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Preface

The draft of the Air Toxics Hot Spots Program Guidance Manual for Preparation of
Health Risk Assessments (Guidance Manual) is a description of the algorithms,
recommended exposure variates, cancer and noncancer health values, and the air
modeling protocols needed to perform a health risk assessment (HRA) under the Air
Toxics Hot Spots Information and Assessment Act of 1987(Health and Safety Code
Section 44300 et seq., see Appendix B). The Children’s Environmental Health
Protection Act of 1999 (Health and Safety Code Section 39606, also contained in
Appendix B), which requires explicit consideration of infants and children in assessing
risks from air toxics, necessitated revisions of the methods for both noncancer and
cancer risk assessment, and of the exposure variates. This draft version of the
Guidance Manual updates the previous version (OEHHA, 2003), and reflects advances
in the field of risk assessment along with explicit consideration of infants and children.

The information presented in the draft manual is compiled from three technical support
documents (TSDs) released by the Office of Environmental Health Hazard Assessment
(OEHHA) for the Hot Spots Program. The three TSDs (which are also revised versions,
replacing the original four Hot Spots TSDs adopted between 1999 and 2003) underwent
public comment and peer review and were adopted for use in the Air Toxics Hot Spots
program by the Director of OEHHA. The Technical Support Document for the
Derivation of Noncancer Reference Exposure Levels (June, 2008) addressed the
methodology for deriving acute, chronic and eight hour Reference Exposure Levels.
The Technical Support Document for Cancer Potency Factors (May 2009) addresses
the methodology for deriving cancer potency factors and adjusting cancer potency to
account for the increased sensitivity of early-in-life exposure to carcinogens. The
Technical Support Document for Exposure Assessment and Stochastic Analysis (June
2012) presents the exposure model for the Hot Spots program and reviews the
available literature on exposure and relevant fate and transport variates. All three TSDs
are available on OEHHA’s web site at:
http://www.oehha.ca.gov/air/hot_spots/index.html. Excerpts of these three TSDs are
presented in this document. There is relatively little new information in the Guidance
Manual since the adoption of the TSDs.

The draft Guidance Manual was released for public review. Public comments were
received and changes were made in response to some comments. Responses were
developed to all public comments. Both the Guidance Manual and OEHHA's response
to comments were then reviewed by the State's Scientific Review Panel on Toxic Air
Contaminants (SRP), who previously reviewed the three TSDs upon which this
guidance is based. Following review by the SRP, OEHHA finalized this Guidance
Manual. This Guidance Manual supersedes the risk assessment methods presented in
the Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk
Assessments (OEHHA, 2003), which in turn replaced earlier guidance provided by the
California Air Pollution Control Officer's Association (CAPCOA, 1993). This manual
updates health effects values, exposure pathway variates (e.g., breathing rates), and
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continues to use a tiered approach for performing HRAs based on current science and
policy assessment. The Technical Support Document for Cancer Potency Factors
(OEHHA, 2009) recommends a tenfold early-in-life potency factor adjustment for the
third trimester and ages zero to less than two, and a threefold adjustment factor for
ages two to less than sixteen. In addition, we recommend evaluating residency periods
of nine, thirty and seventy years. This means that exposure variates are needed for the
third trimester, ages zero to less than two, ages two to less than nine, ages two to less
than 16, ages 16 to less than 30, and ages 16 to 70.

The tiered approach presented in this draft manual provides a risk assessor with
flexibility and allows consideration of site-specific differences. Furthermore, risk
assessors can tailor the level of effort and refinement of an HRA by using the point-
estimate exposure variates or the stochastic treatment of distributions of exposure
variates. The four-tiered approach to risk assessment primarily applies to residential
cancer risk assessment. Compared to the OEHHA 2003 document, the exposure
pathways in the Guidance Manual remain the same. The exposure and risk algorithms
are similar, but they have been revised to accept new data or variables that are used in
the tiered risk assessment approach.

The draft manual also contains example calculations and an outline for a modeling
protocol and an HRA report. A software program, the Hot Spots Analysis and Reporting
Program (HARP), has been developed by the Air Resources Board in consultation with
OEHHA and Air Pollution Control/Air Quality Management District representatives. The
HARP software, which is being updated with the new exposure variates and health
values, is the recommended model for calculating and presenting HRA results for the Hot
Spots Program. Information on obtaining the HARP software can be found on the ARB’s
web site at www.arb.ca.gov under the Hot Spots Program.

The intent of the Guidance Manual and the HARP software is to incorporate children’s
health concerns, update risk assessment practices, and to provide consistent risk
assessment procedures. The use of consistent risk assessment methods and report
presentation has many benefits, such as expediting the preparation and review of HRAs,
minimizing revision and resubmission of HRAs, allowing a format for facility comparisons,
and cost-effective implementation of HRAs and the Hot Spots Program. Risk
assessments prepared with this Guidance Manual may be used for permitting new or
modified stationary sources, or public notification, and risk reduction requirements of the
Hot Spots Program. The use of uniform procedures allows comparison of risks from
different facilities and enables identification of facilities that are problematic from a public
health perspective. OEHHA reviews the HRAs to insure they are adequate for decision
making, but does not play a role in permitting decisions that may result from the HRAs.
OEHHA will provide advice to the Districts when requested on any of the risk assessment
methods or health values they have used.
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1 - Introduction
1.1 Development of Guidelines

The Air Toxics Hot Spots Information and Assessment Act is designed to provide
information to state and local agencies and to the general public on the extent of
airborne emissions from stationary sources and the potential public health impacts of
those emissions. The Hot Spots Act requires that the Office of Environmental Health
Hazard Assessment (OEHHA) develop risk assessment guidelines for the Hot Spots
program (Health and Safety Code (HSC) Section 44360(b)(2)) (see Appendix B for the
text of the HSC). In addition, the Hot Spots Act specifically requires OEHHA to develop
a “likelihood of risks” approach to health risk assessment. In response, OEHHA
developed a tiered approach to risk assessment where a point estimate approach is first
employed. If a more detailed analysis is needed, OEHHA has developed a stochastic,
or probabilistic, approach using exposure factor distributions that can be applied in a
stochastic estimate of the exposure. A detailed presentation of the tiered approach, risk
assessment algorithms, selected exposure variates (e.g., breathing rate), and
distributions with a literature review is presented in the Air Toxics Hot Spots Program
Risk Assessment Guidelines; Technical Support Document for Exposure Assessment
and Stochastic Analysis (OEHHA, 2012). A summary of this information can be found
in Chapter 5 of this document.

The Technical Support Document for the Derivation of Noncancer Reference Exposure
Levels (OEHHA, 2008) addresses dose response relationships for noncancer health
effects and the methodology for deriving acute, chronic and 8-hour Reference Exposure
Levels (RELs). Currently there are 53 acute RELSs, 82 chronic RELs, and 10 eight-hour
RELs. Review and revision of RELSs to take into account new information and sensitive
subpopulations including infants and children is an ongoing process. All draft RELs for
individual chemicals revised under the current noncancer methodology will undergo
public comment and peer review, as mandated by the Hot Spots Act. The Technical
Support Document for Cancer Potency Factors (OEHHA, 2009) addresses the
methodology for deriving cancer potency factors and adjusting cancer potency to
account for the increased sensitivity to early-in-life exposure to carcinogens. This
document contains inhalation cancer potency factors and oral cancer potency factors for
142 toxicants and toxicant compound classes developed by OEHHA or developed by
other authoritative bodies and endorsed by OEHHA. The OEHHA website
(www.oehha.ca.gov) should be consulted for the most current adopted chronic, acute
and 8-hour RELs and cancer potency factors. In addition, for a small subset of these
substances that are subject to airborne deposition and hence human oral and dermal
exposure, oral chronic RELs and oral cancer potency factors have been developed by
OEHHA. A summary of cancer and noncancer health effects values can be found in
Appendix L and Chapters 6 and 7 of the Guidance Manual. All three Technical Support
Documents have undergone public and peer review and have been approved by the
state’s Scientific Review Panel on Toxic Air Contaminants and adopted by OEHHA.
The Guidance Manual is undergoing the same public and peer review process.

1-1
DO NOT CITE OR QUOTE


http:www.oehha.ca.gov

Air Toxics Hot Spots Program Guidance Manual February 2015

The Guidance Manual contains a description of the algorithms, recommended exposure
variates, and cancer and noncancer health values, and modeling protocols needed to
perform a Hot Spots risk assessment under the Hot Spots Act (see Appendix B). The
information for the Guidance Manual is taken from the three TSDs. The Guidance
Manual supersedes the risk assessment methods presented in the Air Toxics Hot Spots
Program Guidance Manual for Preparation of Health Risk Assessments (OEHHA,
2003).

The Guidance Manual is intended to address health risks from airborne contaminants
released by stationary sources. Some of the methodology used is common to other
regulatory risk assessment applications, particularly for California programs. However, if
the reader needs to prepare a Health Risk Assessment (HRA) under another program,
the HRA may need additional analyses. Therefore, appropriate California and federal
agencies should be contacted. For example, if a facility must comply with HRA
requirements under the Resource Conservation and Recovery Act (RCRA) or the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), the
California Department of Toxic Substances Control (DTSC) must be contacted to
determine if an HRA written to comply with AB 2588 will also satisfy RCRA/CERCLA
requirements.

1.2 Use of the Guidance Manual

The intent in developing this Guidance Manual is to provide HRA procedures for use in
the Air Toxics Hot Spots Program or for the permitting of existing, new, or modified
stationary sources. The Air Resources Board (ARB) website (www.arb.ca.gov) provides
more information on the Hot Spots Program and risk management guidelines, including
recommendations for permitting existing, new, or modified stationary sources. The use of
consistent risk assessment procedures and report presentation allows comparison of one
facility to another, expedites the review of HRAs by reviewing agencies, and minimizes
revision and resubmission of HRAs.

OEHHA recognizes that no one risk assessment procedure or set of exposure variates
could perfectly address the many types of stationary facilities in diverse locations in
California. Therefore a tiered risk assessment approach was developed to provide
flexibility and allow consideration of site-specific differences. The tiered approach to risk
assessment is discussed in detail in Chapter 8 of this Guidance.

These guidelines should be used in conjunction with the emission data collected and
reported pursuant to requirements of the ARB’s Emission Inventory Criteria and
Guidelines Regulations (Title 17, California Code of Regulations,

Sections 93300-93300.5), and the Emission Inventory Criteria and Guidelines Report for
the Air Toxics “Hot Spots” Program (EICG Report), which is incorporated by reference
therein (see ARB’s web site: http://www.arb.ca.gov/ab2588/2588quid.htm for the most
current version, which was approved on August 27, 2007). This regulation outlines
requirements for the collection of emission data, based on an inventory plan, which must
be approved by the Air Pollution Control or Air Quality Management District (District). The
emissions reported under this program are routine or predictable and include continuous
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and intermittent releases and predictable process upsets or leaks. Emissions for
unpredictable releases (e.g., accidental catastrophic releases) are not reported under this
program.

For landfill sites, these guidelines should be applied to the results of the landfill testing
required under Health and Safety Code Section 41805.5 as well as to any emissions
reported under the emission inventory requirements of the Air Toxics Hot Spots Act
(e.g., from flares or other on-site equipment). Districts should be consulted to determine
the specific landfill testing data to be used.

1.3 Who is Required to Conduct a Risk Assessment

The Hot Spots Act requires that each local Air Pollution Control District or Air Quality
Management District (hereinafter referred to as District) determine which facilities will
prepare an HRA. As defined under the Hot Spots Act, an HRA includes a comprehensive
analysis of the dispersion of hazardous substances in the environment, their potential for
human exposure, and a quantitative assessment of both individual and population-wide
health risks associated with those levels of exposure.

Districts are to determine which facilities will prepare an HRA based on a prioritization
process outlined in the law. The process by which Districts identify priority facilities for
risk assessment involves consideration of potency, toxicity, quantity of emissions, and
proximity to sensitive receptors such as hospitals, daycare centers, schools, work-sites,
and residences. The District may also consider other factors that may contribute to an
increased potential for significant risk to human receptors. As part of this process
Districts categorize facilities as high, intermediate, or low priority. The District
prioritization process is described in the CAPCOA Air Toxics Hot Spots Program Facility
Prioritization Guidelines, July 1990 (CAPCOA, 1990), although some Districts may have
adopted their own method for prioritizing facilities for the purposes of AB2588, permitting,
etc. Consult the District for updates to the Prioritization Guidelines. See the Hot Spots
Program on ARB’s web site at www.arb.ca.gov for more information on facility
prioritization procedures.

Facilities designated by a District as “high priority” are required to submit an HRA to the
District within 150 days of designation. Districts may grant a 30-day extension. However,
a District may require any facility to prepare and submit an HRA according to the District
priorities established for purposes of the Hot Spots Act.
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1.4 The Hot Spots Analysis and Reporting Program (HARP) Software

The ARB and the Districts have identified a critical need for software to assist with the
programmatic aspects of the Hot Spots Program. HARP is computer software used by
the ARB, OEHHA, Districts, and facility operators to promote statewide consistency,
efficiency, and cost-effective implementation of HRAs and the Hot Spots Program. The
HARP software package includes: 1) an Emissions Inventory Database Module, 2) an Air
Dispersion Modeling Module, and 3) a Risk Analysis Module. The user-friendly
Windows-based package provides for:

1. Electronic implementation of the risk assessment methods presented in the
OEHHA guidelines (Guidance Manual);

Electronic data transfer from facilities and Districts;

The production of reports;

Facility prioritization;

a bk~ DN

Air dispersion modeling (AERMOD) of multiple emission releases or facilities
for cumulative impact evaluations;

6. A summary report of acute, 8-hour, and chronic health hazard quotients or
indices, and cancer risk at the point of maximum impact (PMI), maximally
exposed individual resident (MEIR), maximally exposed individual worker
(MEIW) and other receptors to be evaluated as needed,;

7. Mapping displays of facility property boundaries, risk isopleths, and elevation
contours;

The ability to display combined risk contours from multiple emission sources;

Output of data for use in other “off-the-shelf” Geographic Information Systems
(GIS) programs for additional types of analysis; and

10. Census data for determining population-related health impacts showing the
number of people exposed at various cancer risk levels and cancer burden.

1.5 Risk Assessment Review Process

The Hot Spots Act risk assessments are reviewed by the local District and by OEHHA.
The Districts focus their review on the emissions data and the air dispersion modeling.
OEHHA provides comments on the HRA’s general concordance with the Guidelines
Manual and the completeness of the reported health risks. The District, taking into
account the comments of OEHHA, approves the HRA or returns it to the facility for
revision and resubmission. If the HRA is not revised and resubmitted by the facility
within 60 days, the District may modify the HRA and approve it as modified. Based on
the approved HRA, the District determines if there is a significant health risk associated
with emissions from the facility. If the District determines that facility emissions pose a
significant health risk, the facility operator provides notice to all exposed individuals
regarding the results of the HRA and may be required to take steps to reduce emissions
by implementing a risk reduction audit and plan. Notification is to be made according to
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procedures specified by the District. Each District determines its own levels of
significance for cancer and noncancer health effects for notification and risk reduction.
See the Hot Spots Program on ARB’s web site at www.arb.ca.gov for more information
on significance levels selected by each District.

1.6 Uncertainty in Risk Assessment

OEHHA has striven to use the best science available in developing these risk
assessment guidelines. However, there is a great deal of uncertainty associated with
the process of risk assessment. The uncertainty arises from lack of data in many areas
necessitating the use of assumptions. The assumptions used in these guidelines are
designed to err on the side of health protection in order to avoid underestimation of risk
to the public. Sources of uncertainty, which may overestimate or underestimate risk,
include: 1) extrapolation of toxicity data in animals to humans, 2) uncertainty in the
estimation of emissions, 3) uncertainty in the air dispersion models, and 4) uncertainty
in the exposure estimates. In addition to uncertainty, there is a natural range or
variability in measured parameters defining the exposure scenario. Scientific studies
with representative sampling and large enough sample sizes can characterize this
variability. In the specific context of a Hot Spots risk assessment, the source of
variability with the greatest quantitative impact is variation among the human population
in such properties as height, weight, food consumption, breathing rates, and
susceptibility to chemical toxicants. OEHHA captures at least some of the variability in
exposure by developing data driven distributions of intake rates, where feasible, in the
TSD for Exposure Assessment (OEHHA, 2012).

Interactive effects of exposure to more than one carcinogen or toxicant are addressed in
the risk assessment with default assumptions of additivity. Cancer risks from all
carcinogens addressed in the HRA are added. Similarly, non-cancer hazard quotients
for substances impacting the same target organ/system are added to determine the
hazard index (HI). Although such effects of multiple chemicals are assumed to be
additive by default, several examples of synergism (interactive effects greater than
additive) are known. For substances that act synergistically, the HRA could
underestimate the risks. Some substances may have antagonistic effects (lessen the
toxic effects produced by another substance). For substances that act antagonistically,
the HRA could overestimate the risks.

Other sources of uncertainty, which may underestimate or overestimate risk, can be
found in exposure estimates where little or no data are available (e.g., soil half-life and
dermal penetration of some substances from a soil matrix).

The differences among species and within human populations usually cannot be easily
guantified and incorporated into risk assessments. Factors including metabolism, target
site sensitivity, diet, immunological responses, and genetics may influence the response
to toxicants. The human population is much more diverse both genetically and
culturally (e.g., lifestyle, diet) than inbred experimental animals. The intraspecies
variability among humans is expected to be much greater than in laboratory animals.
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In most cases, cancer potency values have been estimated only for the single most
affected tumor site. This represents a source of uncertainty in the cancer risk
assessment. Adjustment for tumors at multiple sites induced by some carcinogens
may result in a higher potency. Some recent assessments of carcinogens include such
adjustments. Other uncertainties arise 1) in the assumptions underlying the
dose-response model used, and 2) in extrapolating from large experimental doses,
where other toxic effects may compromise the assessment of carcinogenic potential, to
usually much smaller environmental doses.

When occupational epidemiological data are used to generate a carcinogenic potency
or a health protective level for a non-carcinogen, less uncertainty is involved in the
extrapolation from workplace exposures to environmental exposures. When using
human data, no interspecies extrapolation is necessary eliminating a significant source
of uncertainty. However, children are a subpopulation with hematological, nervous,
endocrine, and immune systems that are still developing and may be more sensitive to
the effects of toxicants. The worker population and risk estimates based on
occupational epidemiological data are more uncertain for children than adults. Current
risk assessment guidelines include procedures designed to address the possibly greater
sensitivity of infants and children, but there are only a few compounds for which these
effects have actually been measured experimentally. In most cases, the adjustment
relies on default assumptions which may either underestimate or overestimate the true
risks faced by infants and children exposed to toxic substances or carcinogens.

Risk estimates generated by an HRA should not be interpreted as the expected rates of
disease in the exposed population but rather as estimates of potential for disease,
based on current knowledge and a number of assumptions.

In the Hot Spots program, cancer risk is often expressed as the maximum number of
new cases of cancer projected to occur in a population of one million people due to
exposure to the cancer-causing substance over a 30-year residential period. However,
there is uncertainty associated with the cancer risk estimate. An individual’s risk of
contracting cancer from exposure to facility emissions may be less or more than the risk
calculated in the risk assessment. An individual’s risk not only depends on the
individual's exposure to a specific chemical but also on his or her genetic background,
health, diet, lifestyle choices and other environmental and workplace exposures.
OEHHA uses health-protective exposure assumptions to avoid underestimating risk. For
example, the risk estimate for airborne exposure to chemical emissions uses the health-
protective assumption that the individual has a high breathing rate and exposure began
early in life when cancer risk is highest.

A Reference Exposure Level (REL) is the concentration level at or below which no
adverse non-cancer health effects are anticipated for the specified exposure duration.
RELSs are based on the most sensitive, relevant, adverse health effect reported in the
medical and toxicological literature. RELs are designed to protect the most sensitive
individuals in the population by the inclusion of factors that account for uncertainties as
well as individual differences in human susceptibility to chemical exposures. The
factors used in the calculation of RELs are meant to err on the side of public health
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protection in order to avoid underestimation of non-cancer hazards. Exceeding the REL
does not automatically indicate an adverse health impact. However, increasing
concentrations above the REL value increases the likelihood that the health effect will
occur.

Risk assessments under the Hot Spots program are often used to compare one source
with another and to prioritize concerns. Consistent approaches to risk assessment are
necessary to fulfill this function.

1.7 Tiered Approach to Risk Assessment

OEHHA developed a tiered approach to accommodate consideration of site-specific
data that may be more appropriate for a given facility than the default variate. The first
tier is the simplest point estimate approach to estimating exposure to facility emissions.
Tier 1 is the first step in conducting a comprehensive risk assessment using algorithms
and point estimates of input values described in the Technical Support Document for
Exposure Assessment and Stochastic Analysis. (OEHHA, 2012) Each facility conducts
a Tier 1 risk assessment to promote consistency across the state in facility risk
assessments and facilitate comparisons across facilities. To be health-protective, high-
end estimates for the key intake exposure variates are used for the dominant exposure
pathways.

Tier 2 allows use of site-specific point estimates of exposure variates as long as these
estimates can be justified. For example, if there are data indicating that consumption of
fish from an impacted body of water is lower than the OEHHA-recommended fish
consumption rate, then the facility can use that data to generate a point estimate for
sport-fish consumption from that body of water. The risk assessor must supply the data
and methods used for the site-specific estimates, and the site-specific estimates must
be reproducible and approved by both the District and OEHHA.

Tier 3 risk assessment involves stochastic analysis of exposure using data-based
distributions for the key exposure variates compiled in the OEHHA (2012) Technical
Support Document. Since a stochastic approach to risk assessment provides more
information about the range of risk estimates based on the range of exposures, Tier 3
can serve as a useful supplement to the Tier 1 and 2 approaches. Variance
propagation methods (e.g., Monte Carlo analysis) are used to derive a range of cancer
risk estimates reflecting the known variability in the inputs. Finally, a Tier 4 approach
would use distributions of exposure variates that may be more appropriate for a site,
such as the distribution of fish consumption rates for a specific body of water impacted
by a facility. Asin a Tier 2 approach, the risk assessment must supply the data and
methods used for the site-specific distributions for exposure variates, and the site-
specific estimates must be justified to and reproducible by the Districts and OEHHA.
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2 - Overview of Health Risk Assessment
2.1 The Model for Risk Assessment

The standard approach currently used for health risk assessment (HRA) was originally
proposed by the National Academy of Sciences in the 1983 book: Risk Assessment in
the Federal Government: Managing the Process (NAS, 1983) and was updated in the
Academy’s 1994 book: Science and Judgment in Risk Assessment (NAS, 1994). In
2009 the National Academy published Science and Decisions: Advancing Risk
Assessment (NAS, 2009), in which a number of recommendations are made on
improving the risk assessment process and expanding it to include community concerns
and cumulative risks. The four steps involved in the risk assessment process are

1) hazard identification, 2) exposure assessment, 3) dose-response assessment, and
4) risk characterization. These four steps are briefly discussed below.

2.2 Hazard Identification

For air toxics sources, hazard identification involves the pollutant(s) of concern emitted
by a facility, and the types of adverse health effects associated with exposure to the
chemical(s), including whether a pollutant is a potential human carcinogen or is
associated with other types of adverse health effects. For the Air Toxics Hot Spots
Program (Hot Spots), the emitted substances that are addressed in a risk assessment
are found in the list of substances designated in the ARB’s Emission Inventory Criteria
and Guidelines Regulations (Title 17, California Code of Regulations, Sections 93300-
93300.5), and the Emission Inventory Criteria and Guidelines Report (EICG Report),
which is incorporated by reference therein (ARB, 2007). This list of substances is
contained in Appendix A of this document and the EICG Report. The list of substances
also identifies those substances that are considered human carcinogens or potential
human carcinogens.

2.3 EXposure Assessment

The purpose of the exposure assessment is to estimate the extent of public exposure to
emitted substances. For the Hot spots program, in practice this means estimating
exposures for those emitted substances for which potential cancer risk or noncancer
health hazards for acute, repeated 8-hour, and chronic exposures will be evaluated.
This involves emission quantification, modeling of environmental transport, evaluation of
environmental fate, identification of exposure routes, identification of exposed
populations, and estimation of short-term (e.g., 1-hour maximum), 8-hour average, and
long-term (annual) exposure levels. These activities are described in Chapters 4 and 5.
Chapter 5 also discusses the tiered approach to risk assessment.

The ARB’s Emission Inventory Criteria and Guidelines (EICG) Report provides
assistance in determining those substances that must be evaluated in an HRA and the
reporting requirements of facilities, while the Hot Spots Analysis and Reporting Program
(HARP) software can be used to model ground level concentrations at specific off-site
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locations resulting from facility emissions. The United States Environmental Protection
Agency (U.S. EPA) has adopted the AERMOD air dispersion model into its list of
regulatory approved models, in place of the previously used ISCST3 model. AERMOD
is a steady-state plume model that incorporates air dispersion based on planetary
boundary layer turbulence structure and scaling concepts, including treatment of both
surface and elevated sources, and both simple and complex terrain (U.S. EPA, 2009).
The Air Resources Board recommends AERMOD for Hot Spots risk assessments. The
AERMOD air modeling software will be incorporated into the HARP software, which
allows the user to input all dispersion parameters directly into the program to generate
air dispersion data. Alternatively, the air dispersion data may be generated separately
from HARP using other air dispersion models, and then imported into HARP to generate
risk estimates. Data imported into HARP must already be in the format required by
HARP. HARP has the flexibility to generate a summary of the risk data necessary for
an HRA by either of the above approaches.

Most of the toxicants assessed under the Hot Spots program are volatile organic
compounds that remain as gases when emitted into the air. These chemicals are not
subject to appreciable deposition to soil, surface waters, or plants. Therefore, human
exposure via ingestion or dermal exposure, at least at concentrations typically
encountered in the ambient air, is not considered for volatile organic compounds in the
Hot Spots risk assessments. While some models indicate potential for dermal exposure
to certain volatile organic compounds, at this time, the Hot spots program does not
consider this pathway. Significant exposure to volatile organic toxicants emitted into the
air occurs through the inhalation pathway, and this pathway is the primary consideration
in the Hot Spots risk assessments. A small subset of Hot Spots substances consists of
semi-volatile organic and metal toxicants emitted partially or totally as particles subject
to deposition. Ingestion and dermal pathways as well as the inhalation pathway must
be evaluated for these chemicals. A few of these semi-volatile organic and metal
toxicants must also include the breast milk ingestion pathway. Additional ingestion
pathways may also need to be evaluated depending on the pathways of exposure for
the specific receptor of interest. Table 5.1 in Chapter 5, Table 6.4 in Chapter 6, and
Table 7.1 in Chapter 7 list the substances that must be evaluated for multipathway
impacts. HARP is designed to assess potential health impacts posed by substances
that must be analyzed by a multipathway approach.

2.4 Dose-Response Assessment

Dose-response assessment is the process of characterizing the relationship between
exposure to an agent and incidence of an adverse health effect in exposed populations.
In quantitative carcinogenic risk assessment, the dose-response relationship is
expressed in terms of a potency slope that is used to calculate the probability or risk of
cancer associated with an estimated exposure. Cancer potency factors are expressed
as the 95" percent upper confidence limit of the slope of the dose response curve
estimated assuming continuous lifetime exposure to a substance. Typically, potency
factors are expressed as units of inverse dose (e.g., (mg/kg BW/day)™) or inverse
concentration (e.g., (ug/m®)™). Itis assumed in cancer risk assessments that risk is
directly proportional to dose and that there is no threshold for carcinogenesis.
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The Office of Environmental Health Hazard Assessment (OEHHA) has compiled cancer
potency factors, which should be used in risk assessments for the Hot Spots program,
in Table 7.1. Cancer potency factors listed in Table 7.1 were derived either by the U.S.
EPA or by OEHHA, underwent public and peer-review, and were adopted for use in the
program. Chapter 8 describes procedures for use of potency values in estimating
excess cancer risk. For a detailed description of cancer potency factors, refer to the
Technical Support Document for Cancer Potency Factors (OEHHA, 2009).

For noncarcinogenic effects, dose-response data developed from animal or human
studies are used to develop acute, 8-hour, and chronic noncancer Reference Exposure
Levels (RELs). The acute, 8-hour and chronic RELs are defined as the concentration at
which no adverse noncancer health effects are anticipated even in sensitive members
of the general population, with infrequent one hour exposures, repeated 8-hour
exposures over a significant fraction of a lifetime, or continuous exposure over a
significant fraction of a lifetime, respectively. The most sensitive health effect is chosen
to develop the REL if the chemical affects multiple organ systems. Unlike cancer health
effects, noncancer health effects are generally assumed to have thresholds for adverse
effects. In other words, injury from a pollutant will not occur until exposure to that
pollutant has reached or exceeded a certain concentration (i.e., threshold) and/or dose.
The acute, 8-hour, and chronic RELs are air concentrations intended to be below the
threshold for health effects for the general population.

The actual threshold for health effects in the general population is generally not known
with any precision. Uncertainty factors are applied to the Lowest Observed Adverse
Effects Level (LOAEL) or No Observed Adverse Effects Level (NOAEL) or Benchmark
Concentration values from animal or human studies to help ensure that the chronic,
8-hour and acute REL values are below the threshold for human health for nearly all
individuals. This guidance manual provides the acute, 8-hour, and chronic Reference
Exposure Levels in Tables 6.1 through 6.3. Some substances that pose a chronic or
repeated 8-hour inhalation hazard may also present a chronic hazard via non-inhalation
routes of exposure (e.g., ingestion of contaminated water, foods, or soils, and dermal
absorption). The oral RELs for these substances are presented in Table 6.4. The
methodology and derivations for acute, 8-hour, and chronic, RELs are described in the
Technical Support Document for the Derivation of Noncancer Reference Exposure
Levels (OEHHA, 2008).

2.5 Risk Characterization

This is the final step of risk assessment. In this step, modeled concentrations and
exposure information, which are determined through exposure assessment, are
combined with potency factors and RELs that are developed through dose-response
assessment. The use of cancer potency factors to assess total cancer risk and the use
of the hazard index approach for evaluating the potential for noncarcinogenic health
effects are described in Chapter 8. Example calculations for determining (inhalation)
cancer risk and noncancer acute, 8-hour, and chronic hazard quotients and hazard
indices are presented in Appendix I. Chapter 9 provides an outline that specifies the
content and recommended format of HRA results.
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Under the Hot Spots Act, health risk assessments are to quantify both individual and
population-wide health impacts (Health and Safety Code, Section 44306) (Appendix B).
The health risk assessments are facility specific and the calculated risk should be
combined for all pollutants emitted by a single facility. For example, cancer risk from
multiple carcinogens is considered additive. For exposures to multiple non-carcinogen
pollutants, a hazard index approach is applied for air contaminants affecting the same
organ system. All substances emitted by the facility that are on the Hot Spots Act list of
substances must be identified in the HRA, including those on the list that do not have a
potency value or REL.

For assessing risk, OEHHA has developed two methods for determining dose via
inhalation, dermal absorption, and ingestion pathways. These two methods, the point
estimate approach and the stochastic exposure assessment approach, are described
below and in Chapters 5 and 8. Detailed presentations of these methods can be found
in: Technical Support Document for Exposure Assessment and Stochastic Analysis
(OEHHA, 2012).

2.5.1 Point Estimate Approach

OEHHA provides information in this document on average and high-end values for key
exposure pathways (e.g., breathing rate for the inhalation exposure pathway). The
average and high-end of point estimates in this document are defined in terms of the
probability distribution of values for that variate. The mean represents the average
values for point estimates and the 95" percentiles represent the high-end point
estimates from the distributions identified in OEHHA (2012). Thus, within the limitations
of the data, average and high-end point estimates are supported by the distribution.

Tier 1 of the tiered approach to risk assessment, which is briefly discussed in Section
2.5.3 and presented in more detail in Chapter 8, utilizes a combination of the average
and high-end point estimates to more realistically estimate exposure in multipathway
risk assessments. This method uses high-end exposure estimates for the pathways
that are the main drivers of exposure and the average point estimate for the other
non-driving exposure pathways. This approach will lessen the issue of compounding
high-end exposure estimates, while retaining a health-protective approach for the more
important exposure pathways. It is unlikely that an individual receptor would be on the
high-end of exposure for all exposure pathways. See Chapter 8 for detailed discussions
of how this multipathway methodology is applied to cancer and noncancer calculations.
The HARP software can perform this analysis (referred to as the derived approach in
the HARP software).

In addition to using an estimate of average and high-end consumption rates, cancer risk
evaluations at individual receptors are presented for 9, 30, and 70-year exposure
durations. The 9 and 30-year durations correspond to the average and high-end of
residency time recommended by U.S. EPA (1997). The California data presented in
Appendix L of the Exposure TSD (OEHHA, 2012) are generally supportive of the
nationwide data. The 9 and 70-year exposure durations present potential impacts over
the range of residency periods, while the 30-year exposure duration is recommended
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for use as the basis for estimating cancer risk at the MEIR in all HRAs. Population-wide
impacts should use the 70-year exposure duration.

The parameters used for all exposure durations assume exposure begins in the last
trimester of pregnhancy and progresses through the exposure duration of interest

(e.g., 9, 30, or 70 years). These assumptions are thus protective of children. Children
have higher intake rates on a per kilogram body weight basis (e.g., they breathe, drink
and eat more per kg body weight than adults) and thus receive a higher dose from
contaminated media. See Chapter 5 for the point estimates that can be used to
estimate impacts for children. Chapters 5 and 8 discuss how to calculate cancer risk
based on various exposure durations and point estimates. Appendix | contains an
example calculation and Chapter 9 clarifies how to present the findings in an HRA.

2.5.2 Stochastic Exposure Assessment

OEHHA was directed under the Air Toxics “Hot Spots” program (SB 1731, Calderon,
stat. 1992; Health and Safety Code Section 44360(b)(2)) to develop a “likelihood of risk”
approach to risk assessment. To satisfy this requirement, OEHHA developed a
stochastic approach to risk assessment that utilizes distributions for exposure variates
such as breathing rate and water consumption rate rather than a single point estimate.
The variability in exposure can be propagated through the risk assessment model using
the distributions as input and a Monte Carlo or similar method. The result of such an
analysis is a range of risks that at least partially characterizes variability in exposure.

Distributions of key exposure variates that are presented in the Technical Support
Document for Exposure Assessment and Stochastic Analysis (OEHHA, 2012) were
taken from the literature, if adequate, or developed from raw data of original studies.
Intake variates such as vegetable consumption are relatively data rich; for these
variates reasonable probability distributions can be constructed. However, the data
necessary to characterize the variability in risk assessment variates are not always
available. For example, for the fate and transport variates (e.g., fish bioaccumulation
factors), there are only a few measurements for a given chemical available which
precludes the adequate characterization of a probability distribution. We only
developed distributions for those key exposure variates that were adequately
characterized by data. Development of distributions is described in detail in the
Technical Support Document for Exposure Assessment and Stochastic Analysis
(OEHHA, 2012).
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2.5.3 Tiered Approach to Risk Assessment

OEHHA recommends using a tiered approach to risk assessment. Tier 1 is a standard
point estimate approach using the recommended point estimates presented in this
document. If site-specific information is available to modify some point estimates
developed in the Technical Support Document for Exposure Assessment and
Stochastic Analysis (OEHHA, 2012) and is more appropriate to use than the
recommended point estimates in this document, then Tier 2 allows use of that
site-specific information. Site-specific information should be presented to the District
before being used. The District may contact OEHHA for additional advice. Note that all
non-default variates need to be adequately justified to OEHHA and the Districts to be
used. In Tier 3, a stochastic approach to exposure assessment is used with the data
distributions developed in the TSD (OEHHA, 2012) and presented in this document.
Tier 4 is also a stochastic approach but allows for utilization of site-specific distributions,
if they are justifiable (to OEHHA and the Districts) and more appropriate for the site
under evaluation than those recommended in this document. Persons preparing an
HRA that has a Tier 2 through Tier 4 evaluation must also include the results of a Tier 1
evaluation. Tier 1 evaluations are required for all HRAs prepared for the Hot Spots
Program to promote consistency across the state for all facility risk assessments and
allow comparisons across facilities. Chapter 8 provides a summary of the tiered
approach and the TSD (OEHHA, 2012) discusses it in detail. Chapter 9 provides an
outline that specifies the content and recommended format of HRA results.
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3 - Hazard Identification - Air Toxics Hot Spots Emissions
3.1 The Air Toxics Hot Spots List of Substances and Emissions Inventory

For air toxics sources, hazard identification involves identifying pollutants of concern
and whether these pollutants are potential human carcinogens or associated with other
types of adverse health effects. For the Air Toxics Hot Spots (Hot Spots) Program, the
emitted substances that are addressed in a health risk assessment (HRA) are found in
the list of hazardous substances designated in the Air Resources Board’s (ARB’s)
Emission Inventory Criteria and Guidelines Regulations (Title 17, California Code of
Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and
Guidelines Report (EICG Report), which is incorporated by reference therein (ARB,
2007). This list of substances is contained in both Appendix A of this document and the
EICG Report. The list of substances also identifies those substances that are
considered human carcinogens or potential human carcinogens.

The substances included on the Hot Spots Program list of substances are defined in the
statute as those substances found on lists developed by the following sources:

« International Agency for Research on Cancer (IARC);
« U.S. Environmental Protection Agency (U.S. EPA);

« U.S. National Toxicology Program (NTP);

e ARB Toxic Air Contaminant ldentification Program List;

« Hazard Evaluation System and Information Service (HESIS) (State of
California);

o Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986) list
of carcinogens and reproductive toxicants (State of California);

« Any additional substance recognized by the State Board as presenting a
chronic or acute threat to public health when present in the ambient air.

All substances emitted by the facility that are on the Hot Spots Act list of substances
must be identified in the HRA.

The ARB EICG Report (ARB, 2007) specifies that each facility subject to the Hot Spots
Act must submit an Emission Inventory Report to the local air pollution control or air
quality management district. This Emission Inventory Report must identify and account
for all listed substances used, manufactured, formulated, or released by the facility. All
routine, predictable releases must be reported. These inventory reports include the
emission data necessary to estimate off-site levels of facility-released Hot Spots
substances. These inventory reports will be discussed in further detail in Chapter 4.
See Chapter 9 for an outline that specifies the content and recommended format for
presenting the air dispersion modeling and HRA results. As presented in Appendix A,
the EICG Report divides the list into three groups for reporting purposes. Potency or
severity of toxic effects and potential for facility emission were considered in placing
compounds into the three groups.
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For the first group (listed in these guidelines in Appendix A-l), all emissions of these
substances must be quantified in the HRA. For substances in the second group (listed
in these guidelines in Appendix A-Il), emissions are not quantified; however, facilities
must report whether the substance is used, produced, or otherwise present on-site
(i.e., these substances are simply listed in a table in the HRA). Lastly, substances in
the third group (Appendix A-Ill) also only need to be reported in a table in the HRA if
they are manufactured by the reporting facility.

Facilities that must comply with the Resource Conservation and Recovery Act and
Comprehensive Environmental Response, Compensation and Liability Act
(RCRA/CERCLA) requirements for risk assessment need to consult the California
Department of Toxic Substances Control (DTSC) Remedial Project Manager to
determine which substances must be evaluated in their risk assessment. Some
RCRA/CERCLA facilities may emit substances which are not currently listed under the
Hot Spots Program but which may require evaluation in a RCRA/CERCLA risk
assessment.

3.2 References

ARB, 2007. Emission Inventory Criteria and Guidelines Regulations (Title 17, California
Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and
Guidelines Report (EICG Report).
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4 - Air Dispersion Modeling

The information contained in this section is primarily an abbreviated version of the
material found in Chapter 2 of the Air Toxics Hot Spots Risk Assessment Guidelines;
Exposure Assessment and Stochastic Analysis Technical Support Document (OEHHA,
2012). Several references have been included in this section to indicate those areas
that are covered in more detail in Chapter 2 of the Technical Support Document.
However, some air dispersion concepts and procedures have been added to assist the
reader in the health risk assessment (HRA) process. In particular, a brief summary of
the Hot Spots Analysis and Reporting Program (HARP) software applicability to air
dispersion analysis has been included. The HARP software has been developed by the
Air Resources Board (ARB), in consultation with OEHHA and Air Pollution Control or Air
Quality Management District (District) representatives. The HARP software is the
recommended model for calculating and presenting HRA results for the Air Toxics Hot
Spots Program (Hot Spots). Information on obtaining the HARP software can be found
under the Hot Spots Program on the ARB’s web site at www.arb.ca.gov. See Chapter 9
for an outline that specifies the content and recommended format for presenting the air
dispersion modeling and HRA results.

The U.S. EPA has adopted the AERMOD air dispersion model into their list of
regulatory approved models, in place of the previously used ISCST3 model. AERMOD
is a steady-state plume model that incorporates air dispersion based on planetary
boundary layer turbulence structure and scaling concepts, including treatment of both
surface and elevated sources, and both simple and complex terrain (U.S. EPA, 2009).
The Air Resources Board recommends AERMOD for Hot Spots risk assessments.

4.1 Air Dispersion Modeling in Exposure Assessment: Overview

Estimates of air concentrations of emitted toxicants in the surrounding community from
a facility’s air emissions are needed in order to determine cancer and noncancer risks.
One approach to determining the concentration of air pollutants emitted from the facility
is to do air monitoring in the surrounding community. However, there are a number of
disadvantages to this approach. Ambient air monitoring is costly because good
estimates of an annual average concentration typically require monitoring at least one
day in six over a year. Because it is costly, monitoring is usually limited to a select
number of pollutants, and a limited number of sites. There can be significant risks from
some chemicals at or even below the monitoring detection limit, which can add
considerable uncertainty to risk estimates if many of the measurements are below or
near the detection limit. Monitoring measures not only facility emissions but also
general ambient background as well. It can be difficult and expensive to distinguish
between the two using monitoring, particularly if general ambient background levels are
high relative to the contribution of facility emissions. These limitations often make it
impractical to use monitoring in a program such as the Air Toxics Hot Spots program
with hundreds of facilities.
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Air dispersion models have several advantages over monitoring. Modeling can provide
greater spatial detail and the costs are relatively cheap by comparison. For example,
dispersion models can estimate the pollutant concentration in air at many receptor
locations (hundreds to thousands) and for a multitude of averaging periods. Air
dispersion models have been validated using air monitoring.

There are, however, uncertainties associated with the typical usage of air dispersion
modeling. The use of meteorological data from the nearest airport may not ideally be
the best representation of localized conditions. Gaussian plume air dispersion models
ignore calm hours. This can bias model predictions towards underestimation. Some
dispersion models offer limited chemical reactions within the algorithms; however, we
generally assume the pollutant is inert for the near-field atmospheric travel time. This
may bias estimated concentrations towards over-prediction for those pollutants that are
highly reactive in the atmosphere. Air dispersion model results are only as good as the
emissions estimates and emissions estimates can be uncertain. However, on the
whole, the advantages of air dispersion modeling for a program like the Air Toxics Hot
Spots far outweigh the disadvantages.

Professional judgment is required throughout the dispersion modeling process. The
local air quality district has final authority on modeling protocols. The following
guidance is intended to assist in the understanding of dispersion modeling for risk
assessments.

Air dispersion modeling includes the following steps (see Figure 1):

1. Create an emission inventory of the toxic releases (Section 4.2)

2. ldentify the source types (Section 4.3)

3. Identify the terrain type and land use (Section 4.4)

4. Determine the detail needed for the analysis: screening or refined (Section 4.5)
5. Identify the population exposure (Section 4.6)

6. Identify the receptor network (Section 4.7)

7. Obtain meteorological data (for refined air dispersion modeling only) (Section 4.8)

8. Select an air dispersion model (Section 4.9)

9. Prepare a modeling protocol and submit to the local Air District (hereafter referred to
as “the District”) (Section 4.14)

10. Complete the air dispersion analysis

11.1f necessary, redefine the receptor network and return to Step 10
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12.Complete the risk assessment
13.1f necessary, refine the inputs and/or the model selection and return to Step 8

14.Present the HRA results (Chapter 9 provides an outline that specifies the content
and recommended format of HRA results).

The output of the air dispersion modeling analysis includes a receptor field of ground
level concentrations of the pollutant in ambient air. These concentrations can be used
to estimate an inhaled or ingested dose for the estimation of multipathway cancer risk,
or used to determine a hazard index for acute (inhalation), and chronic noncancer
multipathway risks. It should be noted that in the Air Toxics “Hot Spots” program,
facilities simulate the dispersion of the chemical emitted as an inert compound, and do
not model any atmospheric transformations or dispersion of products from such
reactions. The U.S. EPA Guideline on Air Quality Models (U.S. EPA, 2005) should be
consulted when evaluating reactive pollutants for other regulatory purposes.
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Figure 1 Overview of the Air Dispersion Modeling Process.

[1. Create the Emissions Inventory (Section 4.2) }

[2. Identify the Source Types (Section 4.3) ]

%3. Identify the Terrain Type (Section 4.4)]

—(4. Determine Level of Detail for Analysis: Screening or Refined (Section 4.5) }

[5. Identify Population Exposure (Section 4.6) }

4[6. Identify Receptor Network (Section 4.7) }

[7. Obtain Meteorological Data (Section 4.8)*}

{8. Select an Air Dispersion Model (Section 4.9) ]

(9. Prepare Modeling Protocol and Submit to District (Chapter 9)** ]

(10. Complete Air Dispersion Modeling ]—‘

(Obtain Concentration Field }—| L1. If Necessary, Change Level ]

of Detail for Analysis
Reference Exposure Levels
Cancer Potency Factors 12. Estimate Health Risks |

Other Survey data

13. If Necessary, Refine Inputs for Analysis ]

14. Prepare HRA Report and Submit to District (Chapter 9) }

*  Some screening models do not require any meteorological data.
** QOptional but strongly recommended.
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4.2 Emission Inventories

The Emission Inventory Reports (Inventory Reports) developed under the Hot Spots
Program provide data to be used in the HRA and in the air dispersion modeling process.
The Inventory Reports contain information regarding emission sources, emitted
substances, emission rates, emission factors, process rates, and release parameters
(area and volume sources may require additional release data beyond that generally
available in Emissions Inventory reports). This information is developed according to
the ARB’s Emission Inventory Criteria and Guidelines Regulations (Title 17, California
Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and
Guidelines Report (EICG Report), which is incorporated by reference therein

(ARB, 2007).

Updated emission data for process changes, emission factor changes, material/fuel
changes, or shutdown must be approved by the District prior to the submittal of the
health risk assessment (HRA). Ideally, the District review of updated emissions could
be completed within the modeling protocol. In addition, it must be stated clearly in the
risk assessment if the emission estimates are based on updated or revised emissions
(e.g., emission reductions). This section summarizes the requirements that apply to the
emission data which are used for Air Toxics “Hot Spots” Act risk assessments.

4.2.1 Air Toxics Hot Spots Emissions

As noted in Chapter 3, Hazard Identification, the HRA should identify all substances
emitted by the facility, which are on the Hot Spots Act list of substances (see Appendix
A of the Guidance Manual or the EICG Report). The EICG Report specifies that
Inventory Reports must identify and account for all listed substances used,
manufactured, formulated, or released by the facility. All routine, predictable releases
must be reported. Under the regulations, the list is divided into three groups for
reporting purposes. The first group (listed in Appendix A-I of the Inventory Guidelines
Report) has all pollutants whose emissions must be quantified. The second group
(listed in Appendix A-1l of the Inventory Guidelines Report) includes substances where
emissions do not need to be quantified; however, facilities must report whether the
substance is used, produced, or otherwise present on-site. The third group (listed in
Appendix A-Ill of the Emissions Inventory Guidelines Report) includes substances
whose emissions need not be reported unless the substance is manufactured by the
facility. Chemicals or substances in the second and third groups should be listed in a
table in the risk assessment.

Facilities that must comply with the Resource Conservation and Recovery Act and
Comprehensive Environmental Response, Compensation and Liability Act
(RCRA/CERCLA) requirements for risk assessment need to consult the Department of
Toxic Substances Control (DTSC) Remedial Project Manager to determine which
substances must be evaluated in their risk assessment in addition to the list of “Hot
Spots” chemicals. Some RCRA/CERCLA facilities may emit chemicals that are not
currently listed under the “Hot Spots” Program. Chapter 9 provides an outline that
specifies the content and recommended format of HRA results.
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4.2.1.1 Emission Estimates Used in the Risk Assessment

The HRA must include emission estimates for all substances that are required to be
quantified in the facility’s emission inventory report. Specifically, HRAs should include
both annual average emissions and maximum 1-hour emissions for each pollutant.
Maximum 1-hour emissions are used for acute noncancer health impacts while annual
emissions are used for chronic exposures (i.e., chronic and 8-hour noncancer health
impacts or cancer risk assessment).

Emissions for each substance must be reported for individual emitting processes
associated with unique devices within a facility. Total facility emissions for an individual
air contaminant will be the sum of emissions, reported by process, for that facility.
Information on daily and annual hours of operation, and relative monthly activity, must
be reported for each emitting process. Devices and emitting processes must be clearly
identified and described and must be consistent with those reported in the emissions
inventory report.

The HRA should include tables that present the emission information (i.e., emission
rates for each substance released from each process) in a clear and concise manner.
The District may allow the facility operator to base the HRA on more current emission
estimates than those presented in the previously submitted emission inventory report
(i.e., actual enforceable emission reductions realized by the time the HRA is submitted
to the District). If the District allows the use of more current emission estimates, the
District must review and approve the new emissions estimates prior to use in the HRA.
The HRA report must clearly state what emissions are being used and when any
reductions became effective. Specifically, a table presenting emission estimates
included in the previously submitted emission inventory report as well as those used for
the HRA should be presented. The District should be consulted concerning the specific
format for presenting the emission information. Chapter 9 provides an outline that
specifies the content and recommended format of HRA results. A revised emission
inventory report must be submitted to the District prior to submitting the HRA and
forwarded by the District to the ARB, if revised emission data are used.

4.2.1.1.1 Molecular Weight Adjustments for the Emissions of Metal Compounds

For most of the Hot Spots toxic metals, the OEHHA cancer potency factors, acute and
chronic RELs apply to the weight of the toxic metal atom contained in the overall
compound. Some of the Hot Spots compounds contain various elements along with the
toxic metal atom (e.g., “Nickel hydroxide”, CAS number 12054-48-7, has a formula of
H2NiO,). Therefore, an adjustment to the reported pounds of the overall compound is
needed before applying the OEHHA cancer potency factor for “Nickel and compounds”
to such a compound. This ensures that the cancer potency factor, acute or chronic REL
is applied only to the fraction of the overall weight of the emissions that are 