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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
RISK ASSESSMENT PROCEDURES FOR RULES 1401, 1401.1 & 212

INTRODUCTION

Risk assessment procedures, including procedures for a simple risk screening, were originally
developed by South Coast Air Quality Management District (SCAQMD) staff for the adoption of
Rule 1401 - New Source Review of Toxic Air Contaminants, in June 1990. Since that time, this
document has been revised several times to reflect updated risk assessment methodologies. This
current version 8.0 has been updated to provide District specific guidance consistent with the
OEHHA’s 2015 revision to its Health Risk Assessment Guidance.

The purpose of this document is to:

e assist applicants and engineers to evaluate Rule 1401 and 1401.1 compliance;
e provide explanations and sample risk calculations; and
e provide industry worksheets.

This document describes the procedures for preparing risk assessments under Rule 1401 and Rule
212 — Standards for Approving Permits and Issuing Public Notice. It also applies to Rule 1401.1 for
sources located near schools. It is intended to be a "living" document. That is, as new toxic air
contaminants (TACs) are added, risk values changed, or procedures revised, the document will be
updated. This version of “Risk Assessment Procedures for Rules 1401, 1401.1 and 212" is based on
“The Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health Risk
Assessments” (“Guidance Manual”) prepared by the state Office of Environmental Health Hazard
Assessment (OEHHA) and approved on March 6, 2015. The Guidance Manual may be found at:
http://oehha.ca.gov/air/hot_spots/2015/2015GuidanceManual.pdf. =~ The 2015 Guidance Manual
supersedes OEHHA’S 2003 version of its Guidance Manual. Past procedures will be archived and
TAC toxicity criteria have been separated by the time period of significant Rule 1401 changes (see
attachments). The revised OEHHA Guidance Manual incorporates age sensitivity factors which will
increase cancer risk estimates to residential and sensitive receptors by approximately 3 times, and
more than 3 times in some cases depending on whether the toxic air contaminant has multiple
pathways of exposure in addition to inhalation. Under the revised OEHHA Guidance Manual, even
though the toxic emissions from a facility have not increased, the estimated cancer risk to a
residential receptor will increase. Cancer risks for off-site worker receptors are similar between the
existing and revised methodology because the methodology for adulthood exposures remains
relatively unchanged.

Background

There are four steps involved in the risk assessment process; 1) hazard identification, 2) exposure
assessment, 3) dose-response assessment, and 4) risk characterization. Each step is briefly discussed
below.

Hazard ldentification

For air toxics sources, hazard identification involves determining the type of adverse health effect
associated with exposure of the pollutant of concern emitted by a facility, including whether a
pollutant is considered human carcinogen or a potential human carcinogen.

SCAQMD 1 Version 8.0
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Exposure Assessment

The purpose of exposure assessment is to estimate the extent of public exposure to emitted
substances for potential cancer, noncancer health hazards for chronic and acute, and repeated 8-hour
exposures. This involves estimation of long-term (annual), short-term (1-hour maximum), and 8-
hour average exposure levels.

Dose-Response Assessment

Dose-response assessment is the process of characterizing the relationship between exposure to a
chemical by its modeled concentration. Dose can be calculated as follows:

Dose = Concentration x Exposure

Risk Characterization

This is the final step of the risk assessment in which the information from exposure assessment and
dose-response assessment are combined to assess total risk to the surrounding community.

SCAQMD Rule 1401 History

Rule 1401, adopted June 1, 1990 and amended December 7, 1990, specified limits for maximum
individual cancer risk (MICR) and excess cancer cases for new, relocated, or modified equipment
which emits carcinogenic air contaminants. The rule was amended July 10, 1998 to include non-
carcinogenic compounds. The rule was amended on March 17, 2000 to remove the requirement to
assess cumulative risk from emissions from units permitted after 1990 located within 100 meters of
the new equipment under evaluation for permit. And, the rule has been amended several times to
change the list of regulated compounds (both additions and deletions) and their corresponding risk
values (cancer potency factors and reference exposure levels).

Requirements

This document describes the procedures for determining cancer and non-cancer health effects for
equipment subject to Rules 1401, 1401.1, and 212.

In general, these rules apply only if there is an increase in TAC emissions from new, relocated, or
modified equipment. Details regarding applicability of these rules to facilities or equipment can be
found within the rules themselves at:  http://www.agmd.gov/home/requlations/rules/proposed-
rules#1401

Under Rule 1401, the following requirements must be met before a permit is granted for affected
equipment.

e The cumulative increase from all TACs emitted from a single piece of equipment in maximum
individual cancer risk (MICR) shall not exceed:
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= one in one million (1 x 10°®) if Best Available Control Technology for Toxics (T-BACT) is
not used; or,
= ten in one million (10 x 10°®) if T-BACT is used;

e The cumulative cancer burden from all TACs emitted from a single piece of equipment (increase
in cancer cases in the population) shall not exceed 0.5; and,

e Neither the chronic hazard index (HIC), the 8-hour chronic hazard index (HIC8), nor the total
acute hazard index (HIA) from all TACs emitted from a single piece of equipment shall exceed
1.0 for any target organ system, or an alternate hazard index level deemed to be safe.

Rule 1401.1 is designed to be more health protective for school children than Rule 1401 by
establishing more stringent risk requirements related to facility-wide cancer risk and non-cancer
acute and chronic HI for new and relocated facilities emitting toxic air contaminants near schools,
thereby reducing the exposure of toxic emissions to school children. For new facilities, the rule
requires the facility-wide cancer risk to be less than one in one million at any school or school under
construction within 500 feet of the facility. If there are no schools within 500 feet, the same risk
levels must be met at any school or school under construction within 500 to 1,000 feet unless there is
a residential or sensitive receptor within 150 feet of the facility. For relocating facilities, the facility
must demonstrate, for each school or school under construction within 500 feet of the facility, that
either: 1) the risk at the school from the facility in its new location is no greater than the risk at that
same school when the facility was at its previous location, or 2) the facility-wide cancer risk at the
school does not exceed one in one million. Unlike other SCAQMD risk-based rules, the required
risk thresholds of Rule 1401.1 do not change based on whether or not the source is equipped with T-
BACT.

Rule 212 also applies to Rule 1401 exempt sources. Rule 212 (c)(3) requires public notification if
the MICR, based on Rule 1401 risk assessment procedures, exceeds one in one million (1 x 10°),
due to a project’s proposed construction, modification, or relocation for facilities with more than one
permitted equipment unless the applicant can show the total facility-wide MICR is below ten in a
million (10 x 10°®). For facilities with a single permitted piece of equipment, the MICR level must
not exceed ten in a million (10 x 10®). The circulation and distribution of the notifications must
meet the criteria in Rule 212.

Revisions

The major revisions to this document include incorporation of updated risk assessment
methodologies pursuant to OEHHA’s 2015 update of its Guidance Manual. These include:

= Increased risk to children from cancer causing substances;

= Higher breathing rates for children;

= Lower exposure durations for residents and workers;

= Different multipathway calculation methodologies and factor;

= Incorporation of AERMOD air dispersion model into HARP2 in place of the previously used
ISCST3 model in HARP;

= Inclusion of the 8-hr chronic non-cancer risk estimate;
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= Calculation of risk in individual age bins (e.g., third trimester, 0-2 years, etc.) rather than a single
lifetime calculation;

= Removal of meteorological correction factors in favor of more precise dispersion factors
provided for each meteorological station; and

= Inclusion of a short-term (i.e., 9-years) exposure risk calculation for permits that include a
‘sunset’ condition.

These items are described in greater detail in the following chapters. The first three come from the

recent revisions to OEHHA’s Guidance Manual. The last one is unique to the SCAQMD and these
procedures.
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OVERVIEW

This document provides several tiers for preparing a risk assessment, from a quick look-up table to a
detailed risk assessment involving air quality dispersion modeling analysis. Permit applicants may
use any of these tiers to demonstrate compliance with the risk limits of Rule 1401. The applicant
should include a copy of the risk assessment with the permit application.

The tiers are designed to be used in order of increasing complexity with each higher tier providing a
more refined estimate of risk than the lower tier. If compliance cannot be demonstrated using one
tier, the permit applicant may proceed to the next tier. A permit applicant who can show compliance
by using a lower tier does not need to perform an analysis for the higher tiers. In general, for most
permits a detailed analysis is not required. The tiers are:

Tier 1: Screening Emission Levels
Tier 2: Screening Risk Assessment
Tier 3: Screening Dispersion Modeling
Tier 4: Detailed Risk Assessment

Please note that the OEHHA Guidance Manual “Tier” approach differs from these SCAQMD Risk
Procedures “Tier” compliance. The OEHHA Tiers refer to the incorporation of stochastic modeling
for the facility and population specific exposure parameters. In contrast, the SCAQMD Tiers refer
to increasing complexity for deriving pollutant concentrations based on facility emissions.
Regulatory compliance may be demonstrated with any SCAQMD Tier.

In addition, this document briefly discusses the Best Available Control Technology for Toxics (T-
BACT) identification process for Rule 1401.

PRELIMINARY TASKS

Before conducting any of these risk assessment tiers, three preliminary tasks must be performed:

1. Determine if the permitting action or equipment is exempt from the provisions of Rule
1401. Exemptions are granted for:

permit renewal or change of ownership;

modifications with no increase in risk;

functionally identical equipment replacement;

equipment previously exempt under Rule 219 and filing for a permit to operate within
one year of removing the Rule 219 exemption;

modifications to terminate research projects;

emergency internal combustion engines (ICEs) exempt under Rule 1304.

* % % X

*

*

An additional exemption is granted for demonstrations of contemporaneous emission
reductions such that no receptor experiences a total increase in MICR of greater than one in
one million and the contemporaneous reduction occurs within 100 meters of the equipment.
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If the equipment falls under one of these exemptions, no further risk assessment is required.

2. ldentify the toxic air contaminants (TAC) emitted by the permit unit. The risk
assessment must include those TACs emitted by the permit unit which were listed in the rule
when the permit application was deemed complete by SCAQMD staff. Sets of tables
corresponding to each rule revision are included at the end of this document as attachments
(i.e. Attachment L, M, etc.). Determine the date on which the application was deemed
complete and refer to the appropriate attachments. The first table in the attachment lists the
TACs subject to Rules 1401, 1401.1 and Rule 212.

For guidance, California Air Resources Board (CARB) has prepared a table listing devices
and processes as they relate to the types of emissions and the specific contaminants emitted.
This table is available on the CARB webpage at: www.arb.ca.gov/ab2588/ab2588.htm.
Click on “Inventory Guidelines”, and then on “Appendix C - Facility Guideline Index.”
Please note that this table is not an exhaustive list. Facilities are, therefore, advised to use
this table for guidance only.

Default toxic emission factors for TACs associated with combustion equipment have been
developed for use in the AB2588 Program and are available on the SCAQMD webpage at:
http://www.agmd.gov/docs/default-source/permitting/toxics-emission-factors-from-
combustion-process-.pdf. If better source specific data such as SCAQMD approved source
tests, manufacturer’s data, or fuel analysis is available, it should be used rather than the
default emission factors.

If no TACs listed in the applicable version of Rule 1401 are emitted by the equipment, no
further risk assessment is required.

3. Estimate the quantity of emissions from the permit unit. The appropriate emission
estimation technique depends on the type of source. Techniques include emission testing, a
mass balance or other engineering calculation, or emission factors for specific types of
processes. The emissions used for the risk calculation should be post-control emissions (that
is, reductions in emissions due to enforceable controls and permit conditions should be taken
into account). SCAQMD permitting staff should be consulted regarding approved techniques
for identifying contaminants and estimating emissions for specific sources.

The SCAQMD also has a broader mandate to ensure that permits are not granted to facilities
which may endanger public health (California Health and Safety Code Section 41700). In
addition, under Rule 212, the applicant may be required to evaluate other compounds that are
determined to be potentially toxic. Therefore, an applicant may be required to evaluate risks
from compounds not listed in the attachment as part of the permitting process if they are a
concern for a specific source. These may include substances with irritant effects or other
adverse health effects.
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Tier 1. Screening Emission Levels

OVERVIEWOFTIER 1

Tier 1 involves a simple look-up table (Table 1.1) in which the equipment’s emissions are compared
to Screening Levels. The Screening Levels are pollutant emission thresholds which are not expected
to produce a MICR greater than one in one million nor a hazard index greater than one.

Tier 1 can be used by applicants to determine whether or not detailed risk analysis will be required
when filing for a permit. It can also be used by applicants and SCAQMD staff to determine whether
a permit is required based on paragraph (s)(2) in Rule 219 — Equipment not Requiring a Written
Permit Pursuant to Regulation 11.

Tier 1 may be used only for a single emission source and a single toxic air contaminant. However,

it can be used for multiple pollutants if the Multiple Pollutant Screening Level Procedure (described
below) is followed.

INSTRUCTIONS FORTIER 1

The Tier 1 analysis is performed as follows:

1. Determine the maximum annual emissions (for cancer and non-cancer 8-hour and chronic TACs)
and determine the maximum hourly emissions (for non-cancer acute TACS).

2. Compare the emissions to the Screening Levels for that contaminant in Table 1.1. Columns are
labeled with the distance to the nearest receptor.

3. If the maximum annual emissions or the maximum hourly emissions do not exceed the Screening
Levels, the equipment will comply with Rule 1401 and does not require notice under Rule 212
for toxics.

4. If the maximum annual emissions or the maximum hourly emissions exceed the Screening
Levels, proceed to Tier 2.

The Screening Levels in Table 1.1 were determined by back calculation, using the highest dispersion
factors (x/Q) established in Tables 2.1 through 5.6 that would not exceed a cancer risk of one in one
million or an 8-hour or chronic or acute hazard index of one.

MULTIPLE POLLUTANT SCREENING LEVEL PROCEDURE

1. Calculate the Pollutant Screening Index for each TAC (PSltac). For each carcinogenic and/or 8-
hour or chronic compound, divide the maximum annual emissions (in pounds per year) of each
TAC (Qibpy) by the Annual Pollutant Screening Level (PSLrac, annual) In pounds per year, as
contained in Table 1.1. For each acute compound, divide the maximum hourly emission (Qippn)
of each TAC by the Hourly Pollutant Screening Level (PSLtac, Hourly) @S contained in Table 1.1.
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I::'SlTAC, Cancer, 8-hr, or Chronic = QIbpy,TAC / I::'Sl—TAC, Annual
PSltac, Acute = Qubph,tac / PSLtac, Hourly
2. Calculate the Application Screening Index (ASI). Sum up the individual Pollutant Screening

Indices for all chronic, 8-hr and carcinogenic pollutants (PSlp) and, separately, for all acute
TACs.

ASlcancer,S-hr,chronic = IDSITACl,cancer,S-hr,chronic + |:)S|TACZ,cancer,S-hr,chronic + |DS|TAC3,cancer,B-hr,chronic oo
ASlacute = PS'TACl,acute + PS'TACZ,acute + IDSITACS,acute"'

3. Neither the ASlcancer8-hr.chronic » NOr the ASlacyuee Can exceed one.

Refer to Example 2 (starting on page 33) for multiple pollutant screening.

If step 3 cannot be met, proceed to Tier 2.
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Tier 2: Screening Risk Assessment
OVERVIEW OF TIER 2

Tier 2 is a screening risk assessment, which includes procedures for determining the level of risk
from a source for Cancer Risk, Cancer Burden, Acute, 8-hour and Chronic Hazard Indices. If the
estimated risk from Tier 2 screening is below Rule 1401 limits, then a more detailed evaluation is
not necessary. Examples of calculations are provided at the end of the description of Tier 4 risk
assessment. (See page 26)

If the screening risk assessment results in a risk estimate that exceeds the risk limits or the
permit applicant feels that a more detailed evaluation would result in a lower risk estimate, the
applicant has the option of conducting a more detailed analysis using Tier 3 or 4.

To perform a Tier 2 screening risk assessment, the following information is needed:

e Maximum annual emissions of each carcinogen and non-cancer 8-hour and chronic TAC, and
the maximum hourly emissions of each non-cancer acute TAC;

The distance from the permit unit to the nearest off-site residential and worker receptor(s);
Certain source characteristics, such as stack height and/or building dimensions;

Operating schedule: whether the permit unit will operate more or less than 12 hr/day; and
Geographic location of the permit unit (e.g., city).

In order to perform a Tier 2 screening risk assessment, it is necessary to identify the nearest receptor
location. For the purpose of calculating the MICR, 8-hour and chronic HI, a receptor is any location
outside the boundaries of the facility at which a person could experience repeated, continuous
exposure. For the purpose of calculating the acute HI, a receptor is any location outside the
boundaries of the facility at which a person could experience exposure over a short timeframe.
Receptor locations include residential, commercial and industrial areas, and other locations where
sensitive receptors may be located. Residential receptor locations include current residential land
uses and areas which may be developed for residential uses in the future, given existing or planned
zoning. Commercial/industrial receptor locations include areas zoned for manufacturing, light or
heavy industry, office or retail activity. Sensitive receptor locations include any residence including
private homes, condominiums, apartments, and living quarters, schools, preschools, daycare centers and
health facilities such as hospitals, retirement and nursing homes, long term care hospitals, hospices in
addition to prisons, dormitories or similar live-in housing, where children, chronically ill individuals or
other sensitive persons could be exposed to TACs.

When identifying receptor locations in order to calculate cancer risk, 8-hour or chronic hazard index,
the potential for chronic (long-term) exposure should be considered. Land uses at which it is not
possible for individuals to be exposed on a long-term basis such as roadways or highways should not
be used. When identifying receptor locations to calculate acute hazard index, all off-site locations
where there is the potential for acute exposure should be considered (i.e. fenceline receptor). Refer
to Rule 1401 — New Source Review of Toxic Air Contaminants for more information regarding
receptor locations to be considered.
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For assessment of residential cancer risk, the risk is calculated in individual age bins (e.g., third
trimester, 0-2 years, etc.) rather than a single lifetime calculation, whereas, for off-site worker, the
default assumption is that working age begins at 16 years.
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INSTRUCTIONS FOR CALCULATING MAXIMUM INDIVIDUAL CANCER RISK
(MICR)

The MICR Calculation Worksheet in Appendix | can be used to help with the calculation. This
worksheet can be included in the permit application as documentation of the MICR calculation.

MICR is calculated as follows:
MICR = Cancer Potency (CP) x Dose (D) x 10°
Where:

Dose = Concentration x Exposure
Concentration = GLC = (Qgy X ¥/Q) x MWAF

EXposureAgeBin = DBRAgeBin X EDAgeBin X ASFAgeBin x FAH AgeBin
CEFr = (Exposurepzso + EXxposurep, + Exposure,.;s + Exposureisso) X EFg /AT

Exposure g = CEFr X MPg

CEFw = DBRw X EDw x EFw / AT
Exposure w = CEFw x MPyw x WAF

You may also use the following equation using default combined exposure factor:

MICRr = CP X Qy X %x/Q x CEFr X MPg X 10° x MWAF
MICRw = CP X Qpy X x/Q X CEFw X MPw x WAF X 10° x MWAF

For Tier 2 screening risk assessment procedures for short-term projects, refer to Appendix 1X.
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Term Description Where to Find

GLC Ground Level Concentration = Qy X x/Q

Qtpy Maximum emission rate (tons/yr) Emis_sion _estimate specific to
permit unit
x/Q Concentration at a receptor distance / Emission | Tables 2.1 thru 5.42 — Annual
Rate [(ug/m®)/(tons/yr)] Tables 6.1 & 7.1 — Hourly
MWAF | Molecular Weight Adjustment Factor Table 8.1
CP Cancer Potency (mg/kg-day)™ Table 8.1
REL | Reference Exposure Level (ug/m®) Table 8.1
MP Multipathway Factor (if applicable) Table 8.1
CEF Combined Exposure Factor Tables 9.1 and 9.2
DBR Daily breathing rate (L/kg body weight-day) Tables 9.1 and 9.2
ASF Age Specific factor (unitless) Tables 9.1 and 9.2
EDr Exposure Duration (30 years) — Residential Tables 9.1 and 9.2
EDw Exposure Duration (25 years) — Worker Tables 9.1 and 9.2
FAH Fraction of time spent at home (unitless) Table 9.1

EFr Exposure Frequency, Residential = 0.96 (350 Tables 9.1 and 9.2
days / 365 days), unitless

EFw Exposure Frequency, Worker = 0.68 (250 days / | Tables 9.1 and 9.2
365 days), unitless

AT Averaging Time (lifetime exposure = 70 years)
WAF | Worker Adjustment Factor Tables 10.1 and 10.2

10% | Micrograms to milligrams conversion, liters to | not applicable
cubic meters conversion

Target Organs Tables 11.1 thru 11.3

Step 1: Estimate Emission Rate (Qqpy)

The maximum annual emissions of the TAC in tons/year (Quy) must be estimated. The
emission rate must be expressed in tons/year because the dispersion factors (x/Q) are
expressed in tons/year.
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Step 2: Determine Release Type
Determine whether the permit unit is best characterized as a point source or a volume source:

e A point source is one that releases its emissions through a stack (designed with
acceptable stack height). If the point source has a raincap or a horizontal release, a Tier 3
or 4 assessment is required.

e A volume source includes emissions that are unrestricted by any physical means (e.g.
pipes or vents and/or vacuum or fan), including releases inside of a building or as fugitive
emissions.

For permit units that have both point and volume releases, use the table that will result in the
highest x /Q value, or apportion the emissions between the point and volume sources.

Step 3: Determine Release Height

For a point source, determine the stack height, which is the distance from ground level to
the top of the stack.

Acceptable Stack Height. Although a taller stack provides better dispersion, there are limits
to the degree to which this factor can be incorporated into the risk assessment. Rule 1401
specifies that the stack height used to determine risk shall not exceed the “Acceptable Stack
Height” for the permit unit. Acceptable stack height is defined as 2.5 times the height of the
equipment or 2.5 times the height of the building housing the equipment, and may not exceed
65 meters (213 feet), unless the applicant demonstrates to the satisfaction of SCAQMD staff
that a greater height is necessary. For example, for a building that is 14 feet high, the
acceptable stack height is 35 feet, measured from ground level.

For a volume source, determine the building height, which is the distance from ground level
to the top of the building in which the permit unit is located, and the floor area, which is the
dimensions (length x width) of the building in which the permit unit is located.

An area source is similar to a volume source in that the emissions take place over an area (as
opposed to a point such as from a stack). However, in an area source, the pollutants are
released at a uniform height. Examples of area sources are storage piles, slag dumps, lagoons
or ponds, and liquid spills. Toxic hydrocarbon emissions from open top and floating roof
storage tanks are also often treated as elevated area sources. Use Tier 3 or 4 for area sources.

Step 4: Determine Operating Schedule

Determine whether the equipment will operate:
e 12 hr/day or less; or
e more than 12 hr/day
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Step 5: ldentify the Appropriate Meteorological Station

Attachment M provides the locations of meteorological stations in the air basin used for these
calculations. Using Figures 1 and 2, or the links below, determine the Source Receptor Area
(SRA) for the permit unit. Use Tables 12.1 and 12.2 to determine the meteorological site
associated with the permit unit’s SRA.
http://www3.agmd.gov/webappl/gisaqi2/\VVEMap3D.aspx; and
http://www.agmd.gov/docs/default-source/default-document-library/map-of-monitoring-

areas.pdf

Step 6: ldentify Type of Receptor and Distance from Receptor

Identify the nearest receptor locations. Receptor locations are off-site locations where
persons may be exposed to emissions of a TAC from the equipment. Receptor locations
include residential, commercial, and industrial land use areas, and other locations where
sensitive populations may be located.

Residential receptor locations include current residential land uses and areas that may be
developed for residential uses in the future, based on existing and planned zoning.

Worker receptor locations include areas zoned for manufacturing, light or heavy industry,
retail activity, or other locations that are regular work sites.

Sensitive receptor locations include any residence including private homes, condominiums,
apartments, and living quarters, schools, preschools, daycare centers and health facilities such as
hospitals, retirement and nursing homes, long term care hospitals, hospices in addition to
prisons, dormitories or similar live-in housing.

When identifying receptor locations to calculate MICR, the potential for chronic (long-term)
exposure should be considered. Land uses at which it is not possible for individuals to be
exposed on a long-term basis, either presently or in the future, should not be considered
receptor locations for purposes of calculating MICR. Examples of such locations include
flood channels, or roadways.

For a point source, the receptor distance is the distance from the center of the stack to
the nearest receptor location.

For a volume source, the receptor distance is the distance from the edge 