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I.
INTRODUCTION
A. DEVELOPMENT OF GUIDELINES

These guidelines were developed by the AB 2688 Risk Assessmert Joxics
Committee (Committee) which was formed at the direction of the Board of
Directors of the California Air Pollution Control Officers Association
(CAPCOA). The Committee includes representatives of 31 16 districts and
staff of the Air Resources Board (ARB) and the Office of Environmental
Health Hazard Assessment (OEHHA).

The purpose of these guidelines is to provide risk assessment
procedures for use in the preparation of the health risk assessments
required under the Air Toxics "Hot Spots” Information and Assessment Act of
1987 (Health and Safety Code Section 44360 et seq.). This law established a
statewide program for the inventory of air toxics emissions from individual
facilities as well as requirements for risk assessment and public
notification of potential health risks (see Appendix A).

These guidelines are in large part composed of the risk assessment
procedures outlined in the i published by CAPCOA.
Additions and changes to procedures in the were
made by the Committee in order to be consistent with requirements of the Air
Toxics “Hot Spots" Act, the ARB Emission Inventory Criteria and Guidelines
Regulations (California Code of Regulations (CCR), Titles 17 and 26, Section
93300-93354), and other risk assessment activities of local districts, ARB
and &he OEHHA. If the reader needs to prepare a risk assessment under
another program, the risk assessment may need to follow a different set of
guidelines. Therefore, appropriate California and federal agencies should

be contacted. Eﬂuﬂmﬂb—iﬂ-ﬁuﬂnmﬁ_mmmﬂ_mum
mﬂﬂmum;mammmmmi.

B. RISK ASSESSMENT REQUIREMENTS

The Air Toxics "Hot Spots™ Act specifies that each local Air Pollution
Control District (district) determine which facilities will prepare a health
risk assessment. As defined under the Air Toxics "Hot Spots" Act, a health



risk assessment includes a comprehensive analysis of the dispersion of
hazardous substances in the environment, the potential for human exposure,
and a quantitative assessment of both individual and populationwide health
risks associated with those levels of exposure. Districts are to determine
which facilities will prepare risk assessments based on a prioritization
process outlined in the law.

The process by which districts are to identify priority facilities for
risk assessment involves consideration of ‘potency, toxicity, quantity of
emissions, proximity to sensitive receptors such as hospitals, daycare
centers, worksites and residences, and any other factors a district ,
determines may indicate a potential significant risk to receptors. As part
of this process districts are to categorize facilities as high,
intermediate, or low priority. Districts are also to hold a public hearing
prior to establishing these priorities. The first facilities subject to the
Air Toxics “Hot Spots" Act were to be prioritized by December 1, 1990.
These are the facilities which were required to submit emission inventory
plans by August 1, 1989. The district prioritization process is outside
the scope of these guidelines.

Facilities designated by a district as "high priority” are to submit a
health risk assessment to the district within 150 days. Districts may grant
a 30-day extension. ‘In addition, a district may require any facility to
prepare and submit a risk assessment according to the district priorities
established for purposes of the Air Toxics "Hot Spots" Act.

+ €. RISK ASSESSMENT REVIEW PROCESS

The Air Toxics "Hot Spots* Act risk assessments are to be reviewed by
the local district and the OEHHA. Districts may consult with the ARB
regarding emission impacts and modeling data. The district, taking into
account the comments of the OEHHA, is to approve the risk assessment or
return it for revision and resubmission. If the risk assessment is not
revised and resubmitted within 60 days, the district may modify the risk
‘assessment and approve it as modified. Based on the approved health risk
assessment, the district is to determine 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 is to provide notice to all exposed individuals regarding
the results of the risk assessment. Notification is to be made according to
procedures specified by the district.

The guidelines provide that, with district approval, screening risk
assessment procedures may be used in place of a refined risk analysis.
Screening risk assessments must be reviewed by districts and by the OEHHA to
ensure that the screening procedures do not underestimate health risks.
Based on the level of risk estimated in a screening assessment, a district
may require submittal of a refined risk assessment.
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D. USE OF GUIDELINES

The intent of the Committee in developing the guidelines was to provide
risk assessment procedures for use in the Air Toxics "Hot Spots" Program.
The use of consistent risk assessment methods and report presentation
should: 1) allow comparison of one facility to another; 2) expedite the
review of risk assessments by reviewing agencies; and 3) minimize revision
and resubmittal of risk assessments. The guidelines specify when districts
or the OEHHA-should be consulted during preparation of a risk assessment to
ensure that the risk assessment methodology used is as complete as possible
and appropriate on a site specific basis.

These guidelines should be used in conjunction with the emission data
collected and reported pursuant to requirements of the ARB Emission
Inventory Criteria and Guidelines Regulations (CCR, Title 17, Section 93300-
93354). This regulation outlines requirements for the collection of
emission data, based on an inventory plan which must be approved by the
district. The emissions reported under this program are routine or
predictable and include continuous and intermittent releases and predictable
process upsets or leaks. Emissions for unpredictable releases (e.g.,
accidental catastrophic_re1ea5es) 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 (AB 3374, Chapter 1055, 1986, Calderon) 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 onsite equipment). Districts should
be consulted to determine the specific Calderon landfill testing data to be
used. ‘

E. UNCERTAINTY IN RISK ASSESSMENT

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 either overestimate or underestimate risk include: extrapolation of
toxicity data in animals to humans, uncertainty in the air dispersion
models, and in the estimation of emissions.

Effects of exposure to more than one carcinogen or toxicant are also
not quantified in the risk assessment. Many exampies of additivity or
synergism (effects greater than additive) are known. For chemicals which
act synergistically, the risk assessment could underestimate the risks.
Some chemicals may have antagonistic effects (lessen the toxic effects
produced by another chemical). For chemicals which act antagonistically,
the risk assessment could overestimate the risks. Additionally, there may
be chemicals which pose health risks but are not considered in a given risk
assessment for a number of reasons, including lack of information on
toxicity; this could result in underestimating the risk.
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Other sources of uncertainty which tend to overestimate risk can be
found in exposure estimates where 1jttle or no data are available (e.qg.,
soil ingestion rates, water consumption rates, and dermal penetration of
- some chemicals from a soil matrix).

The estimates of cancer potency in humans contain many sources of
uncertainty. Factors including metabolism, target site sensitivity, diet,
immunological responses, and genetics may influence the process of
_carcinogenicity. Differences in these factors in different species and
within human populations usually cannot be easily quantified and
incorporated into risk assessment. The human population is much more
diverse both genetically and culturally (e.g., lifestyle, diet) than bred
experimental animals. The intraspecies variability among humans is expected
to be much greater than in laboratory animals. Other uncertainties arise in
the assumptions underlying the dose-response model used, and in
extrapolating from large experimental doses, where other toxic effects may
compromise the assessment of carcinogenic potential, to much smaller
environmental doses. When epidemiological data are used to generate a
carcinogenic potency, less uncertainty is involved in the extrapolations
from workplace exposures to environmental exposures. -The -uncertainty in the
estimates of carcinogenic potency of a chemical are not readily quantified
with much certainty. Thus, it should be realized that estimates of cancer
risk are uncertain. Risk assessment is best used as a ruler to compare one
source with another. Consistent approaches to risk assessment are necessary
to fulfill this function. This is one of the purposes of developing these
guidelines.

Uncertainty is difficult to quantify, and, in most cases, the
quantification of uncertainty is itself uncertain. As such, the risk levels
generated in a risk assessment are useful as a yardstick to compare one
source with another and prioritize concerns. Risk estimates generated by a
risk assessment should not be construed as the expected rates of disease in
the exposed population but are merely estimates of risk, based on current
knowledge and a large number of assumptions. In addition, the estimates of
risk generated by risk assessments frequently refer to a maximally exposed
person. -

These guidelines present a consistent approach to the assessment of
risk so that sources of air contaminants can be compared to one another.
The guidelines do not include specific methods for estimating uncertainty.
However, the district may allow for the submittal of uncertainty analyses.
Interested facility operators should contact the district prior to
submitting such an analysis. '



Estimates of uncertainty are useful in that uncertainty analyses may
help the risk manager and risk communicator in pinpointing the key
assumptions used in risk assessment that influence the estimates of risk.
Allowing submission of such analyses is at district option. If an
uncertainty analysis is included as part of the risk assessment generated
for the Air Toxics "Hot Spots™ Act, it should: 1) be clearly identified and
presented separate (e.g., separate cover, appendix) from the risk assessment
prepared in accordance with the guidelines; and 2) identify any deviations
from the methodology in the risk assessment guidelines including the basis
for such deviations. An uncertainty analysis should not use cancer potency
factors that differ from those presented in Tables III-6 and III-7.
Specifically, if such an analysis is presented, it is to be limited to the
following: T T e

1. identifying the chemicals of greatest concern which pose the most
risk for each important health impact (e.g., which pose the highest
cancer risks or contribute greatly to hazard index for noncancer
health effects); .

2. identifying the exposure pathway(s) that is most influential in the
estimate of health risk, with respect to those compounds which are
of greatest concern and pose the most risk; and

3. de§cri§ing how changes in exposure assumptions within a
sc1en§1figally valid range, and with respect to those compounds
co:§r1:ut1ng the most to the risk, can influence the final risk
estimate.
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II. ,
OVERVIEW OF HFALTH RISK ASSESSMENT
A. HAZARD IDENTIFICATION

For air toxics sources, hazard identification involves determining the
potential health effects which may be associated with-emitted pollutants.
The purpose is to identify qualitatively whether a pollutant is a potential
human carcinogen or is associated with other types of adverse health
effects. For the Air Toxics "Hot Spots" Act risk assessments, the
pollutants to be evaluated are from the list of substances for which
emissions are quantified according to the ARB Emission Inventory Criteria
and Guidelines Regulations (CCR, Title 17, Section 93300-93354), ._This Jist

-—~-i5-contained in Appendix B of these guidelines. These guidelines specify
which substances from Appendix B shall be considered known or potential
human carcinogens for risk assessment purposes (cancer potency values are
listed in Tables III-6 and III-7). These guidelines also identify the
substances to be evaluated for noncancer health effects (Tables III-8 and
III-910).

B. DOSE-RESPONSE ASSESSMENT

A dose-response assessment is the process of characterizing the
relationship between the exposure to an agent and the incidence of an
adverse health effect in exposed populations. In quantitative carcinogen
risk assessment the dose-response relationship is expressed in terms of a
potency slope which is used to calculate the probability or risk of cancer
associated with a given exposure level. The OEHHA has compiled cancer
potency values, which should be used in risk assessments for the Air Toxics
"Hot Spots” Act, in Tables III-6 and III-7.

Potency slope factors listed in Table III-6 were derived by the United
States Environmental Protection Agency (U.S. EPA) or by the OEHHA and have
undergone public review and comment. Potency slope factors listed in Table
ITI-7 have not undergone the same extent of review as those presented in
Table III-6. The unit risk factors (i.e., those presented in Table III-7
are therefore considered screening preliminary values for use at the -
discretion of the districts. Section III-E describes procedures for use of
potency values in estimating excess cancer risk.

For noncarcinogenic effects, dose-response data developed from animal

or human studies are used. to develop noncancer aceceptable reference
exposure levels (acute and chronic). These guidelines provide the levels
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which should be compared to exposures resulting from facility emissions as
presented in risk assessments prepared under the Air Toxics "Hot Spots" Act.
These levels include reference dose levels (RfDs) developed by the U.S. EPA
and reference exposure levels which have been developed by the OEHHA (see
Tables III-8 and III-810).

C. EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to estimate the extent of
public exposure to each substance for which cancer risk will be quantified
or noncancer effects 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 and long-term exposure levels. These
activities are described in Section III. A multipathway exposure model
-which includes inhalation, ingestion, and dermal routes of exposure is
included in Section III-D. The noninhalation exposure analysis is included
in order to account for exposure to deposited air emissions through pathways
such as ingestion of contaminated soils, mother's milk, or dermal
absorption.

D. RISK CHARACTERIZATION

As the final step of risk assessment, risk characterization is an
integration of the health effects and public exposure information developed
for emitted pollutants. Under the Air Toxics "Hot Spots" Act, risk
assessments are to quantify both individual and populationwide health risks
(Health and Safety Code Section 44306). The risk assessments are facility
specific and the calculated risk should be combined for pollutants emitted
by a single facility. For example, cancer risk from multiple carcinogens
should be considered additive. For multiple pollutant exposures to
noncarcinogens, a hazard index approach should be applied for air
contaminants associated with the same toxic endpoint. Any emitted
carcinogens which are not included in the quantitative analysis due to lack
of a potency value, should be qualitatively identified. Secreening

imi cancer potency values compiled by OEHHA may also be used in the
risk characterization at district option. The use of cancer potency factors
and the hazard index approach for evaluating the potential for
noncarcinogenic health effects is described in Chapter III of these
guidelines.
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III.
RISK ASSESSMENT PROCEDURES
A. DESCRIPTION OF EMISSIONS

The emission information contained in the Air Toxics "Hot Spots" Act
Emission Inventory Reports ("Inventory Reports®), provides the data to be
used in the risk assessment process. This incluces the information on
emission sources, emitted substances, emission rates, and release parameters
which is developed according to the ARB Emission Inventory Criteria and
Guidelines (“Inventory Guidelines") Regulations.

Use of updated emission information to account for process changes or
“shutdown must be approved by the district prior"to the submittal of the risk
assessment. In addition, it must be stated clearly in the risk assessment

if the emission estimates are based on future reductions. This section
summarizes the requirements which apply to the emission information which is
used for Air Toxics "Hot Spots" Act risk assessments.

.14,Air Joxics “Hot Spots® Emissions
Substances Emitted

The risk assessment should identify all substances emitted by the
faci]i?y which are on the Air Toxics "Hot Spots™ Act list of subs@ances.

1z t aTs be cieartyiasd {or-a_listed substance._the |

This The list of substances is compiled by ARB frem several lists
Feferenced in the law for the Air Toxjcs "Hot Spots® Program. These The
substances j i ics * . ist are_those
substances found on lists developed by the International Agency for Research
on Cancer, the U.S. Envirermental Pretection Agency EPA, the U.S. National
Toxicology Program, the Galifernia Air Reseurces Board ARB (1ist used in-
the Toxic Air Contaminant Program), the Hazard Evaluation System and
Information Service (State of California), or on the Proposition 65 1list of
carcinogens and reproductive toxicants (State of California).

The Inventory Guidelines Regulations specifies that Inventory Reports
must identify and account for ali listed substances used, manufactured,
formulated or released. Under the regulations, the list is divided into two
groups for reporting purposes. For the first group (listed in these
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guidelines in Appendix B-I), all emissions must be quantified. For )
substances in the second group (listed in these guidelines in Appendix
B-II), emissions are not quantified, however, facilities must repor@ whether
the substance is used, produced, or otherwise present onsite. ;hgmlgalg_gn_

Facilities preparing risk assessments or :i;k_ﬂg;g;;mgg;_ynggigi uqder the

Cme s enemie s

The risk assessment must include emission estimates for all substances
for which emissions were required to be quantified in the facility's
emission inventory report. Specifically, risk assessments are to include
both annual average emissions and maximum one-hour emissions for each
pollutant. Emissions for each substance must be reported for individual
emitting processes within a facility. Total facility emissions for an
individual air contaminant will be the sum of the emissions reported, by
process, for that facility. Information on hours of operation and relative
monthly activity must be reported for each emitting process.

: The risk assessment should include tables which present the emission
information (i.e., emission rates for each substance and release) in a clear
and concise manner. The district may permit the facility to base the risk
assessment on more current emission estimates (i.e., actual emission
reductions) than those presented in the emission inventory report. If this
is the case, it is suggested that the emission reductions be enforceable and
be realized by the time the risk assessment is submitted to the district.
However, if the district allows a facility to use emission estimates in the
risk assessment based on future controls, the risk assessment must clearly
state that this is the case and should specify the reduction in emissions
that will be achieved as well as when the reductions will be achieved. If
more current emission information than that presented in the emission -
inventory report is used as the basis for the risk assessment, it should
also be identified. Specifically, a table presenting emission estimates
included in the emission inventory report as well as those upon which the
risk assessment is based should be presented. The district should be
consulted concerning the specific format for presenting the emission

information.
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Districts must be consulted before use of updated emission iqfoqmation
in the risk assessment. Districts may require that any updated emission
rates used in risk assessments be based on enforceable emission reductions.

In addition to reporting emission quantities from all emission points,
it is necessary to know how substances are released into tha atmosphere.
Release parameters (e.g., stack height and diameter, stack gas velocity,
release temperature issi j i ) are
needed to use air dispersion models. The Inventory Guidelines specify the
release parameters which must be reported for each stack, vent, ducted
building exhaust site, or other site of exhaust release. This information
should also be included in the air dispersion portion of the risk
assessment. It is recommended that this information be presented in tables
included in the risk assessment.

Enission Control

The risk assessment should include a description of control equipment
and its efficiency in reducing emissions of substances on the Air Toxics
"Hot Spots” 1ist. The Inventory Guidelines require that this information be
included in the Inventory Reports, along with the emission data for each
emitting process. The Inventory Reports must indicate whether the control
equipment was fully or only partially operational during the reporting
period. If the equipment did not operate full-time, the reported overall
control efficiency must be adjusted to account for downtime of control
equipment.

2. Landfill Site Fpissi

Emission estimates for landfill sites should include both the results
of the testing required under Health and Safety Code Section 41805.5 (AB
3374, Calderon) and any emission data reported pursuant to the Inventory
Guidelines. The results of the Calderon landfill testing program should be
used to estimate emission rates of substances from landfill surfaces or
through offsite migration. Districts should be consulted to determine the
specific Calderon data to be used in the risk assessment. The Air Toxics
"Hot Spots" Act risk assessments should include emissions for listed
substances including equipment related emissions from landfill operations.
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B. ESTIMATION OF AMBIENT CONCENTRATIONS

Estimation of the facility's impact on ambient air concentrations,.
using air quality modeling, is required for the risk assessment. The risk
assessment should identify which dispersion model(s) was used as well as the
model options that were selected (e.g., point versus area source, building
downwash) for each release point. A1l models used as basis for the risk
assessment must be in the public domain. i

and outpyt files),

As with the emission information, information on the model(s) and
modeling options selected should be clearly presented in tables. In order
to provide for district evaluation of the risk assessment, a diskette
containing all model input files and output files should be included as part
of the risk assessment submittal. The district should be consulted

concerning the required format of the diskette prior to submittal of the
risk assessment.

A screening model may be used to provide a maximum concentration which
is_likely to overestimate public exposure. The other option is a refined

modeling analysis which takes into account site specific meteorological
data.

In order to obtain district approval of the modeling procedures used in
the refined risk assessment, submittal of a brief modeling protocol is
recommended (see Appendix C). The modeling protocol should be submitted as
early as possible in the 150 day risk assessment process in order to avoid
delay with the modeling analysis. District modeling guidelines, if
available, should be followed when preparing protocols and performing
modeling procedures for the Air Toxics "Hot Spots™ Act. For questions
regarding screening or refined modeling procedures or the availability of
district modeling guidelines, district staff should be contacted. Districts
may consult with ARB on appropriate modeling techniques for specific
facilities. A1l models used for screening and refined air dispersion -
analysis, for exposure assessment, and for risk assessment must be in the
public domain in order to allow for public review of the risk assessment as
required by the Air Toxigs "Hot Spots™ Act.

1. Screening Air Dispersion Analysis

A screening air dispersion model may be used to estimate the maximum
ambient air concentrations resulting from facility operation. Use of
screening models in place of refined modeling procedures is optional.
Districts should be consulted before the use of screening models; districts
_may require a refined analysis. Screening modeling procedures should be
used in all cases where representative meteorological data is not available.

III-4



Appropriate screening models should be selecte& to take into account
the type of source (point or area), terrain, and building downwash
conditions. The models recommended for screening are QTPLU 2 and SCREEN 2.

The ISCST2 model, used with appropriate
meteorological inputs, may also be appropriate for some facilities. To
convert-screening mode]-results- (one- ‘hour) to other required averaging
times (annual), a multiplying factor of 0.1 should be used. References for
the models and users guides are in Appendix D.

Additional screening procedures which assure that ambient
concentrations are not underestimated may also be acceptable to districts.
The district should be consulted to determine the appropriate models and
model options for specific facilities. If a refined modeling analysis is
done, screening results need not be reported unless substances were omitted
from a refined analysis based on the results from the screening analysis.
The district should be consulted regarding specific criteria for the
omission of substances from a refined analysis.

For the refined air dispersion modeling analysis, Table III-1 lists
recommended models which could be used for the terrain and land-use
descriptions indicated. The most recent version of these models should be
used. References for the models and users guides are given in Appendix D.
Information on the use of air quality models is contained in the EPA
documents Guidelj _Ai i » (EPA Publication EPA-
450-2-78-027R, July 1986), i i i i
Models (Revised), (EPA publication EPA-450/2-78-027R, July 1987), Draft

= /8- » and in the available district
guidelines. To facilitate the selection of models, the district should be
consulted for recommendations on the appropriate model(s) or a protocol
submitted for district review and approval,

Typically, a flat-terrain model. should be used when the elevation of
terrain features is lower than the top of the stack or release point of the
source. A complex-terrain model should be used when terrain heights exceed
the height of the stack. i

However, the selection and application of complex terrain models should.be
verified with the district prior to conducting the modeling analysis.
Facilities with emissions of short duration alse require special attention

Each model identified in Table III-1 has several mode] options which
could be selected by the yser. EPA recommended options, as described in the
appendix to the EPA Gui i i i » Should be used unless
the district approves other options.
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Table III-12

Recommended Air Quality Models For Refined Risk Assessments

Application Land Useb Model
ELAT TERRAIN ' Rural/Urban - - ISCST 2
A .
Point Sources . Rural COMPLEX I
Area Sources Rural : SHORTZ
All Sources Urban SHORTZ
Point Sources Rural RTDM 3.2/
CTDMPLUS

—-&---Rlease -consult references in Appendix D.
Facilities in the Santa Barbara Air Pollution Control District should

a1§o cgnsult the i

b - Procedures for defining a rural or urban land use are provided in EPA's
i i i i District staff should also be

consulted in determining the appropriate land-use classification.
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The selection of averaging times in the modeling analysis is based on
the health effects of concern. For an analysis of carcinogenic or other
chronic effects, annual average concentrations are required. Table III-2
lists the substances for which annual average concentrations must be
calculated (for analysis of cancer risk and chronic noncancer effects).

Some districts may also require calculation of annual average concentrations
for the additional substances in Table III-3 (for screening cancer risk
analysis). For the analysis of acute effects, one-hour maximum .
concentrations should be estimated for ‘the substances identified in Table
III-4.

3. Model Input Data

Model inputs must be assembled before 2 model simulation can be
performed. These data should include:

(1) emissions and release parameters,
(2) meteorological data, and
(3) receptor locations.

The model user's guide should be consulted for the specific emission
and release parameters required. Some release parameters are included in
the emission inventory reports for the Air Toxics “Hot Spots" Act.
Additional release parameters may need to be obtained on a case-by-case
basis. The emission and release parameters should be clearly presented in
the risk assessment.

Meteorological Data
The model user should acquire enough meteorological data to ensure that
the worst-case meteorological conditions are adequately represented in the

model results. The period of record recommended for use in the model is
t@ree to five years. : - i

Mﬂuﬁﬂ}mwmummmmme

However, the district may determine that one |
year of representative meteorological data is sufficient to adequately
characterize the facility's impact. If me Fepresentative meteerological
data is availabley s6reening modeling precedures should be used~

Otherwise, to determine annual average concentrations for analysis of
chronic health effects, the data can be averaged if a minimum of three years
of meteorological data are available. For calculation of the one-hour
maximum concentrations needed to evaluate acute effects, the worst-case year
should be used in conjunction with the maximum hourly emission rate. For
example, the annual average concentrations and one-hour maximum
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Table III-2

Substaﬁces For Which Annual Average.
Concentrations Should Be Calculated

Acetaldehyde

Acrolein

Acrylamide

Acrylonitrile

Ammonia

Arsenic

Arsenic compounds (inorganic)
Asbestos :
Benzene

Benzidine (and its salts)

Beryllium
Bis(chloromethyl)ether
Bromine

Bromine pentaflyoride

1,3-Butadiene

Cadmium

Cadmium compounds

Carbon tetrachloride .
Chlorinated dibenzofurans (2,3,7,8-equivalents)
Chlorinated dibenzo-p-dioxins (2,3,7,8-equiva1ents)
Chlorine

Chlorobenzene (Monochlorobenzene)

Chloroform

Chlorofluorocarbons:

2,4,6-Trichlorophenol

Chloropicrin

Chromium (hexavalent)

Coke oven emissions

Copper

Cresols (o, m, p)
1,2-Dibromo-3-chloropropane (DBCP)
p-Dichlorobenzene (1,4-Dichlorobenzene)
3,3'-Dichlorobenzidene
Di(2-ethylhexyl)phthalate (DEHP)
Dimethylamine

1,4-Dioxane

Epichlorohydrin

- Ethyl chloride
' I1I-8



Table III-2 (continued)

Substaﬁces for Which Annual Average
Concentrations Should be Calculated

Ethylene dibromide (1,2-Dibromoethane)
Ethylene dichloride (1,2-Dichloroethane)
Ethylene oxide

Formaldehyde

Gasoline vapors

Glycol ethers:
Ethylene glycol butyl ether
Ethylene glycol ethyl ether
Ethylene glycol ethyl ether acetate
Ethylene glycol methyl ether
Ethylene glycol methyl ether acetate

Hexachlorobenzene

Hexachlorocyclohexanes

-~Hexachlorocyc Topentadiene

Hydrazine

Hydrochloric acid

Hydrogen cyanide

Hydrogen fluoride

Hydrogen sulfide

Isocyanates:

Toluene-2,4-diisocyanate
Toluene-Z,S-diisocyanate
Lead.compound§ (1'norganit:)-i

Manganese

Mercury

‘Methanol

Methyl bromide (Bromomethane)

Methyl chloroform (1,1,1~Trichloroethane)
Methylene chloride (Dichloromethane)
4,4'-Methylene dianiline (and its dichloride)
Methyl mercury (Dimethyimercury) :

Mi 1 fil (11 § i1ica)
Naphthalene

Nickel '

Nickel carbonyl

Nickel subsulfide

Nitrobenzene
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.Table III-2 (continued)

Substances For Which Annual Average
Concentrations Should Be Calculated

2-Nitropropane

N-Nitrosodiethylamine

N-Nitrosodimethylamine

p-Nitrosodiphenylamine

N-Nitrosodi-n-butylamine

N-Nitrosodi-n-propylamine

N-Nitrosomethylethylamine

N-Nitrosopyrrolidine

PAHs (Polycyclic aromatic hydrocarbons)
including, but not limited to:
Benz[a]anthracene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
‘Benzo[a]pyrene
Dibenz[a,h]anthracene
Indeno[1,2,3-cd]pyrene

PCBs (Polychlorinated biphenyls)

Perchloroethylene (Tetrachloroethylene)

Phenol

Phosphine

Phosphorus

Phthalic anhydride

Propylene oxide

Selenium compounds

Sodium hydroxide

Styrene

Toluene

Trichloroethylene

Urethane

Vinyl chloride

Vinylidene chloride

Xylenes

Zinc
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Table III-3

Additional Substances for Which Districts
May Require Annual Average Concentrations

Acetamide
2-Aminoanthraquinone
Amitrole

Benzidene-based dyes

Carbon black extracts
Carrageenan (degraded)
Chloramphenicol
4-Chloro-o-phenylenediamine
p-Chlore-9-toluidine
Creosates

p-Cresidine

Cupferron

2,4-Diaminoanisole
2,4-Diaminotoluene
p-Dimethylaminoazobenzene
1,1-Dimethylhydrazine (UDMH)
Dimethyl sulfate |
Environmental tobacco smoke
Ethylene thiourea
Griseofulvin

4,4-Methylene bis(2-chloroaniline)(MOCA)
Metronidazole

Michler's ketone

Niridazole

Nitrogen mustard N-oxide
N-nitrosomorpholine
N-nitrosopiperidine
Phenobarbital .

Potassium bromate
1,3-Propane sultone

Silica, respirable crystalline
Thioacetamide )
Thiourea
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Table III-4

Substanées for Which One Hour Maximum
Concentrations Should be Calculated

Acrolein
Ammonia
Arsine

Carbon tetrachloride
Chlorine

Copper

1,4-Dioxane

Ethylene glycol methyl ether

Ethylene glycol ethyl ether

Ethylene glycol monoethyl ether acetate
Ethylene glycol monobutyl ether
Formaldehyde

Hydrochloric acid B
Hydrogen cyanide

Hydrogen fluoride

Hydrggen sulfide

Lead

-Maleic anhydride

Mercury

Methyl chloroform

Methylene chloride

Nickel compounds

Perchloroethylene (Tetrachloroethylene)
Phosgene

Propylene oxide

Selenium

Sodium hydroxide

Xylenes
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concentrations for four years of meteorological data are calculated below:

Year -Annual Average Max imum One-Hour
1 7 ug/mg 100 ug/mg

2 5 ug/m3 80 ug/m3

3 9 ug/m3 ' 90 ug/m3

4 8 ug/m 110 ug/m

In the above example, the annual average cogcentration is averaged over
four years to obtain approximately 7.2 ug/m>. The one-hour maximum
concentration is the highest ong-hour concentration for the years
simulated. Therefore, 110 ug/m” is the peak one-hour concentration
that should be used to evaluate acute effects.

The meteorological data may be collected from the National Weather
Service, or other district-approved source. The data selected for the model
should be quality-checked for representativeness and sufficiency before use.
The document Qn- i i i
Applications (EPA Publication EPA-450/4-87-013, June 1987) provides an

The modeling analysis should contain a network of receptor points with
sufficient detail (in number and density) to permit the estimation of the
maximum concentrations. The results from a screening model (if available)
can be used to identify the area(s) where the maximum concentrations are
likely to occur. Receptor points should also be Jocated at the population
centroids and sensitive receptor locations identified in Section III-C. The
exact configuration of the receptor array used in an analysis will depend on -
the topography, population distribution patterns, and other site-specific
factors. A1l receptor locations should be identified in the risk assessment
as UTM coordinates i

. In addition to
UTM coordinates, the street address(es), where possible, should be provided
for the estimated maximum offsite risk (for carcinogenic and noncarcinogenic
health effects) as well as the estimated maximum individual offsite risk
(for carcinogenic and noncarcinogenic effects) at an existing receptor. It
is possible that the estimated maximum offsite risk for carcinogenic,
chronic noncarcinogenic, and acute noncarcinogenic risk occur at different
locations.
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To evaluate localized impacts, receptor height should be taken into
account at the point of maximum impact on a case-by-case basis. For
example, receptor heights may have to be included to account for receptors
significantly above ground level.

4. Zone of Impact

As part of the estimation of the exposed population for the cancer risk
analysis, it 4is necessary to determine the geographic area affected by the
facility. One approach would be to define a "zone of impact™ surrounding
the source by generating an isopleth in which the total excess lifetime
cancer rgsk from inhalation exposure to all emitted carcinogens is greater
than 107" (one in 1,000,000). icti i

£ﬁiul1i*_LJ5k_J59Dl2Ihi_muiITn£ﬂ5ﬁn;_Ih£_IQI3l_QNMHHLJHELJEHBByHEH;Llik_
i:9m_hgLh_inhilnLi9n_3nd_n9q1nhaJ3119n_ga1huaxs*__Ihg,zgne_gi_lmnasi_;hguli_
be clearly shown on a map with geographic markers of adequate resolution
{see Section C.2).
Using the above approach, the “zone of impact"” can be defined by using
the dispersign model to generate an isopleth where the cancer risks are
~equal to 107°. This is done by using the product of emission rates and unit
risks to yield lifetime cancer risks rather than ambient air concentrations
as the model output. Some districts may prefer to use a cancer risk of 10
as the zone of impact. Therefore, the district should be consulted before
modeling efforts are initiated. If the zone of impact is greater than 25
kilometers from the facility at any point, the district should be consulted.
The district may specify limits on the area of the zone of impact.

5. Results

A1l model output reports should be submitted with the risk assessment.
The results of the modeling analysis should be summarized and a model output
submitted. The summary should include the following information:

(1) predicted one-hour maximum concentration (for substances in Table
I1I-4 ) and annual average concentrations (for substances in
Tables III-2 and III-3) at each receptor location (centroids,
sensitive receptors, and the locations of maximum offsite risk {if
it yields the highest risk} and maximum individual offsite risk at
an existing receptor). i i

(2) UTM coordinates and street address of the facility.

(3) Adeguate maps of the facility mh—mmmmw.dﬁﬂliﬁﬂl

and the modeling domain . _
C. DESCRIPTION OF EXPOSED POPULATION

The refined risk assessment requires a detailed analysis of the
population which is exposed to pollutants emitted from the facility. The
detailed population exposure analysis should provide estimates of the number
of individuals in residences and offsite workplaces, as well as at sensitive
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receptor sites such as schools, daycare centers and hospitals. Districts
may require that locations with high densities of sensitive individuals be
identified (e.g., schools, daycare centers, hospitals). The overall exposed
residential and worker populations should be apportioned into smaller
geographic subareas. The information needed for each subarea is (1) the
number of exposed persons, and (2) the receptor location at which the
calculated ambient air concentration is assumed to be representative of the
exposure to the entire population in the subarea.

A multi-tiered approach is suggested for this analysis. First, census
tracts which the facility could significantly impact should be identified.
A census tract should be divided into smaller subareas if it is close to the
facility where ambient concentrations may vary widely. The district may
determine that census tracts provide sufficient resolution near the facility
to adequately characterize population exposure.

Further downwind where ambient concentrations are less variable,- the
census tract level may be acceptable to the district. The district may
determine that the aggregation of census tracts (e.g., the census tracts
making up a city are combined) is appropriate for receptors which are
considerable distances from the facility. For screening risk assessments, a
detailed description of the exposed population is not required. If a

M@mmmmwuddressed. The DISC's
1. Screening Estimate _

A screening risk assessment should include an estimate of the max imum
potential exposed population. The impact area to be considered should be
selected to be health protective (i.e., will not underestimate the number of
exposed individuals). A worst-case assumption would be to assume that ali
individuals within a large radius of the facility would be exposed to the
maximum concentration. Districts should be consulted to determine the
population estimate which should be used for screening purposes.

2. Refined Popylation Estimate - Census Tracts

For the refined risk assessment, the boundaries of census tracts can be
use? tq define the geographic area to be included in the population exposure
analysis.

The two basic steps in defining the area under analysis are:

(1) Identify the "zone of impact® (as defined in section III-4) on a
map detailed enough to provide for resolution of the population to
the subcensus tract level (The U.S. Geological Survey .(USGS) 7.5-
minute series maps provide sufficient detail). is i
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development has occurred since the USGS survey, this should be

(2) Identify all census tracts within the zone of impact using a U.S.
Bureau of Census or equivalent map (e.g., Thomas Brothers). If
only a portion of a census tract lies with?n the zone.of impact,

The census
tract boundaries should be transferred to a map, such as a USGS map
(referred to hereafter as the "base map”.)

An alternative approach for estimating population exposure in heavily
populated urban areas is to apportion census tracts to a cartesian grid cell
coordinate system. This method allows a cartesian coordinate receptor
cencentration field to be merged with the population grid cells. This
process may be computerized and minimizes manual mapping of centroids and
census tracts.

The district may determine that the aggregation of census tracts (e.g.,
the census tracts making up a city are combined) is _appropriate.for. _.. ..
" receptors-which-are considerable distances from the facility. If the
district permits such an approach, it is suggested that the census tract
used to represent the aggregate be selected in a manner to ensure that the
approach is health protective. For example, the census tract included in
the aggregate that is nearest (downwind) to the facility should be used to
represent the aggregate.

3. Refined Pooulation Estimate - su Iract Analysi

Within each census tract are smaller population units. These units
[urban block groups (BG) and rural enumeration districts (ED)] contain about
1,100 persons. BGs are further broken down into statistical units called
blocks. Blocks are generally bounded by four streets and contain an average
of 70 to 100 persons. However, the populations presented above are average
figures and population units may vary significantly. In some cases, the EDs
are very large and identical to a census tract.

The area requiring detailed (subcensus tract) resolution of the exposed
residential and worker population will need to be determined on a case-by-
case basis through consultation with the district. The district may
determine that census tracts provide sufficient resolution near the facility
to adequately characterize population exposure. '

It is necessary to limit the size of the detailed analysis area because
inclusion of all subcensus tract areas would greatly increase the resource
requirements of the analysis. For example, an urban area of 100,000 persons
would involve approximately 25 census tracts, approximately 100 to 150 block
groups, and approximately 1,000 to 1,400 blocks. Furthermore, a high degree
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of resolution at large distances from a source would not significantly
affect the analysis because wide variations in ambient concentrations would
not occur. Thus, the detailed analysis of census tracts within several
kilometers of a facility should be sufficient. The district should be

- consulted to determine the area that requires detailed analysis.

ama o ereen v &

Districts should also be consulted to determine the degree of
resolution required. In some cases, resolution of residential populations
to the BG/ED level may be sufficient.’ However, resolution to the block
level may also be required for those BG/EDs closest to the facility or those
having maximum ambient concentration impacts. The identified emp loyment
subareas should be resolved to a similar degree of resolution as the
residential population. For each subarea analyzed, the number of residents

-and/or workers exposed should be estimated.

Employment population data can be obtained at the census tract level
from the U.S. Census Bureau or from local planning agencies. This degree of
resolution will generally not be sufficient for most risk assessments. For
the area requiring detailed analysis, zoning maps, general plans, and other
Planning documents should be consulted to identify subareas with worker
populations.

The boundaries of each residential and employment population area
should be transferred to the base map.

4. Centroid locations

For each subarea analyzed, a centroid location (the location at which a
calculated ambient concentration is assumed to represent the entire subarea)
should be determined. When population is uniformly distributed within a
population unit, a geographic centroid based on the shape of the population
unit can be used. Where population is not uniformly distributed, a
population-weighted centroid is needed. i

A@-ﬁhﬁt_i.]lﬂn.atm_sm_d_hg_tm
exposed.

] The centroids represent locations that should be included as receptor
points in the dispersion modeling analysis. Annual average concentrations
should be calculated at each centroid using the modeling procedures
presented in Section III-B.

. For census tracts and BG/EDs, Judgments can be made using census tract
maps and street maps to determine the centroid location. At the block '
level, a geographic centroid is sufficient.
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5. Sensitive Receptor Locations

Individuals who may be more sensitive to toxic .exposures than the
general population are distributed throughout the total popu]atioq.
Sensitive populations may include young children and chronically i1l
individuals. Districts may require that locations with high densities of
sensitive individuals be identified (e.g., schools, daycare.centersg
hospitals). i i

Although sensitive individuals are protected by general assumptions
made in the cancer risk assessment, their identification may be useful to
assure the public that such individuals are being considered in the
analysis. For noncancer effects, the identification of such individuals may
be crucial in evaluating the potential impact of the toxic effect.

6. Results

The following information from the population description analysis
should be included with the risk assessment: :

(1) Base map, inciuding,

(a) boundary of analysis. area, .
(b) boundaries of population and employment subareas,
(¢) locations of centroids, and whether they are population or
geographically weighted, and '
- (d) locations of sensitive receptors.

(2) Summary of exposed population or computef printout,
including, A

(a) population subarea identifier (e.g., census tract
number and block number),

(b) number of residents or workers,

(c) centroid locations (UTM coordinates).

D. ESTIMATION OF NONINHALATION EXPOSURES

In order to estimate long-term exposures resulting from facility air
emissions, the risk assessment must analyze both inhalation and
noninhalation pathways of exposure for certain substances. For some
facilities, noninhalation pathways of exposure may contribute significantly
to the estimated risk. Exposure through noninhalation pathways result when
pollutants are deposited on soils, crops, and surface waters.

Both primary (direct) and secondary (indirect) pathways may contribute

to the total multipathway exposure. The primary pathways, other than
inhalation, are ingestion and dermal exposure. Secondary pathways of
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exposure are those which result from assimilation of the pollutant into a
food source. The substances to be evaluated for noninhalation pathways of
exposure are in Table III-5. Facilities which do not emit any substances in
Table III-5 need not prepare a noninhalation exposure assessment. Table
III-5 provides the oral cancer potency values to be used in the risk
assessment for those substances in the table which are carcinogenic by the
oral route. In addition, Table III-5 lists oral aeceptabie reference
exposure levels {AELs} (RELs) for several substances. These oral AELs

RELs are to-be used to evaluate the potential noncancer adverse health
effects through noninhalation pathways of exposure.

1. Screening Amalysis Health Risk Assessment

If a screening health risk assessment is being prepared, the exposure
analysis should include the four minimum pathways recommended by the OEHHA.
These are inhalation, soil ingestion, dermal exposure and mother's milk.
For the screening analysis, exposures should be estimated for the maximum
exposed individual.

Evaluation of noninhalation pathways should be included if the facility
emits any of the substances listed in Table III-5. Appendix E provides the

algorithms, default values, and assumptions for estimating the noninhalation
exposures for individual receptors. The computerized template described on
page III-2122 for use in the refined risk assessment can also be used. for
the screening analysis. '

- 2. Pathways of Exposure

For the refined risk assessment, the zone of impact for the facility
should be evaluated to identify the potential pathways of exposure resulting
from deposited air emissions. The potential primary and secondary
noninhalation pathways which should be evaluated are:

Dermal Exposure Mother's Milk

Water Ingestion Fish Ingestion

Crop Ingestion : Crop Ingestion (Root Uptake)
(Direct Deposition) Poultry Meat and Eggs

Soil Ingestion Meat from:
. Cattle, Goats, Pigs, Sheep
Dairy Products :

In all multipathway risk assessments, inhalation, dermal exposure, soil
ingestion, and mother's milk pathways should be included when estimating
risk. For some facilities, districts may require that other pathways be
included if they occur within the zone of impact of the facility. 1In order
to assess the additional noninhalation pathways, site-specific data are
needed. Consumption of locally produced and homegrown food sources (animals
and crops) must be determined. 1In addition, local surface waters must be
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Table III-5

Evaluated for Noninhalation Exposu

Oral Potency Vajue Oral AEEREL a
Substance (mg/kg-d) (mg/kg/day) Reference
Arsenic 1.7 1.0E-3 1,2
Beryllium _ . 4.3b 5.0E-3 3,2
Cadmium NA 1.0E-3 4
Chlorobenzene NA 2.0E-2 4
Chromium (hexavalent) 0.42 - 5.0E-3 5,2
Chlorinated dibenzo-p-dioxins 1.33E+5 1.0E-9 . 6,7
(as 2,3,7,8-equivalents)
Chlorinated dibenzofurans 1.33E+5 1.0E-9 6,7
(as 2,3,7,8-equivalents)
2-Chlorophenol NA 5.0E-3 4
p-Dichlorobenzene 4.0E-2 2.0E+1 2
Hexachlorobenzene 1.8E+0 8.0E-4 8,2
Hexachlorocyclohexanes 4.0E+0 3.0E-4 8,2
Lead NA 4 .3E-4 9
Mercury NA 3.0E-4 2
Nitrosamines: : NA 8
N-Nitrosodiethylamine 36 NA 8
N-Nitrosodimethylamine 16 NA 8
p-Nitrosodiphenylamine 9.0E-3 NA 8
N-Nitrosodi-n-butylamine _ 10.8 NA 8
N-Nitrosodi-n-propylamine 7 NA 8
N-Nitrosomethylethylamine 22 NA 8
N-Nitrosomorpholine 6.7E+0 NA 8
N-Nitrosopiperidine 9.4E+0 NA - 8
N-Nitrosopyrrolidine : 2.1 NA 8
PAH (Polycyclic aromatic 11.5 NA
hydrocarbons) including,
but not limited to:
Benz[a]anthracene 11.5 NA 10
Benzo[b]fluoranthene 11.5 NA 10
Benzo[k]fluoranthene 11.5 NA 10
Benzo[a]pyrene 11.5 NA 10
Dibenz[a,h]anthracene 11.5 NA 10
Indeno[1,2,3-cd]pyrene 11.5 NA 10
Naphthalene NA 4.0E-3 2
Polychlorinated biphenyls (PCBs) 7.7E+0 NA : 8
Pentachlorophenol 1.6E-2 3.0E-2 8,2
2,4,6-Trichlorophenol ' 7.0E-2 NA 8
2

2,4,5-Trichlorophenol NA 1.0E-1
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References for Table III-§

a - References listed are for potency value and oral AEL REL, respectively.

b - NA = Oral potency value or oral AEL REL not available.

U.S. EPA; -Hea: ] - ic . ic. EPA 600/8-83-
021F, March 1984; and U.S. Environmental Protection Agency Integrated Risk
Information System, 1988.

Mhmﬂmmm. 1991.

U.S. EPA, ium. November 1987.
EPA/600/8-84/026F; and U.S Environmental Protection Agency, Integrated Risk
Information System, 1990.

U.S. EPA, Integrated Risk Information System

Memorandum from David Seigel, Ph.D., Chair of the Standards and Criteria
- Workgroup-to members of the- Standards and Criteria Workgroup, May 30, 1991.

6. Air gesourcgs Board and Department of Health Services, 1986. Staff Report:
Contaminants. Release Date: June 6, 1986.

7. U.S. EPA, 1985, MMW&MMM&M
Dioxins, EPA 600/8-84-014.

8. Potency slopes derived by.Reproductive and Cancer Hazard Assessment
Section; Office of Environmental Health Hazard Assessment.

9. Based on conversion from the CAAQS - California Ambient Air Quality
Standard.

10. U.s. EPA, Health Effects Assessment for Benzo[alpvrene. September 1984.
EPA-540/1-86-022. )

II1-21



identified to assess the contribution of contaminated water supplies
(resulting from direct deposition) to direct human exposure or through
assimilation by animals or crops. Figure III-1 illustrates pathways by
which air emissions may result in human exposure.

3. Noninhalation E Est imat

To calculate the noninhalation exposure, the environmental fate of
facility-air -emissions ‘must be -determined.  The results of dispersion
modeling provide air concentrations which are used in an environmental fate
analysis to determine soil and water concentrations. With the results of .
the environmental fate evaluation, estimates of the concentrations in soil,
vegetation and animals can be made. Human noninhalation exposure is
determined based on the estimated concentrations in soil, water, and plant
and animal food sources. Appendix E contains algorithms, default values,
and assumptions for estimating (1) the environmental fate of facility
emissions in soil and water, (2) concentrations in vegetation and animals,
and (3) human exposures through specific pathways. Appendix E also
identifies the necessary site-specific input parameters. In the absence of
facility specific information on the size of emitted particies, the default
_..values for deposition velocity should be used. i

The suggested algorithms for each pathway were developed largely based

-on information provided in the South Coast Air Quality Management District
(SCAQMD) document i~

i However, -additional input parameters have been
provided by the OEHHA and the SCAQMD document should not be used in lieu of
these guidelines. A computer template containing these algorithms, which
can be used with commercially available spreadsheet software, is available
through the ARB. An order form for the program can be found in Appendix F.
To obtain the template, contact the Toxic Air Contaminant Identification
Branch of the ARB.

In addition to the program mentioned above, a second program developed
by the Santa Barbara County Air Pollution Control District for use in
preparing risk assessments under AB 2588 is available through the California
Air Pollution Control Officers Association (CAPCOA). To obtain information
on how to order this model write or call: Stewart Wilson, Executive
Director, CAPCOA, at 3232 Western Drive, Cameron Park, CA 95682,

(916) 676-4323.

A1l models used to determine exposure levels for the risk assessment

- must be in the public domain in order to allow for public review as required
by the Air Toxics "Hot Spots” Act. i i
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E. ESTIMATION OF HEALTH RISK

The exposure data developed for inhalation and other pathways must be
evaluated to determine the potential for acute and chronic noncancer health
- effects and to estimate cancer risk. This section provides cancer potency
values and noncancer reference exposure levels which should be used for the
risk assessment (Tables III-6, III-7, I11-8, and III-910). Om am anALal
basis The OEHHA will compile the health numbers to be used, Updates to
these tables are expected te will be available eaeh year when OEHHA

MMMMWMM
not expected to be updated.

1. s Py c ) B.I ! ] :

A screening risk assessment should (1) estimate the maximum offsite
cancer risk, (2) estimate the maximum potential cancer burden, and (3)
compare the estimated maximum exposure levels (acute and chronic) with the
OEHHA reference exposure levels for noncancer effects. The overall
procedures described in this section for use in the refined risk assessment
should also be used in the screening analysis. For_the screening analysis,

~----only the maximum offsite cancer risk is calculated. Population burden is

not calculated for individual population units (i.e., census tracts, urban
block groups, rural enumeration districts). For an estimate of the max imum
potential cancer burden, it can be conservatively assumed that the exposed
population's risk is the same as the maximum offsite cancer risk. A _cancer

health impact.
2. Cancer Risk Analysis

The refined risk assessment should include a quantitative assessment of
both individual and populationwide health risks. Districts should be
consulted before use of alternate procedures. The substances to be
evaluated for cancer risk are those listed in Table III-6 and, at district
option, those in Table III-7.

The analysis of individual risk must include an estimate of the highest
increased cancer risk resulting from the facility's emissions.
Specifically, the risk assessment is to include an estimate of the maximum
offsite cancer risk as well as the maximum individual offsite cancer risk at
an existing receptor unless the higher of these two estimated risks occurs
at an existing receptor. If the highest estimated risk is the maximum
offsite cancer risk at an existing receptor, it is not necessary to report
the maximum offsite risk. The maximum offsite cancer risk can occur at any
offsite location which is not currently associated with receptors (e.g.,
areas zoned for future development, unoccupied areas). The maximum
individual offsite cancer risk at an existing receptor can occur at any
location where receptors are currently located (e.g., residences,
businesses).
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Table III-6 |
OEHHA and U,S, EPA Cancer Potency Values

Substance Unit Risk (ug/m3) -1 Reference®
Acetaldehyde - 2+-2E-6 2.71E-6 IRI -
Acrylamide 1.3E-3 IRIS/OEHHA-RCHAS
Acrylonitrile 2.9E-4 OEHHA-RCHAS
Arsenic 3.3E-3 OEHHA-ATES/ARB
Arsenic compounds (inorganic) 3.3E-3 3 OEHHA-ATES/ARB
Asbestos [1.9E-4/100 fibers/m>]2 OEHHA-ATES/ARB
Benzene 2.9E-5 OEHHA-RCHAS
Benzidine (and its salts) 1.4E-1 OEHHA-RCHAS
Beryllium 2.4E-3 IRIS
Sis(chloromethyl)ether 1.3E-2 OEHHA-RCHAS
1,3-Butadiene 2-8E-4 1.7E-4 IRI -
Cadmium 4.2E-3 OEHHA-RCHAS
Cadmium compounds 4 2E-3 OEHHA-ATES/ARB
Carbon tetrachloride b 4.2E-5 OEHHA-RCHAS,ATES
Chlorinated dibenzo-p-dioxins 3.8E+1 OEHHA-RCHAS ,ATES/ARB
(as‘2,3,7,8-'equfvalents)b
Chlorinated dibenzofurans 3.8E+1 OEHHA-RCHAS ,ATES/ARB
(as 2,3,7,8-equivalents)
Chloroform 5.3E-6 ' OEHHA-ATES/ARB
Chlorophenols

Pentachlorophenol 4.6E-6. OEHHA-RCHAS

2,4,6-Trichlorophenol 2.0E-5 OEHHA-RCHAS
Chloroprene 1.3E-7 ' OEHHA-RCHAS
Chromium (hexavalent) 1.4E-1 . OEHHA-RCHAS
Coke oven emissions 6.2E-4 IRIS
1,2-Dibromo-3-chloropropane (DBCP)  2.0E-3 OEHHA-RCHAS
p-Dichlorobenzene 1.1E-5 : ‘ OEHHA-RCHAS

(1,4-Dichlorobenzene)

3,3'-Dichlorobenzidene 3.4E-4 OEHHA-RCHAS
Di(2-ethylhexyl)phthalate (DEHP) 2.4E-6 . OEHHA-RCHAS
1,4-Dioxane b 7.7E-6 OEHHA-RCHAS
Dioxins (chlorinated) :

(see chlorinated dibenzo-p-dioxins) o
Epichlorohydrin 2.3E-6 OEHHA-RCHAS
Ethylene dibromide 7.1E-5 : OEHHA-RCHAS ,ATES/ARB -

(1,2-Dibromoethane)
Ethylene dichloride 2.0E-5 - OEHHA-RCHAS,ATES/ARB
(1,2-Dichloroethane) :
Ethylene oxide ' 8.8E-5 OEHHA-ATES/ARB
Formaldehyde 1+3E-6 6.0E-6 IRIS OFEHHA-ATES/ARB
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Table III-6 (continued)
OEHHA and U,S. EPA Cancer Potency Values

Substance Unit Risk (ug/m’) -1 Reference®
Furans (chlorinated)b (see chlorinated dibenzofgians)
Gaseline vapers 1-2E-6f3-6-3ppm "3 BEHHA-RGHAS
Hexachlorobenzene 5.1E-4 OEHHA-RCHAS
Hexachlorocyclohexanes 1.1E-3 OEHHA-RCHAS
Hydrazine 4.9E-3 IRIS
Methylene chloride (Dichloromethane) 1.0E-6 OEHHA-ATES/ARB
Nickel and nickel compounds 2.6E-4 OEHHA-ATES/ARB
N-Nitrosodiethylamine 1.0E-2 OEHHA-RCHAS
N-Nitrosodimethylamine 4.6E-3 OEHHA-RCHAS
p-Nitrosodiphenylamine 2.6E-6 OEHHA-RCHAS
N-Nitrosodi-n-butylamine 3.1E-3 OEHHA-RCHAS
N-Nitrosomethylethylamine 6.3E-3 IRIS/OEHHA-RCHAS
N-Nitrosodi-n-propylamine 2.0E-3 OEHHA-RCHAS
N-Nitrosopyrrolidine 6.0E-4 IRIS/0EHHA-RCHAS
PCBs (Polychlorinated biphenyls) 1.4e-3 - - - - OEHHA-RCHAS
PAHs (Polycyclic aromatic

hydrocarbons) including, but

not limited to:

Benz[a]anthracene 1.7e-3 Ref.1

Benzo[b]fluoranthene 1.7E-3 Ref.1

Benzo[k]fluoranthene 1.7€-3 Ref.1

Benzo[a]pyrene ' 1.7€-3 Ref.1

Dibenz[a,h]anthracene 1.7€-3 Ref.1

Indeno[1,2,3-cd]pyrene 1.7E-3 Ref.1

Perchloroethylene 6-8E-F 5;2£;§ EPA/Ref-2;3 OEHHA-ATES/ARB
(Tetrachloroethylene) '

Propylene oxide 3.7E-6 IRIS
Trichloroethylene 2.0E-6 OEHHA-ATES/ARB
Urethane . : 2.9E-4 OEHHA-RCHAS
Vinyl chloride 7.8E-5 OEHHA-ATES/ARB

a - A conversion factor of 100 fibers/0.003 micrograms can be multiplied by a
receptor cogcentration of asbessos expressed in terms of micrograms per cubic
meter (ug/m”) to yield fibers/m” (EPA, 1985. Airborne Asbestos Health Risk
Assessment Update). Ungess-other information necessary to estimate the
concentration (fibers/m”) of asbestos at receptors of interest is available,
the use of the aforementioned conversion factor is an option. :

b - See Appendix G for the methodology for ca1cu1ating 2,3,7,8-equivalents for
Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans.
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References to Table III-6

¢ - IRIS refers to the U.S. Environmental Protection Agency's Integrated Risk
Information System Database.
OEHHA refers teo the Office of Envirenmental Health Hazard Assessment

- refers to reports by the California Office of Environmental

Health Hazard Assessment, Air Toxicology Epidemiology Section and the
California ‘Air Resources Board prepared 'in the process of identifying the
material as a Toxic Air Contaminant. These reports are cited in the CAPCOA Air
Toxics Assessment Manual. '
QEHHA-RCHAS refers to reports prepared by the California Office of
Environmental Health Hazard Assessment, Reproductive and Cancer Hazard
Assessment Section as part of the implementation of the Safe Drinking Water and
Toxic Enforcement Act of 1986 (Proposition 65). :

1. EPA, 1984. Health Effects Document for Benzo[alpyrene. EPA/540/1-86/022,

September, 1984. NTIS PB86-134335.
2~ EPAsy 1986: Health Assessment Decument for Ie#raehJeFeethy4ene
tRPerchioreethylene)- _Fiaa4qRepgeﬁf“EPA-SOQ¢8-88#OGEF,-Ju%yr 19885 [eral
petensy estimate]-

8+ Federal Registery 1986+ Velume 88y Ner 2484 Thursdayy September 26, 1986y Rages
" bB2880-52884- [imhalatien peteney estimate]- '
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Table III-7

8creening Preliminary Cancer Potency Values for the
- Air Toxics "Hot Spots" Act

Substance Unit Risk (uglma)'1 Reference?
Acetamide 2.0E-5 TD50D8B
2-Aminoanthraquinone 9.4E-6 TD500B
Amitrole 2.7E-4 TD50D8B
Benzidjne-based dyes 1.4E-1 see Benzidine in Table III-6
Carbon black extracts 1.7E-5 (based on 1% PAHs)
Carrageenan (degraded) 5.8E-7 TD50DB
Chloramphenicol 3.1E-6 TD50DB
4-Chloro-o-phenylenediamine 4.6E-6 TD50DB
p-Chloro-o-toluidine 1.2E-4 TD50DB
Creosotes 1.7E-3 see Benzo(a)pyrene
p-Cresidine 3.1E-5 TD50DB
Cupferron 6.3E-5 TD500B
2,4-Diaminoanisole 2.3E-5 TD50DB
_.2,4~Diaminotoluene - 4 .3E-4 TD50DB-— -~ —-
p-Dimethylaminoazobenzene 1.3E-3 TD50D8
1,1-Dimethylhydrazine (UDMH) 4.9E-4 Ref.1/0EHHA-PETS
Dimethyl sulfate 4.0E-3 OEHHA-RCHAS
Environmental tobacco smoke (2.8E-5) Ref.2/0EHHA-ATES
Ethylene thiourea . 1.3E-5 -1.7D5008
rs =3B~ - - -

Griseofulvin 1.1E-6 TD50DB
Isocyanates

Toluene-2,4-diisocyanate 1.1E-5 Ref.3/0EHHA-ATES

Toluene-2,6-diisocyanate 1.1E-5 Ref.3/0EHHA-ATES
Lead : 8.0E-5 see Lead compounds
l.lead Compounds 8.0E-5 TD5008

(acetate, basic) :
4,4-Methylene bis 3.7E-5 HEAST/U.S. EPA

(2-chloroaniline) (MOCA)
4,4'-Methylene dianiline 3.4E-4 TD50DB

(and its dichloride)
Metronidazole 5.1E-5 OEHHA-RCHAS
Michler's ketone 2.5E-4 TD50DB
Niridazole 1.0E-4 Ref.4/0EHHA-ATES
Nitrogen mustard N-oxide 1.1E-3 TD50DB
2-Nitropropane 1.3E-3 RCHAS
N-Nitrosomorpholine 1.9E-3 TD50D8B
N-Nitrosopiperidine 2.7E-3 TD500DB
Phenobarbital 1.3E-4 TD50DB - -
Potassium bromate 1.4E-4 Ref.5/0EHHA-RCHAS
1,3-Propane sultone 6.9E-4 TD50DB
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Table III-7 (continued)

Sereening Preliminary Cancer Potency Values for the
Air Toxics "Hot Spots“ Act

Substance Unit Risk (ug/m3)"1 Reference?
Selenium compounds 1.4E-4 ' TD5008
* (Selenium sulfide) : ,
Silica p 0-45 to 2.9E-4 Ref.6,7,8/0EHHA-ATES
(crystalline & respirable)® . ‘
Styrene 5.7E-7 Ref. 9
Thioacetamide 3.5E-4 TD50DB
Thiourea 5.5E-4 Ref.10
~---a - ID50DB are values derived from the TD50 database_published by L.S. Gold

et al. in Environmental Health Perspectives 58:9-319, 1984 and in two
updates and a summary (Environmental Health Perspectives 67:161-200,
1986; 74:237-329, 1987; 79:259-272, 1989). The unit risk values were
obtained by applying the multistage model to datasets compiled in this
publication.

Unit risk values with Ref. after them were either obtained from the
cited reference or were calculated by the Office of Environmental
Health Hazard Assessment (OEHHA) staff using the computer program
GLOBAL86 with animal tumor incidence data cited in the reference and
human equivalent doses based on the stated animal doses using a surface
area correction. In the case of environmental tobacco smoke, the

. estimate by Wells of 14,000 lung and other cancer deaths per year due

to passive smoking was multiplied by 70 years and divided by 2.5E+8
people to develop a lifetime risk for the u.s. populatgon, then the
risk was divided by the estimated exposure of 140 ug/m” to calculate
the unit risk. Thus this number is not a 95% UCL. For the purpose of
screening, all carcinogenic PAHs are considered to be equal in potency
to benzo[a]pyrene. There are various schemes being developed to assess
relative potency, but none is widely accepted yet.

QEHHA-PETS refers to the California Office of Environmental Health
Hazard Assessment, Pesticide and Environmental Toxicology Section.
OEHHA-RCHAS refers to reports prepared by the California 0ffice of
Environmental Health Hazard Assessment, Reproductive and Cancer Hazard
Assessment Section as part of the implementation of the Safe Drinking
Water and Toxic Enforcement Act of 1986 (Proposition 65).

QEHHA-ATES refers to the California 0ffice of Environmental Health
Hazard Assessment, Air Toxicology Epidemiology.

A range is presented for this estimate of potency. Refer to Appendix I
for a detailed discussion of the carcinogenicity of crystalline silica.
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10.

‘exposure of rats to quartz. In:
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The -individual-excess cancer -risk-is -the-sum of the risks due to both
inhalation and noninhalation pathways of exposure.  The populationwide
assessment should include a calculation of total population excess cancer

burden. The following procedures for estimating cancer risk have been
developed to be consistent with the_Californja(OEHHA. i i

A carcinogenic potency value isneeded to estimate excess cancer risk
for a substance. Potencies are expressed either in units of inverse dose as
a potency slope (i.e. (gg[&g/day) ) or, for inhalation exposures, as a unit
risk factor (i.e. (ug/m°)”%). The unit risk factor is defined as the
estimated probability of a person contracting g§ancer as a result of constant
exposure to an ambient concentration of 1 ug/m” over a 70 year lifetime. A
potency slope-is a factor which when multiplied by the dose of a carcinogen
gives the associated lifetime cancer risk. Potency values represent the
theoretical probability of extra cancer cases occurring in the exposed
population assuming 70 year lifetime exposure. The derivation of the
carcinogenic potency values takes into account the available information on
pharmacokinetics, mechanism of carcinogenic action, and the effect of
different models on low dose extrapolation. These values are generally the
95% upper confidence limits on risk; the actual excess cancer risks are not
likely to be higher, and may be lower than those estimated using these
procedures.

The OEHHA has compiled the inhalation cancer potency values which
should be used in all risk assessments for the Air Toxics "Hot Spots* Act
(Table III-6). These values have been developed either by the U.S. EPA or
the OEHHA. For substances which have been evaluated by both the OEHHA and
the EPA, the OEHHA potency value should be used. Table III-7 contains
additional potency values compiled by the OEHHA for the Air Toxics "Hot
Spots" Act. These numbers are considered sereening preliminary values
which may be used at district option. Facilities should consult the
district to determine if the s6reening preliminary values should be
included in the risk assessment. Oral cancer potency values for applicable
pollutants are provided in Table III-5. On an anRua} basis i

. -We-anticipate that Updates
iﬂ—th-e-ﬂliﬂinss_ﬂﬂ_hmmg_gumm each Nevember year when OFHHA

expected to be updated,



Individual E . Risk (Inhalation)

The cancer risk for each emitted substance is calculated by multiplying
the estimated ambient air concentration at a given receptor by the chemical
specific unit risk factor. The cancer risk analysis should include (1) a
calculation of the cancer risk at each receptor location, and (2) an
estimate of the maximum offsite cancer risk and the maximum individual
offsite cancer risk at an existing receptor ¢if the highest ef these twe
Fisks eceurs -at an-existing-receptery it “is Ret Recessary teo report the
maximum offsite caneer Pisk) (these may be equivalent). The maximum
offsite cancer risk is an estimate of the highest increased cancer risk at
any location which is not currently associated with receptors (e.g., areas
zoned for future development, unoccupied areas). The maximum individual
offsite cancer risk at an existing receptor is an estimate of the highest
increased cancer risk at any location where receptors (e.g., residences,
businesses) are currently located. The maximum offsite cancer risk at a
receptor location is the sum of the individual risks for each substance.

A 70 year lifetime exposure should be assumed for all individuals

except for offsite workers. For offsite workers, it may be appropriate to
__adjust the exposure period to account for a working lifetime of 8 hours per
day, 240 days per year for 46 years. However, if the facility's emissions
do not occur continuously (i.e., 24 hours/day, 365 days/year) such an
adjustment may not be appropriate. For example, if a facility's emissions
occur on a schedule which coincides with that of offsite workers (e.g.,
emissions occur weekdays from 8:00 a.m. to 5:00 p.m.), it is not appropriate
to make any adjustments. The maximum individual offsite cancer risk at an
existing receptor should be determined for residentjal and worker
populations by identifying the residential and worker receptor points with
the highest inhalation cancer risk. If the highest inhaltien cancer Frisk
eecurs at a residential receptory it is met Recessary te repert the highest
inhaltien cancer risk at a werker receptorr :

To assess the populationwide health risk posed by the facility, the
total population excess cancer burden should be calculated. The population
excess cancer burden is an estimate of the increased number of cancer cases
in a population as a result of exposure to emitted substances. For each
population unit (city, census tract, subarea, or grid), the excess cancer
burden should be calculated for both residential and worker populations.

The excess cancer burden for a population unit is the product of the exposed
population and the estimated individual risk from ambient air. The sum of
the excess cancer burden for each population unit will give the total
estimate of population excess cancer burden. Monterey Bay Unified Air
Pollution Control District has proposed an alternative method for
characterizing populationwide cancer risk (Appendix H). Districts should be
consulted before use of alternative procedures.
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Individual E c Risk (Multipatt )

If the multipathway exposure analysis described in Section III-D was
required for the facility, the cancer risk analysis should include a
calculation of the maximum offsite cancer risk and the maximum individual
offsite cancer risk at an existing receptor from both inhalation and
noninhalation exposures (if the highest of these two risks occurs at an
existing receptor, it is not necessary to report the maximum offsite cancer
risk). -To determine the maximum offsite cancer risk as well as the maximum
individual offsite cancer risk at an existing receptor, the combined
inhalation and noninhalation risk should be calculated for each receptor
location. The inhalation risk for each pollutant at a receptor location is
calculated by multiplying the ambient air concentration by the unit risk
factor. The noninhalation risk for each polilutant at a receptor location is
calculated by multiplying the average daily dose of the substance by the
potency slope. The average daily dose of each substaace should be
calculated using the results of the dispersion modeling and the multipathway
exposure algorithms in Appendix E. The estimated risks for individual
substances are added to provide the total excess cancer risk for the
receptor locations.

As described in Section III-D, a template that- calculates the total
risk from both inhalation and noninhalation pathways for individual receptor
locations is available and can be ordered using the form provided in
Appendix F.

Bopulation Excess Cancer Burden (Myltipathway)

For a multipathway risk assessment, the total of the inhalation and
noninhalation excess cancer burden should be calculated for each census
tract or other population unit. The cancer burden for each population unit
is calculated by multiplying ‘the total excess lifetime cancer risk at the
centroid location (for all pathways) by the number of persons in the
population unit. Monterey Bay Unified Air Pollution Control District has
proposed an alternative method for characterizing populationwide cancer risk

(Appendix H). Districts should be consulted before use of alternative
procedures. '

3. Evaluation of Noncancer lealth Effects

An evaluatien ef the petential memcamser adverse health effeets of beoth
shert-term {aecute)} and jong-term tehrenic} expesures to faeility emissiens
should be included in the pisk assessmentr The petential fer chrenie
RORcareer health effects sheuld be evaluated by eemparing the leng-term
expesure levels (the average daily intake for neminhalatien and the
estimated annual average comcentratiens fer inhalatien) frem all pathways
with the acceptable expesure levels specified in Jables III-6 and III-8:
¥his cemparisen should be made at the maximum impasted effsite lecatien
¢irey the offsite lecatien Feceiving the highest dose of the substance
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under evaluatien)} and the maximum impacted effsite lecation at an existing
receptoF {(ivery the effsite lecationy where a receptor is currently lesateds
receiving the highest dese ef the substance urder evaluwatien}r The '
comparisen i5 the ratie of the estimated concentratien of the substanee
under evaluatien divided by the applicable acceptable exposure level }isted
for that substanee ir Tables III-6 and III-8r This ratie is referred te as
the hazard index for the substance urder evaluatienr

_ The potential for acute effects sheuld be evaluated by comparing the
ene-heur maximum cencentratiens with the acceptable expesure levels in Fable
I11-9+ In this easey the comparisen is the estimated concentration eof the
substance under evajuatiemn divided by the applicable aceceptable expesure
level listed for that substanee in Table III-9: The comparisen sheuld be
made at the maximum impacted offsite lecation {irery the offsite lecatien
with the highest eme-Raur concentratien of the substance urder evaluatien)
and the maximum impacted offsite lecatien at an existing recepior {irery the
effsite lecationy where a receptor is currently lecatedy with the highest
ene-heur concentration of the substance under evaluatien)r It is necessary
to note that many ef the substances required to be evaluated fer ReRcareer
health effeets are alse carcinegens~ Such substances must be evaluated for

“their petential fer beth carcinegenic and Rercancer health effeets~

Acceptable expesure levels are used as indicators of petential adverse
health effests+ Fhey are generally based on the mest sensitive adverse
health effect reperted in the medical and toxicelegie }iterature- They are
desigred teo protect the mest semsitive individuals in the pepulatien by the
inelusion of “margins ef safety2r Appendix J provides a mere detailed '
diseussion of the derivatien eof Remcancer aceceptable expesure levels:

Fer a single substancey expesure at o belew the acceptable expesure
tevel {i-ey hazard index is equal te er less than ere} is net expected te
resuit in adverse health effectsr Hewevery expesures above the acceptable
expesure level do net necessarily equate teo significant health Fisks«
Insteady further examinatien of the implication of such a result is
Fequired~ It 35 suggested that the district centaet the OEHHA 6OREEFAing
guidance en assessing exceedanmces of the applicable acceptable expesure
deved for irdividual substances~

In the case of expesure to multiple substarces with nRorcancer health
effectsy it is alse neecessary to saleculat$e a tetal hazard irdex-
Specificailyy when twe or mere pellutants emitted frem a faeility have a
texie effect on the same ergam or ergan systemy the expesures should be
anaiyzed using a tetal hazard index appreach~

Fer Air Foxies “Hot Spets™ risk assessmentsy background cencentratiens
of eertain eriteria peliutants must be included as part of the tetal hazard
index ecalculatienr TFhereferey a total hazard index must be salculated fer
fagidities that may enly emit ene substanece with Roncarcinegenic effeets~
The following text discusses the appreach fer caleulating a total hazard
index including the precedure for addressing ambient cemncentratiens ef
specified eriteria peliutants~

ITI-34



The tetal hazard index appreach assumes that the cembinatien of
muttiple subthresheld expesures eould result in an adverse health effeet~
In the absenee of informationy the assumptiern i5 alse made that the effeets
of eaeh substance are additive for a given oFgan system+ IR faety the
aetiens of seme respiratory irritants have be chown to be synergistiey that
isy the effeects are greater than the sumr Fhusy in seme eases this appreach
may underestimate the health impaet~

The total hazard index should include background levels for six
6Fiteria pellutants {irery leady ozeney Ritregen diexidey sulfer diexidey
sulfatesy and hydregen sdifide)r The background concentrations sheuld be
Fepresentative of the ammual average Gencentratien near the faeility being
evaluated- This informatien can be ebtained frem the Air Reseurces Beard:s
annrual GCalifermnia Air Quality Data reperts+ Jo abtain this infermatiens yeu
6an contaet the Foxie Air Contaminant ldentificatien Branch at the ARB+

¥he chrenic and acute acceptable expesure levels for the six eriteria
peilutants are previded imn Tables III-8 and $11-95y pespestively: The
texicolegical endpeints asseciated with acute and chrenie expesure te these
substances are previded in Jables III-9 and I1I-105 respectively: TFhis
approach is Recessary because mencanses effects are assumed te eceur enly
when a thresheld is surpassedr JThe add+tienal expesure from a particular
facility when combined with backgreund lovels ef ecriteria peliutants may
cause the threshold to be exceeded+ Appeadix K presents a sample
caleulation of a hazard index and tetal hazard index where backgreund
éoncentrations of eriteria pellutants are 4re-uded~

Fer chrenie expesuresy Table III-10 1ists the substaneces teo be
considered in the tetal hazard index for each $oxicelegical endpoeint+ The
estimated expesure to a given substance frem the faeility emissiens is
divided by the aceceptable expesure level }isted for that substanee in Tables
III-6 and III-8+ Fer a given target ergany this ratio is summed for all
substaneces which affeet that target organ~

. The aceceptable expesure Jevels disted in Tables III-5 anrd III-8 were
develeped for the mest semsitive adverse texicologieal endpeintr IRm seme
€asesy the same acceptable expesure levels mist be used for different
endpeints because of the lack eof infermations This usually results 4n a
health pretective estimate of the tetal hazard index-~ If the total hazard
index exceeds eney a mere in-depth amalysis is initiated-

. Fer acute expesuresy a tetal} hazard index sheuld be ealeulated for
respiratery irritatien using the levels in Jable III-9 feor these €empeunds
that are Fespiratery irritants+ The same appreach sheuld be used fer ether
substances listed in Fable III-9 having toxicelegical enrdpeints ether than
respiratery irritatien~
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the substances in Fables III-by III-8y I1I-9 and III-10 were selected
for quantitative assessment based on the availability ef health effeets
informatien and distriets: prierities for ReRcancer Fisk assessment- Other
substances may be included in updates te these guidelines as the QEHHA
develops additienal aeceptable expesure levelsr The OEHHA's updates te
tables II1-By I11-8y II1I-9y and III-10 are expected teo be available each
year~

For the acute health effeets evaluationy the sheri-term dispersien
mede}ing described in Sectien III-B prevides the maximum eRe-heuF
concentratiens+ Fer the analysis of echronic health effectsy the dispersien
medeling provides annual average cencentrations- The determinatien of deng-
term expesure levels may reed to iRelude Ronirhalatien pathways as deseribed
4n Sestion III-D+

The estimated short-term and long-term expesure Jevels ¢at the maximum
impacted offsite lecation and the maximum impaeted offsite Jecation where an
existing receptor is lecated) for single substances should be compared with
a measure of acceptable expesure {Tables I1I-B and III-8 for chremic

-expesure and 111-9 fer acute expesure} te determine if the pediutant

cencentration may result in adverse health effeectsr If the highest expesure
levels {short-termy long-term) eccur at an existing reeceptory it is net
Recessary te repert the maximum effsite expesurer



Appendix K presents a
sample calculation of a hazard index and total hazard index where background
concentrations of criteria pollutants are included.
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Table III-8

Noncancer Aceeptable Reference Exposure Levels (Chronic)

(DBCP)

III-40

Inhalation®
Substance (ug/m3) Reference®
Acetaldehyde 9.0E+0 IRIS
Acrolein 2.0E-2 IRIS
Acrylamide {7.0e-1} IRIS
Acrylonitrile 2.0E+0 IRIS
Ammonia 1.0E+2 IRIS
Arsenic 5.0E-1 ny
Benzene® 7.1E+1 LV
Benzidjne (and its salts) {1.0E+1} IRIS
Benzyl chJoride 1.2E+1 TLV'
Beryllium 4.8E-3 TLV!
Bromine 1.7E+0 TLY'
Bromine—eempounds » T
Hydrogen bromide 2.4E+1 TLY'
Bromige pentafiuoride 1.7E+0 TLY®
Cadmium {3.5E+0 IRIS
Carbon tetrachloride® c.d %2.4E+0} IRIS
Chlorinated dibenzo-p-dioxins®’ 3.5E-6 Ref.1
(as 2,3,7,8-equiva]entsz
- Chlorinated dibenzofurans {3.5E-6} Ref.1
(as 2,3,7,8-equivalents)
Chlorine 7.1E+0 TLV'
Chlorobenzene {7.0E+1} IRIS
(monochlorobenzene)
Chlorofluosocarbons f7.0£+2} IRIS
Chloroform 3.5E+1 IRIS
Chlorophenols
2-Chlorophenol 1.8E+1 IRIS
Pentachlorophenol 2.0E-1 DTSC
Tetrachlorophenols 8.8E+1 DTSC
Chloropicrin 1.7E+0 TLV'
Chloroprene 1.0E+0 HEAST
Chromium (hexavalent)® 2.0E-3 HEAST
Copper 2.4E+0 TLYV'
Cresols (o, m, p) 1.8E+2 IRIS
Dibenzodioxins (chlorinated)
(see chlorinated dibenzo-p-dioxins)
Dibenzofurans (chlorinated)
(see chlorinated dibenzofurans)
1,2-Dibromo-3-chloropropane 2.0E-1 IRIS



Table III-8 (continued)

Noncancer Aeeeptabie Rgigtgngg Exposure Levels (Chronic)

(inorganic)

III-41

Inhalation®
Substance (ug/ma) Reference®
p-Dichlorobenzene 7.0E+2 EPA
(1,4-Dichlorobenzene)
1,4-Dioxane 4.0E+0 ref.2
Di(2-ethylhexyl)phthalate {7.0E+1} IRIS
Nimethylamine 2.0E+0 IRIS
Epichlorohydrin 3.0E-1 HEAST
Ethyl acrylate 4.8E+] TLV!
Ethyl chloride 1.0E+4 IRIS
Ethylene Dibromide® 4.6E+0 OEHHA-PETS
(1.2-Dibromoethan8)
- Ethylene Dichloride 9.5E+1 TLV'
(1,2-Dichloroethane)
Ethylene glycol butyl ether 2.0E+1 HEAST
‘Ethylene glycol monocethyl ether 2.0E+2 IRIS
Ethylene glycol ethyl ether 6.4E+1 TLV'
acetate
Ethylene glycol methyl ether 2.0E+1 IRIS
Ethylene glycol methyl 5.7E+1 TLV'
ether acetats
Ethylene oxige 6.0E+2 OEHHA-ATES/Ref.3 .
Formaldehyde 3.6E+0 IRIS,TLY!
gamma-Hexachlorocyclohexane {1.0E+0} IRIS
-Gasoline vapors ‘ 2.1E+3 TLV!
Glutaraldehyde 1.7E+0 TLY'
Hexachlorobenzene ‘ {2.8E+0} IRIS
Hexachlorocyclopentadiene 2.4E-1 IRIS,TLV'
Hydrazine 2.4E-1 TLY'
Hydrochioric acid 7.0E+0 IRIS
Hydrogen cyanide {7.0E+1} IRIS
Hydrogen fluoride 5.9E+0 TLV'
Hydrogen sulfide 4.2E+1 CAAQS
Isocyanates
Toluene-2,4-diisocyanate 9.5E-2 TLY
Toluene-2,6-diisocyanate 9.5E-2 TLY
Methy! isocyanats 3.6E-1 LY
Lead and compounds .1.5E+0 CAAQS
Maleic anhydride 2.4E+0 TLV'
Manganese and compounds 4 .0E-1 IRIS
Mercury and compounds 3.0E-1 HEAST



Table III-8 (continued)

Noncancer Aeseptable Reference Exposure Levels (Chronic)

a

Inhalatgon b
Substance (ug/m”) Reference
Methanol 6.2E+2 TLY .
Methyl bromide 6.0E+0 HEAST
Methyl chloroform {3.2E+2} IRIS
(1,1,1-TCA) c
Methylene chloride 3.0E+3 HEAST
4,4'-Methylene dianiline 1.9E+0 TLV!
(and its dichloride)
Methyl mercury {1.0E+0} IRIS
Methyl methacrylate 9.8E+2 TLV!
Mineral fibers (< 1% free silica) 2.4E+1 TLY'
Naphthalene c {1.4E+1} HEAST
‘Nickel -and nickel compounds™ 2.4E-1 v TLV'
Nitrobenzene {1.7e+0} IRIS -
Nitrogen dioxide 4.7E+2 CAAQS
2-Nitropropane 2.0E+1 IRIS
Ozone c 1.8E+2 CAAQS
Perchloroethylene {3.5E+1} IRIS
(Tetrachloroethylene)
Phenol 4.5E+1 TLV
Phosphine {1.0E+1} IRIS
Phosphorous (white) {7.0€-2} IRIS
Phthalic anhydride {7.0E+3} IRIS
PCBs v 1.2E+0 TLV'
(Polychlorinated biphenyls)
Propylene oxide 3.0E+1 IRIS
Selenium compounds 5.0E-1 TLY'
S$iliea (respirables epysta444ne)° 1-2E+0 FLys
Sodium hydroxide 4.8E+0 TLV!
Styrene {7.0E+2} IRIS
Sulfates 2.5E+1 CAAQS
Sulfur dioxide 6.6E+2 CAAQS
Toluene " 2.0E+2 DTSC
.TrichloroethyIsnec 6.4E+2 TLV
Vinyl chloride 2.6E+1 CAAQS
Vinylidene chloride {3.2E+1} IRIS
Xylenes 3.0E+2 HEAST
Zinc compounds 3.5E+1 SPHEM

a - Values in {} have been converted from oral acceptab]g exposure-levéls
(mg/kg/day) by assuming a 70 kg person breathes 20 m” per day and equal
absorption occurs by the inhalation and oral routes. :
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b - IRIS, "Reference Doses from EPA's Integrated Risk Information System";
QEHHA-ATES., level was calculated by the 0ffice of Environmental Health Hazard
Assessment staff using a 100-fold safety factor with a NOEL from the
literature; .

QEHHA-PETS refers to the Office if Environmental Health Hazard Assessment,
Air Toxicology and Epidemiology Section; A

SPHEM, the Superfund Pubiic Health Evaluation Manual, 1986, pp. 149-156;
CAAQS, California Ambient Air Quality Standard;

EPA, letter from EPA's Pollutant Assessment Branch listing chemicals with
verified inhalation RfDs as of July 31, 1989;

HEAST, EPA Health Effects Assessment Summary Tables, Fourth Quarter FY 1991;
DISC, Department of Toxic Substances Control Applied Action Levels;

JLY' indicates that the number is derived from an ACGIH TLV value which has
been divided by an uncertainty factor of 420. [4.2 (to extrapolate from a 40
hour work week to a 168 hour full week) times 10 (to extrapolate from healthy
workers to sensitives) times 10 (since adverse health effects are often seen
at the TLVs)] ' '

¢ - Declared a Toxic Air Contaminant by ARB due to carcinogenicity.

d - Considered a carcinogen by EPA.

e - It¥ for erystebalite divided by 42- The endpeint is silicosis {Jung

disease}-
- . - 3

:___gQIET*_R:%gc1ﬁh%Lh_1h1;ﬂ;ﬁ?uLj?g_Ihg_annun1_nxg:3gg_ggnggntzatlgns_Ign_lgnd‘

References to Table III-8
1. EPA, 1985. "Health Assessment Document for Polychlorinated Dibenzo-p-Dioxins,"
EPA 600/8-84-014. ‘
2. See Appendix J for derivation of AEL.
3. Snellings M. W.; Zelenak, J. P.; and Weil, C.S., 1982. “Effects on

Reproduction in Fischer 344 Rats Exposed to Ethylene Oxide by Inhalation for
One Generation," Toxicology and Applied Pharmacology 63:382-388.
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Table III-109

Toxicological Endpoints to be Considered
in a Hazard Index (Chronic Toxicity)

Chemical System or Organ Affected®
CV/BL CNS/PNS IMMUN KIDN GI/LV _REPRO _ RESP  SKIN
Acetaldehyde X
Acrolein b , X
Acrylamide X
Acrylonitrile X X
Ammonia X X
Arsenic X X X
Benzene X ‘
Benzidene I X
Benzyl chloride X
Beryllium X
Bromine X
Bromine compounds (inorganic)
Hydrogen bromide ¢
Bromine pentafluoride X X X
Cadmium X X
Carbon tetrachloride ‘ I
Chtorinated dibenzo-p-dioxins D ¢ X X X
Chlorinated dibenzofurans X X X X
Chlorine X
Chlorobenzene _ X b { X : X
(monochlorobenzene)
Chlorofluorocarbons X
Chloroform X
Chlorophenois ' b X
Chloropicrin X
Chloroprene X
Chromium ) 4 X X
Copper (and compounds) ' X
Cresols (o, m, p) X
6rystalline siliea *
1,2-Dibromo-3-chloropropane X X X
(DBCP). ‘ ,
p-Dichlorobenzene : ‘ ' X
(1,4-Dichlorobenzene)
- Di(2-Ethylhexyl)phthalate 4
Dimethylamine ' X
1,4-Dioxane X X X X
Epichlorohydrin '
Ethyl acrylate : T ‘ X X X
Ethyl chloride X

Ethylene dibromide X .
(1,2-Dibromoethane) .
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Table III-1089 (continued)

Toxicological Endpoints to be Considered
in a Hazard Index (Chronic Toxicity)

Chemical . System or Organ Affected?

CY/BL_CNS/PNS IMMUN KIDN  GI/LV REPRO RESP ___SKIN

Ethylene dichloride . X X X
(1,2-Dichloroethane)
Dioxins (see chlorinated dibenzo-p-dioxins)

Ethylene glycol butyl ether X X

Ethylene glycol ethyl ether X X

Ethylene glycol ethyl ether X X
(acetate) '

Ethylene glycol methyl ether ¢ R

Ethylene glycol methyl ether X ¢
(acetate)

Ethylene oxide X

Formaldehyde X

gamma-Hexachlorocyclohexane ' X X o

Gasoline vapors ™ X X

Glutaraldehyde A _ X

Hexachlorobenzene X

Hexachlorocyclopentadiene ' X

Hydrazine X X

Hydrochloric acid X X

Hydrogen cyanide 4

Hydrogen fluoride - b X X

Hydrogen sulfide X

Lead and compounds X X x X X

Maleic anhydride X

Manganese and compounds 4 X

Mercury and compounds b 4  { X
(inorganic)

Methanol X

Methyl bromide X

Methyl chloroform ¢ X X

Methylene chloride : X X

4,4'-Methylene dianiline X

Methyl isocyanate : X X

Methyl mercury 4

Methyl methacrylate ' : X

Mineral fibers ¢

Naphthalene X

Nickel (all compounds) X X _ ~ X

Nitrobenzene X X

Nitrogen dioxide X

2-Nitropropane { )
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Table III-109 (continued)

Toxicological Endpoints to be-Considered
in a Hazard Index (Chronic Toxicity)

Chemical System or Organ Affected®
CV/BL CNS/PNS TMMUN KIDN GI/LV REPRO RESP _ SKIN

Ozone : X

PCBs X X X
(Polychlorinated biphenyls)

Perchloroethylene ¢ X

Phenol X X

Phosphine S X X

Phosphorous (white) X

Phthalic anhydride X 4

Propylene oxide X ¢ X X X X

Selenium and compounds X '

Sodium hydroxide : S ¢ X

Styrene , X

Sulfates X

Sulfur Dioxide X

Toluene X o ¢

Toluene diisocyanates X

Trichloroethylene X X

Vinyl chloride _ X X

Vinylidene chloride X ‘

Xylenes X X

Zinc and compounds X . : X

a - CV/BL - cardiovascular or hlood system; CNS/PNS - central or peripheral nervous
system; IMMUN - immune system; KIDN - kidney; GI/LV - gastrointestinal system and
liver; RESP - respiratory system; REPRO - reproductive system including
teratogenic and developmental effects; SKIN - skin irritation or other effects.

b - Refers to primary target system(s) of concern for this chemical. Hazard index

for an endpoint should include those chemicals marked Xx. Consult Table III-8 for
levels to use in the Hazard Index calculations.
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Table III-910

Noncancer Acceptable Reference Exposure Levels (Acute)

Chemical : Exposure3Leve1 Toxic Endpoint Reference
(ug/m”)
Ammonia 2.1E+3 * ~Respiratory-irritation 1
Acrolein 2.5E+0 Respiratory irritation 2
Arsine 1.3E+2 Blood : 1
Benzyl chloride 5.0E+1 Respiratory ‘irritation 2
Carbon tetrachloride - 1.9E+2 CNS 1
Chlorine 2.3E+1 Respiratory irritation 1
Copper and compounds 1.0E+1 Respiratory irritation 2
1,4-Dioxane 2.0E+1 Eye irritation 3
Ethylene glycol methyl 3.2E+2 Reproductive/developmental 3
ether
Ethylene glycol ethyl 3.7E+2 Reproductive/developmental 3
ether
Ethylene glycol monoethyl 1.6E+3 Reproductive/developmental 3
ether acetate T
Ethylene glycol monobutyl 1.5E+3 Blood 3
ether ' _
Formaldehyde 3.7E+2 Respiratory irritation 1
Hydrochloric acid 3.0E+3 Respiratory irritation 1
-Hydrogen cyanide 3.3E+3 NS 1
Hydrogen fluoride 5.8E+2 Respiratory irritation 1
Hydrogen sulfide 4.2E+1- Respiratory irritation 4
Maleic anhydride 1.0E+1 Respiratory irritation 2
Mercury (inorganic) 3.0E+1 CNS, Kidney, Liver 3
~ Methy! chloroform 1.9E+5 CNS 3
Methylene chloride 3.5E+3 CNS 1
‘Nickel compounds 1.0E+0 Immunotoxicity 3
Nitrogen dioxide 4.7E+2 Respiratory irritation 4
Ozone 1.8E+2 Respiratory irritation 4
Perchloroethylene 6.8E+3 CNS 1
(Tetrachloroethylene)
Phosgene 1.2E+1 Respiratory irritation 1
Propylene oxide 1.0E+3 CNS 3
Selenium 2.0E+0 Respiratory irritation 2
Sodium hydroxide 2.0E+1 Respiratory irritation 2
Sulfates 2.5E+1 Respiratory irritation 5
Sulfur Dioxide 6.6E+2 Respiratory irritation 4
Xylenes 4.4E+3 Respiratory irritation 2




References to Table III-5]10

1. These values are equal to the ambient concentration limits (ACLs) for 60 minute
exposures developed by Lewis and Alexeeff “Quantitative Risk Assessment of
Noncancer Health Effects for Acute Exposure to Air Pollutants”. Presented at
the 1989 Annual Meeting of the Air and Waste Management Association.

2. These numbers were derived by dividing the Threshold Limit Value by 1060. The
TLVs in-these-cases were considered to-be human LOAELs by Office of
Environmental Health Hazard Assessment, Air Toxicology and Epidemiology Section
staff. Reference: American Conference of Governmental Industrial Hygienists,
Documentation of the Threshold Limit Values and Biological Exposure Indices,
1986, Cincinnati. '

3. See Appendix J for references as well as an explanation of the derivation of
these .values. '

4. California ambient air quality standard (one-hour averaging time). California
Code of Regulations, Title 17, section 70200.

8- Galifornia ambient air quality standard {30-day averageing time}- Galifernia
"~m-Gede of ‘Reguiatiensy Fitle 17y sectien 70200

. 62. Califonia ambient air quality standard (24-hour averaging time). California
Code of Regulations, Title 17, section 70200.
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Iv. .
ORGANIZATION OF THE HEALTH RISK ASSESSMENT REPORT
A. REFINED HEALTH RISK ASSESSMENT

The health risk assessment should be a complete document that can stand
alone. The assessment should begin with an executive summary which includes
a description of the facility and impact area, a map of the impact area, and
a2 summary of the potential cancer risk, acute health effects, and chronic
noncancer health effects. The summary should also indicate which chemicals
are most significant in terms of health impacts and the importance of any
exposure pathway. The executive summary should emphasize the results of the
standard procedure i i i

-

The report should describe any deviations from the procedures
recommended in these guidelines and should identify where district guidance
has been provided. All calculations, assumptions, dispersion modeling and
exposure modeling printouts should be included. Appendix L provides a
sample table of contents and suggested tables and figures.

B. SCREENING HEALTH RISK ASSESSMENT

A screening risk assessment should include the following for review by
the district and the OEHHA.

1. Description of facility

2. ifi i

3. Identification of Air Toxics "Hot Spots" Act substances emitted

4. Individual excess cancer risk for the maximum exposed individual

5. Estimation of maximum potential excess cancer burden

6. Comparison of acute and chronic exposure levels to the OEHHA
acceptable exposure levels

1. Appendices

o A1l calculations
o Dispersion modeling printouts

C. DESCRIPTION OF POTENTIAL EMISSIO“ CONTROLS (OPTIONAL)

As an appendix to the risk assessment, districts may request a
discussion of potential emission control strategies. This risk management
discussion should not be included within the risk assessment. Inclusion of
risk management concerns in the presentation of the.risk assessment results
will be considered inappropriate.
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(1) Notify the agency of its determination. :

(2) Within 45 days of the notification pursuant to paragraph (1), hold a
public hearing at which the agency may present information related to
expenditure of the revenues from the fees.

(3) After the public hearing, if the district determines that the agency
has expended the revenues from the fees in a manner which is contrary to
this chapter or which will not result in the reduction of air pollution from
motor vehicles pursuant to the California Clean Air Act of 1988 or the plan
prepared pursuant to Article 5 (commencing with Section 40460) of
Chapter 5.5 of Part 3, the district shall withhold these revenues from the
agency in an amount equal to the amount which was inappropriately
expended. Any revenues withheld pursuant to this paragraph shall be
redistributed to the other agencies or, upon approval of the district board,
to entities specified in the work programs developed by the mobile source

* advisory committee, to the extent the district determines that they have
complied with this chapter.

(d) Any agency which receives fee revenues pursuant to Section 44243
or 44244 shall expend the funds within one year of the program or project
completion date. _

—.— {Amended by Stats. 1992, Ch. 427, Sec. 108. Effective Jamivary 1,1993) = 7

44245. The state board shall report to the Legislature on or before
December 31, 1992, on the air pollution reduction programs funded
pursuant to this chapter. The report shall include, but not be limited to, an
analysis of the use of vehicle registration fees for air pollution programs, the
efficacy and results of the programs funded by the fees and any conclusions
and recommendations by the state board. '

(Added by Stats. 1990, Ch. 1708, Sec. L)

44247, Local agencies imposing vehicle registration fees for air
pollution programs pursuant to this chapter shall report to the state board
on their use of the fees and the results of the programs funded by the fees
and shall cooperate with the state board in the preparation of its report.
These reports shall be submitted according to a schedule adopted by the
state board to ensure compliance with the reporting requirerments of
Section 44245. .

(Added by Stats. 1990, Ch. 170, Sec. 1)

PART 6. AIR TOXICS “HOT SPOTS™ INFORMATION AND
ASSESSMENT

(Part 6 added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section
44334. Note: Sections 44380 and 44384 became operative Jan. 1, 1988.)

CHAPTER 1. LEGISLATIVE FINDINGS AND DermntTiONs
-(Chapter 1 added by Stats 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to
: Section 44384.)
44300. This part shall be known and may be cited as the Air Toxics “Hot

Spots™ Information and Assessment Act of 1987, _
(Added by Stats. 1987, Ch. 1252, Sec. ]. Operative July 1, 1988, pursuant to Section 4438¢.) -
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4:301. The Legislature finds and declares all of the following:

(a) Inthe wake of recent publicity surrounding planned and unplanned
releases of toxic chemnicals into the atmosphere, the public has become
increasingly concerned about toxics in the air. .

(b) The Congressional Research Service of the Library of Congress has
concluded that 75 percent of the United States population lives in
proximity to at least one facility that manufactures chemicals. An
incomplete 1985 survey of large chemical companies conducted by the
Congressional Research Service documented that nearly every chemical
plant studied routinely releases into the surrounding air significant levelsof
substances proven to be or potentially hazardous to public health.

(c) Generalized emissions inventories compiled by air pollution control
districts and air quality management districts in California confirm the
findings of the Congressional Research Service survey as well as reveal that
many other facilities and businesses which do not actually manufacture
chemicals do use hazardous substances in sufficient quantities to expose, or
in 2 manner that exposes, surrounding populations to toxic air releases.

(d) These releases may create localized concentrations or air toxics “hot
spots™ where emissions from specific sources may expose individuals and
population groups to elevated risks of adverse health effects, including, but
not limited to, cancer and contribute to the cumulative health risks of
emissions from other sources in the area. In some cases where large
populations may not be significantly affected by adverse health risks,
individuals may be exposed to significant risks.

(e) Little data is currently available to accurately assess the amounts,
types, and health impacts of routine toxic chemical releases into the air. Asa
result, there exists significant uncertainty about the amounts of potentially
hazardous air pollutants which are released, the location of those releases,
and the concentrations to which the public is exposed.

(f) The State of California has begun to implement a long-term program
to identify, assess, and control ambient levels of hazardous air pollutants,
but additional legislation is needed to provide for the collecton and
evaluation of information concerning the amounts, exposures, and short-
" and long-term health effects of hazardous substances regularly released to
the surrounding atmosphere from specific sources of hazardous releases.

(2) In order to more effectively implement control strategies for those
materials posing an unacceptable risk to the public health, additional
information on the sources of potentially hazardous air pollutants is
necessary.

(h) Itisin the public interest to ascertain and measure the amounts and
types of hazardous releases and potentially hazardous releases from
specific sources that may be exposing people to those releases, and to assess
the health risks to those who are exposed.

(Added by Stats 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44302. The definitions set forth in this chapter govern the construction
of this part. .
(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)
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44303. “"Air release” or “release” means any activity that may cause the
issuance of air contaminants, including the actual or potential spilling,
leaking, pumping, pouring, emitting, emptying, discharging, injecting,
escaping, leaching, dumping, or disposing of a substance into the ambient
air and that results from the routine operation of a facility or that is
predictable, including, but not limited to, continuous and intermittent
releases and predictable process upsets or leaks. ‘

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44304. “Facility” means every structure, appurtenance, installation,
and improvement on land which is associated with a source of air releases
or potential air releases of a hazardous material. :

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44334

44306. “Health risk assessment”™ means a detailed comprehensive
analysis prepared pursuant to Section 44361 to evaluate and predict the
dispersion of hazardous substances in the environment and the potential
for exposure of human populations and to assess and quantify both the
individual and populationwide health risks associated with those levels of
exposure.

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44307. “Operator™ means the person who owns or operates a facility or

part of a facikity.
(Added by Stats. 1987, Ch. 1952, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44308. “Plan” means the emissions inventory plan which meets the
conditions specified in Section 44342.
(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)
44309. “Report” means the emissions inventory report specified in
Section 44341.
(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

CHAPTER 2. .FAC!LHB SUBJECT TO THIS PART

{Chapter 2 added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to
. Section 44384.)

44320. This part applies to the following:

(a) Any facility which manufactures, formulates, uses, or releases any of
the substances listed pursuant to Section 44321 or any other substance
which reacts to form a substance listed in Section 44321 and which releases
or has the potential to release total organic gases, particulates, or oxides of
nitrogen or sulfur in the amounts specified in Section 44322

(b) Except as provided in Section 44323, any facility which is listed in
any current toxics use or toxics air emission survey, inventory, or report
released or compiled by a district. A district may, with the concurrence of
the state board, waive the application of this part pursuant to this
subdivision for any facility which the district determines will not release
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any substance listed pursuant to Section 44321 due to a shutdown or a

process change.
(Amended by Stats. 1989, Ch. 1254, Sec. 7.)

References at the time of publication (see page iii):
Reguladions: 17, CCR, sections 90700-90703, 90704, 93303, 93306

44321. For the purposes of Section 44320, the state board shall compile
and maintain a list of substances that contains, but is not limited to, all of the
following: «

(a) Substances identified by reference in paragraph (1) of subdivision
(b) of Section 6382 of the Labor Code and substances placed on the list
prepared by the National Toxicology Program issued by the United States
Secretary of Health and Human Services pursuant to paragraph (4) of
Section 262 of Public Law 95-622 of 1978. For the purposes of this
subdivision, the state board may remove from the list any substance which
meets both of the following criteria:

(1) No evidence exists that it has been detected in air.

(2) The substance is not manufactured or used in California, or, if
- manufactured or-used im California, because of the physical ‘or chemical

characteristics of the substance or the manner in which it is manufactured
- or used, there is no possibility that it will become airborne.

(b) Carcinogens and reproductive toxins referenced in or compiled
pursuant to Section 25249.8, except those which meet both of the criteria
identified in subdivision (a). .

(¢) The candidate list of potential toxic air contaminants and the list of
designated toxic air contaminants prepared by the state board pursuant to
Article 2 (commencing with Section 39660) of Chapter 3.5 of Part 2,
including, but not limited to, all substances currently under review and
scheduled or nominated for review and substances identified and listed for
which health effects information is limited. '

(d) Substances for which an information or hazard alert has been issued
by the repository of current data established pursuant to Section 147.2 of
the Labor Code.

(e) Substances reviewed, under review, or scheduled for review as air
toxics or potential air toxics by the Office of Air Quality Planning and
Standards of the Environmental Protection Agency, including substances
evaluated in all of the following categories or their equivalent: preliminary
health and source screening, detailed assessment, intent to list, decision not
to regulate, listed, standard proposed, and standard promulgated.

(f) Any additional substances recognized by the state board as
presenting a chronic or acute threat to public heaith when present in the
ambient air, including, but not limited to, any neurotoxins or chronic
respiratory toxins not included within subdivision (a), (b), (c), (d),or (e).

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

References at the time of publication (see page iii): ’
Regulations: 17, CCR, sections 90700-90702, 93307, 93308, 93334. 93335
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44322, This part applies to facilities specified in subdivision (a) of
Section 44320 in accordance with the following schedule:

(a) For those facilities that release, or have the potential to release, 25
tons per vear or greater of total organic gases, particulates, or oxides of
nitrogen or sulfur, this part becomes effective on July 1, 1988.

(b) For those facilities that release, or have the potential to release,
more than 10 but less than 25 tons per year of total organic gases,
particulates, or oxides of nitrogen or sulfur, this part becomes effective July
1, 1989:

(¢) For those facilities that release, or have the potential to release, less
than 10 tons per year of total organic gases, particulates, or oxides of
nitrogen or sulfur, the state board shall, on or before July 1, 1990, prepare
and submit a report to the Legislature identifying the classes of those
facilities to be included in this part and specifying a timetable for their
inclusion.

(Amended by Stats. 1989, Ch. 1254, Sec. 8.)

References at the time of publication (see page iii): o

" Regulations: 17, CCR, sections 0702, $0703, 93303-9330S, 93308

44323. A district may prepa.ré an industrywide emissions inventory and
health risk assessment for facilities specified in subdivision (b) of Section

' 44320 and subdivisions (a) and (b) of Section 44322, and shall prepare an

industrywide emissions inventory for the facilities specified in subdivision
(c) of Section 44322, in compliance with this part for any class of facilities
that the district finds and determines meets all of the following conditions:

(a) All facilities in the class fall within one four-digit Standard Industrial
Classification Code.

(b) Individual compliance with this part would impose severe economic
hardships on the majority of the facilities within the class.

(c) The majority of the class is composed of small businesses.

(d) Releases from individual facilities in the class can easily and
generically be characterized and calculated.

. (Amended by Stats. 1989, Ch. 1254, Sec. 9.)

References at the time of publication (see page iii):
Regulations: 17, CCR, sections 93304, 93306

44324. This part does not apply to any facility where economic poisons
are employed in their pesticidal use, unless that facility was subject to
district permit requirements on or before August 1, 1987. As used in this
section, “pesticidal use™ does not include the manufacture or formulation
of pesticides.

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)
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44325. Any solid waste disposal facility in compliance with Section
41805.5 is in compliance with the emissions inventory requirements of this

part.
(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Secton 44384.)

CHAPTER 3. AIR Toxics EMISSION INVENTORIES

{(Chapter 3 added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to
Section +4384.)

— 44340. (a) The operator of each facility subject to this part shall
prepare and submit to the district a proposed comprehensive emissions
inventory plan in accordance with the criteria and guidelines adopted by
the state board pursuant to Section 44342 .

(b) The proposed plan shall be submitted to the district on or before
August 1, 1989, except that, for any facility to which subdivision (b) of
Section 44322 applies, the proposed plan shall be submited to the district on
or before August 1, 1990. The district shall approve, modify, and approve
as modified, or return for revision and resubmission, the plan within 120
days of receipt.

(c) The district shall not approve a plan unless all of the following
(1) The plan meets the requirements established by the state board

pursuant to Section 44342
(2) The plan is designed to produce, from the list compiled and

maintained pursuant to Section 44321, a comprehensive characterization
of the full range of hazardous materials that are released, or that may be
released, to the surrounding air from the facility. Air release data shall be
collected at, or calculated for, the primary locations of actual and potential
release for each hazardous material. Data shall be collected or calculated
for all continuous, intermittent, and predictable air releases.

(3) The measurement technologies and estimation methods proposed
provide state-of-the-art effectiveness and are sufficient to produce a true
representation of the types and quantities of air releases from the facility.

(4) Source testing or other measurement techniques are employed
wherever necessary to verify emission estimates, as determined by the
state board and to the extent technologically feasible. All testing devices
shall be appropriately located, as determined by the state board.

(5) Data are collected or calculated for the relevant exposure rate or
rates of each hazardous material according to its characteristic toxicity and
for the emission rate necessary to ensure a characterization of risk
associated with exposure to releases of the hazardous material that mests
the requirements of Section 44361. The source of all emissions shall be
displayed or described.

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

References at the time of publication (see page ii):

Regulations: 17, CCR, sections 93300, 93301, $3303-93307, 93310-93315, 93320, 9332193324,
§3330-83340, 93345-93347
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44341. Within 180 days after approval of a plan by the district, the
operator shall implement the plan and prepare and submit a report to the
district in accordance with the plan. The district shall transmit all
monitoring data contained in the approved report to the state board.

{(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

References at the time of publication {see page iii):

Regulations: 17, CCR, sections $3300, 93501, 93303-93306, 93310-03315, 93320-93324,
$3330-93340, 93345-93347
44342, The state board shall, on or before May 1, 1989, in consultation
witk: the districts, develop criteria and guidelines for site-specific air toxics
emissions inventory plans which shall be designed to comply with the
conditions specified in Section 44340 and which shall include at least all of
the following:

. (&) For each class of facility, a designation of the hazardous materials for
which emissions are to be quantified and an identification of the likely

~———source types within that class of facility. The hazardous materials for -

quantification shall be chosen from among, and may include all or part of,
the list specified in Section 44321.

(b) Requirements for a facility diagram identifying each actual or
potential discrete emission point and the general locations where fugitive
emissions may occur. The facility diagram shall include any nonpermitted
and nonprocess sources of emissions and shall provide the necessary data to
identify emission characteristics. An existing facility diagram which meets
the requirements of this section may be submitted.

(c) Requirements for source testing and measurement. The guidelines
may specify appropriate uses of estimation techniques including, but not

- limited to, emissions factors, modeling, mass balance analysis, and
projections, . except that source testing shall be required wherever
necessary to verify emission estimates to the extent technologically
feasible. The guidelines shall specify conditions and locations where source
testing, fence-line monitoring, or other measurement techniques are to be
required and the frequency of that testing and measurement.

. (d) Appropriate testing methods, equipment, and procedures,
including quality assurance criteria.

(e) Specifications for acceptable emissions factors, including, but not
limited to, those which are acceptable for substantially similar facilities or
equipment, and specificaion of procedures for other estimation
techniques and for the appropriate use of available data.

() Specification of the reporting period required for each hazardous

material for which emissions will be inventoried.
. (8) Specifications for the collection of useful data to identify toxic air
contaminants pursuant to Article 2 (commencing with Section 39660) of
Chapter 3.5 of Part 2.

(h) Standardized format for preparation of reports and presentation of

data. '
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(i) A program to coordinate and eliminate any possible overlap
between the requirements of this chapter and the requirements of Section
313 of the Superfund Amendment and Reauthorization Act of 1986 ( Public
Law 99-499).

The state board shall design the guidelines and criteria to ensure that, in
collecting data to be used for emissions inventories, actual measurement is
utilized whenever necessary to verify the accuracy of emission estimates,
to the extent technologically feasible.

{Added by Stars. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

Hefere‘ncs at the time of publication (see page ii):

Regulations: 17. CCR, sections 93300, 93301, 93303-93307, 93310-93315, 93320-93324,
$3350-93340, 93345-93347 .

44343. The district shall review the reports submitted pursuant to
Section 44341 and shall, within 90 days, review each report, obtain
corrections and clarifications of the data, and notify the State Department
of Health Services, the Department of Industrial Relations, and the city or
county health department of its findings and determinations as a result of

- its review of the report.

(Added by Stats 1967, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44344. Emissions inventories developed pursuant to this chapter shall
be updated biennially, in accordance with procedures established by the
state board. These biennial updates shall take into consideration
improvements in measurement techniques and advancing knowledge
concerning the types and toxicity of hazardous materials released or
potentially released.

(Added by Stats. 1967, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44334.)
References at the time of publication (see page iii):

Regulations: 17, CCR, sections $3307, 93330

44345. (a) On or before July 1, 1989, the state board shall develop a
program to compile and make available to other state and local public
agencies and the public all data collected pursuant to this chapter. :

(b) In addition, the state board, on or before March 1, 1990, shall
compile, by district, emissions inventory data for mobile sources and area
sources not subject to district permit requirements, and data on natural
source emissions, and shall incorporate these data into data compiled and
released pursuant to this chapter. . - _

(Added by Stats. 1987, Ch. 1252, Sec. L. Operative July 1, 1988, pursuant to Section 44334.)

References at the time of publication (see page iii):
Regulations: 17, CCR, sections 93330, 93345
44346. (a) Ifan operator believes that any information required in the

facility diagram specified pursuant to subdivision (b) of Section 44342
involves the release of a trade secret, the operator shall nevertheless make
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the disclosure to the district, and shall notify the district in writing of that
belief in the report.

(b) Subject to this section, the district shall protect from disclosure any
trade secret designated as such by the operator, if that trade secret isnota
public record. .

(c¢) Upon receipt of a request for the release of information to the public
which includes information which the operator has notified the districtisa
trade secret and which is not a public record, the following procedure
applies:

p?1) The district shall notify the operator of the request in writing by
certified mail, return receipt requested.

(2) The district shall relc.se the information to the public, but not
earlier than 30 days after the date of mailing the notice of the request for
information, unless, prior to the expiration of the 30-day period, the
operator obtains an acton in an appropriate court for a declaratory
judgment that the information is subject to protection under this section or
for a preliminary injunction prohibiting disclosure of the information to the
" “~public and promptly notifies the district of that action.

(d) This section does not permit an operator to refuse to disclose the
information required pursuant to this part to the district.

(e) Any information determined by a court to be a trade secret, and not
a public record pursuant to this section, shall not be disclosed to anyone
except an officer or employee of the district, the state, or the United States,
in connection with the official duties of that officer or employee under any
law for the protection of health, or to contractors with the district or the
state and its empléyees if, in the opinion of the district or the state,
disclosure is necessary and required for the satisfactory performance of a
contract, for performance of work, or to protect the health and safety of the
emplovees of the contractor. ~

(f) Any officer or employee of the district or former officer or employee
who, by virtue of that employment or official position, has possession of, or
has access to, any trade secret subject to this section, and who, knowing that

‘disclosure of the information to the general public is prohibited by this
section, knowingly and willfully discloses the information in any manner to
any person not entitled to receive it is guilty of a misdemeanor. Any
contractor of the district and any employee of the contractor, who has been
furnished information as authorized by this section, shall be considered an
employee of the district for purposes of this section.

(g) Information certified by appropriate officials of the United States as
necessary to be kept secret for national defense purposes shall be accorded
the full protections against disclosure as specified by those officials or in
accordance with the laws of the United States - -

(h) As used in this section, “trade secret™ and “public record” have the
meanings and protections given to them by Section 6254.7 of the
Government Code and Section 1060 of the Evidence Code. All information
collected pursuant to this chapter, except for data used to calculate
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emissions data required in the facility diagram, shall be considered “air
pollution emission data,” for the purposes of this section.
(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section +3384.)

References at the time of publication (see page iii):
Regulations: 17, CCR, sections 93321, 93322, 93339

CHAPTER 4. RISK ASSESSMENT

(Chapter 4 added by Stats. 1987, Ch. 1252, Sec. 1. Operative Juiy 1, 1988, pursuant to
Section 44384.)

44360. (a) Within 90 days of completion of the review of all emissions
inventory data for facilities specified in subdivision (a) of SecHon 44322, but
not later than December 1, 1990, the district shall, based on examination of
the emissions inventory data and in consultation with the state board and
the State Department of Health Services, prioritize and then categorize
those facilities for the purposes of health risk assessment. The district shall
designate high, intermediate, and low priority categories and shall inrlude
each facility within the appropriate category based on its individual
priority. In establishing priorities pursuant to this section, the district shall
consider the potency, toxicity, quantity, and volume of hazardous materials
released from the facility, the proximity of the facility to potential
receptors, including, but not limited to, hospitals, schools, day care centers,
worksites, and residences, and any other factors that the district finds and
determines may indicate that the facility may pose a significant risk to
receptors. The district shall hold a public hearing prior to the final
establishment of priorities and categories pursuant to this section.

(b) (1) Within 150 days of the designation of priorities and categories
pursuant to subdivision (a), the operator of every facility that has been

" included within the highest priority category shall prepare and submit to

the district a-health risk assessment pursuant to Section 44361. The district
may, at its discretion, grant a 30-day extension for submittal of the health
risk assessment. .

(2) Health risk assessments required by this chapter shall be prepared in

‘accordance with guidelines established by the Office of Environmental

Health Hazard Assessment. The office shall prepare draft guidelines which
shall be circulated to the public and the regulated community and shall
adopt risk assessment guidelines after consulting with the state board and
the Risk Assessment Committee of the California Air Pollution Control
Officers Association and after conducting at least two public workshops,
one in the northern and one in the southern part of the state. The adoption
of the guidelines is not subject to Chapter 3.5 (commencing with Section
11340) of Part 1 of Division 3 of Title 2 of the Government Code. The
scientific review panel established pursuant to Section 39670 shall evaluate
the guidelines adopted under this paragraph and shall recommend
changes and additional criteria to reflect new scientific data or empirical .

studies.
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(3) The guidelines established pursuant to paragraph (2) shall impose
only those requirements on facilities subject to this subdivision that are
necessary to ensure that a required risk assessment is accurate and
complete and shall specify the type of site-specific factors that districts may
take into account in determining when a single health risk assessment may
be allowed under subdivision (d). The guidelines shall, in addition, allow
the operator of a facility, at the operator’s option, and to the extent that
valid and reliable data are available, to include for consideration by the
district in the health risk assessment any or all of the following
supplemental information:

(A) Information concerning the scientific basis for selecting risk
parameter values that are different than those required by the guidelines
and the likelihood distributions that result when alternative values are
used.

~(B) Data from dispersion models, microenvironment characteristics,
and population distributions that may be used to estimate maximum actual
exposure.

(C) Risk expressions that show the likelihood that any given risk
__estimate is the correct risk value.

(D) A description of the incremental reductions in risk that occur when
exposure is reduced.

(4) To ensure consistency in the use of the supplemental information
authorized by subparagraphs (A), (B), (C), and (D) of paragraph (3), the
guidelines established pursuant to paragraph (2) shall include guidance for
use by the districts in considering the supplemental information when it is
included in the health risk assessment.

(c¢) Upon submission of emissions inventory data for facilities specified
in subdivisions (b) and (c) of Section 44322, the district shall designate
facilities for inclusion within the highest priority category, as appropriate,

.and any facility so designated shall be subject to subdivision (b). In
addition, the district may require the operator of any facility to prepare and
submit health risk assessments, in accordance with the priorities developed
pursuant to subdivision (a). -

(d) The district shall, except where site specific factors may affect the
results, allow the use of a single health risk assessment for two or more
substantially identical facilities operated by the same person.

(e) Nothing contained in this section, Section 44380.5, or Chapter 6
(commencing with Section 44390) shall be interpreted as requiring a
facility operator to prepare a new or revised health risk assessment using
the gujdelines established pursuant to paragraph (2) of subdivision (a) of
this section if the facility operator is required by the district to begin the
preparation of a health risk assessment before those guidelines are
established. :

(Amended by Stats. 1992, Ch. 1162, Sec. 1. Effective January 1, 1993.)

44361. (a) Each health risk assessment shall be submitted to the
district. The district shall make the health risk assessment available for

public review, upon request. After preliminary review of the emissions
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impact and modeling data, the district shall submit the health risk
assessment to the State Department of Health Services for review and,
within 180 days of receiving the health risk assessment, the State
Department of Health Services shall submit to the district its comments on
the data and findings relating to health effects. The district shall consult
with the state board as necessary to adequately evaluate the emissions
impact and modeling data contained within the risk assessment.

(b) For the purposes of complying with this section, the State
Department of Health Services may select a qualified independent
contractor to review the data and findings relating to health effects. The
State Department of Health Services shall not select an independent
contractor to review a specific health risk assessment who may have a
conflict of interest with regard to the review of that health risk assessment.
Any review by an independent contractor shall comply with the following
reguirements:

(1) Be performed in a manner consistent with guidelines provided by
the State Department of Health Services.

(2) Be reviewed by the State Department of Health Services for
accuracy and completeness. .

(3) Be submitted by the State Department of Health Services to the
district in accordance with this section.

(c) The district shall reimburse the State Department of Health
Services or the qualified independent contractor designated by the State
Department of Health Services pursuant to subdivision (b), within 45 days
of its request, for its actual costs incurred in reviewing a health risk
assessment pursuant to this section. ) )

(d) If a district requests the State Department of Health Services to
consult with the district concerning any requirement of this part, the
district shall reimburse the State Department of Health Services, within 45
days of its request, for the costs incurred in the consultation. ,

(e) Upon designation of the high priority facilities, as specified in
subdivision (a) of Section 44360, the State Department of Health Services
shall evaluate the staffing requirements of this section and may submit
recommendations to the Legislature, as appropriate, concerning the
maximum number of health risk assessmnents to be reviewed each year
pursuant to this secton. )

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44362. (a) Taking the cormnments of the State Department of Health
Services into account, the district shall approve or return for revision and
resubmission and then approve, the health risk assessment within 180 days
of receipt. If the health risk assessment has not been revised and
resubrnitted within 60 days of the district’s request of the operator to do so,
the district may modify the health risk assessment and approve it as
modified. :

(b) Upon approval of the health risk assessment, the operator of the
facility shall provide notice to all exposed persons regarding the results of
the health risk assessment prepared pursuant to Section 44361 if, in the -
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judgment of the district, the health risk assessment indicates there is a
significant health risk associated with emissions from the facility. If notice is
required under this subdivision, the notice shall include only information
concerning significant health risks attributable to the specific facility for
which the notice is required. Any notice shall be made in accordance with
procedures specified by the district. ‘
(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44363. (a) Commencing July 1, 1991, each district shall prepare and
publish an annual report which does all of the following:

(1) Describes the priorities and categories designated pursuant to
Section 44360 and summarizes the results and progress of the health risk
assesstnent program undertaken pursuant to this part. :

(2) Ranks and identifies facilities according to the degree of cancer risk
posed both to individuals and to the exposed population.

(3) Identifies facilities which expose individuals or populations to any
noncancer health risks.

(4) Describes the status of the development of control measures to
reduce emissions of toxic air contaminants, if any. e

(b) The district shall disseminate the annual report to county boards of
supervisors, city councils, and local health officers and the district board
shall hold one or more public hearings to present the report and discuss its
content and significance.

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44364. The state board shall utilize the reports and assessments
developed pursuant to this part for the purposes of identifying, establishing
priorities for, and controlling toxic air contaminants pursuant to Chapter
3.5 (commencing with Section 39650) of Part 2.

(Added by Stats. 1987, Ch. 1252 Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44365. (a) If the state board finds and determines that a district's
actions pursuant to this part do not meet the requirements of this part, the
state board may exercise the authority of the district pursuant to this part to
approve emissions inventory plans and require the preparation of health
risk assessments.

(b) This part does not prevent any district from establishing more
stringent criteria and requirements than are specified in this part for
approval of emissions inventories and reguiring the preparation and
submission of health risk assessments. Nothing in this part limits the
authority of a district under any other provision of law to assess and
regulate releases of hazardous substances. - '

(Added by Stats. 1967, Ch. 1252, Sec. L. Operative July 1, 1988, pursuant to Section 44384.)

44366. (a) Inorderto verify the accuracy of any information submitted
by facilities pursuant to this part, a district or the state board may proceed
" in accordance with Section 41510. .

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)
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CHAPTER 5. FEES AND REGULATIONS

(Chapter 5 udded by Stats. 1967, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to
Section 44384.)

44380. (a) Thestate board shall adopt a regulation which does all of the
following:

(1) Sets forth the amount of revenue which the district must collect to
recover the reasonable anticipated cost which will be incurred by the state
board and the Office of Environmental Health Hazard Assessment to
implement and administer this part.

(2) Requires each district to adopt a fee schedule which recovers the
costs of the district and which assesses a fee upon the operator of every
facility subject to this part. A district may request the state board to adopta
fee schedule for the distric: if the district’s program costs are approved by
the district board and transmitted to the state board by April I of the yearin
which the request is made.

(3) Requires any district that has an approved toxcs emissions
inventory compiled pursuant to this part by August 1 of the preceding year
to adopt a fee schedule, as described in paragraph (2), which imposes on
- =~ —facility operators fees which are, to the maxdmum extent practicable,

proportionate to the extent of the releases identified in the toxics emissions
inventory and the level of priority assigned to that source by the district
pursuant to Section 44360.

(b) Commencing August 1, 1992, and annually thereafter, the state
board shall review and may amend the fee regulation.

(¢) The district shall notify each person who is subject to the fae of the
obligation to pay the fee. If a person fails to pay the fee within 60 days after
receipt of this notice, the district, unless otherwise provided by district
rules, shall require the person to pay an additional administrative civil
penalty. The district shall fix the penalty at not more than 100 percent of
the assessed fee, but in an amount sufficient in its determination, to pay the
district’s additional expenses incurred by the person's noncompliance. If a

- person fails to pay the fee within 120 days after receipt of this notice, the
district may initiate permit revocation proceedings. If any permit is
revoked, it shall be reinstated only upon full payment of the overdue fee
plus any late penalty, and a reinstatement fee to cover administrative costs
of reinstating the permit.

(d) Each district shall collect the fees assessed pursuant to subdivision
(a). After deducting the costs to the district to implement and administer
this part, the district shall transmit the remainder to the Controller for
deposit ‘in the Air Toxics Inventory. and Assessment Account, which is
bereby created in the General Fund. The money in the account isavailable,
upon appropriation by the Legislature, to the state board and the Office of
Environmental Health Hazard Assessment for the purposes of
administering this part.

(Amended by Stats. 1992, Ch. 3i3, Sec. 1. Effective January 1, 1993.)

44380.5. In addition to the fee assessed pursuant to Section 44380, a

supplemental fee may be assessed by the district, the state board, or the
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Office of Environmental Health Hazard Assessment upon the operator ofa
facility that, at the operator’s option, includes supplemental information
authorized by paragraph (3) of subdivision (b) of Section 44360 in a health
risk assessment, if the review of that supplemental information
substantially increases the costs of reviewing the health risk assessment by
the district, the state board, or the office. The supplemental fee shall be set
by the state board in the regulation required by subdivision (a) of Section
44380 and shall be set in an amount sufficient to cover the direct costs to
review the information supplied by an operator pursuant to paragraph (3)
of subdivision (b) of Section 44360. - '
(Added by Stats 1992, Ch. 1162, Sec. 2 Effective January 1, 1993.)

44381. (a) Any person who fails to submit any information, reports, or
statements required by this part, or who fails to comply with this part or
with any permit, rule, regulation, or requirement issued ‘or adopted
pursuant to this part, is subject to a civil penalty of not less than five
hundred dollars ($500) or more than ten thousand dollars ($10,000) for
each day that the information, report, or statement is not submitted, or that
the violation continues.

(b) Any person who knowingly submits any false statement or
"“fepresentation in any application, report, statement, or other document
filed, maintained, or used for the purposes of compliance with this part is
subject to a civil penalty of not less than one thousand dollars ($1,000) or
more than twenty-five thousand dollars ($25,000) per day for each day that
‘the information remains uncorrec :

(Added by Stats. 1987, Ch. 1252, Sec. L. ‘Operative July 1, 1988, pursuant to Section 44384.)

44382 Every district shall, by regulation, adopt the requirements of this
part as a condition of every permit issued pursuant to Chapter 4
(commencing with Section 42300) of Part 4 for all new and modified
facilities. '

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative July 1, 1988, pursuant to Section 44384.)

44384. Except for Section 44380 and this section, all provisions of this
part shall become operative on July 1, 1988.

(Added by Stats. 1987, Ch. 1252, Sec. 1. Operative January 1, 1983, by its own provisions.)

CHAPTER 6. FaAciLITY Toxic AR CONTAMINANT Risk REDUCTION AUDIT
) AND PLAN A
(Chapter 6 added by Stats. 1992, Ch. 1162, Sec. 3. Effective January 1, 1993.)

44390. For purposes of this chapter, the following definitions apply:

(a) “Airborne toxic risk reduction measure™ or “ATRRM"™ means those
in-plant changes in production processes or feedstocks that reduce or
eliminate toxic air emissions subject to this part. ATRRM’s may include:

(1) Feedstock modification.

(2) Product reformulations.

(3) Production system modifications. _

(4) System enclosure, emissions control, capture, or conversion.

(5) Operational standards and practices modification.
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(b) Airborne toxic risk reduction measures do not include measures that
will increase risk from exposure to the chemical in another media or that
increase the risk to workers or consumers.

(¢) *“Airborne toxic risk reduction audit and plan™ or “audit and plan”

" means the audit and plan specified in Section 44392

(Added by Stats. 1992, Ch. 1162, Sec..3. Effective January 1, 1993.)

44391. (a) Whenever a health risk assessment approved pursuant to
Chapter 4 (commencing with Section 44360) indicates, in the judgment of
the district, that there is a significant risk associated-with the emissions from
a facility, the facility operator shall conduct an airborne toxic risk reduction
audit and develop a plan to implement airborne toxic risk reduction
measures that will result in the reduction of emissions from the facility toa
level below the significant risk level within five years of the date the planis
submitted to the district. The facility operator shall implement measures
set forth in the plan in accordance with this chapter.

(b). The period to implement the plan required by subdivision (a) may
be shortened by the district if it finds that it is technically feasible and
economically practicable to implement the plan to reduce emissions below
the significant risk level more quickly or if it finds that the emissions from
the facility pose an unreasonable healthrisk 7 77

(c) A district may lengthen the period to implement the plan required
by subdivision (a) by up to an additional five years if it finds that a period
longer than five years will not result in an unreasonable risk to public health

" and that requiring implementation of the plan within five years places an

unrggfonable economic burden on the facility operator or is not technically
feasible.

(d) (1) The state board and districts shall provide assistance to smaller
businesses that have inadequate technical and financial resources for
obtaining information, assessing risk reduction methods, and developing
and applying risk reduction techniques.

" (2)_ Risk reduction audits and plans for any industry subject to this |

chapter which is comprised mainly of small businesses using substantially
similar technology may be completed by a self-conducted audit and
checklist developed by the state board. The state board, in coordination
with the districts shall provide a copy of the audit and checklist to small
businesses within those industries to assist them to meet the requirements

of this chapter. :
(e) The audit and plan shall contain all the information required by

- Section 44392

(f) The plan shall be submitted to the district, within six months of a
district’s determination of significant risk, for review of completeness.
Operators of facilities that have been notified prior to January 1, 1993, that
there is a significant risk associated with emissions from the facility shall
submit the plan by July 1,1993. The district’s review of completeness shall
include a substantive analysis of the emission reduction measures included
in the plan, and the ability of those measures to achieve emission reduction
goals as quickly as feasible as provided in subdivisions (a) and (b).

A-16



348 - HEALTH AND SAFETY CODE

(g) The district shall find the audit and plan to be satisfactory within
three months if it meets the requirements of this chapter, including, but
not limited to, the requirements of subdivision (f). If the district
determines the audit and plan does not meet those requirements, the
district shall remand the audit and plan to the facility specifying the
deficiencies identified by the district. A facility operator shall submit a
revised audit and plan addressing the deficiencies identified by the district
within 90 days of receipt of a deficiency notice. .

(h) Progress on the emission reductions achieved by the plan shall be
reported to the district in the biennial updates of emission inventories
required pursuant to Section 44344.

(i) If new information becomes available after the initial risk reduction
audit and plan, on air toxics risks posed by a facility, or emission reduction
technologies that may be used by a facility that would significantly impact
risks to exposed persons, the district may require the plan to be updated
and resubmitted to the district.

() This section does not authorize the emission of a toxc air
contaminant in violation of an airborne toxic control measure adopted
pursuant to Chapter 3.5 (commencing with Section 39650) or in violation of
Section 41700. ’

(Added by Stats 1992, Ch. 1162, Sec. 3. Effective January 1, 1993.)

44392. A facility operator subject to this chapter shall conduct an
airborne toxic risk reduction audit and develop a plan which shall include
at a minimum all of the following:

(a) The name and location of the facility.

(b) The SIC code for the facility. _

(c) The chemical name and the generic classification of the chemical.

(d) An evaluation of the ATRRM's available to the operator.

(e) The specification of, and rationale for, the ATRRMs that will be
implemented by the operator. The audit and plan shall document the
:aotsitclma.le for rejecting ATRRMs that are identified as infeasible or too

y.

(f) A schedule for implementing the ATRRMs. The schedule shall meat
the time requirements of subdivision (a) of Section 44391 or the time
period for implementing the plan set by the district pursuant to subdivision
(b) or (c) of Section 44391, whichever is applicable.

(g8) The audit and plan shall be reviewed and certified as meeting this
chapter by an engineer who is registered as a professional engineer
pursuant to Section 6762 of the
individual who is responsible for the processes and operations of the site, or
by an environmental assessor registered pursuant to Section 25570.3.

(Added by Stats. 1992, Ch. 1162, Sec. 3. Effective January 1, 1993.)

. 44353. The plan prepared pursuant to Section 44391 shall not be
considered to be the equivalent of a pollution prevention program or a
source reduction program, except insofar as the audit and plan elements
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are consistent with source reduction, as defined in Section 25244.14, or
subsequent statutory definitions of pollution prevention.
(Added by Stats. 1992, Ch. 1162, Sec. 3. Effecsive January 1, 1993}

44394. Any facility operator who does not submit a complete airborne
toxic risk reduction audit and plan or fails to implement the measures set
forth in the plan as set forth in this chapter is subject to the civil penalty
specified in subdivision (a) of Section 44381, and any facility operator who,
in connection with the audit or plan, knowingly submits any false statement
or representation is subject to the civil penalty specified in subdivision (b)
of Section 44381. '

(Added by Stats. 1992, Ch. 1162, Sec. 3. Effective January 1, 1993.)

PART 9. HALOGENATED REFRIGERANTS
(Part 9 added by Stats. 1991, Ch. 874, Sec. 1.)

44470. (a) The Legislature finds and declares the following:

(1) For the first time in humnan history, the use and disposal of certain
manmade products are actively destroying a layer of the earth’s
atmosphere without which human life cannot continue to exist.-

(2) These products, known as chloroflucrocarbons and halons, have
already begun to deplete the ozone layer which protects human and other
life forms from cancer-causing ultraviolet radiation. Above California, the
ozone shield has been depleted about 3 percent over the last 20 years.

(3) On January 1, 1989, a 24-nation agreement (the Montreal Protocol)
became effective, calling for the reduction in use of most CFCs and halons,
and the Environmental Protection Agency has issued regulations designed
to freeze production of these products at current levels.

(4) The Montreal Protocol was amended in 1990 calling for a reduction
of CFC manufacturing to 50 percent of 1986 levels by 1995, further
reduction to 15 percent of 1986 levels by 1997, and complete elimination by
the year 2000. Due to the severity of the ozone depletion problem,
however, this phaseout schedule is to be reviewed in 1992 with the
objective of accelerating it still further.

(5) Itis essential to the health and safety of all Californians to take such
steps as are necessary to further decrease and halt the destruction of the
ozone layer by CFCs and halons. '

(b) The Legislature further finds and declares the following:

(1) CFCs and halons contribute actively to global warming trends
which could dramatically affect the economy and stability of California,
including the flooding of coastal lands, loss of crop winters, and destruction
of coastal wetlands and forests.

(2) Twenty-five percent of the total amount of CFCs produced every
year in the United States are needlessly released into the atmosphere
through mobile air-conditioning servicing, maintenance, and leaking.

(3) CFC-12 accounts for 46 percent of California’s contribution to ozone
depletion from CFCs. Emissions from mobile air-conditioners are
estimated to account for 27 percent of all of California’s CFC-12 emissions.
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L3 —t e ————
Subctarces For “-ics Fmiccigrs Myst Be Quantifiad

Chemical

Abstract '

{CAS) Nymbher Add Date Syhctancs Name

72070 Acztz1dehyde

63382 Acsztzamica

67641 - 06/21 Acztone

780E8 ge/el Acztonitrile

€8862 ge/81 Acstaphencne :

£3%63 ' 2-Acstylaminofluorene [PAH-Derivative, POM]

107028 Acraolein .

78061 Acrylamide _ -

78107 06/%1 Acrylic acid

107131 - Acrylonitrile

107081 Allyl caloride

7429805 ge/c1 Aluminum

1344281 06/81 Aluminum cxide (fibrous forms)

117793 2-Amincanthraquinone [PAH-Derivative, POM]

82871 4-Amincbiphenyl [POM] - .

61825 Anitrole

7664417 Ammenia

6484522 06/81 Ammenium nitrate

7783202 - 06/81 Ammenium sulfate .. -

62533 0s/%0 - Aniline

20040 o-Anisidine

- Anthracane [PAH, POM], (see PAH)

7440360 ge/s1 Ant imony

* - 06/81 Antimony csmpounds ==

including but not limited ta:

132733¢ gs/%0 " Antimeny trioxide

7440382 Arsenic

* B 06/¢1 Arsenic campounds (other than inecrganic) *=

x Arsanic ccmpounds (inorganic) *= ’
. inciuding but not limited ta:

7784421 Arsine .

74403383 0e/81 Earium

* gs/s1 Earium ccmpounds *=

- . Eenz{a]anthracene [PAH, POM], (see PAH)

71422 Eenzene ,

e287s Benzidine (and its salts) [POM]

= Benzidine-basad dyes [POM]

fncluding but not limited tao: :

1937377 Direct Black 38 [PAH-Derivative, POM]

26802482 Direct Blue 6 [PAH-Derivative, POM]

16371868 gs/8s Direct Brown S5 (technical grade) [POM]

a '~ All Tisted substancss excsz: those with a (06/91) add date are resquired ts
be addressed in risk assessments presared under the third phases of the
program (i.e., these facilities that were raguired to submit an emission

inventary plan or update pian ts the district by August 1, 19%1).

The

original 1ist was approved by the Board in July 1988.
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. Jubstances For Which Faicciens Mys: Be Quantified

Chemical
Atstract 1 .

{CAS) Number Add Date Substancs Name

Benzo[a]pyrene [PAH,POM], (ses PAH)
- ‘ Banze[b]f Tucranthene [PAH, POM], (see PAH) 271898
08/91 Eenzziuran A )
8g8a77 Benzoic trichleride {Benzotrichloride}
- Benzo[j]flucranthene [PAH, POM], (see PAH)
- Benzo(k]fluoranthene [PAH, POM], (see PAH)

€8384 - 06/91 Banzovl chloride

€4380Q — 08/91 Benzoyl peroxide — -
100447 Benzyl chleride

7440417 Baryllium
* gs/89 Baryllium czmpounds == '

g2s524 06/91 Biphenyl [POM]
111444 0s/8s Bis(Z-chlercethyl) ether {DCZE}
Ed42881 Bis(chlorcmethyl) ether
103231 06/31 Bis(2-2thylhexyl) adipate
772858 Bromine
* "Bromine ccmpounds (inerganic) ==

- including but not limited ts:
7758012 Potassium Bromate
78282 ge/81 Bromeferm
108220 1,3-Butadiene
141322 ge/91" Butyl acrylate
71383 06/81 n-8utyl alechol
78822 06/91 se<c-Butyl aleshel
73830 06/91 tert-Butyl aleshel .
8587 06/81 Butyl benzyl phthalate
744043¢ Cadmium
* Cadmium compeunds ==
156827 0s6/21 Calcium cyznamide
108842 ge/81 Caprolactam
24250861 0s/8¢9 Captafol
133082 0s/%0 Cantan ’
63282 g6/281 Carbaryl [PAH-Derivative, POM]
* CarSon black extracts
73180 0s/8s Carban disulfide
523 - Carban tatrachleride
453881 06/31 Carbonyl sulfide
* ' Carragesnan (degraded)

120808 06/%1 Catechel .

133204 .06/81 Chloramzen
E3737 Chloramchenical

2 = A1l listed substances excast thosz with a (06/21) add date are reguired to

be addressad in risk assessments prerarec under the third phase of the
program (i.e., those facilities that wera required to submit an emission
inveatary plan or updata plan to the disirict by August 1, 12¢1). The -
eriginal 1ist was approved by the Board in July 1988. '
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Chemical

CexS S I C -

Sybstangas For Which E=iccions Muc: Ba Quantifisd

Abstract
(CAS) Number Add Date® Substancs Name
E774% 0s/89 Chlordane
108171262 0s/89 - Chlerinztad paraffins (average chain length,
C12; &zproximetaly 60% chlorine by weight)
7782845 Chlerine
10042044 06/31 Chlorine dioxide
78118 0s/21 - Chloroacsztic acid
£32274 as/381 2-Chlorcacetophencne
x 06/81 Chlorotenzznes
including but not limited to: -
108207 Chlorctenzene
25321228 06/91 Dichlorcbenzenes (mixed isomers)
fncluding:
88301 .08/81 ~ 1,2-Dichlorcbenzane
£41731 06/91 1,3-Dichlerotenzene
106487 . p-Dichlorcbenzene {1,4-Dichlorobenzene}
120821 0s8/81 1,2,4-Trichlorcbenzene
E101%8 0s/%0 Chlorobeazilate [POM]
{Ethyl-4,4'-dichlorcbenzilate} .
13502096 1-(2-Chlorcethyl)-3-(4-methylcyclchexyl)-
' ~ l-nitroscurea {Methyl CCNU} T
67663 Chloroform .
107302 Chloromethyl methyl ether (technical grade)
* . Chloercphencls .
including but not limited to:

120832 06/81 2,4-Dichlaorcphensl

87863 0s/90 Pentachlorophenc]

gs8g4 g8/s1 2,4,5-Trichlercphencl

88062 . 2,4,68-Trichlerophenol

76082 Chloropicrin :

125828 Chloroprane

9£830 4-Chlorc-o-phenylenadiamine

8£532 p-Chloro-o-talyidene

7440473 06/81 Chromium

bl g6/¢1 Chrcmium campeunds (ether than hexavaleant) ==

1854Q2s¢ . Chremium, hexavaleat (and compounds) *=
including but not limitad ta:

10284403 06/91 Barium chromate

13762120 06/91 Calcium chromate

1333820 06/91 Chromium triexide

775897¢ 06/91 Lead chrsmats

8 - Al1 listed substances excast those with a (0€/91) add date are required to
- be addressed in risk assassments prezared undsr the third phase of the
program (i.e., those facilities thal wers rezuired to submit an emission
inventory plan or update plan to the district by August 1, 1221). The
original 1ist was approved by the Bcard in July 1928. S
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Sybstances Fer Which Fmiccicne Must Ba Quantified

Chemical
Atstract a
ASY N r A 8 Sybstance Nzme

10558018 ge/s1 Sodium dichromatsa

7782062 06/81 ' Strontium chromate

- Chrysene [PAH, POM], (see PAH)

7430484 06/81 Cobalt

* gs/81’ Cobalt ccmpounds >

x ) " Coke oven emissions

7440508 Copper

* : gg/8s Copper ccmpounds ==

LA - T Creosotsas - _

120718 _ p-Cresidine o

1318773 . Cresols (mixtures of) {Cresylic acid}

including:

108384 g6/%1 m-Crescol

85487 . 08/81 - o-Cresal

1064458 06/91 p-Crescl

$g828 .. oe/s1 | Cumene -

80158 08/81 . Cumene hydropercxide

135206 Cupferron

* 06/81 Cyanide compounds *=*

including but not limited to:-

74208 ' Hydrecyanic acid

110827 _ 08/t © Cyclohexane .

658128 ’ Cycloheximide

1183188 ‘ g6/¢1 Decabromediphenyl oxide [POM]

* - : - Dialkylnitresamines

. including but not limited to:

1116347 " N-Nitrosodiethanolamine

Ez18S , . N-Nitrosodiethylamine

62758 N-NitrosedimethyTamine

824163 N-Nitrosedi-n-butylamine

121847 . - N-Nitrosedi-n-propylamine

10588386 N-Nitroscmethylethylamine

615054 2,4-Diamincanisole

* gs/2s6 Diaminotoluenes (mixed isomers)

) including but not limitad tg: ' .

€807 ) 2,4-Dizminctoluene {2,4-Toluenediamine}
. 334883 : gs/81 Diazomethane

225368 Dibenz{a,hJacridine [POM]

224420 _ Dibenz(a, jJacridine [POM] :

- Dibenz{a,h]anthracene [PAH, POM], (sa= PAH)

l1s4z32 - : 7H-Dibenzz[c,g]carbazale [POM]

2 - ATl listed substancss excast thasa with a (08/81) add date are required to
be addressed in risk assessments prezared under the third phasa of the :
program (i.e., those facilities tha: wera required ts submit an emission
inventory plan or update plan to the distric: By August 1, 1%281). The
original 1ist was approved by the Becard in July 1988. -



Chemical

Abstract
(CAS) Numher Add Date? Suberanca Nama
13284¢ - 068/91 Ditanzofuran [FOM]
: Dicenzofurans (chlerinated
(see Polychlorinated dibenzofurans) [POM]

- Ditenzola,e]pyrane [PAH, POM], (see PAH)

- Didenzola,h]pyrene [PAH, POM], (see PAH)

- Ditenzo(a,i]pyrene [PAH, POM], (sae PAH).

- — Ditenzo[a,1]pyrane [PAH, POM], (ses PAKH) -
86128 ' 1,2-Dibramo-3-chloropropane {DBCP}
84742 06/81 Dicutyl phthalats
- ' — p-Dichlaorctenzene {1,4-Dichlorskenzene}

(se= Chlercbenzenes)
e1841 3,3'-Dichlerctenzidine [POM]
72523 0e/8s Dichlorcdiphenyldichloroethylene {DOE} [POM]
72343 0s/20 1,1-Dichloroethane {Ethylidene dichleride}
€477 66/91 Dxc1lorcphenc yacetic acid,
: salts and esters {2,4-D}
78878 0e/%0 1,2-Dichlercpropane {Propy]eqe dichloride}
E427%8 1,3-Dichlerocprepene .
€2737 gs/8s Dichloroves {DOVP} ]
-—- 118322 08/91 . Dicafal [POM] —
* 0s/%0 Diesa] engine exhaust
* 06/S1 Diesel fuel (marine)
111422 06/91 Diethanolamine
117817 ' Di(2-ethylhexyl) phthalate {DEHP}
64675 : . Dle*hy] sulfate
118804 : © . 3,3'-Dimethoxybenzidine [POM]
€0117 : 4-D1methylam1ncazcbenzene [POM]
121687 06/91 N,N-Dimethylaniline
£797s - 09/% 7, 12-01methy1beﬂz[a]anthracene [PAH-
Derivative, POM] '
118937 . 3,3'-Dimethylbenzidine {o-Tolidine} [POM]
78447 Dlrethy1 cirbamocyl chloride -
€3122 0e/%a Dimethyl formamice
£7147 ) 1,1-Dimethylhydrazine
121113 ) 08/81 Dimethyl phthalate
77781 : Dimathyl sulfate -
834521 : 06/21 4,6-Dinitro-o-cresal and salts
- 81288 - ge/81 " 2,4-Dinitrophancl

42387648 - 06/91 - 1,6-Dinitropyrene [PAH-Derivative, POM]
423878283 - 08/¢1 1,8-Dinitropyrene [PAH-Derivative, POM]
25321148 66/91 Dlnx»rotoluene' (mizxed isomers)

a - All listed subssances exceat those with a (06/S1) add date are required to
be addressed in risk assessments pregared under the third phase of the
program (i.e., those facilities that weras raguired to submit an emission
inventory plan or update plan to the district by August 1, 1821). The

- original list was approved by the Board in July 1988.
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Chemical
Abstrac:

Substancac For Which F=iccicns Muet Be Quantifiad

Add Date? Syrcizncas Name

{CASY Numper

121142
€06202
123811

630233
122867
X

l0sssg
1068387
x

l408s8s

100414
78003

74851
106334
107082
107211
181884
78218
86457

=
7684393

=

*
76131
§gaaQ

=

x

*

111308
x

including but not limited to:
ge/8s 2,4-Dinitrotcluene .
0s/s81 2,6-Dinitratcluens
1,4-Dioxane
Dioxins (Chlerinatsd dibenzadiexins)
(se= Palychlerinated dibenzo-p-dioxins) [POM]
— Diphenylhydantoin [POM]
1,2-Diphenylhydrazine {Hydrazobenzene} [POM]
Eavironmental tobzces smoke -
Ezichlarchydrin
06/81 1,2-Ezcxybutane
ge/8s Ezcxy resins
Ethyl acrylate

" g8/91 Ethyl benzene

Ethyl chleride {Chlercethane}
Ethyl-4,4'-dichlcrcbenzilats
(ses Chlercbenzilate)

- 06/91 Ethylene

Ethylene dibromide
{1,2-Dibromoethane}
Ethylene dichleride
{1,2-Dicalorocethane}
g6/81 Ethylene glyesl
06/21 Ethyleneimine {Aziridine}
. Ethylene cxide
' Ethylene thicures
gs/8¢ Fluorides and czmpounds .
: including but not limited to:
Hydrogea fluoride
Fluerccarbans (brominated)
Fluerccartans (chlerinated)
including but net limited to:
Chlcrinated fluerscarken {cFc 113}

. Formaldehyce
0s/s0 Gasoline engine exhaust
including but not limitad to:
ge/%1 Gasaline engine exhaust

(c=ndensates and extracts)
Gasaline vanpors '
€lutaraldehyde
6lycsl ethers and their acetates

a - All listed substancas excspt thoss with a (06/S1) add date are required to
be addressad in risk assassments Fregarad under the third phase ef the
program ({.e., those facilities that were resuired to submit an emissien

inveataory plan or updats plan ta th

e district by August 1, 1381). The

original list was approved by the Board in July 19sg.
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sybsiancas For Whiz= F-iccicns Muct Ra Quantifiad

Chemical
Atstract 2
{CAS) Numter Add Qate” Suzctznca Name
_ including but not limited to:
111466 gs/<a Diethylene glyes! ‘
111888 0s/20 Oiethylene glycol dimethyl ether
112348 0s/90 Diethylene glycol mconcbutyl ether
111200 08/30 Diethylene glycol monoethyl ether
111773 as/s0 Diethylene glyecsl mcnomethyl ether
25263718 as/s0 Dipropylene glyesl -
34530948 ©09/2%0 " Dipropylene glycal monomethyl sther
629141 gs/sa Ethylene glycal diethyl ether -
—110714 — ae/s0 Ethylene glycol dimethyl ether
111782 gs/s0 Ethylene glycz1 moncbutyl ether
110808 ge/8s Ethylene glycol moncethyl ether
111188 0s/90 Ethylene glycol monocethyl ether acstate
l0ggsd . 0g/8s Ethylene glycol moncmethyl cther .
110428 0s/20 Ethylene glycol moncmethyl ether acstate
2807309 0s/<0 Ethylene glyes] meoncpropyl ether
107s82 0s/2q ' Pregylene glyesl moncmethyl ether
108838 0s/20 Precylene glycol moncmethyl ether acatate
112422 : ge/¢0 - —Iriethylene glycol dimethyl ether '
128078 . Grisesfulvin '
76448 0e/83 Hezstachler
87683 . 08/%1 Hexachlorbutadiene
118741 : Hexachlorctenzene
* Hexachlorccyclochexanes
' including but not limitad ta:
Eggses - ge/sa Lindane
77474 : . Hexachlorccyclopentadiene
67721 : 0s/s0 Hexachlorcethane
680319 . . Hexamethylphosphoramide
110843 .. es/e1 . Hexane
302012 Hyérazine
7647010 : Hyérochlaric acid :
- Hycrecyanic acid (ses Cyanide czmpounds *=
- 7783064 Hydrogen sulfide
122318 g6/21 Hyérsguincrne :
- , Indens(1,2,3,-cd]pyrene [PAH, PCH] (ses PAH)
* Isocyanatas 4
including but not limited ta:
822060 06/91 Kexamethylene-1,6-diisacyanate
101638 06/%1 Methylene diphenyl diisocyanats {MDI} [POM]
624838 Methyl isccyanate

a - All listed substances excent theosa with a (06/81) add dats are reguired to
be addressed in risk assassments precared under the third phase of the
program (j.e., those facilities that were raquire< to submit an emissien
inveatory plan or updats plan to the district by August 1, 1991). The
original list was approved by the Bozrd in July 1588.
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Sybstancess For Which E~iccicac Muct Be Quantified

Chemical
Abstract a
. JCAS) Nuymber Add Date Sybstsnca Nzme
- Toluene-2,4-diisocyanats
(see Toluene diisccyanates)
- Toluene-2,6-diisccyanate
(see Toluene diisocyanatas)
78881 , gs/s1 Isophcrone
€7630 . 08/81 Isopropyl alezhal
80057 06/81 4,4'-Isooropylicenediphenal [POM]
7438321 : : Lezd _ —
LA : Lead compounds (inorganic) =*= -
including but nct limited to:
7448277 Lezd phosphats '
* 08/81 Lead csmpounds (other than inorganic) ==
inclucing but not limited to:
301042 Lead acatate
1338328 0se/2%0 Lead subacatate
108318 Maleic anhydride
7439¢83 Mangznese )
* gs/8s Mznganese ccmpeunds *=
7438876 Mercury
. - - ge/8s Mercury compounds **
including but net limited to:
7487347 . Mercuric chleride
E33748 Methyl mercury {Dimethylmercury}
87881 Methanel :
72438 0e/31 Methexychlor [POM]
7832 ~ 2-Methylaziridine {1,2-Propyleneimine}
7483¢ Methyl bromide {Brememethane}
74873 06/9%1 Methyl chleride {Chloromethane}
71838 : : Methyl chloroform {1,1,1-Trichloroethane}
Esa4es - 0s/%0 3-Methylchelanthrene [PAH-Derivative, POM]
3687243 E-Methylchrysene [PAH-Derivative, POM]
101144 4,;'-ﬂ§thylene bis{2-chlersaniline) {MOCA}
: POM T
78482 _ ' Methylene chloride
‘ {Diciloromethane} A
101773 » ’ 4,;'-M§thylenedianiline (and its dichloride)
' POM
78833 08/91 Methyl ethyl kstzne {2-Butanane}
60344 06/9%1 Methyl hydrazine
74384 Methyl jodide {Iedomethane}
108101 - gs8/e1 Methyl iscbutyl ketcne {Hexcne}

2 - A1l Tisted substancss excapt those with 2 (G6/21) add date are reguired to
be addressed in risk assassments prapared undaer the third phase of the
program (i.e., thaose facilities thzt were reguired to submit an emission
inventory plan or updats plan to the district by August 1, 1921). The
original 1ist was approved by the Board in July 1983. .



adyd e L gy e N G ATlssiens Fuse 98 Uggntliies .

Chemical
Abstract - 1
{CAS) Nuymbar Add D ctznca Name
80625 Methyl methacrylata
1634044 . 08/91 Methyl tart-butyl ether
443481 Metrenidazole
90s48 . ‘ Miciler's ketcne [POM]
x - ge/91 . Minerzl fibers (fine)
(fine mineral fibers which are manmade and
are airhorne particles of a raspirable size
greazter than £ microns in length, less-than
_ . or equal to 3.% microns in diameter, with a
—_— ' length to diameter ratic of 3:1)
including but not limited to:
* 6s/8¢ Ceramic fibers
* 0s/8s - €lasswool fibers
* 0s/89 Rockwoc1 fibers ;
x 0s/89 Slagweool fibers :
* Mineral fibers (other thin manmade)
including but not limited ta: -
1332214 Asbestos
12510428 L Erionite
* . TaT¢ cantazining asbestiform fibers
1313278 0e/s1 Molybdenum trioxide
- - Naghthalene [PAH, POM] (sees PAH)
7440020 . . Nickel
* _ Nickel csmpounds ==
: including but not limited to:
373024 g6/%1 . Nickel acetate
3333383 . 08/91 : Nickel carbonate
13483323 . T "Nickel carbonyl
12084487 68/31 Nickel hydroxide
1271289 06/3%1 Nickelocane
1313881 - 068/91 Nickel exide
12038722 "~ Nickel subsulfice
o * gs/83 Nickel refinery dust from the
- pyrcmeizllurgicz] process
61574 Niridazole
7637372 . g6/81 Nitric acid
13813¢ . Nitrilotriacatic acid
88St3 Nitrckenzene )
e2s33 gs/8s 4-Nitrobiphenyl [POM]
7456028 06/%1 é-Nitrochrysene [PAH-Derivative, POM]
637578 06/21 2-Nitroflucrane [PAH-Derivative, POM]

a -~ All listed substances excspt these with a (06/81) add date are required to
be addressed in risk assessments precared under the third phase aof the
program (i.e., those facilities .that were reguired tc submit an emission
inventory plan or update plan to the district by August 1, 1¢21). The
ariginal 1ist was approved by the Board in July 198g.

E-I-¢



Chemicsl
Abstract

Lope~diy BT
Substances For Which Fmicsicns Mus® Be Quantified

{CAS) Nymber

3027Q0¢
100027
79488
£322430
185108
g2g92
€84235
1007¢t4
830822
*

- 120127
Esss
£Q328
208392
208823
20708s

218018

£3703

182524
183640
18sez3
181300

. 183388

91203
(+)

Add Date? Substancs Nama

Nitrogen mustard N-oxide

06/s1 4-Nitrogheno!
2-Nitregraopane
gs/31 1-Nitrogyrene [PAH-Derivative, POM]

p-Nitrosodiphenylamine [POM]

N-Nitrosomarpheline

N-Nitroso-N-methylures

N-Nitrosapiperidine

N-Nitroseopyrrolidine

gPAls (Polycyclic arcmatic hydrocarbens)
[POM]

including but not limited to:

g6/91 Anthracane
<o Beaz[aJanthracene
Benzo[a]pyrene
Benzo{blflucranthene
Beazo[ jlfTucranthene
Benzo[k]fluoranthene
0s/%0 Chrysene
) ' Dibeaz[a,h]anthracene

Dibenzo{a,elpyrene
Dibenzo{a,h]pyrane
Dibenzola, i]pyrene
Dibenzola, 1]pyrane
Indeno[1,2,3,-cd]pyrene
Naphthalene ,

Dibenz[a,hJacridine, Dibenz{a,jJacridina,
7H-Dibenzaf¢,gJcarbazole, 7,12-Dimethylbenz[a]anthracane,
3-Methylcholanthrene, and E-Methylcarysene are now :

alphabetizad on the list.

. # PAH: (Polycyclic Aromatic Hydrocarbon) - An organic czmpound consisting of a
fused ring structure containing at least twe (2) benzene rings, and which
may alse cantain additional fused rings not restrictad exclusively ts
hexagonal rings. The structurs dces not include any hetercatoms or
substituent groups. The structura includes only carbon and hydrogea.
PAHs are a sybgroup of POM and have a boiling paint of greatsr than or

equal to 100" C.

@ - All listed substancss excspt thosa with a (0&/S81) add date are reguired to
be addressed in risk assessments prepara< under the third phase of the '
program (i.e., those facilities that were required to submit an emission
inventory plan or update plan to the district by August 1, 12¢1). The
oeriginal 1ist was approved by the Eoard in July 1%z23. '

B-I-10



Subctancas For Whice Exicsicne Muce® Ba Quantified

Chemical

Abstract ' a

(CAS) Numher Add Data Sykhctznca Naeme

* 06/81 . g#fAR-Derivatives (Pelycyclic aromatic

hydrccartcn derivatives) [POM]
(including but not limited to those substances
listed in Appendix A with the bracketed
designation [PAH-Derivative, POM]) '

£6382 06/81 Parathion-

1338363 PCSs (Polychlerinatad biphenyls) [POM]

82688 08/81 Peatachloronitrobenzene :
{Quintobenzene} .

79210 —08/%1 . Peracsatic acid

127184 Perchloroethylene
{Tetrachlorcethene}

£0088 Phenokarbital

108ss2 Phenacl

106203 ge/c1 p-Phenylenediamine

20437 g6/81 2-Phenylphencl [POM]

75445 Phosgene

7723140 : Phesphorus

* gs/8s Phosphorus campounds:

7803512 - Phosphine

7684382 0s/8% Phosphoric acid

10025873 gs/89 Phosphcrus oxychleride

10025138 . gs/8s Phospheorus peatachloride .

1314563 gs/8s Phosphorus pentoxide

7718122 0s/89 Phosphorus trichleride ' .

1256738, 03/89 Tributyl phosphate )

784400 8s/89 Triethyl phosphine

£12881 0s/89 Trimethyl phosphats :

78308 09/89 Triorthocresyl phosphate [POM]

115868 0s/83 Triphenyl phosphate [POM]

égiggﬂ 0s/82 Triphenyl phesphite [POM]

Phthalic anhydride

# PAH-DERIVATIVE: (Polycyclic Arematic Hydrccarsen Derivative) - An organic
campound consisting of a fusad ring siructure containing at least two (2)
benzene rings, and which may alsc contain additicnal fused rings not o
restricted exclusively to hexzagonal rings. The fused ring structure does

not cantain hetarcatoms.

substituent groups.
beiling point of greater than or egual ts 100°°C.

The structure doces csntain one or more

PAH-Derivatives are a suggroup of POM and have a

4 - A1l Tisted substancas excspt those with a (06/91) add date are required to
be addressed in.risk assassments prepared under the third phase of the
program (i.e., those facilities that wers reguired to submit an emission
inveatory plan or update plan tc the district by August 1, 1821). The
ceriginal list was approved by the Becard in July 1988.



Chemical

Abstract
AS)

x

1746016

403217684
39227288
87633857
18408743
36822483

=

§120731¢
§711741s
§7117314
70648253
§711744¢
72818218
60851345
678623%4
83573897
x

§7830
1120714
87878
123386
114251
118071

§2ss

110881

# POM:" (Polycyclic Organic Mattsr
cne begzéne ring, and which

to 100

a - All listed substances except thess with &

be addressed in risk assessm
-2., those facilities that wera
the district by Auqust 1, 1881).
vas approved by the Bcard in July 1¢88.

program (i
inveatory plan er update plan to
eriginal 1is:

Nymber

[

A~=andiy R.T

ybstances For Which Ezicsigns Must Bs Quantifies

0s/8s

06/¢1
06/81

06/81

[POM]

inclucing but not limited tao:
2,3,7,8-TetrachIorodibenzo-p
[POM]

[POM]

Polychlerin

1,2,3,7,8-Pentachlorodibenzafurzan [POM]
2,3,4,7,8-Pentachlarodibenzofuran [PaM]
1,2,3,4,7,8-Hexachlorodibenzofuran [POM]
1,2,3,6,7,8-Hexachlorodibenzofuran [POM]
1,2,3,7,8,8%-Hexachlorodibenzefuran [POM].
2,3,4,6,7,8-Hexachlorodibenzofuran [POM]
1,2,3,4,6,7,8-Heptachlorodibenzofuran [POM]
1,2,3,4,7,8,8-Hentachloredibenzef

#POM (Polycyclic erganic matiar)
t not limited to those substancss
endix A with the brackastad
[PAH, POM], or

(including bu
listed in App
designation of [POM],

[PAH-Derivative, PQOM])

Add Date?  Substzncs Name

Polychlerinat

ed dibenzo-p-dioxins {PCD0s}

-dioxin {TCDO}

ated dibenzofurans {PCDF:}'[POMJ
including but not limited to: -
2,3,7,8-Tetrachlercdibenzofuran [PoM]

Progesterane
1,3-Propane sultone
beta-?rcpiclactone

‘Propicnzldehyce

Propexur {Baygon}

Propylene

1,2-Propylensimine (see 2

Progylene oxics

Pyridine

ents preparas

E-T-12

-Methylaziridine)

-p-dioxin [POM]
8-Hexachlorodibenzo-p-dicxin [POM]
$-Hexachloradibenzo-p-dicxin [POM]
7,8-Hegctachlorodibenze-p-dicxin

uran.[POM]

) = Includes organic campcunas with mere than
have 2 boiling point of gre

atsr than or equal

The

(06/91) add date are reguired to
under the third phase of the
requirad to submit an emission



Accandiy B-T
Subssancee For Which Emissions Myc® Ba Quantified

L=

Chemical _
Abstiract a
(CAS) Nymber Add Date Substance Name
€122 . @8/21 Quinoline
106314 ge/s1 Quincne

* Radionuclides

‘ . including but not limited to:

24257558 gs/8¢8 Iodine-131 :

= - Qe/8s Radon and its decay products
EQss3s ) Reserpine [POM] ‘ -

* . 06/381 Residual (heavy) fuel oils -
7782492 . - Selenium '

* Selenium compounds *=

, including but not limited to:
7448348 gs/s0 Selenijum sulfide '

* . Silicz, erystalline
7440224 06/91 . - Silver

bl gs/s1- Silver campounds *=
1310732 = - : Sedium hydroxide
100425 . Styrene
85083 Styrene exide
7684838 06/81 Sulfuric acid
100210 08/¢1 Terephthalic acid
78345 gs/eq 1,1,2,2-Tetrachlorcethane
7440280 06/91 Thallium

* g6/81 Thallium compounds ==
62533 .- Thicacstamide
62586 Thicurea .

7830450 - gs/s1 Titanium tatrachleride
108883 Toluene

- . " 2,4-Toluenediamine (see 2,4-Diaminoctaluene)

* o - g8/%1 Teluene diisccyanatas ‘.
_ - including but not limited to:
£34849 ’ Toluene~2,4-diisecyanata
€1087 Toluene-2,6-dii{sccyanate
832334 ' o-Teluidine
§001382 Toxaghene {Polychlerinatad camphenes}

- 1,1,1-Trichlercethane (sae Methyl chlereform)
78008 ge/s1 1,1,2-Trichlorcethans {Vinyl trichloridae}
75316 . .. Trichlercethylene

- 2,4,6-Trichloraghenc] (see Chlercphencis)
121448 . gs/s1 " Triethylamine
1232098 gs/s1 .Trifluralin
83238 68/s1 - 1,2,4-Trimethylbenzane

4 - Al1 listed substancas excent thosa with a (08/21) add date are reguired to
be addressed in risk assessments prepared under the third phase of the
program (i.e., those facilities that were required to submit an emission
inventory plan or update plan to the district by August 1, 1891). The
original 1ist was approved by the Board in July 1988.

g-I-12



42pendiy B-T
sybsiances For Vrich Emicsigns Must Ba Quantifiad

Chemical
Abstract a
{CAS) Nuymber Add Dats Sybstance Name
540841 0s/¢1 2,2,4-Trimethylpentane
E17%¢ Urethane {Ethyl carbamate}

* ‘ gs/81 Yanadium (fume or dust)
108054 gs/s1 Vinyl acstata ‘
£336802 : Yinyl bromide
75014 Yinyl chleride
78354 Yinylidene chloride —_

* : 0s/8s —Hood preservatives (containing arsenic

. and carcmats) _
bl ‘ Xylenes (mixed xylenes)
' including: - ~

108383 gs/81 . m=Xylene -~
98476 ‘ ge/e1 - o-Xylene. : .
106423 ) ge/s1 p-Xylene y
7440668 Zine .

* gs/8s Zinc c=mpounds *=

including but not limited to:

1314132 : ~ Zinc exide

-* = single CAS number not applicable

** = metal écmpounds are to Be reported as the metal atom equivalent in the
compound, unless specific compounds are listed.

# PAH: (Polycyclic Aromatic Hydrecarben) - An erganie compound consisting of a
fused ring structure containing at least twe (2) benzene rings, and which
may also contain additienal fused rings nct restricted exclusively to
hexagonal rings. The structure does not include any hetercatems er -
substitueat groups. The structure includes only carbon and hydrogen.
PAHs are a sgbgrcup of POM and have a boiling point of greatar than or

equal to 100° C.

# PAH-DERIYATIVE: (Polycyclic Aromatic Hydrocarboa Derivative) - An organic
compound cansisting of a fused ring structure cantafning at Jeast two (2)
benzsne rings, and which may alse contain additional fused rings not
resiricted exclusively ts hexagonal rings. The fused ring structure does
not cantain hetercatoms. The struciure does cantain one or more
substituent groups. PAH-Derivatives are a suSgroup of POM and have a
bailing point of greatsr than or egual to 100° C.

2 - All listed subsiancss excspt those with a (06/21) add date are required to
be addressed in risk assessments prepared under the third phasa of the
program (i.e., thase facilities that were required to submit an emission
inveatery plan or update plan to the district by August 1, 1921). The
original list was approved by the Ecard in July 19s8. '

B-I-14



# POM: (Polycyelic Organic Hatter) - Includes organic csmpounds with mere than

gne begzene ring, and which have a boiling point of greatar than or egqual
¢ 100~ C. .

{3 - This designation indicates a synenym for the substance listed.

a - All listed substancss excspt theose with a (06/21) -add date are required %o
be addressed in risk assessments prepared under the third phase of the
program (i.e., those facilities that werse required to submit an emission
inveatory plan eor updates plan to the district by August 1, 19%1). The
original 1ist was approved by the Board in July 1s83. '

NOTE THAT REPORTING OF A TOTAL FOR A SUBSTANCE WHICH IS A SUBSTANCE GROUP
HEADING DOES NOT SUPSRCZDE THE REQUIRED REFORTING OF THE INDIVIDUAL SUBSTANCES
WHICH ARE LISTED IN APPENDIX B UNDER THE GRQUP HEADING.
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Substancas For Whieh Foccumbdica. Ue= or Qther

"Bresance Must Fo Remz=-2es

Cremical _
Atstract a
Service Add
(CAS) Nyrhe- Date __Sybstzncsz Nzime
26148885 - v gs/8e A-alpha-C {Z-*zminc-%K-pyride[2,3-b]incale}
342585821 gs/8s Acztochlor .
£46883 gs/2e0 Acstonyéraxzamic acid
62476388 0s/%0 Aciflucrien [FOM]
—£0760 — 08/20 Actinemycin D
23214928 Acriamycin [PAK-Derivative, POM]
3638537 | AF-2 -
* - . ' Aflatoxins
15372808 0s/8¢e Alacaler
302002 0s/82 Aldrin
107188 gs/81 . Allyl zlezhel
28881877 gs/20 Alprazclem [POM]
3883183z - gs/<0 Amikacin sulfate
60083 p-iminczzstenzena {4-Aminoazobenzene} [POM]
87883 o-*minczzotolusne [POM] _ -
€10s873 : 0s/8¢s S-Amino-S-ethylezrtazole hydrochleride [POM]
128848 0s/20 Aminoglutathimice
" 82280 : I-Amigc-2~methy1anthraquinane [PAH-Derivative;
. . POM A
68006837 - gs/8s 2-;mino-3-methyl-ss-pyridc(Z,H-b) indole
' . T {Hed-z1phz-C}
712888 : . .Z-Aminc-s-(E-nitra-Z-furyI)-l,a,4-thiadiazo?e
E482s - ) Aminopterin
- . ‘ 2-*minc-SH-pyride(2,2-2) indale (see A-21pha-C)
* Analgesic mixtures cantzining phenacstin
* : . Androgenic (znztclic) staroids .
including but ne: limited ta:
Eg184 gs/20 Methyltestcstarzne
434071 - ) Oxymethalena
£3229 gs/8s . Testostesrcne znd its estars
_ fncluding bus net limited to:
318377 ge/sc Testzsiarcne enanthate
134222 - o-Anisidine hyéreealeride
104843 ge/c1 p-Anisidine '
1490578 ) Aramite
£0782 . gs/81 Aspirin
432308 : Aurzmine [PGM]

3 - All listad substances except those with a (C2/51) add date ars reguired ta
be addressad qualitatively (i.s., listad if they are used, producsZ, er
othervisa present) in risk assessmen:s prezarac under the thirc phasas. of
the program (i.e., these facilities thzt wera rasuired ts sukmit an

enission inventary plan ar upcate plan to ths district by August 1, 1ss1).

The original 1ist was dppraved by the Ecard in July 1983, |
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Chemical
Abstract
Service

(CAS) Number

1189025
46368 -
103333
£8873

£s210 — -

§411223
1684023

x

454031

184838
108601
x®

x

78274
1683845

Esss81

25013163
123728
3068880
€30080
415782344
474283
308033
1e2021¢
143£Q0

6164283 -

118288
124481
12010474

@ - All listed substances excant ticse wity a
be addressad qualitatively (i.e.,
otherwise preseat) in risk asszssm
the program (i.e., t
emission inventary plan er uzca®
The original 1ist was apgroves &

SubsSanges For Woich Pozduesicn.

Usa,

gr Qther

Pracarca Muci Fe Ramortad

02/80
06/81
06/s1
gs/s0

Az

hiczrine

Azztenzene [POM]
Benzal chleride
Benzamice
Eenzphetimine hydrochleride [POM]

gnzyl] violet 43 [POM]
B2l quic with tobaces

H-H-Sis(2-:h1arcethyl)-Z-naphthylamine

{Chlernaphazine} [PAH-Derivative, PoM]
Bischlorcethyl nitrosourea

Eis(Z-Chlars—l-methylethyl) ether
Bitumens, extracts of steam-refined and

gir-rafined bitumens

Elezmycins
Bremedichlore
Bremoxynil
1,4-Butznediol dimethanesulfanata
{Susuifen/Myleran}
Butylated hydroxyaniscle {BHA}
Butyraldshyce _
betz-Butyrolactone
Carton menoxide
Carsoplatin

.'Chencdic1

Caleramtuci]

mathane

{Kezcne}

Chicrdimafors
Ciicrendic acid
Chicroditrememathane

1-{2-Chlcroethyl)-3-cyciche
{cznu}

E-Chlorc-Z-methyIprapene'

p-Chlers-o-tcluidine (stron

Crlercphencxy herbicides
Calemathalenil

hose facilitias

‘Calercyclizine hydrachleride [PaM]
Calerdezzne .

xyl-l-nitroscuresz

g acid salts)

(06/21) add date are required ts
Tistad {7 they are used, producsd, or
eals pragared under the third phasa of
thet were required to submit an

e plan ta the district by August 1, 1s81).
¥ the Ecard in July 1988.



syhsyangee For Which Productign, Usa. or Qthe-

732831¢c3 Muct Fas Qamaprtad
$31¢3 Muer Es Qanm d

Chemical
Absiract a
Servicse ) Add
{Cas) Nuymper Date sSubstznes Nara
4880788 g6/¢1 C. I. Acid Gre=n 3 [POM]
E33842 ge/s1 C. I. Basic Green 4 [POM]
ege3gs 0&/81 C. I. Basic Red 1 [POM]
£sss5198 - gs/gs 'C. 1. Basic Red 9 monchydrochleride [POM]-
2832408 — - gs/s1 C. I. Disperse Yellow 3 [POM]
(NOTE: *C. I."” means "caler incex™) _
87285 gs/8s Cinnamyl anthranilate [POM]
15883271 Cisclatin
6353538 Citrus Red Ne. 2 [POM]
EQ418 0s/20 Clomiphene citrata [POM]
8007482 ge/88 Coal tars .
21728482 : gs/e0 Cyznzzine
14201087 Cyczsin
£Q0180 Cycloghesghamide
131217¢¢ 0s/8s Cyhexztin
147244 . gs/8s Cytarzkine
3468831 ) gs/20 D and C Orange No. 17 [PAH-Derivative, POM]
2082580 gg/81 D and C Rad Ne. 8 [PAH-Derivative, POM]
ElegQ21 gs/<sq D and C Red No. 8 [PAH-Derijvative, POM]
81882 . 0s/80 D and C Red Ne. 19 [POM]
4342034 Dacarbazine :
1528848 - ©g8/eq Damingzide
17230885 gs/e0 Danazol : -
20830813 - - Dauncmycin [PAH-Derivative, POM]
23841806 0s/2%0 Dauncruticin hydrochleride [PAH-Derivative, POM]
£Q223 DoT {1,1,1-Trichloro-2,2-bis(p~
chlercohenyi)ethane} [POM] .
€13384 i o N,N'-Diacetyltenzidine [POM]
2303184 . gs/91 Diallate
38158417 . 2,4-Diaminocaniscle sulfate
101204 . 4,4'-Dizmincdighenyl ether [POM]
784410 - 0¢/<q 1,4-3ichleorc-z-butene ‘
28434863 gs/8s 3,3'-Dichlers-4,4'-diaminediphenyl ether [POM]
72548 T gs/8g Dichlerodiphenyldichloroethane {000} [PaM] '
E408s0 - gs8/3%1 1,2-Dichlercethylene
78888 0e/21 2,3-Dichloraprezsene
60E71 0s/8¢e Dielérin -

@ - All listed substances excect thesa with a (G&/31) add date are reguired to
Be addressad qualitatively (i.e., listad if they are used, producsd, or
otherwvise presant) in risk assessmants pragared under the third phase of
the program (i.e., thosa facilities that weres required ts sukmit an
enission inveatary plan or ucdats plan to the district by August 1, 18%1).
The original 1ist was apcraves by the Beard in July 1988.



E4350480

d - A1T Tisted substancas excepnt thesa w

SuSSLImCSs Por Whict P-sductics Uss. or Othe-
Bresesce Muct Sa Remzetas -
Chemical
Abstract a
Service Add
LCAS) Nymber Da%e Sykbstzags Name
84173 .g8/2a Dienestrc1 [POM]
1484535 Diecczybutane
15615801 1,2-Diethylhydrzzine
84882 g&/s1 Diethyl pathalata o .
10180¢ - Diglycidyd-resercinel ether {DGRE}
945388 Dinycreszfrole , : :
203254400 ‘06/¢1 3,3'-Dimethoxytenzidine dihydrochleride [PaoM] .
£3738540 trans-Z-[(DimethyIamino)methylimino]- .
E-[Z-(E-nitr:-z-furyI)vinyIJ-1,3,4-czadiazaIe
£40738 1,2-Dimethylhydrazine .
10887s g&8/s1 2,4-Dimethyiphencl {2,4-Xylencl}
£13371 ge/8e Dimethylvinylealcride {DMVC}
25154545 gs/s0 Dinitrokenzenes (mixtures of)
including:
R ge/s1 m-Dinitrctenzzne
£28220 g6/81 c-Dinitrstenzene
...100284 g6/81 — ~ p=Dinitrcktenzane
117840 gs/s1 n-Dicctyl phthalatie
38300483 gs/<0 Dinocap
888s7 . gs/8s Dincsaz
2475458 g8/s1 ‘Disperse Blue 1 [PAH-Derivative, POM]
£542¢0 gs/80 Dexycycline .
37s7¢3 .gs/cs0° Ergotamine tartrate [POM]
* ) Estrogans, nensteroidal
including but net limited te:
Egz31 Diethyistilbestrol [POM]
* Estreogens, stsrcidal
inclucing but nec: limited ta:
* gs/2q Cenjugzias estrcgens
E92132 Estradici 17 be:a
E3167 Estraone
E76e3s Ethinyl estracict
72333 Mestranci
£41413 gs/81 Ethyl ealersformate
62240 Ethyl methznesulfcnate
33418420 gs/29 Etcgasica [PGM]
Etratinatas

5@ (05/21) add date are reguired ts

be addressad qualitatively (i.e., listad jf they are used, praducsd, or

otherwise present) in risk assacemants

pregared under the third phase of

the program (i.e., those facilities thet werz raguired to submit an

emission inventary plan or upcata

plan to the district by August 1, 1881).

The ariginal lis: was dpproves by the Esard in July 1238, .
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subsizncag For Which F-csSuction Use. or Gtha-
Pescanre Muyet = Rangr*ad

Chemical
Atstract a
Servica Add
LCAS) Numker Dats _Substancs Nzmeo
21684172 gg/s1 Fluemeturza
Elz21g 0s/8s Flucrsurzeil
76437 0s/24 Fluozymestarecne
13311847 0s/80 . Flutzmide
135073 — (@e/8s Folpet = —
3570750 2-(Z-Formylhyérazino)-4—(5-nitrc-z-furyi)
thiazols - ‘
€7453 gs/sg Furzzelidzde
€JE58083 '08/8¢ Furmacyclex
67730114 €lu-P-1 (E-Amincé&-methy1dipyridc£l,Z-a:3‘,2‘
-d]imidazole)
67730103 €lu-P-2 (2-Aminedipyride[l,2-a:3",2'-
d]imidazcle) _
763344 : Elycidaldehyce
£338328 0e/%0 €lycidol :
16388028 Eyremitrin {Acstaldshyde methylfermylhydrazone}
2784843 ge/8s HC Blue 1 .
23022173 0s/2Q Halzzepam [PCM]
1024873 0s/ss " Heptzchler ercxide : . :
335871 g6/21 He:achlor:na;hthaiene.[PAH-Derivative, POM]
10034832 Hydrazine sulfate
3778732 ge/s0 IfesTamide ) . . '
76180%85 IqQ {Z-Aminc-ﬁ-methyT1midazc[4,5-‘]quincline}
£004884 Iren dextran czmplex .
78842 08/¢1 Isccutyraldenyce
120881 0s/20 Isosafrole
4758432 Isctratincin
77301634 0s/82 Lactcten [7CM]
303344 gs/gs . Lasiccargine
ES4132 gg/81 Lithium c2rzcnzte
18164 gs/¢1 Lithium cizrate
€484¢91 0s/¢0 . Lorazezam [FoM]
fad gs/ss Lubricant basa cils and derived praducts,

specitically vacuum distillates, acid
trazted cils, arcmatic cils, mildly
selveat-rafined oils, mildly hydrotreated-
oils anc use< eagine oils.

a8 - All Tistad substances excezt thesa with a (06/91) add data are Eequired ta
be addrassed qualitatively (i.e., ligted if they are used, produced, or

eth

the

erwisa presant) in risk assacsments
program (i.e., thase facilities
enission inventory plan or ugcate plan te the distrie: by August 1, 1321),

prezared under the third phase of

that were required to submit an
Q

The eriginal list was dpproved ty the £3zrs in July 1°88.
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~g<uv=ejen -Usa:. gr Other

sussyanges For Whizs Feoc<e-

Pragzrzs Mucs Ba Rarmm->ad

Chemical
Abstract a

Servicsa Ads® .

{CAS) Nymber Nzta Syhetangs Nz==

€018017 0s/2q Mancazeh

12427382 0s/¢0 Mznes

E32338 0e/3s1 Megestrol acstats

148823 Melphralan

8002530 0srs0— Menctropins

6¥12761 0s/%0 Merczptopurine

E31760 gs/8¢ Merzhclan :

3ss3983 ge/e1 . Methzcycline hyérschleride’ -
80287 gs/sq Methimzzole

£s3Q82 gs/8s Methetiraxats

18475388 gs/s0 Methctrexats sodium

484208 E-Methoxypscrzlen

88333 gs/81 Methyl acrylzta

EsQsss gs/s0 Methylazexymathane!

Esz2e21 gs/8s Methylazoxymethancl acetate

838580 gs/8s 4,4'- Methylene bis(2-methylaniline) [POM] -
101611 o 4,?'- ?ethylene bis(N,N-dimethyl) beazenamine

PCM . :

74823 06/81 Methylene bremicde

68273 Methyl methanesulfenate
- 128157 2-Methyl-l-nitroanthraquincne (uncsrtain purity)

[PAH-Derivative, POM] : .

70287 N-Methyl-N'-nitro-N-nitrssaguanidine
615332 gs/8s N-Methyl-N-nitrsscurethane

824428 gs/sq N-Methyloacrylamice

E8042 Methylthicuracil

€Q0e422 gs/s0 Metiram

E3457s88 . gs/s0 -Micazslam hycércchleride [POM]

* Mirerzl oils (untraated and mildly .
trezted cils; and those used in ccsupatiens
such as muleszianing, metal machining, and

_ Juts precassing).
¢3EESEEs Mirex
62015328 gs/s0 Miscgrostal
E3Q77 Mitemvcin C .
70478323 0s/20 Mitaxzntrone hydrochloride [PAH-Derivative, POM]
318220 Mcncerstaline . ,

a - All 'listed substancas excszt thcza with 2 (0e/S1) add date are raguired to

. be addressad qualitatively (i.e., listad if they are usad, producsd, er
otherwise presant) in risk assessmante prazars< under the third phase eof

the program (i.e., those facilities that
emission- {nventery plan er ugczts plan t= the distric: by August 1, 18

hat were required to submit an
€1).

The eriginal 1ist was approvec tr the Ecard in July 1523,
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Subctancas For Whiss fmacumbjen. Use. or QOther

TS,

Presance Muc: Bs Ramertad

Cremical
Abstract a
Seryice Add™
(CAS) Number Qate Subctamc: Nime
138213 S-(Merzaclinemetiyl)-3-[(5-
nitrefuriurylidene)amine]-2-0xazolidinone
EJss802 : Mustard gas {Sulfur mustard} .
86220420 0s/20 ‘Natarelin-acstata [PAH-Derivative, POM] .
3771188 Erencgin [POM] -
134327 - gs/s0 1-Nazhthylemine [PAH-Derivative, POM] _
g1sss ' Z-Nazhthylamine [PAH-Derivztive, POM] .
1405103 ge/eq Nesmvein sulfata
£3321872 gs/s0 Netilmicin sulfate
Ed118 gs/%0 Nicztine
= gs/s1 Nitriletrizcstic acid (salts)
including but not limited to:
l1gg32538 gg/s1 Nitriletrizeatic acid, trisodium salt :
mcnonvérats .
€0297¢ S-Nitroacanzzhthene [PAK-Derivative, POM]
gsz22 E-Nitrec-c-znisicine
1838783 Nitreten (tachniczl grade)
67208 ge/s1 Nitrefurantcin
Esg70 0s/20 Nitrefturazene . :
ES3840 I-E(E-Hitrafurfurylidene)amino]-Z-imidazaT-
idincne o . .
£31828 H~[4—(E-Nitrp-z-furyl)-Z-thiazniyijacetmmide
E1732 ) Nitregea mustard {Hechlorethamine}
EZ567 gs/8¢ Nitrccan mustard hydrochleride
E3230 ge/e1 Nitrogiyearin
887ss . gs/81 2-Nitrcchenel
87835824 gg/s1 4-Nitrcgyrens [PAE-Derivative, POM]
86308 0s/8s N-Nit-cscdiphenylamine [POM]
785738 ' N-Nitroso-N-sthylures
6013343 - ge/8s 3-(N-Hitras:mathy1aminc)prcpionitrile
- 84021814 ges/8s '4-(N-Hitrcscmethylaminc)-l-(3-pyridy1)-
l-tutancne {NNK} .
815332 N-§itrcse-N-mathylurathane {N-Methyl-N-
. ~nitrcsaourethane}
4545400 N-Nitrssemethylvinylamine
16243333 N-Nitrssenernicstine
13233229 N-Nitrssaszressine

a2 - All Tisted sukstancas except thesz with a (06/21) add date are requirad to
be addressed qualitatively (i.e., listad if they are used, producsd, or
otherwise present) in risk assessments prapared under the third phasa of
the program (i.e., thosa facilitjes the- wera raguired tec submit an
enission inveantcry plan eor updale plan ta the district by August 1, 18¢1).
The original 1is: was appraovec by the Bcard in July 1¢s2,
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| iy g - o (e 10

suhstzneae For brich F-=due*inn. Use, or Qtha-

Br3cencs Mue- Ra Ranartad

Chemical
Atsiract a -
Servics Add
(CAS) Numbar Date Sufctzmc= Name
6233002 0s/28a Nergestral
30347¢ as/2q Qchratexin A [PoM] )
2234131 0s8/21. .-ﬂcta:hloranaphthalene-[PAH-Derivative, POM]
2548175 Qil Orznce SS [PAH-Derivative, POM] .
20818120 ¢8/91 0aiTm tairoxice ‘ —_
78572. 06/81 Oxytatrzcyecline _ -
784234 Panfurzn S {Dihydrc:ymethy1furatrizine}
115873 gs/c9 PerzmetiizZicne '
E2e7s gs/%1 Peaicillamine
£733 0s/20 Penlobarsital sodium
gzsegs gs/s0 Phenzcamicse
€2442 Phenacztin
24780 . Phenazcpyridine hydrochloride
3248108 gs/8s Phenesterin
Esszs1 0s/8s Phencxvtenzzamine [POM]
€3s23 08/3¢ - Phencxyvtenzamina hydrochloride [PGOM]
122801 gs/8g Phenyl glyecidyl ether
E7410 Phenytein [POM]
gsgsl g8/81 Picric acid
£4211 0s/%0 Pipobreman .
18378837 0s/c0 Plicamyein [PAR-Derivative, POM]
* Polybreminated biphenyls {P28s} [POM]
B3s73s81 0s/8s - Polygesnan ' :
3761833 ° : Penczau MY [PAH-Derivative, POM]
38840s8 Pencaay 3R [PAH-Derivative, POM]
388701 Precartazine hycrochleride
* Pregesting
including but ne: limited to:
71282 " Medroxzyrrogestargne acatate
€322¢ NeretSistarone
Elszs _ Precylthicuraci] _ :
3027¢¢ gs/8s all-trans-Zetinsic acid
hod gs/3s Retincl/ratinyl estars
- 36781045 gs/cq Rikavirin
81072 " Saeczharin : -
843s Safrale ) :
=

Shale oilse

2 - A1l listed substancas excazt thcse with a (06/91) add date are required ta

be addressad
cthervise pre
the program (

qualitatively (i.e., listed if they are used, producad, or
sant) in risk assassmants prazarec under the third phasa of
f.e., thosa facilities that were rezuirad tg sukmit an

emission inventery Plan or uccais plan tg the district by Augus: 1, 1851).

The eriginal i

ist was appreoves by_the Beard in July 1283"

"
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Sybstances For W=ir~ Frsductica. Uea. or Qthe-

Pressrgs Mo<ct Fe Rsmcrbad

Chemical
Abstract a
Servicse Adc
(CAS) Numper Data Sykciz-z2 Nzme
132274 Scdium o-phenylphenaztes [POM]
129448 gs/ss Sacdium saccharin
b Sccts : -
10048132 Sterigmatocystin [POM]
38107440 06/81 Stragizaycin sulfate = -
18883684 Streztazotecin
82087 Sulfallets
£42253241 0e/8Q TemsziTen citrate [POM]
848334 | 0s/<c0 Temzzezam [POM]
£218251 gs/c0 p-ilghz,alpha,alpha-Tetrachlorstsluene
851118 - 08/81 Tetrzchlervinpheos :
64783 g6/81 Tetrzcycline hycrocaleride
£Qc148 gs/20 Tetranitremethane :
£Q3E1 Thalicemide
13¢631 4,4'-Thiodianiline [POM]
- 154427 gs/20 Thicguanine
1314201 Therium dicxide
* Tcteces procducts, smckeless
48842071 . 0s/<q Tetramycin sulfete .
* @lpha-chleorinated toluenes
838215 o-Teluidine hycdrechleride
108420 0s/20 p-Teluidine
285782 Trecsulfan
282110158 gs/80 Trizzalam [POM]
£2588 0&/81 Trichler{an
13647383 0s/sq Trilestzne
127480 0e/81 Trimsthzdione
£8783 ge/9g Tris(aziridinyl)-p-tenzaquinecne {Triaziquene}
£22¢44 Tris(l-zziridinyl) phesphine sulfide
{Thictaza}
128727 ge/sgs Tris(Z,E-dibrcmc;rcpyl)phcsphate
§24500€Q Trp-2-1 (3-2minc-1,4-dimethy1-5d-pyrida[d,3-
’ biinccle) ) ‘
62450071 Trp-2-2 (3-Aminc-1l-methyl1-SH-pyrido[4,3-b]
" indsle)
72371 Trypen blue [PAH-Derivative, POM]
65751 Urzzil mustard ) '

a - A1l listed substancas except these with a (0€/81) add dats are'required te
be addressad qualitatively (i.e., listed i they are used, praducad, or
otherwvisa presant) in risk asseccmants prezarad under the third phasas of

the program (i.e.,

thasa facilities that were raguirad to submit an

enission inveatory plan er upcziz plan ts the district by August 1, 18¢1).

The original 1ist

vas apgproves bty the Becard in July 1988,



suisizngae For Which Preduetign. Usa. er QtNer~
Poecenca Muct Ba Ramp=2ad

Chemicsl '

Abstrac: a

Servica Adc®

(CAS) Num=er Data Substzmea Neme

25588513 gs/<q Urcfellitregin

gssal Yalprzats

143873 0s/50 Yinblastine sulfate [POM]

2063782 6s/50 “"¥incristine sulfate [POM]

10687¢ 0s/<0 4-Yinyl-l-cyclchezene diepoxide
- - {Viay1 cyclohexene dioxide}

81812 Warfarin [POM] '

87827 g8/s1 2,8-Xylidene

12122577 ) gs/<a Zine:

* = single CAS numser not azplicztle .

& PAH:

(Pelycyelic Aromatic Hydrecarson) - An organic compound censisting of a
fused ring structure containing at least two (2) benzene rings, and which
may alse csntain adéitionzl fusad rings not restricted exclusively ts
hezagenal rings. The structura dces not include any hetercatoms or
substituent groups. The structure includss only carben and hydrogen.
PAHs are a sybgroup of POM and have a beiling point of greater than er
equal to 100° C. . : .

] EAH-DERIYATIVE: (PQTycyclic Arcmatic Hydrocarsen Derivative) - An organic

£ POM:

campound cznsisting of a fused ring structure containing at least two (2)
benzene rings, and which may also cantzin additional fused rings not
restricted éxclusively to hexagenal rings. The fused ring siructure dces
not ccntain hetersatems. The scructura does cantain ene or more
substitueat ¢roups. PAH-Cerivatives are a sufgroup of POM and have a
beiling point of grezter thzn or esual ts 1007 C.

(Pelveyclic Organic Matier) - Incluces erganic csmpounds with more than
ene beszene ring, anc whicl have a beiling point of graaztsr than eor esual

ts 1007 C.

{} - This designatica indicztss a Syncaym for the substanca ljsted.

2 = All listed substances escept those with a (06/21) add date are reguires %o
be addressed qualitatively (i.e., 1isted §# they are used, procucad, er -
otherwise precaat) in risk assassments prezared under the third phase of
the program (i.s., thesa facilities that wera reguirad to submit an
enissicn invenizry plan er ucdate plan ts the distric: by August 1, 19821).
The original 1ist was azsroved by the Beard in July 1%g3.

NOTE THAT REPORTING OF A TOTAL FOR A SUESTANCE WHICH IS A SUBSTANCZ GROUP
READING DQES NOT SUFZICIIE Tiz REQUIRES REFQRTING OF THE INOIVIOUAL SUBSTANCES

. WHICH ARS LISTED IM APPENDIX A UNCER THZ GROUP HZADING.

B-II-10



APPENDIX C

MODELING PROTOCOL OUTLINE



Appendix C

Modeling Protocol Outline .

-Specify that emission estimates for all substances
for which emissions were required to be quantified
will be ‘included in the risk assessment. This

_includes both annual average emissions and maximum
one-hour emissions of each pollutant from each
process.

-Specify the format in which the emissions
information will be provided (consult with the
district concerning format prior to submitting the
protocol).

-Specify the basis for using emissions data, other
than that included in the emission inventory report,
for the risk assessment (consult with the district
concerning the use of updated emissions data prior
to submitting the protocol).

-Specify the format for presenting release parameters
(e.g., stack height and diameter, stack gas
velocity, release temperature) for each process as
part of the risk assessment (consult with the
district concerning the format prior to submitting
the protocol).

-Identify model(s) to be used, including version
number.

-Identify additional models to be run if receptors
are found above stack height. .

-Specify which model results will be used for
receptors above stack height.

-Specify the format for presenting the model options
selected for each run (consult with the district
concerning the format prior to submitting the
protocol). :

Meteorological Data

-Specify type, source, and year (e.g. hourly surface
data, upper air mixing height information).



4.

-Evhluate whether the data is representative.
~Describe QA/QC procedures.

-Identify whether there are any gaps in the data; if
so, describe how the data gaps were filled.

-Specify method to calcu]ate'deposition (if
applicable).

-Identify method to determine maximum exposed
individuzl for residential and occupational areas
for long-term exposures (e.g. a Cartesian grid and
500-meter grid increments).

-Identify method to determine maximum short-term
impact. e

-Identify method to evaluate cancer risk in the
vicinity of the facility for purposes of calculating
cancer burden (e.g. centroids of the census tracts
in the area within the zone of impact).

-Specify that UTM coordinates and street addresses,

where possible, will be provided for specified
receptor locations.

c-2.
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Appendix D

References fof Dispersion Models and Users Guides

Brode, R. W. (1988): "Screening Procedures for Estimating the Air Quality
Impact of Stationary Sources (DRAFT),* U.S. Environmental Protection
Agency Publicaticn EPA-450/4-88-010, August 1988.

Brode, R, W. (1992): 'Scrwm&mmwm

Pierce, T. E., D.B. Turner, J.A. Catalano, and F.V. Hale (1982): "PTPLU - A
Single Source Gaussian Dispersion Algorithm," U.S. Environmental
Protection Agency Publication EPA-600/8-82-014.

Pierce, T.E. (1986): “ADDENDUM TO PTPLU - A Single Source Gaussian
Dispersion Algorithm,* U.S. Environmental Protection Agency Publication
EPA/600/8-86/042.

LONGZ and SHORTZ :

Bjorklund, J.R., and J.F. Bowers (1982): *“User's Instructions for the

- SHORTZ and LONGZ Computer Programs, Volumes I and II, "U.S. Environmental
Protection Agency Publication EPA-903/9-82-004A ‘and B, March 1982.

Winges, K.D. (1986): “User's guide for POSTZ - A Postprocessor for the .

SHORTZ Air Quality Model,” U.S. Environmental Protection Agency
Publication EPA-910/9-86-144. '

YALLEY
Burt, E.W. (1977): "VALLEY Model User's Guide," NTIS Accession Number PB-
274 054, September 1977. : ' _
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U.S. Environmental Protection Agency (1982): “Addendum/Supplemental
Information to the VALLEY Model,” Distributed as part of the UNAMAP
Version 6 Documentation, December 1982. .

Environmental Protection Agency (1986): “Guideline on Air Quality Models

(Revised), "U.S. Environmental Protection Agency Publication EPA-450/2-78-
027R, July 1986. '

Environmental Prdtection'Agency"(ISSS): “"Supplement A td'the Guideline on
. .Air Quality Models (Revised),” U.S. Environmental Protection Agency
Publication EPA-450/2-78-027R, July 1987.

Environmental Protection Agency (1986): "On-Site Meteorological Program
Guidance for Regulatory Modeling Applications, "U.S. Environmental
Protection Agency Publication EPA-450/4-87-013, June 1987.
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K3
Section

Appendix E-I

Listing of Modifications Made to
Ciement Document Algorithms and
Assumpt ions

Clement Recommendation

Environmental Fate

I.A.1

I1.A.2.a.
2>b>2;

I.A.3.

I.B.2.

No method provided for
estimating concentration
in air.

No value given for
deposition velocity.

Concentration in water

is based on Thibodeaux
et al. steady state model
relating sediment concen-
trations to water concen-
trations. The model
considers both direct
deposition and runoff.

contribution is undef

Concentration of pollu-
tant in animal products
based on the fraction
of feed crops grown
locally, feed/product
transfer coefficient,
bioavailability,

Modification

Ground-level concentration
for a specific location

is determined by multiplying
the pollutant emission rate
at the stack by the site
specific dilution

factor (X/Q).

Use 0.02 m/s for
controlled facilities
and 0.05 m/s for .
uncontrolled facilities.

Simplified calculation
based on contribution to
water from direct _
deposition only. Contribution
from direct deposition is
based on deposition, water
surface area, volume of water
in water body and number of
volume changes. The
contribution from run-off
will not be considered
at this time. An approach
to calculate run-off
development.

In addition to Clement
algorithms, exposure to air,
water, pasture/grazing, and
soil is also considered in
determining pollutant
concentrations in animal
products.

* Refers to outline format used for Appendix E-II

E-I-1



Section

Clement Recommendation

concentration in food
source, and amount of
food ingested.

Estimation of Exposure Dose

All
Pathways

All
Pathways

II.A.2.a.

A1l nonin-
halation
"pathways
except for
mother's

II.B.2.b.

I1.B.2.d

Exposure rates vary

-with -age of individual

in question.

Average body weight
vary with age.

Inhalation rates
vary with age.

Bicavailability
factors are used

to determine the
fraction of ingested
contaminant that

is absorbed in the
body

Surface area of
body changes with
age.

Dermal absorption

is 10% for organics
and 1% for metals.

E-I-2

Modification

- Exposure rates are
—constant for 70 years.

Average body weight
is constant (70 kg)
except for mother's
milk pathway, which
uses 6.5 kg for

one year.

Inhalation rate is
constant (20 m3/d)
for 70 years.

GI absorption factors

are used to determine

the amount of

contaminant absorbed.

For soil and milk ingestion,
both 61 factors and
bioavailability are used.

Body surface area
remains constant for
70 years (4,656 cm).

For organic emissions use
dermal absorption factor
of 15% for PCB, 2%

for TCDD/TCDF, 3% for

PAH and use Clement
value for other

organic emissions.

For metals, use as
absorption factor of

1% for chromium, 0.2% for
cadmium, 0.2% for

nickel, 1% for

mercury and 0.1% for
other metals.



Section
II.C.1.b.
>

II.C.Z,b.
2>

II.C.3.a.
2>b>

II.C.3.b.

II.C.3.c.

III.B.2.

VClement Recommendat ion

Amount of soil
ingested varies
with age.

Amount of water
ingested varies
with age.

Food intake varies
with age

For animal products,
only consider beef
product ingestion.

Not intergrate
mother's milk
pathway into maximum
risk calculation.

The dose is multiplied

by the potency slope
to determine the risk
of cancer.

E-I-3

Modification

Soil ingestion is
constant for 70
years (110 mg/d).

Water ingestion
is constant for

" 70 years (2 1/d).

Values fof quantity
of produce ingested
differ from Clement values.

In addition to beef,
pork, poultry, and
sheep/goat products
are considered.

For dioxins, PAHs and PCBs,
two exposure scenarios

_will be evaluated for the

maximum risk calculation.
first scenario

includes the mother's milk
pathway. For this
ingestion scenario, the
mother would be exposed
for 26 years, the child
ingests mother's milk

for a year, and the
child--now an adult--is
exposed to all other
pathways for the remainder
of the facility's 44 years
of operation. For the
other scenario, the
mother's milk pathway is
not included and the
exposure period for all
pathways is 70 years.

A unit risk factor

is used to determine-
the risk for the
inhalation pathway and
potency slopes are used
for the other pathways.



Appendix E-II
Environmental Fate, Exposure,
and Risk Algorithms

I. ESTIMATION OF THE ENVIRONMENTAL FATE OF FACILITY EMISSIONS

Once emissions exit the exhaust stack of an incinerator, the polilutants
+will be dispersed in the air. The pollutants in the exhaust gas with high
vapor pressures will remain in the vapor phase, and pollutants with lower
vapor pressures will adsorb to fly ash and soil particulate. The emission
plume will contain both vapor phase pollutants and particulate. Particulate
will deposit at a rate which is dependent on the particle size. The
pollutants will deposit on vegetation, on soil, and in water.

The following algorithms calculate the estimated environmental fate of
facility emissions, that is, what portion (concentration) of the facility's
emissions remains in the air, is deposited on the soil, is deposited in
water, is deposited on or is taken up by vegetation, and is taken up by
animals.

A. Estimation of Concentratidns in Air, Soil, and Water
1. Air

Concentration in air (GLC) is a function of the facility emission rate
and the dilution factor (X/Q) at the ‘points under evaluation.

a. Formula:
6LC = E-rate * X/Q

1> 6LC = Ground-level concentration (UG/M3)

2> E-rate = Pollutant emission rate (6/S)

3> X/Q = Dilution factor provided by dispersion
) modeling (UG/M3/6/SEC) v

b. Recommended default values:

1> E-rate = Facility specific, pollutant emission
. rate
2> X/Q = For point of interest, site specific,

from dispersion modeling

.E-II-1



“ec. Assumptions:
1> No plume depletion
2> Emission rate will remain constant for the 70 -
years of facility life
Z.S.Qj.l
The average concentration in soil (Cs) is a function of the deposition,
accumulation period, chemical specific soil half-1life, mixing depth, and
soil bulk density. _ _ o

a. Formula:

Cs = Dep * X/ (Ks * SD = BD * Tt)

L 1> Cs = Average soil concentration over the
evaluation period (UG/KG)
2> Dep = Deposition on the affected soil area pér day
(UG/M2/D) :

a> Formula:
Dep = 6LC * Dep-rate * 86,400

1: G6LC "= Ground-level concentration

(UG/M3)

2: Dep-rate = Vertical rate of
deposition(M/S)

3: 86,400 = Seconds per day conversion

‘ factor (S/D)

b> Recommended default values:

1: 6LC = Calculated above, see
: I.A.1.a.
2: Dep-rate = Use 0.02 meters/second for

controlled or 0.05
meters/second for uncontrolled
sources.
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¢> Assumptions:

1: Deposition rate remains constant for the 70
year facility life '

3> X = Integral function

a> Formula:
X = [{EXP(~Ks * Tf) - EXP(-Ks * To)} / Ks] + Tt

1:EXP = Exponent base e = 2.72
2:Ks = Soil elimination constant

a: Formula:

1) .693 = Natural log of 2
2) tlIZ = Chemical specific
soil half-life (D)

b: Recommended default values
1) ti/2 = See Table 1

3: Tf = End of evaluation period (D)

4: To = Beginning of evaluation period (D)

5: Tt = Total days of exposure period Tf-To
(D) .

b> Recommended default values:

1: Ks = Calculated above, see
I.A.2.a.3>a>2: :
2: T = 25,550 (D) = 70 YR [OEHHA
. o= 9,125 (D) for mother in mother's
milk pathway ‘ A
3: To = 0 (D) for mother in mother's milk
’ pathway and for adult not affected
by mother's milk pathway
= 9,490 (D) for adult in mother's milk
pathway
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R

L)

. Toble § .
Pollutant Specific Default Values (1)

FIsH Fi ) Fi(2) ROOT WPTAE GI(3) CERAL(4)  soIl’ 810-(8)
MILK E0GS : ABSORPTION  ABSORPTION HALF-LIFE AVAILABILETY
(0/5) (0/m) (OAG)  RooT LENF FACTR  FACTOR (DAYS) FACTOR

7

ARSENIC 4.00E400  2.00E-03 6.206-05

2.006-03 2.006-03  4.00E-0)  9.00E-04 1.00E100  1.006-Q3  1.00E408 < NA
BERYLLIW 1LGEWOI  1.006-03  9.10E-07 100603 4.006-04 103  2.006-04 1.006/00 1 0600 1.00E+08 MA
CADMIWM _ 1GE2  3.006-04  1.00E-03  3.60E-04 4.00602 G002 2.6E 02 1.00EK00 2.06.83 | ockon NA
CLORGBDNZENE MA M ™ M ™ M 100600  1.006-01  1.60E402 MA
2-CHLONOPHENDL A NA M ) M ) M 100400  1.606-01  7.00E401 MNA
ORMIM 6+ 2.006£400  9.20E-03 100608  0.206-03 1.00E-03  O.0CE-D4  6.006-04 1.00E:00  §.6002 1008 . MA
P-DICHOROBENZENE. A MA M MNA M ™ M 1.006100  1.006-01  1.60E402 MA
DIOXINS AD FURAS 8.00E403  4.00E-01  4.006-02  4.006-01 "M M M 1606460  2.006-02 4.3E+3  4.36-01

(In CA GEHHA TOKIC EQUIV.) _ :

HOUOHL OROBENZENE, ~8.82E403 MA M M MA M M 180600  1.006-01  2.0408 MA
HOUCHLOROCYCLOHEXANES MA M ) M MA MA M 100400  1.00€-01 1.7¢E402 MA
LEAD . LEEM2 A0E04  2.006-04  4.00E-04 2.00E-03 5.00E-03  1.006-03 1.0CE0  1.006.03 | 1.eeE408 MA
MRORY 8.00E403  2.70£-02  0.70E-00 2.70E-02 200602 O.EO2 I.0E02 1 OCE100 1.006-02 ' 1.00€408 A
NAPHTIALENE MA MA M M M ™ M 1.00E100  1.006-01  4,60E402 NA
N-HITROSCOIETHAMINE M NA M NA M MNA M 1.0E100  1.006-01  1.B0E42 M
N-HITROSOOIMETHALAINE M MA M M M MA M 1.00E100  1.00€-01 1.80E402 M
P-HITROSCOIFHENAMINE MA MA M M M M M 1.00€100  1.006-01  3.4¢E401 MA
N-NTTROSCOINBUTVLAMIDNE M NA MA MA M M M 1006100  1.006-01  1.80E402 NA
N-NITTROSCOI-N-PROPYLAMINE MA MA M M M M M 100600  1.006-01  1.80E402 MA
N-NITROSOME THYLETHVLAMINE M ™ M MA M ™ M . 1.00E100 . 1.006-0)  1.BeE402 A
NN TROSOMORPHOL INE M NA M M M M M 1.00E100  1.006-01  1.B0E402 NA
N-NITROSGP IFERIDINE MA MA ™ NA MA MA M 100600  1.006-01  1.80E402 ™
N-NITROSCPYRROLIDINE MA MA M M. .M M M 1.00E100  1.006-0)  1.806402 MA
P 00 BEDZD(AYPYRENE 1.86E403 MA ™ M . M M 1.6E©00  3.066-02  4.6eE402 MA
PENTAQ LOROPHENOL, N MA M NA MA MA M 16000  1.006-01 1.78E402,  MA
POLYOLORINATED BIFHENNLS  1,00E408  5.00E-02  1.006-02  5.00E-02 M MA M 1.60E00  1.506-9) 3006403 MA
2,4,8-TRICHLORCPHENOL. MA MA ™ MA M. M M 100600  1.006-01 .06+ M
2,4,8-TRICHLOROPHENCL, B.0CE2 "'9.00E-00 = 4.20E-05  9.00E-93 ) M M 10100 100600  7.00E49) M

. Al J_.... ."8 South Coost Alr Qual Ity Manogesent Distr lot Muti-Patiway Assessment Inpist Porameters Ouldance Document, Clesent Assoolales Inc., 1908,
owopt os noted. .

~.<a_=8 "oq ._..moaqqns_go...—-.o.!....g.s‘vo! developed but ore cssumed to be simliar 10 meat tranefer coelflclente sited in the Clement
document. . v
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Gl zxowv:o: Factare provided by CEHHA. Assume GI absorption froction of 1 when comparing husan and animal wposures (equivatent dbeorption ocroes
opecies). :

Wen calculating dose by the oral route of sure for the purpose of ossessing concer risk, the gostrointestinal absorption Is token Inte ocoount
only when .r.lma:o: o« the oral concer voﬂwh« foctor hoe “.o..: odjusted to accont for cbeorption. Thie Is rarely the cose. In most instances, the
cancer potency slops s derived from anlmal or huson data without regard to the octual dbeorbed doee, but rather le bosed on estimates of oduinletered

._8.._:.8.._:..98.. co.:o.:.z::c_&.o:.:.s nay be used to correct the eposure. In all other coses, the exposure should not be adjusted for
abeorption os the cancer potency foctore ore not se odjusted. '

Wen caleulating dose In order to aesess noncancer (chronle or acute) hazards, the doses should not be od)jueted
for cbeorption unless the reference dose for thot porticulor route of sa.oocqu hoe been adjusted for cbeorption. In certain instances, when the

reference dose weed s extropolated ocroes routes of exposure and o large difference In cbeorption existe between the routes of oxposure, the dose
calculatione may odjust for the differentia) dbsorptions,

Dermal cbeorption of many conpounds is limited, The guidelines have Incorporated dermal abeorption factors to

occount for -...8 ?23-.“ ebeorption relative to o.r.w:..oc.l of wposure, for setimates of dermal dowe weed to ossess both cancer and noncancer health
hazarde. The dermal dbeorption values come from titerature describing abeorption of chemicals acrose the ekin. In some cases, there ore good data
avoliable for specifie compounds. In other coses, an dbeorption froction Is Inferred from data for eimllor chemicale. In o few coses the effects of
odeorptlion to a soll or flyosh matrix on dermol bloovallabllity hos been studied. In these rore Instancee, the dermal cbeorption foctor used in the
guldel inee occounte for this decrecsed bloavaliabiiity (e.g., the dermal dbeorption value for diexine/furans ocoounts for decreased bloavel idbliity).

The guidelines allow for ueting for bloavollabllity where the evidence worrante, For exavple, there ore good data which Indicate that dloxin e not
oe avolliablie to on o«oﬂ._u_t.!.ﬂoi& to soll or :!«l. matrices relative to when It fe In eolution or In food, Therefore, @ bloovalicbility focter

lo Incorporated Into the model to occount for thie difference. When information becomes avallable for other chemicals of concern, thie type of
bloaveliabl lity wii) be .38326.& into the model.

1t the weer hoe questions “qocﬂg_:m applicability of using cbeorption factors. OEMHA should be coneul ted,
MA - Data Not Avallicble —to be provided at e later date. . . .
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4>
b>

SD = Soil mixing depth (M)
BD = Soil bulk density (KG/M3)

b. Recommended default valueé:

»
2>
3»
4>

5>
6>

Dep = Calculated above, see I.A.2.a.2>

X = Calculated above, see I.A.2.a.3>

Ks = Calculated above, see I.A.2.a.3>a>2:

SD = 0.01 (M) for playground setting and 0.15 (M)
for agricultural setting [OEHHA;Clement]

BD = 1,333 (KG/M3) [Clement]

Tt = 28,550 (D) = 70 (YR) [OEHHA] for

individual not affected by mother's milk
pathway
- 9,490 (D) for mother in mother's milk pathway
= 16,060 (D) for adult in mother's milk pathway

c. Assumptions:

1>
2>

3»

3. In Mater

Pollutants are uniformly mixed in soil

Pollutants are not leached or washed away,

except where evidence exists to the contrary .

For the MEI ingesting mother's milk, the Mother is
exposed for first 26 years, the child receives milk for
the last year of the mother's exposure period, and then
the adult is exposed to all other pathways for the final
44 years; for the MEI which does not ingest mother’s

- milk, the MEI's exposure period is 70 years for all
. pathways

The average concentration in water (Cw) is a function of direct
deposition and material carried in by surface run-off. However, only the
contribution from direct deposition will be considered at this time.

a. Formula:

) B

Cv = Cdepw
Cw = Average concentration in water
(UG/KG)
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2> Cdepw ' = Contribution due to direct
. deposition (UG/KEG)

a> Formula:

Cdepw = Dep * SA * 365 / (W * VC)

1 Dep = Deposition on water body per
day (UG/M2/D)

2: SA = Water surface area (M2)

3: 365 = Days per year (D/YR)

4 W = Water volume (KG)

5 VC = Number of volume changes per

year

b> Recommended default values:

Dep = Calculated above, see I.A.2.3.2>

SA = Site specific water surface

) area (M2)

W = Site specific water volume in
(KG)

VC = Site specific number of volume
changes per year

1:
2:
3:
4:

(SA, WV, and VC values can Be acquired from the applicable Department of
Water Resources (DWR) Regional office)

¢> Assumptions:

1: A1l material deposited into the water remains
in the water column

B. Estimation of Concentrations in Vegetation and Animal Products

Estimates of the concentration in vegetation and animals requires the
use of the results of the air, water, and soil environmental fate
evaluation. Plants and animals will be exposed to the pollutants at the
concentrations previously calculated in I.A. above.
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1. Yegetation

The average concentrafion in and on vegetation (Cf) is a function of
direct deposition and root translocation or uptake from exposed soil.

a. Formula:
Cf = Cdepv * BIO + Ctrans
1> Cf = Average concentration in and on
specific types of vegetation (UG/KG)
2> Cdepv = Concentration due to direct deposition
(UG/KG)
a> Formula:

Cdepv = [Dep * IF / (k * Y)] * (1 - EXP[-kT])

1: Dep = Deposition on affected
vegetation per day (UG/M2/D)

2: IF = Interception fraction

3: k = Weathering constant (1/D)

4: Y = Yield (K&/M2)

5: EXP = Exponent base e

6: T =

Growth period (D)

b> Recommended default values:

1: Dep = Calculated above, see I.A.2.a2.2>

2: IF = crop specific
a: Root crops = 0 [Baes et al.]
b: Leafy crops = .2 [Baes et al.]
¢: Vine crops = .1 [Baes et al.]

3: k = .693/14 (D) [Clement]
4: Y = 2 (KG/M2) [CA Department of Food and
Agriculture dot maps]
5: T = 45-90 (D) [Clement]
¢> Assumptions

1: No deposition on root crops .
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3>BIO = Bioavailability
. = See Table 1

4>Ctrans = Concentration due to root
translocation or uptake (UG/KG)

a> Formula:
Ctrans = Cs * UF2

1: Cs = Average soil concentration (UG/KG)
2: UF2 = Uptake factor based on soil
concentration
b> Recommended default values:

1: Cs = Calculated above, see I.A.2.
2: UF2 = _

a: Inorganic compounds--see Table 1
b: Organic compounds:
1) Formula:

UF2 = [(0.03 * Kow®-77) + 0.82] / [(Koc)(Foc)]

Empirical constant

a) 0.03 =

b) Kow = Octanol:water
partition factor

¢) 0.77 = Empirical constant

d) 0.82 = Empirical constant

e) Koc = Organic carbon

partition coefficient
f) Foc = Fraction organic
carbon in soil

2) Recommended default values:.
a) Kow = Chemical specific,
see Handbook of

Chemical Property
Estimation Methods

E-II-9



b) Koc = Chemical specific,
see Handbook of
Chemical Property
Estimation Methods
c) Foc = 0.1

2. Animal Products
The average concentration in animal products (Cfa) depends on which
routes of exposure exist for the animals. Animal exposure routes include

inhalation, soil ingestion, ingestion of contaminated feed and pasture, and
ingestion of contaminated water. ' '

a. Formula:

Cfa = (Inhalation + Water ingestion + Feed ingestion +
Pasture/6razing ingestion + Soil ingestion) * Fi

1> Cfa = Average concentration in farm
animals and their products (UG/D)

2> Inhalation = Dose through inhalation (UG/D)
a> Formula:
Inhalation = RR * GLC

1: RR = Inhalation rate for animal (M3/D)
2: GLC = Ground-level concentration (UG/M3)
b> Recommended default values:

1: RR = See Table 2
2: GLC = Calculated above, see I.A.1.

c> Assumptions

“1: A1l material inhaled is 100% absorbed
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. Table 2
Defaults For Animal Pathway

CATTLE/LACTATING PIGS POULTRY - GOATS/SHEEP
BN p oy (KG)  5E+02(8)" --6E+018C) 2£,000A)  4E.01(B)
RR(D+6) rM37p BE+01 ) TE+00, 1E+00, , 6E+00 5
WI KG/D) 1E+02 (8) 8E+00{¢ 6E-01{4 6E+00 Bg
FI KG/D) BE+00f3,6E+01 2E+001 ¢ 3€-01 A 2£+00 5
4Sf 1E-02 E; 1e-024F le-02}F 1E-02 E;
%5p 5E-02 3E-02 3E-02 7E-02

= Superscript letters in parenthesis refers to references
' given in the next section

3>—-MWater ingestion = Dose through water
ingestion (UG/D)

a> Formula:
water ingestion = WI * gSW » tw

1: WI = Water ingestion for animal (KG/D)
2: ISW = % Water ingested from a
contaminated body of water

3: Cw = Average concentration in water
(UG/KG)

b> Recommended default values:

1: NI = See Table 2

2: ISW = Site specific, need to survey ¢
water ingestion practices in
affected area

3: Cw = Calculated above, see I.A.3.

4> Feed ingestion = Dose through feed
ingestion (UG/D)
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a> Formula:
feed ingestion = (1 - 36) * FI * | = Cf

1: 496 = % Diet provided by grazing

2: FI Feed ingestion rate (KG/D)

3: L = %2 Of locally grown feed that is
not pasture

4: Cf = Concentration in feed (UG/KG)

b> Recommended default values:

1: %6 = Site specific £ diet provided by
grazing (need to survey)

2: F1 = See Table 2 _
3 L = Site specific, % of feed that
is not pasture
4: Cf = As calculated above, see I.B.1.
5> Pasture/Grazing ingestion = Dose through
pasture/grazing
(Ue/D)

. a> Formula:
Pasture/Grazing ingestion = 6 * Cf * FI

1: %6 = % Diet provided by grazing

2: Cf = Concentration in pasture/grazing
' material (UG/KG) o

3: FI = Feed ingestion rate (KG/D)

b>  Recommended default values: ‘
1: 26 = Site specific % diet provided byA

grazing (need to survey)
2: Cf = As calculated above, see I.B.1.
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6>

3: FI = See Table 2
Soil ingestion = Dose'through soil
ingestion (UG/KG)
a> Formula:

Soil ingestion = SI = (s

1: SI = Soil ingestion rate for animal
(KG/D)

a: Formula:

SI = [(1 - 26) * I5F * FI] + 26 * %Sp * FI

1) %6 = % Diet provided by grazing
" 2) %Sf = Soil ingested as a %
of feed ingested
3) FI = Feed ingestion rate (KG/D)
4) %Sp = Soil ingested as a %

of pasture ingested

b: Recommended default values:

1) %26 = Site specific % diet
provided by grazing

2) 4Sf = See Table 2

3) FI = See Table 2

4) <Sp See Table 2

2: Cs = Average soil concentration (UG/KG)
b> Recommended default values:

1: SI = Calculated above
2: Cs = Calculated above, see I.A.2.
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7>. Fi = Transfer coefficient of contaminant from
diet to animal product (D/KG)

a> Recommended default values:
1: Fi = ‘See Table 1
b> Assumptions:

1: The transfer coefficient is the same
for all exposure routes

The transfer coefficient for goat's
milk is the same as for cow's milk
The transfer coefficient for all meat
is the same

The transfer coefficient for eggs is
the same as for meat

H W N

3. Eish Products
The average concentration in fish (Cf) is based on the concentration in.
water and a bioconcentration factor.
a. Formula:

Cf = Cw * BCF

1> Cf = Concentration in fish (UG/KG)
2> Cw = Concentration in water (UG/KG)
3> BCF = Bioconcentration factor

b. Recommended default values:

i> Cw = Calculated above, see I.A.3.
2> BCF = See Table 1

c. Assumptions:

1> All contaminants in water are available for
bioaccumulation :
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2>  Contaminant is present in a soil or fly ash matrix
3> Contaminants do not accumulate in water

II. ESTIMATION OF EXPOSURE DOSE

Once the concentration of pollutants are estimated in air,soil, water,
plants, and animal products, they are used to evaluate estimated exposure to
people. Exposure is evaluated by calculating the lifetime average daily
dose. The following algorithms calculate this dose for exposure through
inhalation, dermal absorption, and ingestion pathways.

A. Estimation of Exposure Through Inhalation

Exposure through inhalation (Dose-inh) is a function of the respiration
rate and the concentration of a pollutant in the air.

1. Formula:

Dose-inh = RR * GLC / (ABW * 1,000)

a. Dose-inh = Exposure dose through inhalation

: (MG/KG/D)
b. RR = Respiration rate (M3/D) _
c. @6LC = Ground-Tlevel concentration (UG/M3)
d. ABW = "Average body weight (KG)
e. 1,000 = Micrograms to milligram conversion

factor (UG/MG)

2. Recommended default values:
a. RR = 20 (M3/D) [OEHHA]
b. GLC = Calculated above, see I.A.1.
c. ABW = 70 (KG) [OEHHA]

3. Assumptions:

a. All material inhaled is absorbed
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B. Estimation of Exposure Through Dermal Absorption.

Exposure through dermal absorption (Dose-dermal) is a function of the
soil or dust loading of the exposed skin surface, skin surface area exposed,
‘and the concentration and availability of the pollutant.

1. Formula:
Dose-Dermal = Cs * SA * SL * ABS /(ABW * 1E9)

Exposure dose through dermal
absorption (MG/KG/D)

Average soil concentration (UG/KG)
Surface area of exposed skin (CM2)
Soil loading on skin (MG/CM2)
Fraction absorbed across skin
Average body weight (KG)
Micrograms to kilogram conversion
factor (UG/KG)

(-]
.

Dose-dermal

(%4
r~
LI I BN B N |

eneono
&
(%]

2. Recommended default values:

a Cs = Calculated above, see I.A.2.
b SA = 4,656 (CM2) [Clement]

c SL = .5 (MG/CM2/D) [OEHHA]

d ABS = See Table 1

e ABW = 70 K6 [OEHHA]

C. Estimation of Exposure Through Ingestion.

Exposure through ingestion is a function of the concentration of the
pollutant in the substance ingested (soil, water, and food), the
gastrointestinal absorption of the pollutant in a soil or fly ash matrix,
and the amount ingested.

1. Exposure through Ingestion of Soil
a. Formula: V

Dose-s = Cs * Is * 61 * BIO * 1E-6 / (ABW * 1,000)
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1> Dose-s = Exposure dose through ingestion of soil
(MG/KG/D) :

2> Cs = Average soil concentration (UG/KG)

3> Is = Lifetime average ingestion rate per day
for soil (MG/D)

4> @6I = Gastrointestinal absorption factor

5> - BIO = -Bioavailability

6> 1E-6 = Conversion factor (KG/MG)

7>  ABW = Average body weight (KG)

8> 1,000 = Conversion factor (UG/MG)

b. Recommended default values:

1> Cs Calculated above, see I.A.2

2> Is = 110 (MG/D) [OEHHA]
3> 61 = See Table 1

4> BI0 = See Table 1

5> ABW =a 70 (KG) [OEHHA]

c. Assumptions:

1> Soil ingested contains the average concentration of the
pollutants

z.ExmquthmlhnnInm

a. Formula:

Dose-w = Cw * Iw * GI * BIO / ABW * 1,000

' 1>Dose-w = Exposure dose through ingestion of
’ - water (MG/KG/D)
2>Cw = Water concentration (UG/KG)
3>Iw =

Lifetime average water ingestion
rate (KG/D) . '

4>61 = Gastrointestinal absorption factor
5>BI0 = Bioavailability

6>ABW = - Average body weight (KG)

7>1,000 = Conversion factor (UG/MG)
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b. Recommended default values:

> Cw Calculated above, see I.A.3.

2> 1Iw = 2 (KG/D) = 2 (LITERS/D) [OEHHA]
3> &I = See Table 1

4> BIO = See Table 1

5> ABW = 70 "(KG) " [OEHHA]

3. Exposure through Ingestion of Food
- The exposure through food ingestion can be through ingestion of plant
products, animal products (including fish) and mother's milk.

a. Plant products
Exposure through ingesting plants (Dose-p) is a function of the type of
plant, gastrointestinal absorption factor, bioavailability and the fraction
of plants ingested that are homegrown. The calculation is done for each .
type of plant. ”

1> Formula:

Dose-p = Cf * IF * 6I * L / ABW * 1,000

a>Dose-p = Exposure dose through ingestion
of plant products (MG/KG/D)
b>Cf = Concentration in plant type F
(UGB/KG) '
o If = Consumption of plant type F (KG/D)
d>6I = Gastrointestinal absorption factor
e>l = Fraction of plant type F homegrown
f>ABW = Average body weight (KG) '
g>1,000 = Conversion factor (UG/MG)

2> Recommended default values:

a>Cf = Calculated above, see I.B.1.
b>IF = See below
1: Root crop = .05 (KG/D) [USDA Western -
Region] '
2: Vine crop = .25 (KG/D) [USDA Western
' Region] -
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3:

Leafy crop = .01 (KG/D) [USDA Western

Region]

Ingestion rates are from USDA Western Region Survey results. Dark green
vegetables are represented in the leafy category. Yellow vegetables,
tomatoes, fruit (excluding citrus juice and bananas) and "other" are
-included in the vine vegetable category. Potatoes are included in the root

vegetable category.

c>6l
d>L

e>ABW

b. Animal products

See Table 1

Site specific fraction of produce
homegrown or locally produced (need
survey)

70 (KG) [OEHHA]

Exposure through animal product ingestion (Dose-ap) is a function of
what type of meat is ingested, as well as animal milk products and eggs.
The calculation is done for each type.

1> Formula:

Dose-ap = Cf * If * 6I = L / ABW * 1,000

a>
b>

c>

d>
e>
B

g>

Dose-
cf
If
1:°
2:

3:

61

L

ABW
1,000

ap

Im
Ib
Ifi

Exposure dose through ingestion

of animal or fish products (MG/KG/D)

= Concentration in food type f
(UG/KE)

= Consumption of food type f (KG/D)

= Milk éonsumed
= Meat consumed
= Fish consumed

Gastrointestinal absorption factor
Fraction of product type f homegrown
Average body weight (KG)
Conversion factor (UG/MG)
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2> Recommended default values:

a> Cf = Calculated above, see I.B.2.

b> If = See below
1: Im = -300 (KG/D) [ARB MRI report]
2: 1Ib = =100 "(KG/D) [ARB MRI report]
3: Ifi = .024 (KG/D) [OEHHA]

> G6I = See Table 1

d> L = Site specific fraction of product

locally produced.
e> ABW = 70 (KG) [OEHHA]

c. Mother's Milk

Exposure through mother's milk ingestion (Dose-Im) is a function of the
average pollutant concentration in mother's milk and amount of mother's milk
ingested. '

1> Formula:
Dose-Im = Cm * DERm = F = YR / 25,550 * (ABW)

a> Dose-Im = Exposure dose through ingestion of
mother's milk (MG/KG/D)

b> Cm = Concentration of contaminant in
mother's milk is a function of
the mother's exposure through all
routes and the contaminant body
half-life (MG/KG milk)

1: Formula:
Cm = Emi = tlIZ *fl1*f3/ (f2= .693)

a: Emi = Average daily maternal
intake of contaminant from
all routes (MG/KG milk/D)

. b: tl/Z = Half-1ife of contaminant
in mother (D)
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c>

d>
e>
>
g>

c: Tl
d: 13
e: f2
f: .693

2: Recommended

a: Emi

c: fl

d: f3

e: f2
DERm =
F =
YR =
ABW =
25,550 =

= Fraction of contaminant that
partitions to mother's fat

= % Fat of mother's milk

%2 Mother's weight that is fat

Natural log of 2

default values:

= Sum of doses
= 2,117 (D) for
PCDDs/PCDFs = 5.8 YR
[Poiger and Schlatter]
1,460 (D) for both PCBs [Davies
and Mes] and PAHs [OEHHA]
= .9 [Smith]
.04 [Butte et al.]
.33 [Butte et al.]

Daily breast-milk ingestion rate
(KG/D)

Frequency of exposure (D/YR)
Breast-feeding period (YR)
Average body weight (KG)
Exposure period (D)

2> Recommended default values:

a>

b>
c>
d>

DERm =
F =
YR -
ABW =

3> Assumptions:

a>

.9 (KG/D) [Butte et al.; Whitehead
and Paul]

365 (D) [Clement]

1(YR)[Clement]

6.5 (KG) [OEHHA]

For the MEI, Mother is exposed for first
26 years, the child receives milk for the
last year of the mother's exposure period,
and then the adult is exposed for the final

44 years.

III. ESTIMATION OF CANCER RISK

Cancer risk is a function of the lifetime average daily dose and the

chemical specific potency slope.

For inhalation, cancer risk is calculated

using unit risk factors and ground-level concentrations.
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A. Formula:

Risk (noninhalation pathways) = Dose *'Potency Slope
Risk (inhalation ) = G6LC * Unit Risk

1. Dose

2. Potency Slope
3. 6LC '
4. Unit Risk

B. Recommended default values

1. Dose

2. Potency Slope
3. B6LC

4. Unit Risk

C. Assumptions:

1. Exposure is for 70 years

IV. ESTIMATION OF CHRONIC HEALTH RISK

Dose or the sum of doses from all
routes of exposure (MG/KG/D)
Pollutant specific potency
(1/MG/KG/D)

Ground-level concentration (UG/M3)
Pollutant specific unit risk
(1/UG/M3)

Calculated above, see II.
See Table IV-7

Provided by dispersion model
See Table IV-7

As described in Chapters III. and IV., the chronic risk is
determined by comparing the exposure

standards.

doses to established health
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Appendix F

REQUEST FORM
ARB/OEHHA HEALTH RISK ASSESSMENT COMPUTER PROGRAM

Name
Title
Company
Street
City State
ZIP

——— 1 have enclosed my check for $20 (inc]udes.fax) for a copy of
the ARB/OEHHA Health Risk Assessment Computer Program.

Please bheck the appropriate space: _ 3 1/2 0R __ 5 1/4 size floppy.

Please Return To: ATTN: HRA Computer Program
Toxic Air Contaminant
Identification Branch
Stationary Source Division
Air Resources Board
P.0. Box 2815
Sacramento, CA 95812

Conditions:

1. The State makes no warranty of any kind, express or implied, with
respect to EDP products which are the subject of this agreement, and
specifically makes no warranty that said products shall be merchantable or
fit for any particular purpose; futhermore, any description of said products
shall not be deemed to create an express warranty that such products shall
conform to the description. The exhibition of any sample or model shall not
be regarded as part of the basis of this agreement and shall not create an
express warranty that the whole of the products provided hereunder shall
conform to the sample or model.

2. Buyer assumes all risk and liability for loss, damage, claims or expense
resulting from its use, purchase, or possession of any of the EDP products
furnished by the State pursuant to this agreement.

3. Buyer agrees to indemnify, defend and hold harmless the State, its
officers, agents and employees from and against any and all claims,
liability, less, damage or expenses, including reasonable attorney's fees,
arising from or by reason of buyer's purchase, use, or possession with
respect to any of the EDP products furnished by the State pursuant to this
agreement, and such obligation shall survive acceptance of said products and
payment therefore by buyer.

4. Buyer agrees that it will not advertise, order for sale, or sell the EDP
products furnished hereunder.

5. This agreement constitutes the complete and final agreement of the
parties hereto.

Date: Signature:
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Appendix G

Procedure for Calculating 2,3,7,8-Equivalents for Chlorinated
Dibenzo-p-dioxins and Chlorinated Dibenzofurans

There are 210 polychlorinated -dibenzodioxin (PCDDs) and dibenzofuran
(PCDFs) isomers. The various isomers are not equally toxic nor are they
considered equally potent as carcinogens. For the purpose of assessing
cancer risk associated with exposure to PCDDs and PCDFs, a system has been

‘devised which uses the concept of toxic equivalent factors (TEF). The
isomer 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCOD) appears to be the most
.potent of the PCDDs and PCOFs. In the TEF scheme, 2,3,7,8-
tetrachlorodibenzo-p-dioxin is assigned a TEF of 1. The cancer potency of
all other isomers chlorinated in the 2,3,7, and 8 positions are related to -
TCDD. Table 1 1ists the various PCDDs and PCDFs that are chlorinated in the
2,3,7, and 8 positions. TEFs were not developed for the isomers not
chlorinated in the 2,3,7, and 8 positions, as these compounds do not exhibit
the same toxic properties as the 2,3,7,8 isomers.

The 2,3,7,8-tetrachlorodibenzofuran (TCDF) isomer is rated as equally
potent to TCDD and given a TEF of one. Similarly, pentaCDD and pentaCDF
are given a TEF of one. The hexa- and heptachlorinated isomers of both
PCDDs and PCDFs are given a TEF of 0.03. OctaCDD and octaCDF are not
considered carcinogenic at this time and hence are given a TEF of zero.
Table 2 1ist the TEFs for the various PCDDs and PCDFs that are chlorinated
in the 2,3,7, and 8 positions.

When calculating toxic equivalents, it is necessary to know the
proportion of total PCDD and PCDF that is made up of the 15 isomers
chlorinated in the 2,3,7, and 8 positions. For example assume that
chlorinated dibenzodioxins are emitted from a source at a rate of 1 nanogram
per second. If 15 percent of the total chlorinated dioxins emitted were
2.3,7,S-fetrachloro-p-dibenzodioxin and 25 percent of the total chlorinated
dioxins emitted were hexachloro-p-dibenzodioxins (chiorinated in the 2,3,7,
and Slpositions), the 2,3,7,8-equivalent emission rate would be calculated
as follows: ‘

(0.15)(1 TEF)(1 nanogram/sec.) + (0.25)(0.03 TEF)(1 nanogram/sec.) =
0.1575 nanograms/sec. (TCDD equivalents emission rate)

The TCDD equivalents emission rate is used as input to a dispersion
model to calculate the TCDD equivalents ambient concentration at specified .
receptors. The TCDD equivalents unit risk factor is then used in conjunction
with the TCDD equivalents ambient concentration to estimate risk at discrete
receptors. The same approach is used to estimate risk from other routes of .
exposure (e.g., ingestion of soil).
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Table 1 -

Chlorinated Dioxins and Dibenzofurans of Concern

Dioxins
Tetrachloro 2,3,7,8
Pentachloro 1,2,3,7,8
Hexachloro 1,2,5:4,7,8
' 1,2,3,6,7,8
1,2,3,7,8,9
Heptachloro 1,2,3,4,6,7,8
Note: The numbers indicate the

furan molecule.

DHS Estimates of Total Car
Relative to (2,3,7,8-

2.3.7.8 Isomers Dioxins
Tetra 1.60
Penta 1.00
Hexa .03
Hepta .03
Octa .60

Table 2

Furans
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Appendix H

Monterey Bay Uﬁified Air Pollution Coﬁtro] District
Proposed Method for Characterizing Populationwide Cancer Risk

Follow the Screening Analysis procedure described in Chapter
2.2.2 of the CAPCOA Air Toxics Assessment Manual, use an
acceptable air quality dispersion model to estimate resultant
ambient concentrations at distances from the source of emissions.

Calculate the risks in ascending orders of magnitude, to the
point of maximum ground level impact, then descending orders of
magnitude from the point of maximum ground level impact to a risk

of 10'6. The risk values would be expressed as 1,1/10, 10'2,

10'3, 10'4, 10'5, and 10'6, except at the point of maximum ground
level impact. This point would be calculated to exact figures.

Correspgggjpg ambient concentration values at the point of .
maximum ground level impact, and at each order of magnitude risk
value, would be expressed beside the risk values in the output
data.

Present the risk results on a map of the area surrounding the
facility in the form of circular isopleths.
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Appendix I

Carcinogenicity of Crystalline Silica

The International Agency for Research on Cancer (IARC) identified
crystalline silica as a possible human carcinogen (group 2A) based on
sufficient evidence- for -its -carcinogenicity -in-experimental animals (rats)
and limited evidence in humans. Since the IARC designation was made,
another inhalasion study in rats at a lower concentration of crystalline
silica (1 mg/m”) also showed respiratory tract tumors. Because of the IARC
identification, crystalline silica was put on the list of substances covered
by the Air Toxics "Hot Spots® Information and Assessment Act. Crystalline
silica includes quartz, tridymite, cristobalite, coesite, and stishovite.
Amorphous silica should not be included in the estimates of cancer risk.

Staff of the Office of Environmental Health Hazard Assessment (OEHHA)
conducted a quantitative risk assessment for cancer due to crystalline
silica exposure using standard risk assessment procedures, as described in
the California “Guidelines for Chemical Carcinogen Risk Assessments and
their Scientific Rationale,” in order to carry out provisions of the Act.
The risk number for crystalline silica was placed on the list of
preliminary values (Table III-7 of these guidelines) because, although it
had been developed by standard procedures, it had not been as thoroughly
peer-reviewed as the unit risk values in Table III-6.

The crystalline silica inhalation unit risk is only considered to be a
preliminary value since information which may impact the development of a
final crystalline silica number is still undergoing internal peer-review.

The OEHHA staff recognize that crystalline silica is carcinogenic in
rats by inhalation and in rats and other animals by injection and that it is
" able to cause mammalian cell transformation. However, although there have
been three positive studies by inhalation, the most relevant route for man,
they have all been in one species (rats). 1In the rat, a dose-response study
has not been done in a single laboratory and the three positive studies do
not exhibit a dose-response relationship among themselves. Carcinogenicity
bioassays in hamsters have given negative results and mice have not been
adequately tested. The human data on lung cancer have been interpreted by
some experts to mean that lung cancer occurs only subsequent to the
development of silicosis. :

‘Another consideration is the scaling factor used in the extrapolation.
The tumors occur at the site of contact with crystalline silica particles in
the lung. Thus, the use of an animal-to-human surface area scaling factor,
which is appropriate for a soluble molecule absorbed across a surface, may
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be inappropriate for crystalline silica particles. Omission of that scaling
facfor low rsythe risk numbgr obtajned using the scaling factor from 2.9 x
107" (ug/m”)™" to.4.5 x 10™° (ug/m ) Because of this uncertainty a range
is. given for the inhalation unit risk.

Finally it is possible that crystalline silica is a promoter rather
than an initiator of carcinogenesis. If true, the crystalline silica
carcinogenesis might have -a-threshold, -a--concentration below which there
would be no risk of cancer. Because of the widespread occurrence of
crystalline silica it is important that its carcinogenicity and the
mechanism of such carcinogenicity be thoroughly substantiated. There is
much uncertainty associated,with t e_present number. The risk is unlikely
to be higher than 2.9 x 107" (ug/m”)~* and it could be much Tower.

Because of the unfinished internal review and the lack of external peer -
review, we have recommended that the designation of facilities as high
priority solely due to risks calculated using the crystalline silica cancer
potency preliminary value be deferred. For those facilities which were in
the high priority category based solely on the crystalline silica
preliminary value and were already doing risk assessments, we suggested that
risks could be presented both with and without the contribution of
crystaliine silica.

For the Air Toxics "Hot Spots® Program, crystalline silica cancer risks °
should be estimated only for that fraction of particles with mass median
diameter less than or equal to 10 microns, since these particles will reach
th b;?nchi and penetrate further down the respiratory tract into the lung
alveoli. .
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Appendix J
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In many instances, noncancer
aeceptable reference exposure levels have not been reported for a specific
chemical

The medical and toxicologic effects reported in the published
literature were are reviewed and separated into acute, subchronic, and
chronic categories. This information derives primarily from controlled
animal studies since industrial or other accidents involving toxicity to
humans rarely provide accurate exposure estimates. While acute and chronic
data were gre used to estimate acseptable €orcentratien 3limits (AGLs} eF
acceptabte reference exposure levels {AELs) {RELs) for acute and chronic
exposure, respectijvely, the subchronic data was are evaluated for its
Iheir applicability to either category.

Chronjc exposures

Fer aeute toxicityy emphasis was placed en identifying exposures that
preduced lethalityy serious or irreversible health effeetsy or Ro adverse
effeets+ For chronic toxicity, emphasis was js placed on identifying
exposures that which increased mortality, produced specific organ _
toxicity, resulted in reduced weight gain or tissue weights, or caused any
clearly defined adverse effect. Lethality is a commonly reported endpoint
in acute animal toxicity studies and is generally described as the median
lethal concentration or LC.,. While such information is useful and may be
the only information avai1§gle in some cases, other less severe endpoints of

concern are more desirable for risk assessment purposes if they are
available. Irreversible or serious toxicologic effects were are noted.

Finally Ultimately, the most sensitive adverse effect was js
identified from which one could base a level at which no toxicologic effects
would be expected. The selection of a toxicological endpoint and the type
of exposure levels identified are dependent on the availability and adequacy
of the existing database for the chemical.

Once the relevant health effect in experimental animals and humans
were is identified é ifi ical, the threshold level
for that effect was is estimated. Absolute threshold levels are difficult
to determine from experimental laboratory animal studies or from
epidemiological data, so they are often estimated. The threshold is
estimated using an uncertainty factor (UF) approach (Dourson and Stara,
1983; National Academy of Sciences, 1977; Calabrese and Kenyon, 1991), or by
. using a benchmark dose or practical threshold approach (U.S. EPA, 1989;
Lewis and Alexeeff, 1989). Although the UF approach is based in part on
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scientific judgement, the general reasons for applying them are well-
established and will be briefly described here. Other approaches, which use
extrapolation factors and are cempeund substance-specific, can be
substituted for the UF approach whemn as the data are available.

Experimentally, one can identify exposure levels for noncancer
endpoints that represent a no-observed-adverse-effect-level (NOAEL), a no-
observed-effect-level (NOEL), a lowest-observed-adverse-effect-level (LOAEL)
or a lowest-observed-effect-level (LOEL). The NOAEL and NOEL represent
practical thresholds of toxicity for the study considered. If NOAELs and
NOELs cannot be derived from the study, a NOAEL is usually calculated by
dividing a LOAEL by 10. Thus, the first major step in developing a
noncancer chronic health risk level is that a NOAEL or NOEL for the endpoint
of concern is either identified or estimated.

Upon identification of the relevant noncancer endpoints and estimated
practical thresholds for toxicity, uncertainty factors (UFs) were are
applied to determine the noncancer AELs RELs for humans.

To calculate AELs RELs, NOAELs (or NOELS) are typically divided by
factors of 10 ¢in mest eases) until the ma jor sources of uncertainty in the
database data have been considered. The UFs are used primarily to account —
for the potentially increased sensitivity in humans as compared to
laboratory animals (interspecies variability) and the large range of
sensitivities within the human population (intraspecies variability).
Uncertainty factors are also used on a case-by-case basis to take into
account inadequate experimental design or duration, and inadequacy of the
database. These UFs are used to account for the limited nature of
experimental studies when applying the results to a large human population.

The use of the UFs provides a health-protective approach to risk
assessment and there is widespread agreement in the scientific community
that this .approach is likely to result in adequate margins of safety for the
. human population including sensitive individuals. Infants, the aged, people
suffering from cardiovascular, pulmonary, hepatic, and renal disease are
population groups generally considered more sensitive to the effects of
toxic exposures. For example, premature and newborn infants may be more
sensitive to airborne toxicants at doses below those expected to cause
toxicity in adults because their lungs, 1i i fully
developed. The use of the UFs in the derivation of AEts the RELs is
designed to protect such sensitive individuals.

Reference exposure levels {AELs) {RELs) were developed for ma jor
endpoints identified for some chemicals as shown in Tables J-Al to J-A9.
The reference exposure levels were derived using uneertainty faeters UFs to
account for limits in the database and scientific knowledge, and to protect

public health. Human AELs The REL is the level of exposyre at or below

which a specified adverse health effect is not anticipated.



Therefore, health protection is achieved if the estimated or actual
human exposure is below the relevant AEL REL. That is, if the calculated
dose is less than the AEL REL, an adequate margin of safety exists between
the predicted exposure and the estimated threshold dose for toxicity.
Exposures above the AEL REL de net Reecessarily equate teo significant health
Fisks~ Insteady further examinatien of the implicatiens of this result is
Fequiredr ind i ignifi i

adverse noncancer risks. The district sheuwdd may consult with the OEHHA
concerning guidance on evaluating the significance of exceedances of the

AELs RELs.
Acute exposures

been developed bv the U.S, EPA, Conseguent]v. there is no major source of
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Appendix K

Sample Hazard Index Calculation

.The examples in Tables K-1, K-2, and K-3 illustrate the approach for
calculating a chronic hazard index as described in Chapter III (Section
III-E,3) of these guidelines. The examples provided are for a hypothet ical
facility that emits lead, benzene, and 1,4-dioxane.

Calculations

Table K-1 includes the estimated annual average concentrations of lead,
benzene, and 1,4-dioxane at the maximm impacted offsite location at an
existing receptor. It is assumed that the annual average concentrations
that are reported in Table K-1 for lead, benzene, and 1,4-dioxane are based
on dispersion modeling. Table K-1 also includes the background '
concentrations of the six criteria pollutants (i.e., lead, nitrogen dioxide,.
sulfur dioxide, sulfates, hydrogen sulfide, and ozone) that are required to
be addressed as part of Air Toxics "Hot Spots® risk assessments. The
background concentrations (i.e., annual average concentrations) of the
criteria pollutants are based on ambient monitoring results for the

monitoring station that best represents the faci lity. The chronic AfLs\
RELs presented in Table K-1 are fram Table II1-8 of these guidelines.

Table K-1

Concentration at the Maximm Impacted Offsite Location
Where an Existing Receptor is Located

Annual Average '
substance _ i 3 Chronic AFI\RF], ugzm3
Lead 0.5 1.8
Benzene 50 . n
1,4-Dioxane 2 4

Background Concentrations 2
Criteria Pollutants:

Lead 0 1.5
Ozone 25 180
Nitrogen dioxide 50 470
Sulfur Dioxide 150 660
Suifates : 5 25
Hydrogen sulfide 0 42

a - The concentrations reported for the criteria pollutants (six) to be
addressed in Air Toxics "Hot Spots® risk assessments are the annual
average concentrations. '

K-1



Table K-2 uses the information presented in Table K-1 to present the
individual hazard index (i.e., the annual average concentration divided by
the appliicable chronic AEL\ REL) for the substances emitted by the
hypothetical facility. Risk assessments prepared under the Air Toxics “Hot
Spots” Program are required to present this information. The district
should be consulted concerning the format for presenting the evaluation of
noncarcinogenic health effects.

Table K-2 .

Calculation of Individual Hazard Index

substance Chronic REL
Lead 0.33
Benzene A o 0.70
1,4-Dioxane o . 0.50
Criteria Pollutants:

Lead ) 0
Ozone 0.14
Nitrogen dioxide 0.11
Sulfur Dioxide ’ 0.23
Sulfates 0.20
Hydrogen sulfide ) 0

Table K-3 uses the information presented in Table K-2 as \neﬁ as the
chronic toxicological endpoint information presented in Table III-10\ 9 of
these guidelines to calculate the tota] hazard index. -

Results

Based on the results in Table K-2, a chronic hazard index of one is not
equaled or exceeded for any individual substance. However, Table K-3 shows
that a total chronic hazard index of one is exceeded for central or
peripheral nervous system effects as well as respiratory effects. In the

K-2



Table K-3

Caleulation of Total Hazard Index

Substance Toxicological EMpaints\_sttﬂn_w_mWLAttestada’b
CV/BL CNS/PNS IMMN__ KIDN _GI/LY —REPRO ' RESP ' XIN 1
iBenzene l 1070 | ] ;
11.4-Dioxane | 10,50 | | 0.50 1 0.50 | 1 0.50 | 1
J_Lgad[le_ad_c_qm_qundsl 0.33 10,33 103310331 10,33 1| | |
Criteria Pollutants:
lHydrogen sylfide | l | | | | | 0 | ]
llead/Jead compounds! 0 | 0 | 0 | 0 | I 0 | ] |
INitrogen dioxide | ] | ] | | 1 0.11 1 1
l0zone ] ] | | ] l 1 0.14 | |
1Syifates 1 | | | | | 10,201 ]
e 1| I RS | o231
Total Hazard 0.33 1.53* 0.33 0.83 0.50 0.33 1.18*
Index

* - Total hazard index for specific toxicological endpoint exceeds one.

a - CV/BL - cardiovascular or blood system; CNS/PNS - central or peripheral nervous system;
IMN - immune system; KIDN - kidney; GI/LV - ga§trointestinal system or liver; RESP -

respiratory system; REPRO - reproductive system including teratogenic and developmental
effects; KIN - skin irritation or other effects. .

b - Each value reported is the ratio of the annual average concentration over the chronic AEL.
The chronic AELs are provided in Table III-§ and the chronic toxicological endpoints.are
specified in Table III-10.\

K-3
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SAMPLE TABLE OF CONTENTS/SUGGESTED TABLES AND FIGURES



II.

Appendix L-1

Sample Table of Contents for Refined Risk Assessment

Executive Summary

A.
B.

Description of facility
Description of impact area

1. Location of maximum exposed individual
2. Location and impact at sensitive receptors
3. Isopleths of ambient air concentrations

Summary of results

1. Emissions of concern
2 Cancer risk
Acute and chronic noncancer health risks
memm_qmmmﬁ;;mm_smmﬁ_
used to prepare the risk assessment

Risk Assessment Procedures

A.

Hazard identification

1. Substances emitted

2. Identification of carcinogens
3. Identification of substances for noncancer effects
ev;luatlon

Exposure assessment

List of all emission sources

Quantification of emissions by pollutant and process
Emission release paramaters (e.g., stack height and
diameter) for each process

Air quality modeling-models used, selected options,
estimated annual average and peak one-hour
concentrations, diskette with model input files
Definition of zone impact

Identification of population units and sensitive
receptors (UTM coordinates and street addresses of
specified) receptors

7. Identification of noninhalation pathways

> W N
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III.

Iv.

VI.

C.

1.

2.

3.

4.
Conclusions

Risk characterization

Map of impact zone

o Location of maximum exposed individual

o Location of sensitive receptors

o Overlay with isopleths of risk (overlay
maps )

Calculation of cancer risk

o Maximum individual risk

o Individual risk by population unit (district

~ option) -

o Cancer burden (overlay with isopleths of risk)

Evaluation of noncancer risks

o Comparison of acute and chronic exposure levels to
OEHHA acceptable exposure levels or EPA reference
dose levels (using hazard index approach as
specified in guidelines).

o Overlay hazard index isopleth on maps

o Qualitative discussion of toxicity of emitted
listed Air Toxics "Hot Spots" Program substances
which cannot be quantitatively assessed
(information provided in material safety data
sheets or toxicology handbook).

Risk Management Options (at district option)

References
Aﬁpendices
A.
B.
c.
1.
2.
D.
E.

All calculatioﬁs

Dispersion modeling printouts

Exposure modeling print outs

Risk by pathway
Exposure calculations

Population characterization

Alternative Risk Assessment Methods
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Appendix L-2
Suggested Tables and Figures:

Executive Summary

R

k.t

XX

XX

table of all listed Air Toxics "Hot Spots" Prdgram
substances that are emitted_

table(s) that list the known and potential human
carcinogens emitted by the facility, the maximum offsite
cancer risk and maximum individual offsite cancer risk at
an existing receptor

table that shows excess cancer burden for each receptor
group and the total excess cancer burden.

table that presents the (acute and chronic) individual
hazard index for each substance at the maximum impacted
offsite location as well as the maximum impacted offsite
location at an existing receptor.

L o A— o  mt 3 ¢

XX

table that presents the (acute and chronic) total hazard
index for each toxicological endpoint at the maximum
impacted offsite location as well as the maximum impacted
offsite location at an existing receptor.

Risk Assgssment Procedures

a.

hazard assessment

*x tables 1isting all "Hot Spots" Act substances which
are emitted.

xx tables that indicate substances to be evaluated for
cancer risk and noncancer effects.

exposure assessment

faed tables with emissions rates for emitted "Hot Spots"
Act substances from each process. Emissions reported
in 1bs/yr and maximum 1bs/hr. Release parameters
(e.g., stack height and diameter) for each release
point. Total emissions need only be reported for
substances which can not be quantitatively addressed
in the risk assessment. .

fadad sample calculations should be provided at each step
to indicate how reported emission data was used. A
reader should be able to reproduce the risk
assessment without the need for clarification.

L-2-1



X

X%

k&

xR

xR

XX

x%x

%

table identifying any emission estimates used for the
risk assessment that are not reflected in the
emission inventory report.

geﬁeral description of the methods used to estimate
emissions. '

tables that summarize the annual average
concentrations that are calculated for all the
substances at each site. The use of tables that
present the relative contribution of each emission
point to the receptor concentration is recommended.
(These tables should have clear reference to the
computer model which generated the data. It should
be made clear to any reader how data from the
computer output was transferred to these tables.)
[As an alternative, the above two tables could

contain just the values for sites of maximum impact
and sensitive receptors. All the values would be
found in the Appendices.] :

tables that provide the UTM coordinates and street
addresses, where possible, of specified receptor
locations.

tables that summarize short-term concentrations for
analysis of acute effects.

a map that shows the location of the facility, zones
of impact, sites of maximum exposure, location of all
sensitive receptors. This should be a true map (one .
that shows roads, structures, etc.), drawn to scale,
and not just a schematic drawing.

output tables that identify the modeling parameters
as well as the maximum impacts. For example, the
first few pages of the ISCST2 output, which describes
the regulatory options and emission parameters that
were selected.

a diskette containing the input files used for the
models (e.g., the ISCST2 input file containing the
regulatory options and emission parameters, receptors
locations, meteorology, etc.). By providing this
information on a diskette, it will allow district
staff to expedite review of the risk assessment.

c. risk characterization

X

XX

tables that present risks for both the inhalation
pathway and applicable noninhalation pathways.

t;bles that list risk for each pollutant by pathway.

L-2-2



k2

x%

xk

table that presents the (acute and chronic)
individual hazard index for each substance at the
maximum impacted offsite location as well as the

‘maximum impacted offsite location at an existing

receptor.

table that presents the (acute and chronic) total
hazard index for each toxicological endpoint at the

"max imum-impacted-offsite location as well as the

maximum impacted offsite location at an existing
receptor. :

tables that list the excess cancer burden for each
site.

Conclusions

XX

summary tables (similar to those described in #1
above) that will lend support to any concluding
statements.

Risk Mapagement Appendix (at district option)

XX

summary tables of risk reductions achievable with
potential control strategies.

L-2-3






STATE OF CAUFOINIA—GNVIRONMENTAL PRETECTION AGENCY .
OFFICE OF ENVIRONMEMTAL HEALTH HAZARD ASSESSMENT

2151 BERXELEY WAY, ANMEX 11 |
BUIKELEY, CA 94704

May 7, 1993

Mr, Stewart J. Wilson

Executive Diresctor

CAPCOA -
3232 Vestern Drive

Cameren Park, California 95682

Re: Evaluation of acucs dposure to lead in the Air Toxics Hot Spots Program

Dear Mr, Wilson:

Eecently OEHHA staff have had several inquirzies from local Alr Pollution
Gontrsl Districts abgut the uss of the Californfa Ambient Air Quality Standazd.
Zoz lead of 1.5 pg/m° to calculate an acuts hazard index for lead exposure in
the Alr Toxics Hot Spots program. This inguiry bas arisen because several
facilictles subject to AB 2583 have acuts (ons hour) impacts at tha Maximally
Exposad Individual exceeding this level, while the standard {s basad on
exposurs averaged over & 30 day period, The highest cue hour exceedance of
which wa are presencly awars Iz approximataly 93 times this lexel. Tais
exceedancs indicatss that a child could be exposad to 140 pg/m” 1lead in the
air for one hour, & very high exposure, Because of lead’s well known
toxicicy, tha possibility of such exceedancas is of grasat comcarn to staff,

We have used & standard basad om a 30 day averaging peried but frankly we have
not yet found aaything batter to uss. Therafors, as an interim step, until we
can find a wora appropriate Reference Exposura Level for acuts exposura to
laad, wa suggasc that a 30 day averaging tima be used to estimacs the lead
exposurs at Iinpacted raceptors so that a hazard index for lead can be
caleulated. Sincs exposurs for 30 days camnot be called scuta, the hazaxd
index would be for subchronic exposurs. We would alsc suggest that facilities
report their highest ona hour lead concantzation in the zapert for comparative

purposes. .

Bacause of this changs some facilities may not have to notify under Hot'
Spots. This, however, does mot exempt them from compliance with othex laws , )
such as Proposition 65.

The chronic Reference Expasure Level for lead will remain at 1.5 pg/:z .
Hovever, wa ars currently considering laad in the toxic air contaminant
‘idenctification process. Based on that pmeia wa may soon recommend a change
in the Reference Exposure level o0 0.75 ug/m®. We contirue to look for
toxlcological. studies that could result in the development ¢f an appreprizte
acute reference exposure level.

‘



We khope thac this change 1s accasptable to you and to the aﬁec:ad

Districts., If you havs stiozns about
(510) 540-23907. .lny que our approach, plaase c'a.u ma at

Sincarely,

Gaorge V. Ale:uf’;. rh.é.

Chisf, ALr Toxicslogy and
Epidemiology Section



STATE OF CALFORNIA—ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Governor

OFFICE OF ENVIRONMENTAL HEALTH HAZARD ASSESSMENT

2151 BERKELEY WAY, ANNEX 1}
BERKELEY, CA 94704

May 5, 1993

Mr. Stewart J. Wilson
Executive Director

CAPCOA

3232 Western Drive

Cameron Park, California 95682

Re Reference Exposure Level for Crystalline Silica

Dear Mr. Wilson:

- The Alr Toxicology and Epidemiology Section (ATES) is recommending that
the use of the Reference Exposure Level (REL) for respirable crystalline
silica in Hot Spots risk assessments be put on hold until it can be peer
reviewed by the Air Resources Board Scientific Review Panel as part of the
Office of Environmental Health Hazard Assessments (OEHHA'’s) adoption of Air
Toxics Hot Spots Program Risk Assessment Guidelines. This postponement will
allow external peer raview and public discussion of the most appropriate way
to assess the risks of exposure to respirable crystalline silica. ATES will
no longer consider the REL in its review of the Air Toxics Hot Spots risk
assessments. As indicated in the February 22, 1991 letter, a similar position
was taken for the cancer unit risk value. .

In order to implenent the Air Toxics Hot Spots Information and Assessment
Act of 1987, a right-to-know law, staff were faced with providing guidance on
evaluating the health impact of hundreds of listed chemicals and a paucity of
peer reviewed values for health effects.' In the case of crystalline silica,
known to the State to cause cancer, we used animal cancer studies to develop a
cancer potency. For non-cancer effects of silica we considered 50 pg/m3 to be
& No Observed Adverse Effect Level. The 50 pg/m is the Threshold Limit Value
used by the American Conference of Govermmental Industrial Hygienists. This.
No Observed Adverse Effect Level was divided by 4.2, a time adjustment factor,
and by 10, the usual human intraspecies uncertainty factor, to obtain a
Reference Exposure Level (REL) of 1.2 pg/m . 7The toxic endpoint of concern
was respiratory effects, particularly silicosis, a well known, debilitating
fibrotic disease of the lungs most often caused by chronic occupational
exposure to respirable crystalline silica, but alsoc seen after high 1eve1

acute exposure.

While this methodology is adequate to develop a criterion to identify
potential problems, OEHHA does not feel it is necessarily appropriate to use
as a basis for stringent regulatory action. Such a criterion needs to undergo
more thorough review. That is the process we are now planning for crystalline

silica. -



Mr. Stewart J. Wilson
May 6, 1993 '
Page 2

The US EPA has been developing a Refarsnce Exposure Concentration (RfC)
for crystalline silica in the range of 0.03 to 2.0 yg/m3. Nots that the
chronic REL of 1.2 pg/m3 £alls vithin the rangs. ATES had hoped to adopt the
US RPA criterion, however, the US EPA has-apparently put development of the
crystalline silica RfC om hold. Therefors, ATES will go ahead with the peer
review of its own criterion. The process will allow for public and extermal

peer raview of the REL.
If you have additional questions about this issue, please call me at
(510) 540-2907.

Sincersly,

MgV Asclf

George V. Alexeeff, Ph.D., Chief
Air Toxicology and Epidemiology Section



