.03

Stack gas temperature °F 174
Stack gas velocity ft/min 2,730
Stack gas sample volume dscf 74.990
dscm 2.124

Isokinetic % 96.0
Stack gas moisture content vol % 45.1
Stack gas carbon dioxide content vol %, dry 7.0
Stack gas oxygen content vol %, dry 8.9

HCI collected mg 6.95
Cl, collected mg 2.01
Stack gas HCI concentration mg/dscm 3.27E+00
mg/dscm @7% O, 3.79E+00

Stack gas HCI emission rate Ib/h 4.72E-02
ka/h 2.14E-02

a/s 5.95E-03

Stack gas Cl, concentration mg/dscm 9.46E-01
mg/dscm @7% O, 1.10E+00

Stack gas Cl, emission rate Ib/h 1.37E-02
kag/h 6.19E-03

als 1.72E-03

Stack gas HCI+CI, concentration ppmv, dry 2.80E+00
expressed as HCI equivalents ppmv, dry @7% O, 3.24E+00

Particulate matter collected mg 19.4
Particulate concentration gr/dscf 3.99E-03
gr/dscf @ 7% O, 4.62E-03

mg/dscm 9.13E+00

mg/dscm @ 7% O, 1.06E+01

Particulate emission rate Ib/h 1.32E-01
ka/h 5.98E-02

g/s 1.66E-02

Note: dscf = Dry standard cubic feet

dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute

dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Particulate, Hydrogen Chloride and Chlorine Results - Run 3

minutes

Net sampling time 120
Stack gas flow rate dscfm 4,090
acfm 8,970

dscm/min 115.83

Stack gas temperature °F 174
Stack gas velocity ft/min 2,856
Stack gas sample volume dscf 79.290
dscm 2.246

Isokinetic % 95.7
Stack gas moisture content vol % 44.8
Stack gas carbon dioxide content vol %, dry 7.0
Stack gas oxygen content vol %, dry 9.3

HCI collected mg 6.49
Cl, collected mg 1.94
Stack gas HCI concentration mg/dscm 2.89E+00
mg/dscm @7% O, 3.46E+00

Stack gas HCI emission rate Ib/h 4.43E-02
ka/h 2.01E-02

a/s 5.58E-03

Stack gas Cl, concentration mg/dscm 8.64E-01
mg/dscm @7% O, 1.03E+00

Stack gas Cl, emission rate Ib/h 1.32E-02
kag/h 6.00E-03

als 1.67E-03

Stack gas HCI+CI, concentration ppmv, dry 2.49E+00
expressed as HCI equivalents ppmv, dry @7% O, 2.98E+00

Particulate matter collected mg 33.6
Particulate concentration gr/dscf 6.54E-03
gr/dscf @ 7% O, 7.83E-03

mg/dscm 1.50E+01

mg/dscm @ 7% O, 1.79E+01

Particulate emission rate Ib/h 2.29E-01
ka/h 1.04E-01

g/s 2.89E-02

Note: dscf = Dry standard cubic feet

dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute

dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Hexavalent Chromium Emissions Results - Run 1

Net sampling time minutes 120
Stack gas flow rate dscfm 5,120
acfm 11,160

dscm/min 145.00

Stack gas temperature °F 176
Stack gas velocity ft/min 3,552
Stack gas sample volume dscf 76.040
dscm 2.153

Isokinetic % 93.6
Stack gas moisture content vol % 44.0
Stack gas carbon dioxide content vol %, dry 6.3
Stack gas oxygen content vol %, dry 9.6
Metal collected ug 5.6
Metal concentration ug/dscm 2.60E+00
ug/dscm @ 7% O, 3.19E+00

Metal emission rate Ib/h 4.99E-05
g/s 6.28E-06

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Hexavalent Chromium Emissions Results - Run 2

Net sampling time minutes 120
Stack gas flow rate dscfm 3,780
acfm 8,470

dscm/min 107.05

Stack gas temperature °F 175
Stack gas velocity ft/min 2,694
Stack gas sample volume dscf 75.030
dscm 2.125

Isokinetic % 101.1
Stack gas moisture content vol % 45.3
Stack gas carbon dioxide content vol %, dry 7.0
Stack gas oxygen content vol %, dry 8.9
Metal collected ug 5.9
Metal concentration ug/dscm 2.78E+00
ug/dscm @ 7% O, 3.21E+00

Metal emission rate Ib/h 3.93E-05
g/s 4.95E-06

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



Hexavalent Chromium Emissions Results - Run 3

Net sampling time minutes 120
Stack gas flow rate dscfm 3,890
acfm 8,770

dscm/min 110.17

Stack gas temperature °F 176
Stack gas velocity ft/min 2,796
Stack gas sample volume dscf 78.620
dscm 2.227

Isokinetic % 103.1
Stack gas moisture content vol % 46.1
Stack gas carbon dioxide content vol %, dry 7.0
Stack gas oxygen content vol %, dry 9.3
Metal collected ug 7.5
Metal concentration ug/dscm 3.37E+00
ug/dscm @ 7% O, 4.03E+00

Metal emission rate Ib/h 4.91E-05
g/s 6.18E-06

Note: dscf = Dry standard cubic feet
dscfm = Dry standard cubic feet per minute
acfm = Actual cubic feet per minute
dscm = Dry standard cubic meters

Standard conditions are 68°F, 29.92 in. Hg (20°C, 760 mm Hg)



OCP Compound Emission Results - Run 1

Standard Target Analytes
Aldrin 0.036 ND 0.014 ND 0.034 ND < 2.41E-02 |< 5.54E-08
a-BHC 0.026 ND 0.022 ND 0.016 ND < 1.84E-02 |[< 4.22E-08
b-BHC 0.033 ND 0.063 ND 0.034 ND < 3.73E-02 |< 8.58E-08
g-BHC (Lindane) 0.014 ND 0.014 ND 0.012 ND < 1.15E-02 [< 2.64E-08
d-BHC 0.015 ND 0.022 J,COL 0.025 ND < 1.78E-02 |[< 4.09E-08
a-Chlordane 0.013 ND 0.021 J,COL 0.014 ND < 1.38E-02 |< 3.17E-08
g-Chlordane 0.078 ND 0.043 ND 0.018 ND < 3.99E-02 |< 9.17E-08
4,4'-DDD 0.083 ND 0.093 ND 0.14 ND < 9.07E-02 |< 2.09E-07
4,4'-DDE 0.039 ND 0.052 J 0.028 ND < 3.42E-02 |< 7.85E-08
4,4'-DDT 0.023 ND 0.063 J,COL 0.026 J < 3.22E-02 |< 7.39E-08
Dieldrin 0.013 ND 0.015 ND 0.012 ND < 1.15E-02 |< 2.64E-08
Endosulfan | 0.013 ND 0.018 ND 0.014 ND < 1.29E-02 |[< 2.97E-08
Endosulfan Il 0.014 ND 0.06 J,COL 0.018 ND < 2.64E-02 |< 6.07E-08
Endosulfan sulfate 0.023 ND 0.013 ND 0.016 ND < 1.49E-02 |< 3.43E-08
Endrin 0.05 ND 0.063 ND 0.051 ND < 4.71E-02 |< 1.08E-07
Heptachlor 0.016 ND 0.013 ND 0.02 J,COL |< 1.41E-02 |< 3.23E-08
Methoxychlor 0.038 ND 0.11 ND 0.037 ND < 5.31E-02 |< 1.22E-07
Special Target Analytes
Chlorobenzilate 0.083 ND 0.093 ND 0.15 J,COL |< 9.36E-02 |< 2.15E-07
Endrin aldehyde 0.018 ND 0.04 ND 0.02 J,B,COl< 2.24E-02 |< 5.15E-08
Endrin ketone 0.017 ND 0.017 ND 0.025 ND < 1.69E-02 |< 3.89E-08
Heptachlor epoxide 0.015 ND 0.042 J,COL 0.012 ND < 1.98E-02 |< 4.55E-08
Diallate 11 ND 9.7 ND 0.78 ND < 6.17E+00 |< 1.42E-05

| Total PAHs [< 11.66 [ 10.591 [ 1502 [< 6.82E+00 |< 1.57E-05 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 122.990 dry standard cubic feet

3.48 dry standard cubic meters
(b) Stack gas flow rate 4,870 dry standard cubic feet per minute

2.30 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



OCP Compound Emission Results - Run Z

Standard Target Analytes
Aldrin 0.036 ND 0.014 ND 0.034 ND < 2.52E-02 |< 4.62E-08
a-BHC 0.026 ND 0.022 ND 0.023 J < 2.13E-02 |< 3.91E-08
b-BHC 0.033 ND 0.063 ND 0.052 J,COL (< 4.45E-02 |< 8.14E-08
g-BHC (Lindane) 0.014 ND 0.014 ND 0.012 ND < 1.20E-02 |[< 2.20E-08
d-BHC 0.015 ND 0.019 ND 0.11 COL |< 4.33E-02 |< 7.92E-08
a-Chlordane 0.013 ND 0.028 J,COL 0.014 ND < 1.65E-02 |[< 3.03E-08
g-Chlordane 0.078 ND 0.043 ND 0.018 ND < 4.18E-02 |< 7.65E-08
4,4'-DDD 0.083 ND 0.093 ND 0.14 ND < 9.49E-02 |< 1.74E-07
4,4'-DDE 0.039 ND 0.052 J 0.028 ND < 3.57E-02 |< 6.55E-08
4,4'-DDT 0.023 ND 0.012 ND 0.022 ND < 1.71E-02 |< 3.14E-08
Dieldrin 0.013 ND 0.015 ND 0.012 ND < 1.20E-02 |[< 2.20E-08
Endosulfan | 0.013 ND 0.018 ND 0.014 ND < 1.35E-02 |< 2.48E-08
Endosulfan |1 0.014 ND 0.023 ND 0.018 ND < 1.65E-02 |[< 3.03E-08
Endosulfan sulfate 0.023 ND 0.013 ND 0.016 ND < 1.56E-02 |< 2.86E-08
Endrin 0.05 ND 0.063 ND 0.051 ND < 4.93E-02 |< 9.02E-08
Heptachlor 0.016 ND 0.013 ND 0.11 COL |[< 4.18E-02 |< 7.65E-08
Methoxychlor 0.038 ND 0.11 ND 0.035 ND < 5.50E-02 |< 1.01E-07
Special Target Analytes
Chlorobenzilate 0.083 ND 0.093 ND 0.13 ND < 9.19E-02 |< 1.68E-07
Endrin aldehyde 0.018 ND 0.04 ND 0.18 B,COL |< 7.15E-02 |< 1.31E-07
Endrin ketone 0.017 ND 0.017 ND 0.025 ND < 1.77E-02 |< 3.25E-08
Heptachlor epoxide 0.015 ND 0.015 ND 0.025 J,COL |< 1.65E-02 |< 3.03E-08
Diallate 11 ND 9.7 ND 0.78 ND < 6.45E+00 |< 1.18E-05

| Total PAHs [< 11.66 | 10.48 [ 1.849 [< 7.21E+00 |< 1.32E-05 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 117.540 dry standard cubic feet

3.33 dry standard cubic meters
(b) Stack gas flow rate 3,880 dry standard cubic feet per minute

1.83 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



OCP Compound Emission Results - Run &

Standard Target Analytes
Aldrin 0.036 ND 0.014 ND 0.034 ND < 2.36E-02 |< 4.54E-08
a-BHC 0.026 ND 0.022 ND 0.016 ND < 1.80E-02 |[< 3.46E-08
b-BHC 0.033 ND 0.074 J,COL 0.035 J,COL |< 3.99E-02 |< 7.68E-08
g-BHC (Lindane) 0.014 ND 0.014 ND 0.012 ND < 1.12E-02 [< 2.16E-08
d-BHC 0.015 ND 0.019 ND 0.078 J,COL |< 3.15E-02 |< 6.06E-08
a-Chlordane 0.013 ND 0.016 ND 0.014 ND < 1.21E-02 |< 2.33E-08
g-Chlordane 0.078 ND 0.043 ND 0.018 ND < 3.90E-02 |< 7.52E-08
4,4'-DDD 0.083 ND 0.26 J,COL 0.14 ND < 1.36E-01 |[< 2.61E-07
4,4'-DDE 0.039 ND 0.047 ND 0.028 ND < 3.20E-02 |< 6.17E-08
4,4'-DDT 0.023 ND 0.021 ND 0.023 ND < 1.88E-02 |[< 3.62E-08
Dieldrin 0.013 ND 0.015 ND 0.012 ND < 1.12E-02 |[< 2.16E-08
Endosulfan | 0.013 ND 0.018 ND 0.014 ND < 1.26E-02 |[< 2.43E-08
Endosulfan |1 0.014 ND 0.023 ND 0.018 ND < 1.54E-02 |[< 2.98E-08
Endosulfan sulfate 0.023 ND 0.013 ND 0.016 ND < 1.46E-02 |< 2.81E-08
Endrin 0.05 ND 0.063 ND 0.051 ND < 4.61E-02 |< 8.87E-08
Heptachlor 0.016 ND 0.013 ND 0.056 J,COL (< 2.39E-02 |< 4.60E-08
Methoxychlor 0.038 ND 0.11 ND 0.037 ND < 5.20E-02 |< 1.00E-07
Special Target Analytes
Chlorobenzilate 0.083 ND 0.097 J,COL 0.14 ND < 8.99E-02 |< 1.73E-07
Endrin aldehyde 0.018 ND 0.04 ND 0.022 J,B,COl< 2.25E-02 |< 4.33E-08
Endrin ketone 0.017 ND 0.017 ND 0.025 ND < 1.66E-02 |< 3.19E-08
Heptachlor epoxide 0.015 ND 0.015 ND 0.013 J,COL |< 1.21E-02 |< 2.33E-08
Diallate 11 ND 9.7 ND 0.78 ND < 6.03E+00 |< 1.16E-05
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00
| Total PAHs [< 11.66 | 10.654 | 1582 [< 6.71E+00 |< 1.29E-05 |
NOTE: All concentrations in this table are uncorrected for oxygen concentration.
(a) Stack gas sample volume 125.710 dry standard cubic feet
3.56 dry standard cubic meters
(b) Stack gas flow rate 4,080 dry standard cubic feet per minute

1.93 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



PAH Compound Emission Results - Run 1

Standard Target Analytes

Acenaphthene 3.4 BJ 3.5 BJ 157 2.29E-03 5.51E-09
Acenaphthylene 9.1 14 J 0.29 ND < 6.39E-03 |< 1.53E-08
Anthracene 4] 28 7.8J 1.09E-02 2.61E-08
Benzo(a)anthracene 1.7 BJ 5.4 ] 0.48 ND < 2.07E-03 |< 4.97E-09
Benzo(b)fluoranthene 4.2 BJ 40 B 5.8 J 1.37E-02 3.28E-08
Benzo(k)fluoranthene 3.1 BJ 437 55 3.52E-03 8.46E-09
Benzo(g,h,i)perylene 5.6 J 4] 15 BJ 6.72E-03 1.61E-08
Benzo(a)pyrene 2.7 BJ 2.2 BJ 3.4 BJ 2.27E-03 5.45E-09
Benzo(e)pyrene 4.5 BJ 4.4 BJ 5.1 BJ 3.82E-03 9.18E-09
Chrysene 3.5 BJ 18 J 4.7 BJ 7.15E-03 1.72E-08
Dibenzo(a,h)anthracene 0.32 ND 0.5 ND 0.65 ND < 4.01E-04 [< 9.64E-10
Fluoranthene 27 B 100 B 26 B 4.18E-02 1.00E-07
Fluorene 15 BJ 11 BJ 3.31J 8.00E-03 1.92E-08
Indeno(1,2,3-cd)pyrene 3.3 BJ 3.8 4.7 BJ 3.22E-03 7.74E-09
2-Methylnaphthalene 31 BJ 80 BJ 13 BJ 3.39E-02 8.13E-08
Naphthalene 40 BJ 880 B 30 BJ 2.59E-01 6.23E-07
Phenanthrene 140 B 300 B 39 BJ 1.31E-01 3.14E-07
Pyrene 25 BJ 110 B 20 BJ 4.23E-02 1.02E-07
Special Target Analytes

Perylene [ 0.91ND | 3.5 BJ [ 1.7ND < 1.67E-03 [< 4.01E-09

| Total PAHs [< 324.33 | 1612.6 | 187.92 [< 5.80E-01 |< 1.39E-06 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 129.310 dry standard cubic feet
3.66 dry standard cubic meters
(b) Stack gas flow rate 5,090 dry standard cubic feet per minute

2.40 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



PAH Compound Emission Results - Run Z

Standard Target Analytes

Acenaphthene 1.1 BJ 3.3 BJ 157 1.67E-03 3.05E-09
Acenaphthylene 0.28 ND 7.8 0.23 ND < 2.35E-03 |< 4.29E-09
Anthracene 0.44 ND 8.1J 3.5 < 3.41E-03 |< 6.22E-09
Benzo(a)anthracene 0.36 ND 0.35 ND 0.45 ND < 3.28E-04 |< 5.99E-10
Benzo(b)fluoranthene 0.83 ND 55 B 3.9 < 1.69E-02 |< 3.09E-08
Benzo(k)fluoranthene 1.1 ND 46 J 1.2 ND < 1.95E-03 |< 3.57E-09
Benzo(g,h,i)perylene 0.75 ND 4.4 ] 18 BJ < 6.55E-03 |< 1.20E-08
Benzo(a)pyrene 1.4 ND 1.7 ND 2.7 BJ < 1.64E-03 |< 3.00E-09
Benzo(e)pyrene 1.1 ND 1.5 ND 5.3 BJ < 2.23E-03 |< 4.08E-09
Chrysene 0.39 ND 21 3.1 BJ < 6.93E-03 |< 1.27E-08
Dibenzo(a,h)anthracene 0.41 ND 0.92 ND 0.45 ND < 5.04E-04 |< 9.20E-10
Fluoranthene 4.4 BJ 32 B 18 BJ 1.54E-02 2.81E-08
Fluorene 3.3 BJ 10 BJ 2.8J 4.55E-03 8.32E-09
Indeno(1,2,3-cd)pyrene 0.76 ND 1.4 ND 5.3 BJ < 2.11E-03 |< 3.86E-09
2-Methylnaphthalene 12 BJ 52 BJ 13 BJ 2.18E-02 3.98E-08
Naphthalene 23 BJ 1900 B 34 BJ 5.54E-01 1.01E-06
Phenanthrene 25 BJ 96 B 27 BJ 4.19E-02 7.65E-08
Pyrene 6.4 BJ 30 BJ 15 BJ 1.45E-02 2.66E-08
Special Target Analytes

Perylene [ 14ND | 1.6 ND | 13ND |[< 1.22E-03 [< 2.22E-09

| Total PAHs [< 84.42 | 2231.67 |  156.73 [< 7.00E-01 [< 1.28E-06 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 124.810 dry standard cubic feet
3.53 dry standard cubic meters
(b) Stack gas flow rate 3,870 dry standard cubic feet per minute

1.83 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



PAH Compound Emission Results - Run &

Standard Target Analytes
Acenaphthene 2 BJ 6.5 BJ 1.3 ND < 2.87E-03 |< 5.22E-09
Acenaphthylene 3.3 5.9 0.32 ND < 2.79E-03 |< 5.07E-09
Anthracene 0.37 ND 11J 0.41 ND < 3.45E-03 |< 6.27E-09
Benzo(a)anthracene 0.21 ND 6.1J 0.37 ND < 1.96E-03 |< 3.56E-09
Benzo(b)fluoranthene 4.1 BJ 40 B 2.3 1.36E-02 2.47E-08
Benzo(k)fluoranthene 1.1 ND 3.9 4.7 ] < 2.84E-03 |< 5.16E-09
Benzo(g,h,i)perylene 757 3.7 0.67 ND < 3.48E-03 |< 6.32E-09
Benzo(a)pyrene 4.3 BJ 1.1 ND 1.9 ND < 2.14E-03 |< 3.89E-09
Benzo(e)pyrene 3.2 BJ 2.5 BJ 1.6 ND < 2.14E-03 |< 3.89E-09
Chrysene 0.23 ND 571J 0.43 ND < 1.86E-03 |< 3.39E-09
Dibenzo(a,h)anthracene 0.35 ND 0.72 ND 0.65 ND < 5.04E-04 |< 9.16E-10
Fluoranthene 7.3 BJ 25 B 3.4 BJ 1.05E-02 1.90E-08
Fluorene 6.4 BJ 11 BJ 1.8J 5.63E-03 1.02E-08
Indeno(1,2,3-cd)pyrene 4.1 BJ 3.1 0.68 J 2.31E-03 4.20E-09
2-Methylnaphthalene 17 BJ 67 BJ 15 BJ 2.90E-02 5.27E-08
Naphthalene 35 BJ 17000 B 72 BJ 5.01E+00 9.11E-06
Phenanthrene 49 B 65 B 5.8 BJ 3.51E-02 6.38E-08
Pyrene 5 BJ 28 BJ 3.1 BJ 1.06E-02 1.92E-08
Special Target Analytes
Perylene [ 1.1ND | 66 B | 18ND |[< 2.02E-02 [< 3.67E-08

| Total PAHs [< 151.56 | 17352.22 | 118.23 [< 5.16E+00 |< 9.38E-06 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 120.520 dry standard cubic feet

3.41 dry standard cubic meters
(b) Stack gas flow rate 3,850 dry standard cubic feet per minute

1.82 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



PCB Compound Emission Results - Run 1

Front Half Back Half Condensate
PCB Analytical Analytical Analytical Stack (a,b,c) Emission
Compound Result Result Result Concentration Rate
(ng/sample) (ng/sample) (ng/sample) (ng/dscm) (als)

Co-Planar PCBs
3,4,3",4'-Tetrachlorobiphenyl (IUPAC 77) 0.03 QB 0.36 0.021 QJ 1.12E-01 2.70E-10

3,4,4',5-Tetrachlorobiphenyl (IUPAC 81) 0.0083 ND 0.06 QJ 0.01 ND < 2.14E-02 < 5.14E-11
2,3,4,3',4-Pentachlorobiphenyl (IUPAC 105) 0.022 QJ 0.067 J 0.035 BJ 3.39E-02 8.13E-11
2,3,4,5,4-Pentachlorobiphenyl (IUPAC 114) 0.0069 ND 0.011 ND 0.0065 ND < 6.66E-03 |< 1.60E-11
2,4,5,3',4-Pentachlorobiphenyl (IUPAC 118) 0.087 J 0.13J 0.078 QBJ 8.06E-02 1.94E-10
3,4,5,2",4-Pentachlorobiphenyl (IUPAC 123) 0.0075 ND 0.022 J 0.0067 ND < 9.88E-03 |< 2.37E-11
3,4,5,3',4-Pentachlorobiphenyl (IUPAC 126) 0.0073 ND 0.091 QJ 0.0072 ND < 2.88E-02 |< 6.92E-11
2,3,4,5,3",4-Hexachlorobiphenyl (IUPAC 156) 0.01 ND 0.061 QCJ 0.013 ND < 2.29E-02 < 5.51E-11
2,3,4,3',4',5-Hexachlorobiphenyl (IUPAC 157) 0.01 ND 0.061 QCJ 0.013 ND < 2.29E-02 < 5.51E-11
2,4,5,3',4',5'-Hexachlorobiphenyl (IUPAC 167) 0.0073 ND 0.027 J 0.0091 ND < 1.19E-02 |< 2.85E-11
3,4,5,3',4',5-Hexachlorobiphenyl (IUPAC 169) 0.0073 ND 0.02 ND 0.0098 ND < 1.01E-02 |< 2.43E-11
2,3,4,5,3',4',5-Heptachlorobiphenyl (IUPAC 189) 0.0066 ND 0.013 ND 0.0061 ND < 7.02E-03 |< 1.69E-11
Total PCB Homologs
Total Monochlorobiphenyls 0.67 B 6B 0.23 BJ 1.88E+00 4.53E-09
Total Dichlorobiphenyls 9.6 OB 9.8 OB 2 BQ 5.84E+00 1.40E-08
Total Trichlorobiphenyls 11 QB 8 QB 3.8 BQ 6.23E+00 1.50E-08
Total Tetrachlorobiphenyls 2.2 QB 4 BQ 2.5 BQ 2.38E+00 5.71E-09
Total Pentachlorobiphenyls 0.49 QJB 1 Q0B 0.75 JQB 6.12E-01 1.47E-09
Total Hexachlorobiphenyls 0.093 QJ 0.33 QBJ 0.23 QBJ 1.78E-01 4.28E-10
Total Heptachlorobiphenyls 0.21 ND 0.13 QJ 0.024 QBJ < 9.94E-02 |< 2.39E-10
Total Octachlorobiphenyls 0.1 ND 0.16 ND 0.14 ND < 1.09E-01 |< 2.62E-10
Total Nonachlorobiphenyls 0.029 ND 0.054 ND 0.05 ND < 3.63E-02 |< 8.73E-11
Total Decachlorobiphenyl 0.0096 ND 0.016 ND 0.025 ND < 1.38E-02 |< 3.32E-11

| Total PCBs < 24.4016 [ 29.49 [ 9749 |< 1.74E+01 |< 4.18E-08 |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 129.310 dry standard cubic feet
3.66 dry standard cubic meters
(b) Stack gas flow rate 5,090 dry standard cubic feet per minute

2.40 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



PCB Compound Emission Results - Run 2

Front Half Back Half Condensate
PCB Analytical Analytical Analytical Stack (a,b,c) Emission
Compound Result Result Result Concentration Rate
(ng/sample) (ng/sample) (ng/sample) (ng/dscm) (g/s)
Co-Planar PCBs
3,4,3",4'-Tetrachlorobiphenyl (IUPAC 77) 0.0073 ND 0.17J 0.018 QJ < 5.53E-02 |< 1.01E-10
3,4,4',5-Tetrachlorobiphenyl (IUPAC 81) 0.0068 ND 0.019 QJ 0.0058 ND < 8.94E-03 [< 1.63E-11
2,3,4,3',4-Pentachlorobiphenyl (IUPAC 105) 0.0061 ND 0.049 QJ 0.039 BJ < 2.66E-02 |< 4.86E-11
2,3,4,5,4-Pentachlorobiphenyl (IUPAC 114) 0.0058 ND 0.01 ND 0.0075 QJ < 6.59E-03 [< 1.20E-11
2,4,5,3',4-Pentachlorobiphenyl (IUPAC 118) 0.018 QJ 0.097 QJ 0.076 BJ 5.40E-02 9.87E-11
3,4,5,2',4-Pentachlorobiphenyl (IUPAC 123) 0.0063 ND 0.01 ND 0.0036 ND < 5.63E-03 |< 1.03E-11
3,4,5,3',4-Pentachlorobiphenyl (IUPAC 126) 0.0062 ND 0.069 J 0.0041 ND < 2.24E-02 |< 4.10E-11
2,3,4,5,3",4'-Hexachlorobiphenyl (IUPAC 156) 0.0091 ND 0.048 CJ 0.0069 ND < 1.81E-02 |< 3.31E-11
2,3,4,3',4',5-Hexachlorobiphenyl (IUPAC 157) 0.0091 ND 0.048 CJ 0.0069 ND < 1.81E-02 |< 3.31E-11
2,4,5,3',4',5-Hexachlorobiphenyl (IUPAC 167) 0.0063 ND 0.024 J 0.0049 ND < 9.96E-03 [< 1.82E-11
3,4,5,3',4',5-Hexachlorobiphenyl (IUPAC 169) 0.0062 ND 0.019 ND 0.006 ND < 8.83E-03 [< 1.61E-11
2,3,4,5,3',4',5-Heptachlorobiphenyl (IUPAC 189) 0.006 ND 0.011 ND 0.0034 ND < 5.77E-03 |< 1.05E-11
Total PCB Homologs
Total Monochlorobiphenyls 0.061 QBJ 12B 0.24 BJ 4.25E-01 7.76E-10
Total Dichlorobiphenyls 1.5 QB 6.4 OB 1.6 QB 2.69E+00 4.91E-09
Total Trichlorobiphenyls 1.6 BJQ 5.5 0B 2.9 BQ 2.83E+00 5.17E-09
Total Tetrachlorobiphenyls 0.38 QJB 2.8 BQ 2.1 BQ 1.49E+00 2.73E-09
Total Pentachlorobiphenyls 0.03 QJ 0.74 JQB 0.74 JQB 4.27E-01 7.80E-10
Total Hexachlorobiphenyls 0.028 QJ 0.43 BJQ 0.27 BJQ 2.06E-01 3.76E-10
Total Heptachlorobiphenyls 0.19 ND 0.16 QJ 0.03 JQB < 1.08E-01 |< 1.96E-10
Total Octachlorobiphenyls 0.089 ND 0.014 QJ 0.0099 QJ < 3.19E-02 |< 5.83E-11
Total Nonachlorobiphenyls 0.028 ND 0.039 ND 0.027 ND < 2.66E-02 |< 4.86E-11
Total Decachlorobiphenyl 0.0082 ND 0.02 QJ 0.011 ND < 1.11E-02 |< 2.03E-11
| Total PCBs < 3.9142 | 17.303 [ 7.9279 [< 8.25E+00 |< 1.51E-08 |
NOTE: All concentrations in this table are uncorrected for oxygen concentration.
(a) Stack gas sample volume 124.810 dry standard cubic feet
3.53 dry standard cubic meters
(b) Stack gas flow rate 3,870 dry standard cubic feet per minute

1.83 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



PCB Compound Emission Results - Run 3

Front Half Back Half Condensate
PCB Analytical Analytical Analytical Stack (a,b,c) Emission
Compound Result Result Result Concentration Rate
(ng/sample) (ng/sample) (ng/sample) (ng/dscm) (g/s)
Co-Planar PCBs
3,4,3",4'-Tetrachlorobiphenyl (IUPAC 77) 0.017 QJ 0.12 QJ 0.0071 ND < 4.22E-02  |< 7.67E-11
3,4,4',5-Tetrachlorobiphenyl (IUPAC 81) 0.0079 ND 0.061 ND 0.0064 ND < 2.21E-02 |< 4.01E-11
2,3,4,3',4-Pentachlorobiphenyl (IUPAC 105) 0.0069 ND 0.093J 0.017 QBJ < 3.42E-02 < 6.22E-11
2,3,4,5,4-Pentachlorobiphenyl (IUPAC 114) 0.0066 ND 0.012 ND 0.0081 QJ < 7.82E-03 |< 1.42E-11
2,4,5,3',4-Pentachlorobiphenyl (IUPAC 118) 0.031J 0.16 J 0.023 QBJ 6.27E-02 1.14E-10
3,4,5,2",4-Pentachlorobiphenyl (IUPAC 123) 0.0069 ND 0.012 ND 0.017 QBJ < 1.05E-02 |< 1.91E-11
3,4,5,3',4-Pentachlorobiphenyl (IUPAC 126) 0.0074 ND 0.043 QJ 0.0053 ND < 1.63E-02 |< 2.97E-11
2,3,4,5,3",4'-Hexachlorobiphenyl (IUPAC 156) 0.0091 ND 0.056 CJ 0.012 QCJ < 2.26E-02 |< 4.10E-11
2,3,4,3',4',5-Hexachlorobiphenyl (IUPAC 157) 0.0091 ND 0.056 CJ 0.012 QCJ < 2.26E-02 |< 4.10E-11
2,4,5,3',4',5-Hexachlorobiphenyl (IUPAC 167) 0.0067 ND 0.021 QJ 0.0058 ND < 9.81E-03 [< 1.78E-11
3,4,5,3',4',5-Hexachlorobiphenyl (IUPAC 169) 0.0078 ND 0.021 ND 0.0083 ND < 1.09E-02 |< 1.98E-11
2,3,4,5,3',4',5-Heptachlorobiphenyl (IUPAC 189) 0.0065 ND 0.013 ND 0.0045 ND < 7.03E-03_|< 1.28E-11
Total PCB Homologs
Total Monochlorobiphenyls 0.18 QBJ 091 B 0.19 BJ 3.75E-01 6.81E-10
Total Dichlorobiphenyls 2.6 BQ 4.9 QOB 0.68 QBJ 2.40E+00 4.36E-09
Total Trichlorobiphenyls 2.6 BQ 6.1 BQ 0.88 QBJ 2.81E+00 5.10E-09
Total Tetrachlorobiphenyls 0.51 QBJ 2.9 BQ 0.73 JQB 1.21E+00 2.20E-09
Total Pentachlorobiphenyls 0.058 QJ 0.95 JOB 0.28 QJB 3.77E-01 6.86E-10
Total Hexachlorobiphenyls 0.047 JQ 0.47 QBJ 0.1 QBJ 1.81E-01 3.29E-10
Total Heptachlorobiphenyls 0.2 ND 0.15 QJ 0.21 ND < 1.64E-01 |< 2.98E-10
Total Octachlorobiphenyls 0.094 ND 0.15 ND 0.1 ND < 1.01E-01 |< 1.83E-10
Total Nonachlorobiphenyls 0.03 ND 0.052 ND 0.032 ND < 3.34E-02 |< 6.07E-11
Total Decachlorobiphenyl 0.0086 ND 0.015 ND 0.013 ND < 1.07E-02 |< 1.95E-11
| Total PCBs < 6.3276 | 16,597 | 3215 [< 7.66E+00 |< 1.396-08 |
NOTE: All concentrations in this table are uncorrected for oxygen concentration.
(a) Stack gas sample volume 120.520 dry standard cubic feet
3.41 dry standard cubic meters
(b) Stack gas flow rate 3,850 dry standard cubic feet per minute

1.82 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



Semivolatile Organic Compound Emission Results - Run 1

Front Half Back Half Condensate
Semivolatile i i Stack (a,b.c) Emission
Compound Result Result Result Concentration Rate
) (gls)
Standard Target Analytes
Acenaphthene 0.5 ND 0.5 ND 1.8 ND < 8.04E-01 |< 1.85E-06
Acenaphthylene 0.5 ND 0.5 ND 15 ND < 7.18E-01 |< 1.65E-06
Benzyl alcohol 35 ND 35 ND 1.8 ND < 2.06E+01 |< 4.74E-05
Bis(2-chloroethoxy) methane 0.59 ND 0.5 ND 1.8 ND < 8.30E-01 |< 1.91E-06
Bis-(2-chloroethyl) ether 0.76 ND 0.56 ND 1.5 ND < 8.10E-01 |< 1.86E-06
Bis(2 phthalate 573 10 ND 18J < 9.68E+00 |< 2.22E-05
4-B phenyl ether 0.53 ND 0.5 ND 1.3 ND < 6.69E-01 |< 1.54E-06
Butylbs Iphthalate 11 ND 0.61 ND 2.1 ND < 1.09E+00 |< 2.51E-06
4-Chloroaniline 1.2 ND 6 ND 7.3 ND < 4.16E+00 |< 9.57E-06
4-Chloro-3-methylphenol 1ND 0.62 ND 6 ND < 2.19E+00 |< 5.03E-06
2-Chloronaphthalene 0.5 ND 0.5 ND 1.3 ND < 6.60E-01 |< 1.52E-06
2-Cl 0.98 ND 0.5 ND 1.5 ND < 8.56E-01 |< 1.97E-06
4-Chlorophenyl-phenyl ether 0.51 ND 0.5 ND 2.9 ND < 1.12E+00 |< 2.58E-06
D 0.53 ND 0.5 ND 2.7 ND < 1.07E+00 |< 2.46E-06
Di-n-butylphthalate 0.71 ND 10 ND 2.1 ND < 3.68E+00 |< 8.45E-06
1,2-Dichl 0.84 ND 0.51 ND 1.6 ND < 8.47E-01 |< 1.95E-06
Dichl 1.2 ND 0.57 ND 1.3 ND < 8.81E-01 |< 2.03E-06
Dichl 11 ND 0.53 ND 1.9 ND < 1.01E+00 |< 2.33E-06
-Dichlorobenzidine 2.7 ND 7.4 ND 7.1 ND < 4.94E+00 |< 1.14E-05
2,4-Dichl 15ND 0.5 ND 2.1 ND < 1.18E+00 |< 2.71E-06
Diethyl phthalate 15ND 0.73 ND 1.3 ND < 1.01E4+00 |< 2.33E-06
,4-Dil 2.9 ND 6.3 ND 1.4 ND < 3.04E+00 |< 7.00E-06
Dimethylphthalate 0.63 ND 0.5 ND 1.2 ND < 6.69E-01 |< 1.54E-06
4,6-Dinitro-2: 5 ND 8.7 ND 1.3 ND < 4.31E+00 |< 9.90E-06
5.9 ND 22 ND 3.7 ND < 9.07E+00 |< 2.09E-05
16 ND 0.5 ND 2.5 ND < 1.32E+00 |< 3.04E-06
,6-Dinif 1.3 ND 0.5 ND 1.9 ND < 1.06E+00 |< 2.44E-06
Di-n-octyl phthalate 2.1 ND 0.56 ND 2.3 ND < 1.42E+00 |< 3.27E-06
Hexachl 0.56 ND 0.5 ND 2.4 ND < 9.93E-01 |< 2.28E-06
Hexachl 14 ND 0.74 ND 1.8 ND < 1.13E+00 |< 2.60E-06
Hexachlorocycls 10 ND 10 ND 6 ND < 7.46E+00 |< 1.72E-05
Hexachl 2.5 ND 0.54 ND 1.8 ND < 1.39E+00 |< 3.19E-06
0.66 ND 0.5 ND 1.6 ND < 7.92E-01 |< 1.82E-06
2 2.3 ND 3 ND 1.9 ND < 2.07E+00 |< 4.75E-06
2 0.56 ND 0.5 ND 2.6 ND < 1.05E+00 |< 2.42E-06
3.8 ND 2 ND 4.3 ND < 2.90E+00 |< 6.67E-06
4 2.3 ND 2 ND 3.5 ND < 2.24E+00 |< 5.15E-06
i 0.73 ND 0.5 ND 1.5 ND < 7.84E-01 |< 1.80E-06
2 3.2 ND 0.5 ND 2.4 ND < 1.75E+00 |< 4.03E-06
4 3.3 ND 3.3 ND 3.5 ND < 2.90E+00 |< 6.67E-06
N 0.6 ND 0.87 ND 13 ND < 7.95E-01 |< 1.83E-06
N-Nit di 0.73 ND 0.5 ND 2.1 ND < 9.56E-01 |< 2.20E-06
2,2-oxybis (1-Cl 1ND 0.76 ND 16 ND < 9.65E-01 |< 2.22E-06
P 25 ND 25 ND 3.2 ND < 1.53E+01 |< 3.51E-05
Phenol 11 ND 0.9 ND 2 ND < 1.15E+00 |< 2.64E-06
1,2,4-Tri 0.73 ND 0.59 ND 2 ND < 9.53E-01 |< 2.19E-06
2,4,5-Tri 2.3 ND 13 ND 2 ND < 1.61E+00 |< 3.70E-06
2,4,6-Tri 14 ND 0.75 ND 2.3 ND < 1.28E+00 |< 2.94E-06
0 0 0 0.00E+00 0.00E+00
Special Target Analytes
0.77 ND 397 2.4 ND < 2.03E+00 |< 4.67E-06
Aniline 0.95 ND 7.3 ND 17 ND < 7.25E+00 |< 1.67E-05
0.51 ND 0.5 ND 15ND < 7.21E-01 |< 1.66E-06
2.6 ND 6.4 J 2 ND < 3.16E+00 |< 7.26E-06
Benzidine 51 ND 51 ND 60 ND < 4.65E+01 |< 1.07E-04
Benzo(a 0.82 ND 0.58 ND 1.6 ND < 8.61E-01 |< 1.98E-06
14 ND 11 ND 3.9 ND < 1.84E+00 |< 4.22E-06
Benzo(k 2.1 ND 16 ND 2.7 ND < 184E+00 |< 4.22E-06
Benzoic acid 42 ND 46 ND 8.7 ND < 2.78E+01 |< 6.38E-05
2.4 ND 17 ND 2.4 ND < 1.87E+00 |< 4.29E-06
ylene 2.8 ND 0.62 ND 2 ND < 1.56E+00 |< 3.58E-06
Benzo(a)pyrene 1 ND 0.5 ND 16 ND  |< 8.90E-01 |< 2.05E-06
Carbazole 0.76 ND 0.64 ND 2 ND < 9.76E-01 |< 2.24E-06
Chrysene 0.88 ND 0.64 ND 12 ND < 7.81E-01 |< 1.80E-06
D 2 ND 0.6 ND 2.6 ND < 1.49E+00 |< 3.43E-06
1,3-D 0.59 ND 0.52 ND 2.7 ND < 1.09E+00 |< 2.51E-06
D 0.5 ND 0.5 ND 2.7 ND < 1.06E+00 |< 2.44E-06
1,2-D 0.63 ND 0.5 ND 13 ND < 6.98E-01 |< 1.60E-06
FlL 0.5 ND 0.5 ND 1.6 ND < 7.46E-01 |< 1.72E-06
Fluorene 0.51 ND 0.5 ND 2.5 ND < 1.01E+00 |< 2.32E-06
Indeno(1 -cd)pyrene 2.1 ND 0.54 ND 2.1 ND < 1.36E+00 |< 3.13E-06
0.56 ND 0.5 ND 2.1 ND < 9.07E-01 |< 2.09E-06
3&4 2.3 ND 2 ND 2 ND < 1.81E+00 |< 4.16E-06
0.5 ND 0.6 ND 1.6 ND < 7.75E-01 |< 1.78E-06
N- 0.72 ND 0.5 ND 2 ND < 9.24E-01 |< 2.13E-06
Pentachle 0.52 ND 0.5 ND 2.1 ND < 8.96E-01 |< 2.06E-06
Pentachls 0.76 ND 0.5 ND 2.4 ND < 1.05E+00 |< 2.42E-06
0.51 ND 0.5 ND 17 ND < 7.78E-01 |< 1.79E-06
Pyrene 0.74 ND 0.53 ND 1.3 ND < 7.38E-01 |< 1.70E-06
Pyridine 0.89 ND 0.74 ND 4.9 ND < 1.87E+00 |< 4.31E-06
1,2,4,5-T¢ 0.87 ND 0.5 ND 2 ND < 9.68E-01 |< 2.22E-06
Tentatively Identified Compounds
3-Penten-2-one, 4-methyl- 95 NJ 0 230 NJ 9.33E+01 2.14E-04
Unknown (2.5254) 4.5 NJ 0 40 NJ 1.28E+01 2.94E-05
Unknown (2.7017) 7.4 NJ 0 0 2.12E+00 4.88E-06
Unknown (2.7428) 52 NJ 0 0 1.49E+01 3.43E-05
Unknown (2.9132) 5.3 NJ 0 0 1.52E+00 3.50E-06
Unknown (2.1494) 0 70 NJ 0 2.01E+01 4.62E-05
Toluene 0 26 NJ 0 7.46E+00 1.72E-05
Methane, dibromochloro- 0 9.7 NJ 0 2.78E+00 6.40E-06
Tetrachloroethylene 0 75 NJ 0 2.15E+01 4.95E-05
Unknown (2.6018) 0 4.1 NJ 0 1.18E+00 2.71E-06
Unknown (2.6547) 0 9.3 NJ 0 2.67E+00 6.14E-06
Heptane, 2,5-dimethyl- 0 18 NJ 24 NJ 1.21E+01 2.77E-05
Unknown (2.7781) 0 590 NJ 1400 NJ 5.71E+02 1.31E-03
Benzene, chloro- 0 420 NJ 0 1.21E+02 2.77E-04
Methane, tribromo- 0 10 NJ 0 2.87E+00 6.60E-06
4-ethyl- 0 5.9 NJ 0 1.69E+00 3.89E-06
Phosphine imide, P,P,P-triphen 0 4.8 NJ 0 1.38E+00 3.17E-06
3-Penten-2-one, (E)- 0 0 22 NJ 6.32E+00 1.45E-05
Unknown (2.5724) 0 0o 18 NJ 5.17E+00 1.19E-05
Octane, 2-methyl- 0 0 13 NJ 3.73E+00 8.58E-06
Unknown (4.5642) 0 0 47 NJ 1.35E+01 3.10E-05
Total Semivolatiles < 431.94 [ 1546.65 2073.6 [< 1.16E+03_|< 2.67E-03_|

NOTE: All concentrations in this table are uncorrected for oxygen concentration

(a) Stack gas sample volume

(b) Stack gas flow rate

and

(c) For non-detects, stack

122.990 dry standard cubic feet
3.48 dry standard cubic meters

4,870 dry standard cubic feet per minute
2.30 dry standard cubic meters per second

using one half of the detection limit.



Semivolatile Organic Compound Emission Results - Run 2

Front Half Back Half Condensate
Semivolatile i i lytical Stack (a,b.c) Emission
Compound Result Result Result Concentration Rate
) (gls)
Standard Target Analytes
Acenaphthene 0.5 ND 0.5 ND 1.7 ND < 8.11E-01 |< 1.49E-06
Acenaphthylene 0.5 ND 0.5 ND 1.4 ND < 7.21E-01 |< 1.32E-06
Benzyl alcohol 35 ND 35 ND 1.7 ND < 2.15E+01 |< 3.94E-05
Bis(2-chl ) methane 0.59 ND 0.5 ND 1.7 ND < 8.38E-01 |< 1.53E-06
Bis-(2-chloroethyl) ether 0.76 ND 0.56 ND 1.4 ND < 8.17E-01 |< 1.50E-06
Bis(2 phthalate 3.3 ND 10 ND 29 < 1.27E+01 |< 2.33E-05
4-B phenyl ether 0.53 ND 0.5 ND 1.2 ND < 6.70E-01 |< 1.23E-06
Butylbs Iphthalate 11 ND 0.61 ND 1.9 ND < 1.08E+00 |< 1.99E-06
4-Chloroaniline 1.2 ND 6 ND 6.8 ND < 4.21E+00 |< 7.70E-06
4-Chloro-3-methylphenol 1ND 0.62 ND 5.6 ND < 2.17E+00 |< 3.97E-06
2-Chloronaphthalene 0.5 ND 0.5 ND 1.2 ND < 6.61E-01 |< 1.21E-06
2-Cl 0.98 ND 0.5 ND 1.4 ND < 8.65E-01 |< 1.58E-06
4-Chlorophenyl-phenyl ether 0.51 ND 0.5 ND 2.7 ND < 1.11E+00 |< 2.04E-06
D 0.53 ND 0.5 ND 2.5 ND < 1.06E+00 |< 1.94E-06
Di-n-butylphthalate 0.71 ND 10 ND 1.9 ND < 3.79E+00 |< 6.94E-06
1,2-Dichl 0.84 ND 0.51 ND 1.5 ND < 8.56E-01 |< 1.57E-06
Dichl 1.2 ND 0.57 ND 1.2 ND < 8.92E-01 |< 1.63E-06
Dichl 11 ND 0.53 ND 1.7 ND < 1.00E+00 |< 1.83E-06
-Dichlorobenzidine 2.7 ND 7.4 ND 6.6 ND < 5.02E+00 |< 9.19E-06
2,4-Dichl 15ND 0.5 ND 2 ND < 1.20E+00 |< 2.20E-06
Diethyl phthalate 15ND 0.73 ND 1.2 ND < 1.03E+00 |< 1.89E-06
,4-Dimethylph 2.9 ND 6.3 ND 1.3 ND < 3.15E+00 |< 5.78E-06
Dimethylphthalate 0.63 ND 0.5 ND 1.1 ND < 6.70E-01 |< 1.23E-06
4,6-Dinitro-2: hylph 5 ND 8.7 ND 1.2 ND < 4.48E+00 |< 8.20E-06
2,4-Dinif 5.9 ND 22 ND 3.4 ND < 9.40E+00 |< 1.72E-05
16 ND 0.5 ND 2.3 ND < 1.32E+00 |< 2.42E-06
,6-Dinif 1.3 ND 0.5 ND 1.8 ND < 1.08E+00 |< 1.98E-06
Di-n-octyl phthalate 2.1 ND 0.56 ND 2.1 ND < 1.43E+00 |< 2.62E-06
Hexachl 0.56 ND 0.5 ND 2.3 ND < 1.01E+00 |< 1.85E-06
Hexachl 14 ND 0.74 ND 1.6 ND < 1.12E+00 |< 2.06E-06
Hexachlorocycls 10 ND 10 ND 5.6 ND < 7.69E+00 |< 1.41E-05
Hexachl 2.5 ND 0.54 ND 1.7 ND < 1.42E+00 |< 2.61E-06
0.66 ND 0.5 ND 1.5 ND < 7.99E-01 |< 1.46E-06
2 2.3 ND 3 ND 1.8 ND < 2.13E+00 |< 3.91E-06
2 0.56 ND 0.5 ND 2.4 ND < 1.04E+00 |< 1.90E-06
3.8 ND 2 ND 4 ND < 2.94E+00 |< 5.39E-06
4 2.3 ND 2 ND 3.3 ND < 2.28E+00 |< 4.18E-06
i 0.73 ND 0.5 ND 1.4 ND < 7.90E-01 |< 1.45E-06
2 3.2 ND 0.5 ND 2.3 ND < 1.80E+00 |< 3.30E-06
4 3.3 ND 3.3 ND 3.3 ND < 2.97E+00 |< 5.45E-06
N 0.6 ND 0.87 ND 1.2 ND < 8.02E-01 |< 1.47E-06
N-Nitroso-di: 0.73 ND 0.5 ND 2 ND < 9.70E-01 |< 1.78E-06
2,2-oxybis (1-Cl 1ND 0.76 ND 1.5 ND < 9.79E-01 |< 1.79E-06
P 25 ND 25 ND 2.9 ND < 1.59E+01 |< 2.91E-05
Phenol 11 ND 0.9 ND 18 ND < 1.14E+00 |< 2.09E-06
1,2,4-Tri 0.73 ND 0.59 ND 18 ND < 9.37E-01 |< 1.72E-06
2,4,5-Tri 2.3 ND 13 ND 18 ND < 1.62E+00 |< 2.97E-06
2,4,6-Tri 14 ND 0.75 ND 2.1 ND < 1.28E+00 |< 2.34E-06
0 0 0 0.00E+00 0.00E+00
Special Target Analytes
0.77 ND 4 2.2 ND < 2.09E+00 |< 3.83E-06
Aniline 0.95 ND 7.3 ND 16 ND < 7.28E+00 |< 1.33E-05
0.51 ND 0.5 ND 14 ND < 7.24E-01 |< 1.33E-06
2.6 ND 51J 18 ND < 2.85E+00 |< 5.23E-06
Benzidine 51 ND 51 ND 56 ND < 4.75E+01 |< 8.69E-05
Benzo(a 0.82 ND 0.58 ND 15ND < 8.71E-01 |< 1.60E-06
14 ND 11 ND 3.6 ND < 1.83E+00 |< 3.36E-06
Benzo(K] 2.1 ND 16 ND 2.5 ND < 1.86E+00 |< 3.41E-06
Benzoic acid 42 ND 46 ND 8 ND < 2.88E+01 |< 5.28E-05
2.4 ND 17 ND 2.2 ND < 1.89E+00 |< 3.47E-06
ylene 2.8 ND 0.62 ND 1.8 ND < 1.57E+00 |< 2.87E-06
Benzo(a)pyrene 1 ND 0.5 ND 15ND  |< 9.01E-01 |< 1.65E-06
Carbazole 0.76 ND 0.64 ND 19 ND < 9.91E-01 |< 1.82E-06
Chrysene 0.88 ND 0.64 ND 11 ND < 7.87E-01 |< 1.44E-06
D 2 ND 0.6 ND 2.4 ND < 150E+00 |< 2.75E-06
1,3-D 0.59 ND 0.52 ND 2.5 ND < 1.08E+00 |< 1.99E-06
D 0.5 ND 0.5 ND 2.5 ND < 1.05E+00 |< 1.93E-06
1,2-D 0.63 ND 0.5 ND 12 ND < 7.00E-01 |< 1.28E-06
FlL 0.5 ND 0.5 ND 15 ND < 7.51E-01 |< 1.38E-06
Fluorene 0.51 ND 0.5 ND 2.3 ND < 9.94E-01 |< 1.82E-06
Indeno(1 -cd)pyrene 2.1 ND 0.54 ND 19 ND < 1.36E+00 |< 2.50E-06
2 0.56 ND 0.5 ND 19 ND < 8.89E-01 |< 1.63E-06
3&4 2.3 ND 2 ND 1.9 ND < 1.86E+00 |< 3.41E-06
0.5 ND 0.6 ND 1.5 ND < 7.81E-01 |< 1.43E-06
N-Nitre 0.72 ND 0.5 ND 19 ND < 9.37E-01 |< 1.72E-06
Pentachl 0.52 ND 0.5 ND 19 ND < 8.77E-01 |< 1.61E-06
Pentachl 0.76 ND 0.5 ND 2.2 ND < 1.04E+00 |< 1.90E-06
0.51 ND 0.5 ND 1.6 ND < 7.84E-01 |< 1.44E-06
Pyrene 0.74 ND 0.53 ND 12 ND < 7.42E-01 |< 1.36E-06
Pyridine 0.89 ND 0.74 ND 4.5 ND < 1.84E+00 |< 3.37E-06
1,2,4,5-T¢ 0.87 ND 0.5 ND 1.8 ND < 9.52E-01 |< 1.74E-06
Tentatively Identified Compounds
Furan, 2,5-dimethyl- 4.6 NJ 0 0 1.38E+00 2.53E-06
Unknown (1.9671) 5.4 NJ 0 0 1.62E+00 2.97E-06
Unknown (2.5253) 4.8 NJ 0 38 NJ 1.29E+01 2.35E-05
Unknown (2.6545) 8.6 NJ 0 0 2.58E+00 4.73E-06
Heptane, 2,5-dimethyl- 18 NJ 12 NJ 11 NJ 1.23E+01 2.26E-05
Unknown (2.7485) 82 NJ 0 0 2.46E+01 4.51E-05
3-Hexene-2,5-dione 5.2 NJ 0 0 1.56E+00 2.86E-06
Unknown (2.1492) 0 54 NJ 0 1.62E+01 2.97E-05
Toluene 0 20 NJ 0 6.01E+00 1.10E-05
Methane, dibromochloro- 0 8 NJ 0 2.40E+00 4.40E-06
Octane, 2-methyl- 0 6.1 NJ 0 1.83E+00 3.36E-06
Unknown (2.7721) 0 550 NJ o 1.65E+02 3.03E-04
Benzene, chloro- 0 82 NJ 0 2.46E+01 4.51E-05
Methane, tribromo- 0 10 NJ 0 3.00E+00 5.50E-06
Benzoic acid, methyl ester 0 4.4 NJ 0 1.32E+00 2.42E-06
Benzaldehyde, 3-ethyl- 0 5.9 NJ 0 1.77E+00 3.25E-06
Unknown (2.0259) 0 0 21 NJ 6.31E+00 1.16E-05
3-Hexen-2-one 0 0 620 NJ 1.86E+02 3.41E-04
Unknown (2.7486) 0 0 400 NJ 1.20E+02 2.20E-04
Unknown (2.9542) 0 0 17 NJ 5.11E+00 9.35E-06
Unknown (3.1657) 0 0 11 NJ 3.30E+00 6.05E-06
Unknown (4.8579) 0 0 16 NJ 4.81E+00 8.80E-06
Total Semivolatiles [< 393904 [ 105505 [ 1406 < 858E+02 [< 1576-03 ]

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume
(b) Stack gas flow rate

(c) For non-detects, stack

and

117.540 dry standard cubic feet
3.33 dry standard cubic meters

3,880 dry standard cubic feet per minute
1.83 dry standard cubic meters per second

using one half of the detection limit.



Semivolatile Organic Compound Emission Results - Run 3

Front Half Back Half Condensate
Semivolatile nalytical nalytical nalytical Stack (a,b,c) Emission
Compound Result Result Result Concentration Rate
( ( (ug/dscm) (9/s)
Standard Target Analytes
Acenaphthene 0.5 ND 0.5 ND 1.7 ND < 7.58E-01 |< 1.46E-06
Acenaphthylene 0.5 ND 0.5 ND 1.5 ND < 7.02E-01 |< 1.35E-06
Benzyl alcohol 35 ND 35 ND 1.8 ND < 2.02E+01 |< 3.88E-05
Bis(2-chloroethoxy) methane 0.59 ND 0.5 ND 1.8 ND < 8.12E-01 |< 1.56E-06
Bis-(2-chloroethyl) ether 0.76 ND 0.56 ND 1.5 ND < 7.92E-01 |< 1.53E-06
Bis(2-ethylhexyl) phthalate 3.3 ND 10 ND 16 J < 8.23E+00 |< 1.58E-05
4-Bromophenyl-phenyl ether 0.53 ND 0.5 ND 1.3 ND < 6.54E-01 |< 1.26E-06
Butylbenzylphthalate 1.1 ND 0.61 ND 2 ND < 1.04E+00 |< 2.01E-06
4-Chloroaniline 1.2 ND 6 ND 7.1 ND < 4.02E+00 |< 7.74E-06
4-Chloro-3-methylphenol 1 ND 0.62 ND 5.8 ND < 2.08E+00 |< 4.01E-06
2-Chloronaphthalene 0.5 ND 0.5 ND 1.2 ND < 6.18E-01 |< 1.19E-06
2-Chlorophenol 0.98 ND 0.5 ND 1.5 ND < 8.37E-01 |< 1.61E-06
4-Chlorophenyl-phenyl ether 0.51 ND 0.5 ND 2.8 ND < 1.07E+00 |< 2.06E-06
Dibenzofuran 0.53 ND 0.5 ND 2.6 ND < 1.02E+00 |< 1.96E-06
Di-n-butylphthalate 0.71 ND 10 ND 2 ND < 3.57E+00 |< 6.88E-06
1,2-Dichlorobenzene 0.84 ND 0.51 ND 1.5 ND < 8.01E-01 |< 1.54E-06
1,3-Dichlorobenzene 1.2 ND 0.57 ND 1.3 ND < 8.62E-01 |< 1.66E-06
1,4-Dichlorobenzene 1.1 ND 0.53 ND 1.8 ND < 9.63E-01 |< 1.86E-06
3,3-Dichlorobenzidine 2.7 ND 7.4 ND 6.9 ND < 4.78E+00 |< 9.20E-06
2,4-Dichlorophenol 15 ND 0.5 ND 2.1 ND < 1.15E+00 |< 2.22E-06
Diethyl phthalate 15 ND 0.73 ND 1.2 ND < 9.63E-01 |< 1.86E-06
2,4-Dimethylphenol 29 ND 6.3 ND 1.4 ND < 2.98E+00 |< 5.73E-06
Dimethylphthalate 0.63 ND 0.5 ND 1.2 ND < 6.54E-01 |< 1.26E-06
4,6-Dinitro-2-methylphenol 5 ND 8.7 ND 1.3 ND < 4.21E+00 |< 8.11E-06
2,4-Dinitrophenol 5.9 ND 22 ND 3.6 ND < 8.85E+00 |< 1.70E-05
2,4-Dinitrotoluene 1.6 ND 0.5 ND 2.4 ND < 1.26E+00 |< 2.43E-06
2,6-Dinitrotoluene 1.3 ND 0.5 ND 1.8 ND < 1.01E+00 |< 1.95E-06
Di-n-octyl phthalate 2.1 ND 0.56 ND 2.2 ND < 1.37E+00 |< 2.63E-06
Hexachlorobenzene 0.56 ND 0.5 ND 2.4 ND < 9.72E-01 |< 1.87E-06
Hexachlorobutadiene 1.4 ND 0.74 ND 1.7 ND < 1.08E+00 |< 2.08E-06
Hexachlorocyclo-pentadiene 10 ND 10 ND 5.8 ND < 7.25E+00 |< 1.40E-05
Hexachloroethane 2.5 ND 0.54 ND 1.7 ND < 1.33E+00 |< 2.56E-06
Isophrone 0.66 ND 0.5 ND 1.6 ND < 7.75E-01 |< 1.49E-06
2-Methylphenol 2.3 ND 3 ND 1.9 ND < 2.02E+00 |< 3.89E-06
2-Nitroaniline 0.56 ND 0.5 ND 2.5 ND < 1.00E+00 |< 1.93E-06
3-Nitroaniline 3.8 ND 2 ND 4.2 ND < 2.81E+00 |< 5.41E-06
4-Nitroaniline 2.3 ND 2 ND 3.4 ND < 2.16E+00 |< 4.17E-06
Nitrobenzene 0.73 ND 0.5 ND 1.5 ND < 7.67E-01 |< 1.48E-06
2-Nitrophenol 3.2 ND 0.5 ND 2.4 ND < 1.71E+00 |< 3.30E-06
4-Nitrophenol 3.3 ND 3.3 ND 3.4 ND < 2.81E+00 |< 5.41E-06
N-Nitrosodiphenylamine 0.6 ND 0.87 ND 1.2 ND < 7.50E-01 |< 1.44E-06
N-Nitroso-di-n-propylamine 0.73 ND 0.5 ND 2.1 ND < 9.35E-01 |< 1.80E-06
2,2'-oxybis (1-Chloropropane) 1 ND 0.76 ND 1.6 ND < 9.44E-01 |< 1.82E-06
Pentachlorophenol 25 ND 25 ND 3.1 ND < 1.49E+01 |< 2.87E-05
Phenol 1.1 ND 0.9 ND 1.9 ND < 1.10E+00 |< 2.11E-06
1,2,4-Trichlorobenzene 0.73 ND 0.59 ND 1.9 ND < 9.04E-01 |< 1.74E-06
2,4,5-Trichlorophenol 2.3 ND 1.3 ND 1.9 ND < 1.54E+00 |< 2.98E-06
2,4,6-Trichlorophenol 1.4 ND 0.75 ND 2.2 ND < 1.22E+00 |< 2.35E-06
] ] ] 0.00E+00 0.00E+00

| Special Target Analytes
Acetophenone 0.77 ND 51J 2.3 ND < 2.29E+00 |< 4.42E-06
Aniline 0.95 ND 7.3 ND 16 ND < 6.81E+00 |< 1.31E-05
Anthracene 0.51 ND 0.5 ND 15 ND < 7.05E-01 |< 1.36E-06
Benzaldehyde 2.6 ND 69J 19 ND < 3.20E+00 |< 6.17E-06
Benzidine 51 ND 51 ND 58 ND < 4.49E+01  |< 8.65E-05
Benzo(a)anthracene 0.82 ND 0.58 ND 15 ND < 8.15E-01 |< 1.57E-06
Benzo(b)fluoranthene 1.4 ND 1.1 ND 3.8 ND < 1.77E+00 |< 3.41E-06
Benzo(k)fluoranthene 2.1 ND 1.6 ND 2.6 ND < 1.77E+00 |< 3.41E-06
Benzoic acid 42 ND 46 ND 8.4 ND < 2.71E+01  |< 5.21E-05
Benzonitrile 2.4 ND 1.7 ND 2.3 ND < 1.80E+00 |< 3.46E-06
Benzo(ghi)perylene 2.8 ND 0.62 ND 1.9 ND < 1.49E+00 |< 2.88E-06
Benzo(a)pyrene 1ND 0.5 ND 1.6 ND < 8.71E-01 |< 1.68E-06
Carbazole 0.76 ND 0.64 ND 2 ND < 9.55E-01 |< 1.84E-06
Chrysene 0.88 ND 0.64 ND 1.2 ND < 7.64E-01 |< 1.47E-06
Dibenz(ah)anthracene 2 ND 0.6 ND 2.5 ND < 1.43E+00 |< 2.76E-06
1,3-Dinitrobenzene 0.59 ND 0.52 ND 2.6 ND < 1.04E+00 |< 2.01E-06
Diphenylamine 0.5 ND 0.5 ND 2.6 ND < 1.01E+00 |< 1.95E-06
1,2-Diphenylhydrazine 0.63 ND 0.5 ND 1.3 ND < 6.83E-01 |< 1.31E-06
Fluoranthene 0.5 ND 0.5 ND 1.6 ND < 7.30E-01 |< 1.41E-06
Fluorene 0.51 ND 0.5 ND 2.5 ND < 9.86E-01 |< 1.90E-06
Indeno(1,2,3-cd)pyrene 2.1 ND 0.54 ND 2 ND < 1.30E+00 |< 2.51E-06
2-Methylnaphthalene 0.56 ND 0.5 ND 2 ND < 8.60E-01 |< 1.66E-06
3 & 4-Methylphenol 2.3 ND 2 ND 2 ND < 1.77E+00 |< 3.41E-06
Naphthalene 0.5 ND 9913 1.6 ND < 3.37E+00 |< 6.49E-06
N-Nitrosodimethylamine 0.72 ND 0.5 ND 1.9 ND < 8.76E-01 |< 1.69E-06
Pentachlorobenzene 0.52 ND 0.5 ND 2 ND < 8.48E-01 |< 1.63E-06
Pentachloronitrobenzene 0.76 ND 0.5 ND 2.3 ND < 1.00E+00 |< 1.93E-06
Phenanthrene 0.51 ND 0.5 ND 1.7 ND < 7.61E-01 |< 1.47E-06
Pyrene 0.74 ND 0.53 ND 1.3 ND < 7.22E-01 |< 1.39E-06
Pyridine 0.89 ND 0.74 ND 4.7 ND < 1.78E+00 |< 3.42E-06
1,2,4,5-Tetrachlorobenzene 0.87 ND 0.5 ND 1.9 ND < 9.18E-01 |< 1.77E-06
Tentatively Identified Compounds
Unknown (2.7427) 23 NJ 0 0 6.46E+00 1.24E-05
9-Octadecenamide, (2)- 14 NJ 0 0 3.93E+00 7.57E-06
Unknown (12.701) 5.7 NJ 0 0 1.60E+00 3.08E-06
Unknown (2.1492) 0 70 NJ 0 1.97E+01 3.79E-05
Toluene 0 55 NJ 0 1.54E+01 2.98E-05
Methane, dibromochloro- 0 9.9 NJ 1) 2.78E+00 5.36E-06
Tetrachloroethylene ] 21 NJ 0 5.90E+00 1.14E-05
Unknown (2.7779) 0 630 NJ 0 1.77E+02 3.41E-04
Benzene, chloro- 0 260 NJ 1) 7.30E+01 1.41E-04
Methane, tribromo- 0 14 NJ 0 3.93E+00 7.57E-06
Benzaldehyde, 3-ethyl- 0 7.2 NJ 0 2.02E+00 3.89E-06
3-Penten-2-one, 4-methyl- 0 0 120 NJ 3.37E+01 6.49E-05
Unknown (2.5254) 0 0 37 NJ 1.04E+01 2.00E-05
Unknown (2.7428’ 0 0 34 NJ 9.55E+00 1.84E-05
Total Semivolatiles [< 308.04 [ 138195 | 460.2 [< 6.04E+02_|< 1.16E-03_ |

NOTE: All concentrations in this table are uncorrected for oxygen concentration.

(a) Stack gas sample volume 125.710 dry standard cubic feet

3.56 dry standard cubic meters
(b) Stack gas flow rate 4,080 dry standard cubic feet per minute

1.93 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



Total Volatile (C1 - C7) Organic Compound Emission Results - Run :

Total C1 1.72 0 1.72E+00 1.15E+03 2.76E-03
Total C2 0.083 ND 0 < 8.30E-02 |< 1.04E+02 |< 2.49E-04
Total C3 0.11 ND 0 < 1.10E-01 |< 2.02E+02 |< 4.85E-04
Total C4 0.08 ND 0.042 ND < 8.08E-02 |< 1.96E+02 [< 4.69E-04
Total C5 0.14 ND 0.02436 J,B < 1.40E-01 |[< 4.22E+02 |< 1.01E-03
Total C6 0.13 ND 0.03108 J < 1.30E-01 |[< 4.68E+02 |< 1.12E-03
Total C7 0.18 ND 0.0042 ND < 1.80E-01 |[< 7.52E+02 |< 1.80E-03
| Total Volatile Organics [< 2.443 | 0.10164 [< 2.44E+00 [< 3.29E+03 |[< 7.90E-03 |
NOTE: All concentrations in this table are uncorrected for oxygen concentration.
(a) Stack gas sample volume 0.759 dry standard cubic feet
0.02 dry standard cubic meters
(b) Stack gas flow rate 5,080 dry standard cubic feet per minute

2.40 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



Total Volatile (C1 - C7) Organic Compound Emission Results - Run ¢

Total C1 1.76 0 1.76E+00 1.18E+03 2.14E-03
Total C2 0.083 ND 0 < 8.30E-02 |< 1.04E+02 |< 1.89E-04
Total C3 0.11 ND 0 < 1.10E-01 |< 2.02E+02 |< 3.68E-04
Total C4 0.08 ND 0.042 ND < 8.07E-02 |< 1.95E+02 [< 3.56E-04
Total C5 0.14 ND 0.01386 J,B < 1.40E-01 |[< 4.21E+02 |< 7.68E-04
Total C6 0.13 ND 0.03654 J < 1.30E-01 |[< 4.68E+02 |< 8.53E-04
Total C7 0.18 ND 0.0042 ND < 1.80E-01 |[< 7.52E+02 |< 1.37E-03
| Total Volatile Organics [< 2.483 | 0.0966 [< 2.48E+00 [< 3.32E+03 |[< 6.05E-03 |
NOTE: All concentrations in this table are uncorrected for oxygen concentration.
(a) Stack gas sample volume 0.894 dry standard cubic feet
0.03 dry standard cubic meters
(b) Stack gas flow rate 3,860 dry standard cubic feet per minute

1.82 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



Total Volatile (C1 - C7) Organic Compound Emission Results - Run {

Total C1 1.68 0 1.68E+00 1.12E+03 2.15E-03
Total C2 0.083 ND 0 < 8.30E-02 |< 1.04E+02 |< 1.99E-04
Total C3 0.11 ND 0 < 1.10E-01 |< 2.02E+02 |< 3.87E-04
Total C4 0.08 ND 0.042 ND < 8.06E-02 |< 1.95E+02 [< 3.74E-04
Total C5 0.14 ND 0.0126 J,B < 1.40E-01 |< 4.21E+02 |< 8.07E-04
Total C6 0.13 ND 0.03906 J < 1.30E-01 |[< 4.68E+02 |< 8.97E-04
Total C7 0.18 ND 0.0042 ND < 1.80E-01 |[< 7.52E+02 |< 1.44E-03
| Total Volatile Organics [< 2.403 | 0.09786 [< 2.40E+00 [< 3.26E+03 [< 6.26E-03 |
NOTE: All concentrations in this table are uncorrected for oxygen concentration.
(a) Stack gas sample volume 1.065 dry standard cubic feet
0.03 dry standard cubic meters
(b) Stack gas flow rate 4,060 dry standard cubic feet per minute

1.92 dry standard cubic meters per second
(c) For non-detects, stack concentrations and emissions are calculated using one half of the detection limit.



APPENDIX B

CHRONIC AND ACUTE TOXICITY CRITERIA COMPILED FOR
COMPOUNDS NOT INCLUDED IN USEPA’S HHRAP



APPENDIX B

CHRONIC AND ACUTE HUMAN HEALTH TOXICITY CRITERIA
COMPILED FOR COMPOUNDS NOT INCLUDED IN USEPA’S HHRAP

Human health toxicity criteria were used in the risk assessment to evaluate the potential
for both long-term, chronic and short-term, acute health risks. The chronic toxicity
criteria used in the risk assessment included oral cancer slope factors and inhalation unit
risk factors for predicting excess lifetime cancer risks, and oral reference doses (RfDs)
and inhalation reference concentrations (RfCs) for predicting the potential for long-term
non-cancer effects. The acute toxicity criteria consisted of acute reference air
concentrations.

The toxicity criteria were compiled, where available, for each evaluated compound
directly from the 2005 U.S. Environmental Protection Agency (USEPA) Human Health
Risk Assessment Protocol (HHRAP) chemical-specific database. The information in this
USEPA database is programmed into the IRAP software." If toxicity criteria were not
available from HHRAP, they were compiled using a hierarchy of toxicity data sources
recommended by HHRAP.

This appendix presents the toxicity criteria that were compiled for compounds not already
in USEPA’s HHRAP database. Table 1 lists the chronic human health toxicity criteria
compiled for this project, as well as the basis for each value. Table 2 lists the acute
reference air concentrations compiled for this project, also including the basis for each
value.

In addition, the oral cancer slope factors for two hexachlorodibenzodioxin congeners
(1,2,3,6,7,8-HxCDD and 1,2,3,7,8,9-HxCDD) were corrected from the values listed in
HHRAP (and which were entered in the IRAP software exactly as indicated in HHRAP).
HHRAP and IRAP include an oral cancer slope factor of 0.0062 (mg/kg-day)™ for these
two PCDD/PCDF congeners, however, USEPA’s Integrated Risk Information System
(IR1S) lists the slope factor as 6,200 (mg/kg-day)™. The IRIS value was thus entered into
IRAP.

Finally, three additional toxicity values were entered into the IRAP software for
compounds discussed in HHRAP, but for which the HHRAP chemical-specific database
lists “no data”. A “no data” entry in HHRAP results in a “0” entry in the IRAP software.
First, the USEPA-specified 2,3,7,8-TCDD oral cancer slope factor of 1.5E+5 (mg/kg-
day)™ was entered as the oral cancer slope factor for all PCDD/PCDF congeners (except
the two HxCDDs noted above). This enabled the IRAP program to calculate oral cancer
risks for the mixture of PCDDs/PCDFs using the 2,3,7,8-TCDD slope factor in
conjunction with 2,3,7,8-TCDD toxic equivalency factors. Second, an inhalation unit
risk factor for 2,3,7,8-TCDD of 33 (ug/m?)™* from USEPA’s 1997 Health Effects
Assessment Summary Tables was entered for all PCDD/PCDF congeners (except the two

! The IRAP software, which was programmed by Lakes Environmental to implement the 2005 HHRAP
methodology, was used to perform the risk assessment calculations for stack and fugitive air emissions.



HxCDDs noted above which have their own IRIS-identified inhalation values of 1.3
(ug/m®)™). Third, the oral cancer slope factor of 2 (mg/kg-day)™ for Aroclor 1254
identified in the HHRAP report but not in its chemical-specific database was entered into
IRAP. Polychlorinated biphenyls (PCBs) were evaluated in the risk assessment as
Aroclor 1254 based on an evaluation of the PCB homologue distribution measured during
the Performance Demonstration Test in accordance with HHRAP guidance.

Additionally, Aroclor 1254 was selected over Aroclor 1016 because it has more
conservative toxicity criteria.



Table 1

Compilation of Chronic Human Health Toxicity Criteria for Compounds Not Included in USEPA's 2005 HHRAP (a)

Toxicity Criteria

Sources for Toxicity Criteria

Inhalation
Oral cancer slope unit risk Oral cancer Inhalation Unit
Oral RfD factor Inhalation factor Oral RfD slope factor |Inhalation RfC|risk factor (ug/ms) Health
CAS # Compound name (mg/kg/day) (mglkg/day)'l RfC (mg/m3) (ug/ms)'1 Health endpoint(s) (mg/kg/day) (mglkg/day)'l (mglms) : endpoint(s)
563-58-6 1,1-Dichloropropene NA NA NA NA NA
95-63-6 1,2,4-Trimethylbenzene NA NA NA NA NA
142-28-9  |1,3-Dichloropropane Liver/
0.02 NA 0.07 NA Kidney PPRTV RTR (b) PPRTV
108-60-1 2,2’-oxybis (1-Chloropropane) 0.04 NA 0.14 NA Blood IRIS RTR (b) IRIS
594-20-7 2,2-Dichloropropane NA NA NA NA NA
625-86-5 2,5-Dimethylfuran NA NA NA NA NA
2216-30-0 [2,5-Dimethylheptane NA NA NA NA NA
17559-81-8 |2,5-Dione, 3-hexene NA NA NA NA NA
78-93-3 2-Butanone Developmental/
0.6 NA 5 NA Reproductive System IRIS IRIS IRIS
95-49-8 2-Chlorotoluene 0.02 NA 0.07 NA Body Weight IRIS RTR (b) IRIS
591-78-6 2-Hexanone NA NA NA NA NA
3221-61-2  [2-Methyl octane NA NA NA NA NA
91-57-6 2-Methylnaphthalene 0.004 NA 0.014 NA Respiratory tract IRIS RTR (b) IRIS
34246-54-3 |3-Ethyl benzaldehyde NA NA NA NA NA
763-93-9 3-Hexen-2-one NA NA NA NA NA
3-Penten-2-one (ethylidene
625-33-2 acetone) NA NA NA NA NA
141-79-7 3-Penten-2-one, 4-methyl NA NA NA NA NA
534-52-1 4,6-Dinitro-2-methylphenol 0.004 NA 0.014 NA Nervous System ATSDR RTR (b) ASTDR
Liver/
106-43-4 |4-Chlorotoluene 0.07 NA 0.245 NA Kidney PPRTV RTR (b) PPRTV
4748-78-1  |4-Ethyl benzaldehyde NA NA NA NA NA
301-02-0 9-Octadecenamide (oleamide) NA NA NA NA NA
208-96-8 Acenaphthylene NA NA NA NA NA
. Developmental/
7429-90-5  JAluminum 1 NA 0.005 NA Nervous system PPRTV PPRTV PPRTV
Urinary/
92-87-5 Benzidine Nervous System/
0.003 230 NA 0.067 Liver IRIS IRIS IRIS IRIS
192-97-2 Benzo(e)pyrene NA NA NA NA NA
191-24-2 Benzo(g,h,i)perylene NA NA NA NA NA
03-58-3 Benzoic acid, methyl ester (methyl
benzoate) NA NA NA NA NA
111-91-1 Bis(2-chloroethoxy) methane 0.003 NA 0.0105 NA Liver PPRTV RTR (b) PPRTV
108-86-1 Bromobenzene NA NA NA NA NA
74-97-5 Bromochloromethane NA NA NA NA NA
104-51-8 Butylbenzene, n- NA NA NA NA NA
135-98-8 Butylbenzene, sec NA NA NA NA NA
98-06-6 Butylbenzene, tert NA NA NA NA NA
86-74-8 Carbazole NA NA NA NA NA
Respiratory tract/
7440-48-4 | Cobalt 0.01 NA 0.0001 NA i Bloot}i, ATSDR ASTDR ATSDR
7440-50-8  |Copper 0.01 NA 0.035 NA Gastrointestinal ATSDR RTR (b) ATSDR
2303-16-4 [Diallate NA NA NA NA NA
132-64-9 Dibenzofuran 0.001 NA 0.0035 NA Organ (weight) PPRTV RTR (b) PPRTV
Body Weight/
122-39-4 Diphenylamine Kidney/
0.025 NA 0.0875 NA Liver IRIS RTR (b) IRIS
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Table 1

Compilation of Chronic Human Health Toxicity Criteria for Compounds Not Included in USEPA's 2005 HHRAP (a)

Toxicity Criteria

Sources for Toxicity Criteria

Inhalation
Oral cancer slope unit risk Oral cancer Inhalation Unit
Oral RfD factor Inhalation factor Oral RfD slope factor |Inhalation RfC|risk factor (ug/ms) Health
CAS # Compound name (mg/kg/day) | (mg/kg/day)® | RfC (mg/m®| (ug/m®™* | Health endpoint(s) (mg/kg/day) (mg/kg/day)™ (mg/m®) : endpoint(s)

1031-07-8 [Endosulfan sulfate NA NA NA NA NA

7421-93-4  |Endrin aldehyde NA NA NA NA NA

53494-70-5 |Endrin ketone NA NA NA NA NA

Freon 113
76-13-1 (1,1,2-trichloro-1,2,2-

trifluoroethane) 3 NA 10.5 NA Nervous System IRIS RTR (b) IRIS
74-88-4 lodomethane NA NA NA NA NA
99-87-6 Isopropyl toluene, p- NA NA NA NA NA

7439-96-5 |Manganese 0.14 NA 0.00005 NA Nervous System IRIS IRIS IRIS
62-75-9 N-nitrosodimethylamine NA 51 NA 0.014 Liver IRIS IRIS IRIS
198-55-0 Perylene NA NA NA NA NA

2240-47-3  |Phosphine imide, P,P,P-tripheny! NA NA NA NA NA
103-65-1 Propylbenzene, n- NA NA NA NA NA

. Respiratory tract/

7440-62-2  |vanadium 0.003 NA 0.0002 NA Kidney ATSDR ATSDR ATSDR
58-89-9  |y-BHC (Lindane) 0.0047 NA NA NA Liver/blood OPPTS HED (c) | OPPTS HED (c) OPPTS HED (c) | OPPTS HED (c)
319-86-8  |5-BHC 0.083 NA NA NA Liver CPF (d) CPF (d)
110-54-3 1-Hexane (n-hexane) 0.06 NA 0.7 NA Nervous System HEAST IRIS IRIS/HEAST

Developmental/
79-10-7 Acrylic Acid 0.5 NA 0.001 NA Respiratory Tract IRIS IRIS IRIS

107-21-1 Ethylene Glycol 2 NA 1.3 NA Kidney IRIS ATSDR IRIS

Organ(weight)/
80-62-6 Methyl methacrylate 1.4 NA 0.7 NA Respiratory Tract IRIS IRIS IRIS

1634-04-4 methyl tert-butyl ether 0.3 NA 3 NA Liver/Kidney ATSDR IRIS IRIS

Gastrointestinal/
75-56-9 Propylene oxide NA 0.24 0.03 0.0000037 Respiratory Tract IRIS IRIS IRIS IRIS

33213-65-9 |Endosulfan Il NA NA NA NA NA

7446-09-5 |Sulfur dioxide NA NA 0.078 NA Respiratory Tract NAAQS (e)

10102-44-0 |Nitrogen oxides NA NA 0.1 NA Respiratory Tract NAAQS (e)

Additional Compounds Addressed in Fugitive Air Emissions Inhalation Risk Assessment
106-99-0 |1,3-Butadiene | - | - | 2.00e-03 | 3.00E-05 | | | IRIS | IRIS
110-82-7 |Cyclohexane | - | - | 6 NA | | IRIS |

NA = not available

-- = not applicable. Only the inhalation pathway of exposure was evaluated.

(a) Heirarchy for chronic toxicity data, based on 2005 HHRAP: 1) EPA's Integrated Risk Information System (IRIS); 2) EPA's provisional peer-reviewed toxicity values (PPRTV); 3) Other - a)
CALEPA (California Environmental Protection Agency) chronic reference exposure level (REL) and unit risk factor (URF); b) Agency for Toxic Substances and Disease Registry (ATSDR) chronic
minimum risk level (MRL); c) USEPA's 1997 Health Effects Assessment Summary Tables (HEAST).

(b) RTR = route to route extrapolation, based on Appendix A-2 of USEPA's 2005 HHRAP. RTR was conducted if an oral toxicity value was available but no inhalation toxicity value was available.
Inhal RfC (mg/m3) = Oral RfD (mg/kg-day) * 70 kg BW / 20 m3/day. This assumes that the toxicity of the compound is equivalent when inhaled or ingested,; this is used as an initial screening tool.

(c) OPPTS HED = USEPA's Office of Prevention, Pesticides and Toxic Substances, Health Effects Division. 2002. Revised HED Risk Assessment for Lindane. DP Barcode D280622.

Reregistration case #0315. January 30, 2002.

(d) CPF = CPF Associates, Inc. 2006. Comments on Assessment of Lindane and Other Hexachlorocyclohexane Isomers. EPA-HQ-OPP-2006-0034.
www.cpfassociates.com/pdf/HCH_Assessment_Comments_2006.pdf.

(e) NAAQS = National Ambient Air Quality Standard set under the U.S. Clean Air Act
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Table 2

Compilation of Acute Inhalation Toxicity Criteria for Compounds Not Included in USEPA'S

2005 HHRAP
Toxicity Criteria Data Sources (a) Acute Inhalation
Reference Air
AEGL-31 ERPG-1 | TEEL-1 CALEPA Concentrayon
CAS Number Compound (mg/m>) 3 3 Acute REL Used in Risk
(©) (mg/m?) | (mg/m") (mg/m?) Assessment
(mg/m?®)
563-58-6 1,1-Dichloropropene 12.5 12.5
95-63-6 1,2,4-Trimethylbenzene 687 150 687
142-28-9 1,3-Dichloropropane 75 75
108-60-1 2,2’-oxybis (1-Chloropropane) 75 75
594-20-7 2,2-Dichloropropane 60 60
625-86-5 2,5-Dimethylfuran NA
2216-30-0  |2,5-Dimethylheptane 350 (d) 350
17559-81-8  [2,5-Dione, 3-hexene NA
78-93-3 2-Butanone 