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

INTRODUCTION

Risk assessment procedures, including procedurea ample risk screening, were developed by
South Coast Air Quality Management District (AQMSXaff for the adoption of Rule 1401 - New
Source Review of Toxic Air Contaminants, in Jun8@.9

The purpose of this document is to:

» assist applicants and engineers to help evaludeeR01 compliance;
» provide explanations and sample calculations; and
» provide industry worksheets.

This document describes the procedures for prepaisk assessments under Rule 1401 and Rule
212 — Standards for Approving Permits and Issuingli® Notice. It is intended to be a "living"
document. That is, as new toxic air contaminaii8ds) are added, risk values changed, or
procedures revised, the document will be updalidds version of “Risk Assessment Procedures for
Rules 1401 and 212" is based on “The Air Toxics Hgots Program Guidance Manual for
Preparation of Health Risk Assessments” (“Guidafanual”) finalized by the state Office of
Environmental Health Hazard Assessment (OEHHA) imguést 2003 and the “(California) Air
Resources Board (CARB) Recommended Interim Risk ddament Policy for Inhalation-Based
Residential Cancer Risk” (“Interim Policy”) issued October 9, 2003. The Guidance Manual may
be found at: http://www.oehha.org/air/hot_spots/Hfgilefinal.html. The Interim Policy may be
found at: http://www.arb.ca.gov/toxics/harp/docgdolicy.PDF. The Guidance Manual and Interim
Policy supercede the risk assessment methods pedsen“The California Air Pollution Control
Officer's Association (CAPCOA) Air Toxics Hot Sp&trogram; Revised 1992; Risk Assessment
Guidelines”, which was completed in October 199%ast procedures will be archived and TAC
listings have been separated by the time peri@igoificant Rule 1401 changes (see attachments).

Background

Rule 1401, adopted June 1, 1990 and amended Decémhk890, specified limits for maximum
individual cancer risk (MICR) and excess canceesdsr new, relocated, or modified equipment
which emits carcinogenic air contaminants. The muhs amended July 10, 1998 to include non-
carcinogenic compounds. The rule was amended aohVie/, 2000 to remove the requirement to
assess cumulative risk from emissions from unitspiged after 1990 located within 100 meters of
the new equipment under evaluation for permit. Athé rule has been amended several times to
change the list of regulated compounds (both amditiand deletions) and their corresponding risk
values (cancer potency factors and reference exptseels).

Requirements

This document describes the procedures for det@rghgancer and non-cancer health effects.

SCAQMD 1 Version 7.0
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Rule 1401 applies to applications deemed completerafter June 1, 1990. In general, it applies
only if there is an increase in TAC emissions frorew, relocated, or modified equipment.

However, equipment installed without a requirednpeto construct is also included. It applies to
equipment previously exempt by Rule 219 only if #pplicant fails to apply for a permit within one

year following loss of exempt status. There af@maexemptions listed at the end of the rule.

Rule 1401 requires risk assessments only for TA&ed in the rule at the time the application is
deemed complete. Copies of all tables for riskyamaare included at the end of this document as
attachments.

The following requirements must be met before antas granted for affected equipment.

* The cumulative increase in maximum individual cansk (MICR) shall not exceed:
one in one million (1 x 18) if Best Available Control Technology for ToxicE-BACT) is not
used; or,
ten in one million (10 x 18) if T-BACT is used;

* The cumulative cancer burden (increase in cancasce the population) shall not exceed 0.5;
and,

» For target organ systems, neither the cumulatigeease in either the total chronic hazard index
(HIC) nor the total acute hazard index (HIA) duedtal emissions from the affected permit unit
shall exceed 1.0 for any target organ system, @ltemate hazard index level deemed to be safe.

Rule 212 (c)(3) requires public notification if tMICR, based on Rule 1401, exceeds one in one
million (1 x 10°), due to a project’s proposed construction, moditfon, or relocation for facilities
with more than one permitted equipment unless pipdiGant can show the total facility-wide MICR

is below ten in a million (10 x 19). For facilities with a single permitted equiprethe MICR
level must not exceed ten in a million (10 x®L0 The circulation and distribution of the
notifications must meet the criteria in Rule 212.

The current version of AQMD rules may be obtainadte websitéttp://www.agmd.gov

Revisions
The major revisions to this document include tHe¥Wang:

» The use of cancer potency factors (instead ofrigkitfactors) to allow for daily breathing rate
and body weight variation;

* The accommodation of the OEHHA “tier” approach {lfgcdata and stochastic calculations),
“derived” risk calculations (two dominant pathwayahd “adjusted” assumptions (most
significantly, the residential breathing rate ebshled by CARB’s Interim Policy);

* The revised multipathway profiles for the residand¢l worker; and

* The multipathway factors for the resident and warke
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These terms are described in greater detail ifdlh@ving chapters. The first three come from the
recent revisions to the state Guidance Manual. [@keone is unique to the AQMD and these
procedures.

The following tables summarize important informaticegarding Rule 1401 and risk assessment
requirements.
RULE 1401

New Sour ce Review of Toxic Air Contaminants

Applicability:

* Increase in Toxic Air Contaminants (TACs) from newlpcated, or
modified equipment

* Equipment installed without required permit to doust

* Equipment previously exempt by Rule 219 if applidars to apply for
a permit within one year from loss of exempt status

* Non-carcinogenic compounds also included for appbns deemed
complete on or after 9/8/98 (chronic) and 2/104&8Q.e)

Requirements for health risk assessment:

* Risk assessments only for TACs that are listetiertile when the
application is deemed complete

« MICR shall not exceed one in one million if T-BAG@3I not installed
« MICR shall not exceed ten in one million if T-BAQg installed
e Cancer burden shall not exceed 0.5

e Chronic Hazard Index and Acute Hazard Index shatlleixceed 1.0 for
any target organ system
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OVERVIEW

This document provides several tiers for prepaaimgk assessment, from a quick look-up table to a
detailed risk assessment involving air quality miogeanalysis. Permit applicants may use any of
these tiers to demonstrate compliance with the lirskts of Rule 1401. The applicant should
include a copy of the risk assessment with the piepplication.

The tiers are designed to be used in order of astng complexity. If compliance cannot be
demonstrated using one tier, the permit applicaay proceed to the next tier. A permit applicant
who can show compliance by using a lower tier dumsneed to perform an analysis for the higher
tiers. In general, for most permits, a detailedlysis 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 “Tigpraach differs from these AQMD Risk
Procedures “Tier” compliance. The OEHHA Tiers ref@ the incorporation of facility data and
stochastic modeling; however, regulatory compliamaey only be demonstrated with an OEHHA
Tier-1 calculation. In contrast, the AQMD Tiersfaeto increasing complexity and regulatory
compliance may be demonstrated with any AQMD Tier.

In addition, this document briefly discusses thetB&vailable Control Technology for Toxics (T-
BACT) identification process for Rule 1401.

PRELIMINARY TASKS

Before conducting any of these risk assessmest tigree preliminary tasks must be performed:

1. Identify the toxic air contaminants (TAC) emitted by the permit unit. The risk
assessment must include those TACs emitted byetmaipunit which were listed in the rule
when the permit application was deemed completeARMD staff. Sets of tables
corresponding to each rule revision are includethatend of this document as attachments.
Determine the date on which the application wasneek complete and refer to the
appropriate set of tables. Table 1A lists the TAGlgject to Rule 1401 and Rule 212.

For guidance, California Air Resources Board (CARB} prepared a table listing devices
and processes as they relate to the types of @mssand the specific contaminants emitted.
This table is available on the CARB webpage at: wwawb.ca.gov/ab2588/ab2588.htm.
Click on “Inventory Guidelines”, and then on “Apmkr C - Facility Guideline Index.”
Please note that this table is not an exhaustste Kacilities are, therefore, advised to use
this table for guidance only.
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If no TACs listed in the applicable version of RUl401 are emitted by the equipment, no
further risk assessment is required.

2. 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 anddfifior a permit to operate within
one year of removing the Rule 219 exemption;

modifications to terminate research projects;

emergency ICEs exempt under Rule 1304.

<<l <

< <

An additional exemption is granted for demonstraiocof contemporaneous emission
reductions such that no receptor experiences hitat@ase in MICR of greater than one in
one million and the contemporaneous reduction goaithin 100 meters of the equipment.

If the equipment falls under one of these exemption 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 souf@hniques include emission testing, a
mass balance or other engineering calculation, noisson factors for specific types of
processes. The emissions used for the risk céilonlahould be post-control emissions (that
is, reductions in emissions due to enforceablerotmand permit conditions should be taken
into account). AQMD permitting staff should be satied regarding approved techniques
for identifying contaminants and estimating emissifor specific sources.

The AQMD also has a broader mandate to ensureptratits are not granted to facilities

which may endanger public health (California Healtid Safety Code Section 41700). In
addition, under Rule 212, the applicant may beireduo evaluate other compounds that are
determined to be potentially toxic. Therefore a@plicant may be required to evaluate risks
from compounds not listed in Table | as part of pleemitting process if they are a concern
for a specific source. These may include substamath irritant effects or other adverse

health effects.
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Tier 1. Screening Emission Levels

OVERVIEW OFTIER 1

Tier 1 involves a simple look-up table (Table 1A)which the equipment’'s emissions or source-
specific units (Table 1B) are compared to Screehiegels. The Screening Levels are pollutant
emission thresholds which are not expected to m®duMICR greater than one in one million nor a
hazard index greater than one.

Tier 1 can be used by applicants to determine venaih not detailed risk analysis will be required
when filing for a permit. It can also be used pyple&cants and AQMD staff to determine whether a
permit is required based on paragraph (s)(2) ineRl9 — Equipment not Requiring a Written
Permit Pursuant to Regulation II.

Tier 1 may be used only for a single emission s@ard a single toxic air contaminant. However, it

can be used for multiple pollutants if the MultigP®llutant Screening Level Procedure (described
below) is followed.

INSTRUCTIONSFORTIER 1

The Tier 1 analysis is performed as follows:

1. Determine the maximum annual emissions (for caram@ non-cancer chronic TACs) or
determine the maximum hourly emissions (for noneearacute TACs). For perchloroethylene
dry cleaners, determine the average monthly pem@éibylene usage (in gallons).

2. Compare the emissions to the Screening Levels Hat tontaminant in Table 1A. For
perchloroethylene dry cleaners, compare the monikBge rate to the limits in Tables 1B.
Columns are labeled with the distance to the neagesptor.

3. If the maximum annual emissions or the maximum lyaemissions do not exceed the Screening
Levels, the equipment will comply with Rule 1401damot require notice under Rule 212 for
toxics. For perchloroethylene dry cleaners, thenttmy usage must be less than the limits in
Tables 1B.

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

The Screening Levels in Tables 1A or 1B were detegth by back calculation, using the highest
concentration values (X/Q) established in Tables 2A 4A, 5A, 6, and 7 that would not exceed a
cancer risk of one in one million or a chronic oui® hazard index of 1.

MULTIPLE POLLUTANT SCREENING LEVEL PROCEDURE

1. Calculate the Pollutant Screening Index for eadlufamt (PS}). For each carcinogenic and/or
chronic compound, divide the maximum annual emissian pounds per year) of each pollutant
(Qyr) by the Pollutant Screening Level (Rbin pounds per year, as contained in Table 1A. For
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each acute compound, divide the maximum hourly soms(Qhr) of each pollutant by the
Pollutant Screening Level (P§las contained in Table 1A.

PSkancer and/or chronic QYr / PS[P

PSheute= Qhr / PSL
2. Calculate the Application Screening Index (ASlHunSup the individual Pollutant Screening
Indices for all chronic and carcinogenic pollutaf®S},) and, separately, for all acute pollutants.
ASlcancer andor chronic 2 PSh
ASlacute= 2 PS),
3. Neither the cumulative cancer/chronic hazard nateabazard index can exceed 1.
Refer to Example 1 (starting on page 24) for mldtgollutant 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 imdyatocedures for determining the level of risk
from a source for MICR, Cancer Burden, and Acutéd @hronic Hazard Indices. If the estimated
risk from Tier 2 screening is below Rule 1401 Isnithen a more detailed evaluation is not
necessary. Examples of calculations are providethea end of the description of Tier 4 risk
assessment. (See page 24.)

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

To perform a Tier 2 screening risk assessmenfotlmving information is needed:

* Maximum annuakmissions of each carcinogen and non-cancer chronic TAC thaaximum
hourly emissions of each non-cancer acute TAC;

* Thedistance from the permit unit to the nearest off-site recefs);*

» Certain source characteristics, suclstask height and/orbuilding dimensions;

* Operating schedule: whether the permit unit will operate more oslésan 12 hr/day; and

» Geographiclocation of the permit unit (i.e., city).

* In order to perform a screening risk assessmiensg, necessary to identify the nearest receptor
location. For the purpose of calculating the MI&®RJ chronic HI, a receptor is any location outside
the boundaries of the facility at which a persounld@xperience chronic exposure. For the purpose
of calculating the acute HI, a receptor is any fioraoutside the boundaries of the facility at wha
person could experience acute exposure. Receptations include residential, commercial and
industrial areas, and other locations where sewsifiopulations may be located. Residential
receptor locations include current residential larsbs and areas which may be developed for
residential uses in the future, given land usedsem the general area. Commercial/industrial
receptor locations include areas zoned for manurfiact, light or heavy industry, or retail activity.
Sensitive receptor locations include schools, hakpiconvalescent homes, day-care centers, and
other locations where children, chronically ill imdiuals or other sensitive persons could be exghose
to TACs.

When identifying receptor locations in order to ccddite MICR or chronic hazard index, the
potential for chronic (long-term) exposure shoukl ¢onsidered. Land uses at which it is not
possible for individuals to be exposed on a longitdasis, should not be considered receptor
locations for purposes of calculating MICR or choohazard index. Examples of such locations
include permanent bodies of water, flood channefsroadways. When identifying receptor
locations to calculate acute hazard index, allsg#-locations where there is the potential fortacu
exposure should be considered.
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This information is used to determine inputs irtte equation for calculating MICR. The cancer
burden must also be estimated. Methods for cdlogldICR, cancer burden, chronic hazard index
(HIC), and acute hazard index (HIA) are provided.

Tier 2 is designed for a single emission sourcehid worst-case approach does not demonstrate
compliance with the risk limits, proceed to Tier 3.
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INSTRUCTIONS FOR CALCULATING MAXIMUM INDIVIDUAL CANCER RISK
(MICR)

The MICR Calculation Worksheet in Appendix | can umsed to help with the calculation. This
worksheet can be included in the permit applicaisocumentation of the MICR calculation.

MICR is calculated as follows:
MICR = Cancer Potency (CP) x Dose-Inhalation (DI) x Multipathway Factor (M P)
Where:

DI = x Cgr x DBR x EVF 10® and
Cair = Qtons X X/Q x AFgnn X MET

Therefore, the equation for calculating MICR is:

MICR = CP X Qtons X X/Q X AFgnn X MET x DBR x EVF x 10° x MP

Term Description Whereto Find
CP Cancer Potency (mg/kg-day) Table 8A
DI Dose through inhalation (mg/kg/day) Calculatadie
MP Multi-pathway factor (if applicable) Table 8A
10° Micrograms to milligrams conversion, liters| Not applicable

to cubic meters conversion
Cair | Annual average 24 hour per day concentratiériculated value

in air (ug/m°)
DBR Daily breathing rate (L/kg body weight-day) TabA
EVF Exposure Value Factor (unitless) Table 9B
Qtons | Maximum emission rate (tons/yr) Emission estinggecific to
permit unit
X/IQ Dispersion factor [(g/m®)/(tons/yr)] Table 2A, 3A, 4A or 5A
AFann | Annual concentration adjustment factdrable 2C or 3C
(unitless)
MET Meteorological correction factor (unitless) TaBB, 3B, 4B or 5B
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Step 1. Determine Appropriate Risk Tables

The first step is to determine when the applicatias deemed complete. Find the risk tables
in the attachments corresponding to the date whemapplication was deemed complete.
Only that set of tables should be used to calcuifeeisk for this equipment.

Step 2: Estimate Emission Rate (Qtons)

As the second step, the maximum annual emissiotieeof AC in tons/year (8n9 must be
estimated. The emission rate must be expressamhgfyear because the dispersion factors
(X/Q) are expressed in tons/year.

Step 3. Determine Release Type
Determine whether the permit umstbest characterized as a point source or a voiouece:

* A point source is one that releases its emissions through a sfdekigned with
acceptable stack height).

A volume source is otherwise assumed, especially when the emissara released
unrestricted by any physical means (pipes or vant/or vacuum or fan), including
releases inside of a building or as fugitive enoissi

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

Step 4. Determine Release Height

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

For avolume source, determine théuilding height, which is the distance from ground level
to the top of the building in which the permit uisilocated, and thBoor area, which is the
dimensions (length x width) of the building in it the permit units located. If the stack
or building height falls between two entries in thbles, use the lower of the two heights.

Acceptable Stack Height. Although a taller stack provides better disp@rsthere are limits

to the degree to which this factor can be incorgaranto the risk assessment. Rule 1401
specifies that the stack height used to determsakeshall not exceed the “Acceptable Stack
Height” for the permit unit. Acceptable stack Hdigs defined as 2.5 times the height of the
equipment or 2.5 times the height of the buildiog$ing the equipment, and may not exceed
65 meters (213 feet), unless the applicant dematestto the satisfaction of AQMD staff that
a greater height is necessary. For example, bailding that is 14 feet high, the acceptable
stack height is 35 feet, measured from ground leVfelhe physical stack height exceeds 35
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feet, the risk must be calculated using the 35-f@tie unless the applicant demonstrates
that the greater height is necessary.

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

Step 5: Determine Operating Schedule
Determine whether the equipment will operate:

* 12 hr/day or less; or
e more than 12 hr/day

Step 6: |dentify Tablesfor Dispersion Factor (X/Q), Meteorological Correction Factor (MET),
and Annual Concentration Adjustment Factor (AFann)

Several tables are provided for X/Q, MET, andgARfactors. The selection of the appropriate table
is discussed below:

Operating Schedule
Release Type of Equipment Tablefor X/Q Tablefor MET | Tablefor AFann
Point <12 hr/day Table 2A Table 2B Table 2C
> 12 hr/day Table 3A Table 3B Table 3C
Volume <12 hr/day Table 4A Table 4B Table 2C
> 12 hr/day Table 5A Table 5B Table 3C

Step 7: Identify Type of Receptor and Distance from Receptor

Identify the nearest receptor locations. Receboations are off-site locations where

persons may be exposed to emission of a TAC froenetiluipment. Receptor locations

include residential, commercial, and industrialdamse areas, and other locations where
sensitive populations may be located.

Residential receptor locations include current residential land uses and areaisrttay be
developed for residential uses in the future, giae use trends in general areas.

Worker receptor locations include areas zoned for manufacturing, light cavyeindustry,
retail activity, or other locations that are reguark sites.
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Sensitive receptor locations include schools, hospitals, convalescent homeg;cae
centers, and other locations where children, cleadlyi ill individuals, or other sensitive
persons could be exposed.

When identifying receptor locations to calculateQ¥l, the potential for chronic (long-term)

exposure should be considered. Land uses at vithismot possible for individuals to be

exposed on a long-term basis, either presentlynaheé future, should not be considered
receptor locations for purposes of calculating MICExamples of such locations include
permanent bodies of water, flood channels, or reggw

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 center of the
building to the near est receptor location.

Experience shows that in most cases, the recepstainde will be 50 meters or more.
However, the table also provides X/Q values fobanieter distance. The 25-meter distance
should be used for circumstances in which theeereceptor located very close to the permit
unit, for example, a residence located with a lessn another business adjacent to the
facility, or a sensitive receptor located less thBmmeters from the permit unit.

If the closest receptor location is a worker receptor, then the MICR must also be
calculated for the closest residential or sensitivereceptor. The greater of thetwo MICR
valuesisused to determine compliance with therisk limitsin therule.

Care should be taken when estimating these dissasioee concentrations decrease rapidly
with increasing distance. It is acceptable to &rg interpolate to estimate dispersion

factors between the downwind distances given irtahkes. If the receptor lies over 1,000
meters from the permit unit, use the listing f&@0D, meters.

Step 8: Select X/Q Value
Select the appropriate X/Q value from the tableetlasn thesource characteristics (i.e.,

stack height for point sources and building hemyid building area for volume sources) and
thereceptor distance.

What isa Dispersion Factor (X/Q)?

The concentration of a contaminant decreases teavitls away from the site of release gnd
spreads out or “disperses.” Dispersion factor)Xdre numerical estimates of the amount of
dispersion that occurs under specific conditions.
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The amount of dispersion depends on the distarepeeled, the height of release and
meteorological conditions such as wind speed amasjtheric stability.

The dispersion factors for the screening risk asseat procedure give the estimated annual
average ground-level concentration (ua)(rresulting from a source emitting one ton/yeaa/of
contaminant.

An Alternative Set of Dispersion Factors (X/Q)
for Tier 2 Analysis Only
for Combustion Sources (Boilersand Internal Combustion Engines) Only

The Southern California Gas Company (working witQMD staff) has developed a Health
Risk Assessment Program for boilers and internallmgstion engines fired by natural gas.
This program is titled: Southern California Gas @amy: Dispersion Modeling and Health
Risk Assessment, External and Internal Combustignignent, Version 1.5. This file
contains an Excel program to conduct a risk assass(according to the previous AQMD
Risk Assessment Procedures, Version 6.0) and ttiengentation on how to use the program.
The program can be downloaded from:
http://www.socalgas.com/business/resource _centdrédth_risk _tools.shtml

For aTier 2 analysis only, the AQMD will allow the use of thdispersion factors [X/Q in
(ug/m3))/(gm/sec)]from the tables in this file. The tables arer Boilers with an hourly
rating between 2 MMBTU/hr to 75 MMBTU/hr and Internal Combustion Engines that
arerated between 50 to 550 HP. There tables are separated by the hours of opei@a the
engine or boiler (less than 12 hours a day andgrédaan 12 hours a day)

The selection of the engine or boiler size has éetnthe criteria listed in the documentatjon

provided for this program. The X/Q values are el@ based on the closest receptor
distances and the closest city to the source lotati the emissions for the selected enging or
boiler type.

Note: The Gas Company’s Health Risk Assessmentdmg/ersion 1.5, cannot be used| to
prepare a health risk assessment pursuant to thesesed AQMD Risk Assessmeént
Procedures, Version 7.0, as this program has nenhhgodated to reflect the use of cancer
potency values, daily breathing rates, multi-patiivedjustment factors for workers, and
other changes from Version 6.0.

For guidance on the applicability or limitations tbfs alternative set of dispersion factars,
contact Mohan Balagopalan, (909) 396 - 2704.
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Step 9: Select Meteorological Correction Factor (MET)

Figure 1, at the end of the tables, provides tkatlons of meteorological stations in the air
basin used for these calculations. Determinettditea appearing in this figure that is closest
to the facility and select the MET factor from tggpropriate table (Table 2B, 3B, 4B or 5B).

What isa Meteorological Correction Factor (MET)?

I
r

Because local meteorology varies from locationacation, the amount of dispersion wi
also vary with location of the source. Meteorobadicorrection factors (MET) adjust f
differences due to the geographic location of segirc

=4

In order to derive the MET factors, dispersion mimgdewas performed at all the AQMD
meteorological stations (see Figure 1). It shdaddnoted that West Los Angeles generally
yielded the highest concentrations at every dowdwdistance and was used as the basis of
the dispersion factors. Correction factors wereettged for the other 34 meteorological
stations by dividing their predicted concentrationth those predicted at West Los Angeles
with the highest factor chosen from the recepto&a75, and 100 meters for each station.

The MET factors are different for point and volurseurces and for different operating
schedules (> ok 12 hr/day). See the table under Step 6 - Idefigles for Dispersion
Factor (X/Q) and Meteorological Correction FactdiE(T).

Step 10: Identify Cancer Potency Factor (CP)

Using Table 8A, identify the cancer potency fa¢P)for the TAC.

What isa Cancer Potency Factor (CP)?

The cancer potency factor is a measure of the cgmutency of a carcinogen. It is the
estimated probability that a person will contraen@er as a result of inhalation of a
concentration of 1 milligram of the TAC per kilognaof body weight continuously over a
period of 70 years.

The cancer potency factors in these procedures aygmeved by the Scientific Review Panel
and prepared by the state Office of Environmentlth Hazard Assessment (OEHHA).

Step 11: Identify Multi-pathway Factor (MP)

Using Table 8A, identify the multi-pathway adjustmhe(MP) factor for the TAC, if
applicable. If no MP factor is listed, use a MEtéa of 1.
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What isa Multi-pathway Adjustment Factor (MP)?

The multi-pathway adjustment factor (MP) is useddiobstances that may contribute to risk
from exposure pathways other than inhalation. &rmgistances deposit on the ground in
particulate form and contribute to risk through @sgon of soil or backyard garden
vegetables or through other routes. The MP faestimates the total risk associated with a
given inhalation risk. MP factors are providedrable 8A.

These factors allow permit units that emit multtipeay pollutants to use the risk screening
procedure rather than proceeding directly to ptiaga detailed risk assessment.

The MP factors are to be used only in urban resialeor worker exposure situations. Note
that there are separate MP factors for workers rasdients (see Table 8A) since their
potential routes of exposure varies. If the faci in the vicinity of other potential routes of
population exposure such as agricultural areaskidig water reservoirs, lakes or ponds used
for fishing, or areas used for livestock grazirngrt these MP screening assumptions are not
appropriate and a more detailed multi-pathway assest (Tier 4) must be performed.

For a more detailed description of the derivatidrthe multi-pathway factors, please see
Appendix Il.

Step 12: Select Exposure Value Factor (EVF)

Using Table 9B, select the appropriate EVF.

What is Exposure Value Factor (EVF)?

In order to protect public health, and in accoreawtth the recommendations of OEHHA, a
70-year lifetime exposure is assumed for all remefucations except for off-site workers
(i.e., receptor locations in commercial or indwadtrareas), for which a 40-year lifetime
exposure is assumed. In addition to the 70- angted® exposure duration (ED) vallies
described above, exposure values used to calatdateer risk are exposure frequency (EF),
which is the number of days per year of exposurd,the averaging time period in days gver
which exposure is averaged (AT). For EF, OEHHAoremends use of 350 days/year|for
residential exposure and 245 days/year for workposure. For AT, OEHHA recommends
the use of 25,550 days (70 years x 365 dayslyear)

OEHHA recommends calculation of EVF using the eiguat
EVF =(EF x ED) / AT

For residential/sensitive receptors, EVF = (38@sdyr x 70 years) / 25,550 days = 0.96
For worker receptors, EVF = (245 days/yr x 4@rg) / 25,550 days = 0.38
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EVF values are summarized in Table 9B.

Only the EVF values in Table 9B should be used in a Tier 2 calculation. No further
prorating of the published EVF values or consideration of other operating schedulesis
allowed.

If the residential or sensitive receptor is cloden the worker receptor, only the MICR for
the residential or sensitive receptor need be Ekdl (An equal or more distant worker
receptor would have a lower MICR (because of tlneeldEVF) than a comparable residential
or sensitive receptor.) Otherwise, the screenimgk rcalculations for both the
commercial/industrial MICR and the residential MIGRould be shown and the greater of
the two values is used to determine compliance Ritle 1401.

Step 13: Select Daily Breathing Rate (DBR)

Using Table 9A, select the appropriate daily bregthate value.

What are Daily Breathing Rate (DBR) Values?

Exposure to airborne chemicals occurs through @tiwal and subsequent absorption intg the
body, potentially resulting in adverse health @fetepending on toxicological propertieg of
the chemical and concentration in air. The dose &ubstance through inhalation is a
function of the concentration of the substance #wedamount of air inhaled. DBR values
used in these procedures, expressed in litersijpgr&m-day (L/kg-day), are recommended
by OEHHA and were developed based on results fraral breathing rate studies.

Step 14: Select Annual Concentration Adjustment Factor (AFann)

Using Table 2C or 3C, select the appropriate ancomatentration adjustment factor.
Table 2C is used for exposures of 12 hours pend#sss, while Table 3C is used for
exposures of more than 12 hours per day.

AFannis calculated using the following equation:

AFann = (maximum number of hours of exposure per dayctual number of
hours of exposure per day*) x (maximum numbedafs of operation
per week / actual number of days of operationymessk**)

For all residents, sensitive receptors, and wor&efacilities operating continuously:

AFann = (24 hours of exposure per day / 24 hoursdagy) x (7 days of
operation per week / 7 days per week) = 1
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Assuming workers at a facility operating 8 hours gay, 5 days per week, ARn
would be calculated as follows:

AFann = (24 hours of exposure per day /8 hours pg) & (7 days of operation
per week / 5 days per week) = 4.2

If actual number of hours of exposure per day & a value of 8 is to be used.
If actual number of days of operation per week & a value of 5 is to be used.

What is Annual Concentration Adjustment Factor (AFann)?

AFann adjusts dispersion factors (X/Q), which are 24 boper day and 7 days per week
averages, to an average for the off-site workeosupe period (i.e., 8 hours per day and 5
days per week). This is necessary because theewbrkathing rate of 149 I/kg-day is oply

applicable to the work-day and work-week exposutes assumed that the worker is only
exposed while at work.

MICRsfor Multiple Toxic Air Contaminants

If the equipment emits more than one TAC, the tMECR must be calculated. The total
MICR is the sum of the MICRs for each of the TAQ@gitéed by the permit unit.
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INSTRUCTIONS FOR CALCULATING CANCER BURDEN

The cancer burden is the estimated increase im¢berrence of cancer cases in a population as a
result of exposures to TAC emissions from the emeipt. The cancer burden for a population unit
(city, census tract, sub-area or grid) is the pobdfithe number of persons in the population dred t
estimated individual risk from TACs. The cancerdan only needs to be calculated if the MICR is
greater than one (1) in one million.

The following procedure may be used to perform @eptable screening analysis for cancer burden
due to a single source of TAC:

» Calculate MICR as previously outlined.

» Estimate the distance at which the MICR falls belmve in one million. This distance can be
estimated by back-calculating the distance thatlavoesult in a MICR of one in one million,
using the X/Q values in Table 2A, 3A, 4A, and 5A.

» Define a zone of impact in the shape of a circléhe radius (r) of this circle is the distance
between the permit unit and the point at whichrtble falls below one in one million. The area
of this circle is calculated using the equationtfa area of a circle, which is 3.14% r

» Estimate the residential population within this eaf impact based on census data or a worst-
case estimate. Generally, the residential poqmuidti the Basin is less than 4,000 persons, km
but some areas are as high as 7,000 persoris/ Addlitionally, the worker population within the
commercial/industrial areas of the zone of impaoidd be estimated and included.

For areas where census data is available, it shmildsed. Where there is no census data, 7,000
persons/kr should be used for the areas with high populatiensities and 4,000 personsfkm
should be used for areas with low population derssit Where the population densities are
unknown, use 7,000 personsﬂ<m

» Calculate cancer burden by multiplying the totabylation (residential and worker) in the zone
of impact by the maximum individual cancer riskheTscreening cancer burden estimate is the
sum of the excess cancer burden calculated fateesal and worker populations.

If the dispersion factors in Tables 2A, 3A, 4A, &l are not able to estimate the distance at which
MICR falls below one in one million, then a mord&med risk assessment is warranted.
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INSTRUCTIONS FOR CALCULATING ACUTE AND CHRONIC HAZARD INDEX (HIA
AND HIC)

Some TACs increase non-cancer health risk due twt skrm (acute) or long term (chronic)
exposures. The screening risk assessment for TA8e must estimate acute and/or chronic hazard
index as applicable. Like the calculation procedfor MICR, one must first identify when the
application was deemed complete and select theoppate set of risk tables found in the
attachments.

Reference Exposure Level (REL) is used as an itatioaf potential adverse non-cancer health
effects. An REL is a concentration level (udfror dose (mg/kg-day) at which no adverse health
effects are anticipated. RELs are provided in @ &A.

When only one TAC is considered, the hazard indaxutated is referred to as thedividual
substance hazard index. When several TACs affect the same organ systeitme@ body (e.g.,
respiratory system, nervous system, reproductigteny), there can be a cumulative effect on the
target organ. In these cases, tbhwal hazard index is evaluated. This is the summation of the
individual Hls for all TACs that affect the samegat organ (see Tables 10A and 10B).

Detailed procedures for calculating total hazameinare provided in the 2003 OEHHA Guidance

Manual. The equations used to calculate the cbramil acute Hazard Index (HIC & HIA) per target
organ are as follows:

Total HIC1arget orgar— 2 {[Qyr TAC X (X/Q) x MET x MP]/Chronic REkac }target organ

TOta| HlA target Organ: Z {[QhI’TAC X (X/Q)hr]/ACUte RELTAC }target organ
Note that the chronic HI is based upon an annual average emission per year whereas the acute
HI is based upon a maximum one-hour emission level (except for a few compounds) and the

acute HI does not use a meteorological correction factor (MET) or a multi-pathway
adjustment factor (MP).
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ACUTE HAZARD INDICES FOR COMPOUNDS HAVING RELSAVERAGED OVER 4, 6,
OR 7HOURS

Currently, there are only eight acute compoundspasgified in the table below, which have RELs
developed over average 4, 6, or 7 hours exposnmesti All other acute compounds have RELs
developed over maximum one-hour exposures.

Compoundswith Acute RELs Averaged Over 4, 6, or 7 Hours

Acute |Avg. Time
Chemical Name CAS# REL (hours)

Arsenic 7440-38-2| 1.90E-01 4
and arsenic compounds, inorganic

Benzene (including benzene from gasoline) 71-43-2.308+03 6
Carbon disulfide 75-15-0 | 6.20E+03 6
Carbon tetrachloride 56-23-4 1.90E+P3 7
Chloroform 67-66-3 | 1.50E+03 7
Ethylene glycol ethyl ether (EGEE) 110-80{5 3.70E40 6
Ethylene glycol monoethyl ether acetate 111-1%-9408+02 6
Ethylene glycol monomethyl ether 109-8644 9.30E101 6

For acute compounds with RELs based on maximunmhone-exposure, the equation to estimate the
acute hazard indices for these compounds is:

HIA= [Qn X (X/Ql/REL

For the eight compounds having REL s averaged over 4, 6, or 7 hours, adjustment factors (AF)
have been developed, using air quality models for point and volume type sour ces, to reflect the
risk based on the averaging times. These adjustment factors are listed in Tables 8B and 8C,
based on the specified averaging times and source proximity to the nearest meteorological
station. The acute hazard indices for these compounds are estimated using the following
equation:

HIA= [(Qnr X (X/Q)n)/REL] x AF
Where, AF is the adjustment factor developed fonpounds with RELs averaged over 4, 6,
and 7 hours.
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PROCEDURE FOR ALTERNATE HAZARD INDEX LEVEL EXEMPTION

Rule 1401 provides an exemption from the hazar@xndnit of 1.0 in cases in which a higher
exposure level is deemed to be safe. This exempids never been used. Under this exemption,
the HIC and/or HIA limit of 1.0 does not apply He applicant substantiates to the satisfaction of
AQMD staff that at all receptor locations and faery target organ system, the total chronic and
acute HI levels resulting from emissions from tlggiipment will not exceed alternate HI levels
determined by OEHHA to be protective against adésalth effects. This applies only to TACs
listed in Rule 1401 at the time the application wWiaemed complete. Refer to the attachments for
the appropriate list of TACs.

Applicants should indicate in their permit applioatthat they wish to apply for an exemption under
the alternative hazard index provisions of the.rdlde permit application should include both & ris
assessment estimating the HIA and HIC levels aleaat information supporting the exemption.
Depending on the particular health risks in questarditional information such as characterization
of the surrounding population, the location of s&resreceptors, or other data may be required.

AQMD staff will consult with OEHHA staff regardinthe request for the alternative HI level. If
OEHHA staff finds that the levels of exposure te public will not exceed levels that are protective
against adverse health effects, the applicatiohbgikligible for the exemption.

In some cases, OEHHA staff may establish a genmoity recommending different acceptable
exposure levels for different exposed populatioRsr example, if exposure to a certain compound
is particularly harmful to children but less of ancern for adults, OEHHA staff may determine as a
general policy that higher exposure levels are @etde in locations where children would not be
exposed. OEHHA policy in these cases would besglar eligibility for the alternate hazard index
exemption.
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Tier 3. Screening Dispersion Modeling

Tier 3 uses a screening dispersion modeling compuitegram to estimate risk. This tier requires
more expertise than Tiers 1 and 2. Applicants Ehaonsult AQMD modeling staff before
conducting a Tier 3 analysis. For guidance ongpering a Tier 3 analysis contact:

Staff E-mail address Telephone number
Yi-Hui Huang yhuang@agmd.gov (909) 396-3176
Tom Chico tchico@aamd.gov (909) 396-3149

Tier 3 screening modeling should only be used fpeamnit unit with a single emission or release
point. If there are multiple emission or releasents, Tier 4 must be used. In addition, Tier 3
should only be beneficial for applications involgia combustion process since plume rise is more
appropriately addressed with a dispersion modEkrg 1 and 2 do not address the dispersion effects
from plume rise of buoyant plumes.)

To perform a Tier 3 analysis, the following is need

» Air dispersion modeling expertise;

* An EPA-approved dispersion model program such & REEN or SCREENS3, which can
be downloaded frommvww.epa.gov/scram0Qiand

» Additional equipment information such as stack gasperature, stack gas exit velocity or
flow rate, and stack inside diameter.

It should be noted that TSCREEN and SCREENS3 estimppatk one-hour concentrations for HIA
calculations. These concentrations must be migtplby 0.08 to estimate annual average
concentrations for the MICR and HIC calculations.

In a Tier 3 approach, the Tier 2 equations for MJERC, and HIA continue to be used except that a
dispersion model is used to estimate each pollaamtentration. In addition, it is not appropritie
use the meteorological correction factor (i.e., NMEdntained in the Tier 2 equations. Thus, the Tie
3 equations follows:

MICR = CP x AveConc X AFanua X DBR X EVF x 10° x MP
Total H|Ctarget organ = X {[AVGCOhCTAC X MP]/ChroniC RELTAC}target organ
TOtal HIAtarget organ = Z {[PeakCOHCTAc]/ACUte RELTAC}target organ

PeakConc is the peak one-hour pollutant conceatrastimated by TSCREEN or SCREEN3 and
AveConc is the annual average concentration or nd8s PeakConc. Refer to the section on Tier
2, Screening Risk Assessment for explanation obther variables in the equations.

If the MICR, HIC, and HIA do not exceed the ruleiis, then the equipment complies with Rule
1401 and no further analysis is required. If asi value exceeds the rule limits, then proceed to
Tier 4.
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Tier 4: Detailed Risk Assessment

Tier 4 is a detailed risk assessment using ARB’splats Analysis and Reporting Program (HARP).
The HARP software and documentation can be obtainedat
http://www.arb.ca.gov/toxics/harp/harp.htmThe U.S. EPA air quality dispersion model called
ISCST3 (Industrial Source Complex — Short Term,simr 3) is used by HARP for the exposure
assessment. ISCST3 documentation is availablevat.epa.gov/scram001IMeteorological data for
use in HARP and ISCST3 can be downloaded at
http://www.agmd.gov/smog/metdata/MeteorologicalD#tal.

Tier 4 is an option if neither Tier 2 nor Tier hcdemonstrate compliance, or if the applicant wsshe
to obtain a more refined estimate of the cancerrardcancer risk. Since Tier 4 involves detailed
modeling using actual meteorological data fromdlosest air monitoring station, it will often resul
in a less conservative estimate of the risk threeiTiers 2 or 3.

A detailed risk assessment should be performectiyiduals with experience and training in air
qguality modeling and risk assessment. In addit@MD modeling staff should be consulted
before performing a detailed risk assessment.gEimlance on performing a detailed risk assessment
contact:

Staff E-mail address Telephone number
Yi-Hui Huang yhuang@agmd.gov (909) 396-3176
Tom Chico tchico@aagmd.gov (909) 396-3149

Written guidance on preparing a detailed risk assest is contained in an Office of Environmental
Health Hazard Assessment document titled, “Air TexHot Spots Program Risk Assessment
Guidelines (August 2003)” which may be obtained at
http://www.oehha.org/air/hot_spots/HRAQguidefinatiht

AQMD modeling staff has prepared supplemental ais&essment guidance which must be followed
by all applicants submitting Tier 4 assessmentQM®’s supplemental guidance is available at
http://www.agmd.gov/prdas/AB2588/AB2588 B3.himl
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EXAMPLE 1: MICR, CANCER BURDEN, HIA, & HIC CALCULATION

The equipment is a spray booth, operating 8 hr/ttagted in an industrial and residential area.
There are multiple TACs emitted from this boothonte of the TACs are carcinogenic and some
have chronic and acute non-cancer risks.

The application was deemed complete on July 305.200
The nearest receptor distances:
Worker (Industrial) = 328 ft (100 meters)
Residential = 492 ft (150 meters)
Operating Schedule: 8 hr/day, 5 days/wk
Stack height = 28 ft
Plant location: Ontario, CA
Pollutants: Hexavalent chromium, Xylene, Cadmiumiu&ne-2,4-diisocyanate, and
Perchloroethylene

Emission rates for the TACs are listed in Tableefolw.
Note: The maximum hourly emissions should be atstthbased on the maximum gallons of paint

that could be sprayed in any hour.

Table A
Emission Rate
Toxic Air Contaminant QHL%?;() ( Sg;r) QYR (tonsiyr)
Cadmium 2.7 x18 0.0189 9.46 x 18
Hexavalent chromium 2.5x To 0.0175 8.76 x 16
Perchloroethylene 3.8x 10 2.628 1.31x 18
Toluene-2,4-diisocyanate 1.1 x10 78.84 3.94 x 18
Xylene 0.04 262.80 1.31 x 10

(Thelist of TACsand their corresponding emission ratesarefor illustration purposesonly.
They may not reflect actual conditions.)

First, identify the appropriate risk assessment tabledyded in the appendices) based upon when

the application was deemed complete. In this dhagetables for applications deemed complete on
or after July 1, 2005 (i.e., Permit Application Rage “L”) are used.
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Second, calculate MICR for those TACs that have Inhalati@ancer Potency Valué®m Table 8A
Table B below identifies the TACs and their corsging inhalation cancer potency values for

MICR calculations.

Table B
Toxic Air Contaminant (TAC) Inhalation Cancer Potency

(mg/kg-day)*
Cadmium 1.50 x 10
Hexavalent Chromium 5.10 x 10
Perchloroethylene 2.10 x 10
Toluene-2,4-diisocyanate 3.90 x40
Xylene None

Based on the above table, MICR will be evaluateddsidential and worker receptors for cadmium,
hexavalent chromium, perchloroethylene and tolugdediisocyanate. Xylene does not have a
cancer potency valuend so this compound will not be included in theCRIcalculations.

From Table 8A we can also determine which of the substancesnsinogenic, chronic, and/or
acute. The results are as follows:

TAC MICR HIC HIA
(cancer) (chronic) (Acute)
Cadmium v v (MP)
Hexavalent chromium v v
Perchloroethylene V V v
Toluene-2,4-diisocyanate V v
Xylene v v

MP indicates that the multi-pathway adjustment faetibrbe different than 1.0.

Next, for chronic and acute substances, reviewegahDA and 10Bo determine the target organs
affected by these TACs due to chronic and/or atateity. Table C below indicates the target
organs affected by the chronic TACs with chronixidity. In the table, check marks { indicate
the affected target organs.
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Table C (Chronic Toxicity)

TAC NS AL KIDNEY RESP

Cadmium v v
Hexavalent Chromium v
Perchloroethylene v v v
Toluene-2,4-diisocyanate v
Xylene v Vv

NS: Nervous System

AL: Alimentary System (Liver)

KIDNEY: Kidneys

RESP: Respiratory System

Similarly, after reviewing Table 10®r acute exposure, we find the target organtdteby the
acute TACs. In Table D check markk)(indicate the target organs.

Table D (Acute Toxicity)

TAC NS EYE RESP
Perchloroethylene v v v
Xylene v v

NS: Nervous System
EYE: Eye
RESP: Respiratory System

Tier I: Screening Emission Levels

The nearest receptor location should be used,isnctse the worker location of 100m should be
used. Since there are several pollutants, theipleilPollutant Screening Level Procedure should be
used.

Please note that this step is used to approxinteeuipment potential risk.

For Tier 1, the equipment’'s TACs emissions (anramal/or maximum hourly) should be compared
with the Screening Levels for the contaminant_irbl€@a 1A or 1Bas appropriate. Since this
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example has multiple pollutants, the Pollutant &cnmeg Index should be calculated for each
pollutant per procedure specified on pages 6 and 7.

For Carcinogenic and/or Chronic Compounds

Calculate the Pollutant Screening Index for eadlutamt (PS})).
PS| = Qyr, / PSL,

The Qyr is based upon the annual emissions of €A€h(Ibs/yr). The PSLs are found in Table 1A
and are expressed in Ib/yr. Use the PSLs fortartie of 100 meters.

Sum up the individual Pollutant Screening Indiaasefach pollutant, PS},).

TAC Qyrp PSL PSh
Cadmium 0.0189 0.0595 0.32
Hexavalent chromium 0.0175 0.00175 10.00
Perchloroethylene 2.628 42.5 0.06
Toluene-2,4-diisocyanate 78.84 18.1 4.36
Xylene 262.80 181,000 0.0014

¥ PSp= 14.74

Calculate the Application Screening Index (ASI).
ASlcancer andor chronic 2 PSIJ: 14.74

For Acute Compounds

Calculate the Pollutant Screening Index for eadlutamt (PS})).
PS| = Qhg / PSly

The Qhr is based upon the maximum hourly emissflinisr). The PSLs for acute compounds are
found in_Table 1Aand are expressed in Ib/hr. Use the PSLs fostarte of 100 meters.

Sum up the individual Pollutant Screening Indiaasegfach acute pollutant.(PS}).
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TAC Qhr, PSL, PS}
Perchloroethylene 3.8 x 10° 53.5 0.000007
Xylene 0.04 58.9 0.000679

> PSh= 0.000686

Calculate the Application Screening Index (ASI).
ASlacue= Z PS)

Please note that the cumulative cancer/chroniccaskiot exceed 1. In this example, this facility d
not pass Tier | since the ASI exceeds 1 for caokeavhic, even though, the ASI for acute is below 1.
If this Tier | screening were calculated to be l#san 1, the applicant would not have to proceed
with further risk screening assessment procedures.

Tier Il: Screening Risk Assessment

CP, REL and MP values are taken from TableiRermit Application Package “L".

(X/Q) values for cancer and chronic exposures akert from_Table 2A This table is for a point
source operating 12 hr/day, for a stack height of 28 feet, andapéor distance of 100 meters for
worker, and 150 meters for residential.

The value for the (X/Q) for acute exposures is taken from TablevBich is for point source. If it
were a volume source Tablevbuld be used.

Exposure values are takbom Table 9B

MET = 0.86for Pomona (closest to Ontario) - from Table 2B

These values are summarized below:

(1) Worker
X/Q (chronic (X/IQ)nr MPw | MPw
TAC CP REL ug/m® & for acute for for
car cinogenic) MICR | HIC
(mg/kg-dy* | Acute  Chronic | (ug/m®)/(tonslyr) | (ug/m®)/(Ibs/hr)
Cadmium 1.50x 10 | n/a | 2.00x 18 4.19 n/a 1 1.12
Hexavalent
chromium | 5-10x168 | n/a | 2.00x 19 4.19 n/a 1 1
Perchloro-
ethylene 2.10 x 10* | 20,000 35 4.19 295.2 1 1
Toluene-244 395, 1 | n/a | 7.00x 18 4.19 n/a 1 1
diisocyanate
Xylene n/a 22,00( 700 4.19 295.2 n/a 1

n/a - not applicable
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(2) Resident:This example uses a 150m distance to the closesptor. Using Tables 2A anddh
interpolation between the downwind distance of Hd@ 200m must be done to determine the
carcinogenic, acute, and chronic X/Q.

X/Q (chronic (X/IQ)nr MPr | MPr
TAC CP REL ug/m® & carcinogenic) |  for acute for | for
MICR | HIC
(mg/kg-dy* | Acute  Chronic | (ug/m®/(tonslyr) | (ug/m®/(Ibs/hr)

Cadmium 1.50x 10 | n/a | 2.00 x 18 2.66 n/a 1 | 1.50
Hexavalent
chromium | 5-10x16 | n/a | 2.00x 10 2.66 n/a 1 1
Perchloro-
ethylene | 2-10x10° | 20,000( 35 2.66 202.4 1 1
Toluene-
>4 3.90x10° | n/a | 7.00x 18 0 66 n/a 1 1
diisocyanate
Xylene n/a 22,00( 700 2.66 202.4 n/a 1

n/a - not applicable

MICR Calculation
MICR =X (CP x Qyr x (X/Q) x AFannx MET x DBR x EVF x 10° x MP)
(1) Worker

TAC CP Qyr X/Q | AFann | MET | DBR | EVF | MPw MICR
(tonslyr)

Cadmium 1.50 x 10| 9.46 x1& | 4.19 4.2 0.86 149 0.38 1  1.22x1p

Hexavalent | 515, 16| 8.76x10° | 419| 42 | 086| 149 | 0.38| 1 | 3.83x1D
Chromium

Perchloro- 15 10x 17| 1.31x10° | 4.19| 4.2 | 0.86| 149 | 0.38| 1 | 2.36x 10
ethylene

Toluene-2,4-

- 3.90x 107 | 3.94 x1C° | 4.19 4.2 0.86| 149 | 038 1 | 1.32x19D
diisocyanate

Total 5.20x 10°®
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(2) Resident:

TAC CP Qyr X/IQ | AFann | MET | DBR | EVF | MPr MICR
(tonglyr)

Cadmium 1.50 x 10| 9.46 x1&° | 2.66 1 0.86| 302| 0.96 1| 9.41x40p

Hexavalent | ¢ 1,16 | 876 x10° | 266| 1 | 0.86] 302 | 0.96] 1 | 2.96x10
Chromium

Perchloro- | > 10x 10| 1.31x10° | 266| 1 | 0.86| 302 | 0.96] 1 | 1.82x1b
ethylene

Toluene-2,4-

di 3.90x 107 | 3.94 x10° | 2.66 1 0.86| 302 | 0.96] 1 | 1.02x1d
||socyanate

Total 4.09x 10°

Please note that the higher of the worker and eesi@ cancer risks needs to be selected. Thigeval
will be entered in MICR field in the NSR, 1401 sent In this example, the maximum cancer risk
is at the worker receptor.

Cancer Burden Calculation

Cancer burden should always be calculated if théRIéxceeds 1 in a million, regardless of the type
of receptor.

It is necessary to determine a cancer burden $&rat the worker receptor since the worker risk was
determined to be higher than the residential risKCR for worker receptors was calculated to be
5.29x 10°.

Estimate of distance at which MICR falls below am@ne million.

The distance at which the MICR falls below one e anillion requires you to take the reciprocal of
the calculated MICR multiplied by 1.0 x 10 This factor (F) will be the multiplier to the ®/value
used in determining the MICR.

F=(1/MICR)x1.0x 18
F=(1/529x10) x 1.0 x 10
F=0.19

Determination of the new downwind distance will lesed upon a X/Q value calculated from the
originally used X/Q value multiplied by F.
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Therefore,
New X/Q =4.19x 0.19
New X/Q = 0.80

Using Table 2Athe New X/Q lies between downwind distances & 0300 m. Interpolating for
the new downwind distance gives,

New downwind distance = _ [300 m —200 m] x [1.42.80] + 200 m
[1.12 - 0.50]

New downwind distance = 251.6 m = 0.2516 km
This new Downwind Distance is where the MICR walllfoelow one in one million.
Define Zone of Impact

The zone of impact (ZI) is calculated using the N2ownwind Distance as the radius of a circle and
calculating the area of that circle.

Therefore,
ZI=3.14 ¢
ZI = 3.14 (0.2516 knd
ZI = 0.20 knf

Estimate the population within the ZI
ZI should include both worker and residential papiohs.

For areas where census data is available, it sHmeildsed. Where there is no census data, 7,000
persons/krh should be used for the areas with high populatiensities and 4,000 personsfkm
should be used for areas with low population desssit Where the population densities are
unknown, use 7,000 personsﬂ<m
In this example we have no information on censtia dapopulation density, therefore,

Zone of Impact Population = ZI x Population Density

Zone of Impact Population = 0.20 km7,000 persons/ kin

Zone of Impact Population = 1,400 persons
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Calculate Cancer Burden
Cancer Burden (CB) is the zone of impact populatnuitiplied by the calculated MICR.

Therefore,
CB = 1,400 persons x 5.29 x 10
CB =0.0074
Hazard Index Calculations
Acute and Chronic Hazard Indices should be caladdbr each target organ.
Acute Hazard Index:
HIA= [Qnr X (X/Q)n]/REL
Based on Table 1QBhe target organs for the TACs have been listed.
Note: The X/Q values in Tableae based upon the maximum hourly emission rates.
should also be noted that the X/Q for residentiateptor (150 m) is estimated using
interpolation between the downwind distance of 400 200 m.

Resident X/Q (150 m) = 202(dg/n7)/(Ibs/hr)
Worker X/Q (100 m) = 295.@g/n?)/(Ibs/hr)

Per chloroethylene:
Affects nervous system, eye, and respiratory organs

The Acute Hazard Index for Perchloroethylene isulakted as follows:

Worker: HIA =[3.8 x10" x 295.2] / 20,006 5.6 x 10°®
Nervous, eye, and respiratory systems: 5.6% 10

Resident: HIA = [3.8 x10 x 202.4] / 20,006 3.8 x 10°®
Nervous, eye, and respiratory systems: 3.8% 10

Xylene:
Affects eye and respiratory organs.

The Acute Hazard Index for Xylene is calculatedadisws:

Worker:  HIA = [0.04 x 295.2]/22,008 5.4 x 10™
Eye and respiratory systems: 5.4 10

Resident: HIA =[0.04 x 202.4]/22,0603.7 x 10
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Eye and respiratory systems: 3.7 %10

Chronic Hazard I ndex:

HIC = Z [(QYR) x (X/Q)chronicx MET x MP]/(Chronic REL)]

Based on_Table 10Athe target organs for the TACs for chronic haeerblisted.

Chronic Hazard Index for the TACs in this examplke @lculated as follows:

Cadmium:
Affects kidneys and respiratory organs.

The residential chronic hazard index for cadmium is

Resident: HIC =[9.46 x 1Dx 2.66 x 0.86 x 1.50] / [2.00 x TP=1.62x 10°
Kidney and respiratory systems: 1.62 %10

Worker: HIC =[9.46 x 10 x 4.19 x 0.86 x 1.12] / [2.00 x TP=1.91 x 10°
Kidney and respiratory systems: 1.91 %10

Hexavalent Chromium:
Affects respiratory organs.

The chronic hazard index for hexavalent chromium is

Resident: HIC =[8.76 x 10x 2.66 x 0.86 x 1] / [2.00 x 1Y) = 1.00 x 10*
Respiratory system: 1.00 x40

Worker; HIC =[8.76 x 18 x 4.19 x 0.86 x 1] / [2.00 x 14 = 1.58 x 10
Respiratory system: 1.58 x40

Per chloroethylene:
Affects kidneys, alimentary system (liver), andpiestory organs.

The chronic hazard index for perchloroethylene is:

Resident: HIC =[1.31 x 10’ 2.66 x 0.86 x 1]/35 8.56 x 10°°
Kidney, alimentary, and respiratory systems: %36°

Worker: HIC =[1.31 x 18x 4.19 x 0.86 X 1)/35 1.35x 10*
Kidney, alimentary, and respiratory systems: x3p*
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Toluene 2,4-diisocyanate
Affects respiratory organs.

The chronic hazard index for toluene 2,4-diisocyamnst

Resident: HIC =[3.94 x 1Dx 2.66 x 0.86 x 1] / [7.00 x 19 = 1.29
Respiratory system: 1.29

Worker: HIC =[3.94 x 16 x 4.19 x 0.86 X 1]/[7.00 x 13 = 2.03
Respiratory system: 2.03

Xylene
Affects nervous system and respiratory organs.

The chronic hazard index for xylene is:

Resident: HIC =[1.31 x 1bx 2.66 x 0.86 x 1] / [7.00 x #p=4.28 x 10

Nervous and respiratory systems:  4.28 X 10

Worker: HIC =[1.31 x 10 x 4.19 x 0.86 x 1]/[7.00 x ¥p=6.74x 10*

Nervous and respiratory systems: 6.74% 10
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In summary:
l. MICR:
Worker:
TAC MICR
Cadmium 1.22 x 10
Hexavalent Chromium 3.83 x 0
Perchloroethylene 2.36 x fo
Toluene-2,4-diisocyanate 1.32 X910
Xylene n/a
Total 5.29 x 10°®
Resident:
TAC MICR
Cadmium 9.41 x 18
Hexavalent Chromium 2.96 x 0
Perchloroethylene 1.82 x o
Toluene-2,4-diisocyanate 1.02 X910
Xylene n/a
Total 4.09 x 10°

Il. Cancer Burden:

CB =0.0074

Ill. AcuteHazard Index (HIA) and Chronic Hazard Index (HIC):
By Target Organsfor Acute:

(1) Worker:
TAC HIA
NS EYE RESP
Perchloroethylene 5.6 x 10 5.6 x 10° 5.6 x 10°
Xylene 5.4 x 10 5.4 x 10°
Total 5.6 x 10° 5.5x 10 5.5x 10
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(2) Resident:

TAC HIA
NS EYE RESP
Perchloroethylene 3.8 x 10 3.8x 10 3.8x10°
Xylene 3.7 x 10 3.7x 10"
Total 3.8x10° 3.7x 10™ 3.7x 10™
By Target Organsfor Chronic:
(1) Worker:
TAC HIC
NS KIDNEYS AL RESP
Cadmium 1.91 x 16 1.91 x 10°
Hexavalent Chromium 1.58 x 10
Perchloroethylene 1.35 x 10 1.35 x 10' 1.35 x 10'
Toluene-2,4-diisocyanate 2.03
Xylene 6.74 x 10 6.74 x 10
Total 6.74 x 10 2.05x10° 1.35x 10" 2.03
(2) Resident:
TAC HIC
NS KIDNEYS AL RESP
Cadmium 1.62 x 16 1.62 x 10°
Hexavalent Chromium 1.00 x 10
Perchloroethylene 8.56 x 10 856 x 10 | 8.56 x 10°
Toluene-2,4-diisocyanate 1.29
Xylene 4.28 x 10 4.28 x 10
Total 4.28 x 10 1.71x 10° 8.56x10° | 1.29
RESULT:

The spray booth in this example does not contaiBACT, fails the Rule 1401 MICR limit, and
would not be granted a permit. However, if the aprbooth was equipped with T-BACT, it would
pass the Rule 1401 MICR Ilimit. Notwithstanding,dlspray booth in this example also fails the
Rule 1401 HIC limit and would not be granted a peitrbased on this criteria alone. A Tier 3 or 4
analysis should be conducted.

SCAQMD 37

MICRs for residential and commercial receptors excel x 1¢ (one in one million) but are
below 10 x 18 (ten in one million).

Cancer burden is less than 0.5.

HIAs for residential and commercial receptors do thexceed 1.0 for each target organ.
HICs for residential and commercial receptors excek.0 for respiratory organs.
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EXAMPLE 2: MICR, HIA, HIC, & CANCER BURDEN CALCULATION FOR
PLATING OPERATIONS

A metal finishing shop operates a nickel platingerapion. Prior to the actual plating process,
component parts are first cleaned and/or etchéw cleaning is conducted in an electro-cleaner tank
containing a sodium hydroxide (NaOH) solution. tRaequiring etching are immersed in a tank
containing hydrochloric acid (HCI). Finally, thans are placed in a plating tank containing aedick
solution where the nickel metal (Ni) is depositedtioe parts.

The application was deemed complete on July 335.200
Volume source: Building dimensions 40'(W) x 70'@).7'(H)
The nearest receptor distances are:

Worker (Industrial) = 100 meters

Residential = 500 meters
Operating Schedule: 8 hr /day, 3 days/wk, 50 wks/$200 hrs/yr
Plant location: Azusa, CA

Note: Emissions from metal finishing operations && determined from source test data or from earigactors and
correlations, as appropriate. Operational data dda developing emission factors and correlationsrently used by
AQMD permitting engineers include the concentratidrchemicals in the process tank, the quantitgrapere-hours
applied to a tank, the plating efficiency, the tdekperature, parameters affecting air-sparging ssioins, and control
efficiencies for air pollution control equipment ather emissions reduction techniques that are eyaul.

Emission rates for the TACs are listed in Tableefolw.

Table A
Emission Rate
N : Qhr(Max.) Qyr
Toxic Air Contaminant (Ibs/hr) (Ibsiyr) Qyr (tonslyr)
Nickel 3.8 x 1¢* 0.227 1.14 x 10
Sodium hydroxide 2.15 x 10 0.0021 1.05 x 16
Hydrogen chloride 1.2 x 10 0.841 4.2 x 10

(Thelist of TACsand their corresponding emission ratesarefor illustration purposesonly.
They may not reflect actual conditions.)

First, Identify the appropriate risk assessment tablesu@ged in the Attachments) based upon when
the application was deemed complete. In this dagetables for applications deemed complete on
July 1, 2005are included in Permit Application Package “L” iretAttachments to this document.

Second, The MICR is calculated for those TACs that happrapriate Cancer Potency Values from
Table 8A Table B below identifies the TACs for MICR cdations.
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Toxic Air Contaminant (TAC) -I(-Za:;:ie'rg Potency Value | Chronic Acute
REL REL
Nickel 9.1 x 10" 50x10°| 6.00
Sodium hydroxide None None 8.00
Hydrogen chloride None 9.00 2.10x10

Based on the above table, MICR will be evaluateddeidential and worker receptors for nickel.

From Table 8A determine which of the substances is carcinogemnic, and/or acute. The results
are as follows:

TAC MICR HIC HIA
(cancer) (chronic) (Acute)
Nickel vV v V
Sodium hydroxide V
Hydrogen chloride V V

Next, for chronic and acute substances, Table 1A 10DB need to be reviewed to determine the
target organs affected by these TACs due to chiamiltor acute toxicity.

Tables C and D below indicate the target organsctdtli by the TACs with chronic and acute
toxicity, respectively. In the table, check magK9 indicate the affected target organs.

Table C (Chronic Toxicity)

TAC HEM RESP
Nickel V Vv
Hydrogen chloride V
HEM: Hematologic System
RESP: Respiratory System
Table D(Acute Toxicity)
TAC SKIN IMMUN EYE RESP
Nickel V v
Sodium hydroxide v V v
Hydrogen chloride V v
SKIN: Skin IMMUN: Immune system
EYE: Eye RESP: Respiratory System
Tier I: Screening Emission Levels
39 Version 7.0
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For Carcinogenic and/or Chronic Compounds

Calculate the Pollutant Screening Index for eadlutamt (PS})).
PS| = Qyr, / PSL,

The Qyr is based upon the annual emissions of €A€h(Ibs/yr). The PSLs are found in Table 1A
and are expressed in Ib/yr.

Sum up the individual Pollutant Screening Indiaasefach pollutant, PS},).

TAC Qyr, PSL, PSI,
Nickel 0.227 0.981 0.23
Hydrogen Chloride 0.841 2330 3.6x 10
> PSh= 0.23

Calculate the Application Screening Index (ASI).
ASlcancer andor chronic 2 PSIJ: 0.23

For Acute Compounds

Calculate the Pollutant Screening Index for eadlutamt (PS})).
PS| = Qhg, / PSly

The Qhr is based upon the maximum hourly emissflinisr). The PSLs for acute compounds are
found in_Table 1Aand are expressed in Ib/hr.

Sum up the individual Pollutant Screening Indiaasgfach acute pollutant.(PS}).

TAC Qhr, PSl, PS},
Nickel 3.8 x 10" 0.016 0.024
Sodium hydroxide 2.15 x 10 0.0214 1.00 x 16
Hydrogen chloride 1.2 x 10 5.62 214 x 18
> PSlp = 0.024

Calculate the Application Screening Index (ASI).

ASlacue=2 PSp=0.024
Please note that the cumulative cancer/chronicdigkot exceed 1 and the cumulative acute hazard
index did not exceed 1. In this example, thislitycdid pass Tier | since the ASI did not exceed 1
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for cancer/chronic and 1 for acute. Since thig Tigcreening was calculated to be less than 1, the
applicant would not have to proceed with furthekscreening assessment procedures.

Tier ll: Screening Risk Assessment

CP, REL and MP values are taken from TableiRermit Application Package “L".
(X/Q) values for cancer and chronic exposures altert from_Table 4A This table is for a volume

source operating 12 hr/day, for an area of less than 308p&hd a receptor distance of 100 meters
for worker, and 500 meters for residential.
The value for the (X/Q) for acute exposures is taken from Tablee¢ause this is a volume source.

Exposure values, daily breathing rate values amdi@nconcentration adjustment factors are taken
from Tables 9B, 9A, and 2Cespectively.

MET = 0.8 for Azusa - from Table 4B

These values are summarized below:

(3) Worker. Using 100m receptor

REL X/Q (chronic (XIQ)nr MPw | MPw
TAC CP (ug/m®) & for acute for | for
car cinogenic) MICR | HIC
(mg/kg-d)'l Acute  Chronic | (ug/m®/(tonslyr) | (ug/m®)/(Ibs/hr)

Nickel 9.1 x 10 6.00 5.00 x 18 3.95 309 1 1
NaOH n/a 8.00 n/a n/a 309 n/a nfa
HCI n/a 2.1x16 9.00 3.95 309 n/a 1
n/a — not applicable
(4) Resident: Using 500m distance to the closest receptor.

REL X/Q (chronic (XIQ)nr MPr | MPr

TAC CP (ug/m®) & for acute for for
car cinogenic) MICR | HIC
(mg/kg-d)'l Acute  Chronic | (ug/m®/(tonslyr) | (ug/m®)/(Ibs/hr)
Nickel 9.1 x 10 6.00 5.00 x 18 0.17 241 1 1
NaOH n/a 8.00 n/a n/a 24.1 n/a nfa
HCI n/a 2.1x16 9.00 0.17 24.1 n/a 1
n/a — not applicable
MICR CALCULATION
MICR =% (CP x Qyr x (X/Q) x AFannx MET x DBR x EVF x 10° x MP)

SCAQMD 41 Version 7.0



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

(1) Worker:
TAC CP Qyr X/IQ | AFann | MET | DBR | EVF | MPw | MICR
(tonglyr)
Nickel 9.1x10 | 1.14x10" | 3.95 4.2 0.80| 149 0.38 1 7.8 x4(
Total 7.8x10°®
(2) Resident:
TAC CP Qyr X/Q | AFann | MET | DBR | EVF | MPr MICR
(tonglyr)
Nickel 9.1x10 | 1.14x10" | 0.17 1 0.80| 302| 0.96 1|  4.09x%p
Total 4.09x 10°

Please note that a comparison between the workiereaidential cancer risks needs to be made and
the higher value will be entered in MICR field et NSR, 1401 section. In this example, the
maximum cancer risk is at the worker receptor.

Cancer Burden Calculation
Cancer burden should always be calculated if théRI&éxceeds 1 in a million, regardless of the type
of receptor. For this example, cancer burden wats calculated because neither worker nor

residential risk exceeded 1 in a million.

Hazard Index Calculations

Acute and Chronic Hazard Indices should be caladdbr each target organ.

AcuteHazard Index:

For all acute compounds with RELs developed ovéiodr average, the acute hazard indices are
estimated using the equation below:

HIA= [Qnr X (X/Q)n]/REL
Based on Table 1QBhe target organs for the TACs have been listed.

Nickel:
Affects immune and respiratory systems.
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Note: The X/Q values in Tableave based upon the maximum hourly emission rates.
The Acute Hazard Index for Nickel is calculated@d®ws:

Worker: HIA = (3.8 x 1¢ x 309) / 6= 2.0 x 10
Immune and respiratory systems: 2.0 %10

Resident: HIA = (3.8 x Ihx 24.1) / 6= 1.5x 10°
Immune and respiratory systems: 1.5%10

Sodium Hydroxide:
Affects skin, eye, and respiratory systems.

Note: The X/Q values in Tableave based upon the maximum hourly emission rates.
The Acute Hazard Index for sodium hydroxide is gklted as follows:

Worker: HIA = (2.15 x 10 x 309) / 8= 8.3x 10°
Skin, eye, and respiratory systems: 8.3 X 10

Resident; HIA = (2.15 x IDx 24.1) / 8=6.5x 10°
Skin, eye, and respiratory systems: 6.5 X 10

Hydrogen chloride:
Affects eye, and respiratory systems.

Note: The X/Q values in Tableave based upon the maximum hourly emission rates.

The Acute Hazard Index for hydrogen chloride icckited as follows:

Worker: HIA = (1.2 x 1d x 309) / 2106= 1.8 x 10°
Eye and respiratory systems: 1.8 10

Resident: HIA = (1.2 x THx 24.1) / 2106= 1.4 x 10°®
Eye and respiratory systems: 1.4 10

Chronic Hazard I ndex:
HIC = Z [(QYR) x (X/Q)chronicx MET x MP]/(Chronic REL)]

Based on Table 10Athe target organs for the TACs with chronic RElas/e been listed. The
Chronic Hazard Index for the TACs in this examplke @lculated as follows:
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Nickel
Affects hematologic systems and respiratory organs.

The chronic hazard index for nickel is:

Resident: HIC =[1.14 x 1x 0.17 x 0.80 x 1] / [5.00 x 1{) = 3.1 x 10™

Hematologic and respiratory systems: 3.1%10
Worker: HIC =[1.14 x 10 x 3.95x 0.80 x 1] / [5.00 x 1) = 7.2 x 10°
Hematologic and respiratory systems: 7.2%10

Hydrogen Chloride
Affects respiratory organs.

The chronic hazard index for hydrogen chloride is:

Resident: HIC =[4.20 x 1bx 0.17 x 0.80 x 1]/[9.00} 6.3 x 10°°
Respiratory system: 6.3 x 10

Worker: HIC =1[4.20 x 18 x 3.95 x 0.80 x 1]/[9.00% 1.5 x 10™
Respiratory system: 1.5 x10
In summary:
l. MICR:
(1) Worker:
TAC MICR
Nickel 7.8x1¢
(2) Resident:
TAC MICR
Nickel 4.09 x 10

Il. AcuteHazard Index (HIA) and Chronic Hazard Index (HIC):

By Target Organsfor Acute:
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(1) Worker:
TAC HIA
SKIN IMMUNE EYE RESP
Nickel 2.0 x 10 2.0x10°
Sodium hydroxide 8.3x 10 8.3x 10° 8.3 x 10°
Hydrogen chloride 1.8 x 10 1.8 x 10°
Total 8.3x 10 2.0 x 10° 1.0 x 10" 2.0 x 10°
(2) Resident:
TAC HIA
SKIN IMMUNE EYE RESP
Nickel 1.5 x 10° 1.5 x 10°
Sodium hydroxide 6.5 x 10 6.5 x 10° 6.5 x 10°
Hydrogen chloride 14x10 [1.4x10°
Total 6.5 x 10° 1.5 x 10° 7.9 x10° 1.5 x 10°
By Target Organsfor Chronic:
(1) Worker:
TAC HIC
HEM RESP
Nickel 7.2x10 7.2x10
Hydrogen chloride 1.5 x 10
Total 7.2x10° 74x10°
(2) Resident:
TAC HIC
HEM RESP
Nickel 3.1x10 3.1x10
Hydrogen chloride 6.3 x 10
Total 3.1x10* 3.2x 10"

RESULT:

For this example, the evaluations indicate that MRCfor residential and commercial, HIA, and

HIC are all below the risk limits of Rule 1401.

Cancer Burden Calculation

For this example, an analysis is not required terd@ne a cancer burden because the total MICR is

below 1 x 1¢.
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EXAMPLE 3: HIA CALCULATION FOR COMPOUNDS WITH RELS AVERAGED
OVER4,6,OR 7HRS

Note Presently there are eight acute compounds (@kle toelow) which have RELs averaged over

4, 6, or 7 hours. For these compounds the acurarthindices are estimated using the adjustment
factors that are developed for these averaginggimehe acute hazard indices for these compounds
are estimated using the equation listed below:

HIA=[(Qnr X (X/IQ)nr)/REL] x AF

Where,

AF is the adjustment factor developed for compouwitls RELs averaged over 4, 6,
or 7 hours and listed below based on the sour@stggoint or volume) and locations.

Compoundswith Acute RELs Averaged Over 4, 6, or 7 Hours

Acute |Avg. Time
Chemical Name CAS# REL (hours)

Arsenic 7440-38-2| 1.90E-01 4
and arsenic compounds, inorganic

Benzene (including benzene from gasoline) 71-43-2.308+03 6
Carbon disulfide 75-15-0 | 6.20E+03 6
Carbon tetrachloride 56-23-4 1.90E+P3 7
Chloroform 67-66-3 | 1.50E+03 7
Ethylene glycol ethyl ether (EGEE) 110-80{5 3.70E40 6
Ethylene glycol monoethyl ether acetate 111-1%-9408+02 6
Ethylene glycol monomethyl ether 109-8644 9.30E101 6

Ethylene glycol ethyl ether (EGEE) with its REL raged over 6 hours is used in the following
example.

The equipment is a spray booth, operating 8 hr/ttmated in an industrial and residential area.
There are multiple TACs emitted from this boothheTTACs have carcinogenic and acute non-
cancer risks.

Assumptions:
The application was deemed complete on July 305 200
The nearest receptor distances are:
Worker (Industrial) = 500 meters
Residential = 1000 meters
Operating Schedule: 8 hr /day, 1 day/wk
Stack height = 28 ft
Plant location: West Los Angeles, CA
The coating material contains lead chromate andEEGE
The transfer efficiency is 65%.
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Maximum annual coating sprayed:

Maximum hourly coating sprayed:

From MSDS sheets:
Lead chromate:
EGEE:

Coating density:

Percent by weight of lead and hexavalent chromiufead chromate are estimated as follows:

25.0 gallyr

0.5 gal/hr

5 wt%
6 wt%
10 Ib/gal

Lead = (MW of Pb / MW of PbCrO4) x wt% of lead chrate in paint
= (207 b Pb/323 Ib PbCrO4) x 0.05 = 0.032.2wt%

Hexavalent chromium = (MW of &/ MW of PbCrO4) x wt% of lead chromate in paint
= (52 Ib Ct%323 Ib of PbCrO4) x 0.05 = 0.008 = 0.8 wt%

The maximum yearly and hourly emissions are eséthas follows:

Lead:

Qyr (Ib/yr) = 25 gallyr x 10 Ib/gal x 0.032 x (D:65) = 2.8
Qhr (Ib/hr) = 0.5 gal/hr x 10 Ib/gal x 0.032 x (0.65) = 0.056

Hexavalent Chromium:

Qyr (Ib/yr) = 25 gal/yr x 10 Ib/gal x 0.008 x (D:65) = 0.7
Qhr (Ib/hr) = 0.5 gal/hr x 10 Ib/gal x 0.008 x (0.65) = 0.014

EGEE:

Qyr (Ib/yr) = 25 gal/yr x 10 Ib/gal x 0.06 = 15
Qhr (Ib/hr) = 0.5 gal/hr x 10 Ib/gal x 0.06 = 0.3

Emission rates for the TACs are listed in Tableetoly.

Table A
Emission Rate
. . hr(Max.) Qyr
Toxic Air Cont t|Q
oxic AT Lontaminant 1= hehr) (Ibsiyr) QYR (tons/yr)
Lead 0.056 2.8 0.0014
Hexavalent chromium 0.014 0.7 0.00035
EGEE 0.3 15 0.0075

(Thelist of TACsand their corresponding emission ratesarefor illustration purposesonly.

They may not reflect actual conditions.)
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Calculate the MICR and Cancer Burden using the sasthod as in the previous example. The
results of the calculations are:

MICR:
Worker:
TAC MICR
Lead 7.40 x 18
Hexavalent Chromium 7.64 x f0
Total 7.65x 10°®
Resident:
TAC MICR
Lead 3.57x 18
Hexavalent Chromium 2.59 x fo
Total 259 x 10°®

Cancer Burden:

CB=0.20

Hazard Index Calculations
Acute and Chronic Hazard Indices should be caledl&tr each target organ. The calculation of the

acute hazard index for compounds with RELs develdpgsed on 4, 6, or 7 averaging hours is
slightly different than the calculation for compalsnwith RELs developed based on 1 hour average.

AcuteHazard Index:

For all acute compounds with RELs developed based & hour average, the acute hazard
indices are estimated using the equation below:

HIA= [Qnr X (X/Q)n] / REL

For acute compounds with RELs developed based d) dr 7 hours average, the acute
hazard indices are estimated as follows:
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HIA=[(Qnr X (X/IQ)nr) / REL] X AF

Where,

AF is REL adjustment factor developed for compouwnih REL averaged over 4, 6,
or 7 hours and listed in Table 8B or 3sed on the source types (point or volume)
and location of the source.

Based on Table 1QBhe target organs for the TACs have been listed.

EGEE:

Affects Developmental and Reproductive Systems.

The REL for EGEE is averaged over 6 hours. Fromd& 8B the AF for EGEE is 0.83 since
it is a point source in West Los Angeles.

Note: The X/Q values in Tableae based on the maximum hourly emission rates.
Resident X/Q (1000 m) = 8(8g/nt)/(Ibs/hr)
Worker X/Q (500 m) = 24.@ig/m)/(Ibs/hr)

Note: The acute REL is taken from Table 8A
Acute REL = 37Qig/n?

The Acute Hazard Index for EGEE is calculated devis:

Worker: HIA =[(0.3 x 24.8) / 370] x 0.830.017
Developmental and reproductive systems: 0.017

Resident: HIA =[(0.3 x 8.3) / 370] x 0.83 0.006
Developmental and reproductive systems:  0&.0

Chronic Hazard I ndex:
HIC = Z [(QYR) x (X/Q)chronicx MET x MP]/ (Chronic REL)]

Based on Table 10Athe target organs for the TACs for chronic haeerblisted. The Chronic
Hazard Indices for the TACs in this example areuated as follows:

Note: The X/Q values are taken from Table 2A
Resident X/Q (1000 m) = 0.Q&g/n7)/(Ibs/hr)
Worker X/Q (500 m) = 0.1@ig/n7)/(Ibs/hr)

Note: The MET is taken from Table.2B
MET = 1.00

Hexavalent Chromium

Affects respiratory organs.
SCAQMD 49 Version 7.0



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

Note: The MPs and chronic RELs are taken from & &8l
MPr = 1.00; MPw = 1.00
Chronic REL = 2.00 x Ibug/n?

The chronic hazard index for hexavalent chromium is

Resident: HIC = [0.00035 x 0.05 x 1.00 x 1.00].0@x 10'] =8.75x 10
Respiratory system: 8.75 x10

Worker: HIC = [0.00035 x 0.18 x 1.00 x 1.00] / [2.8 10"] = 3.15x 10*
Respiratory system: 3.15 x40

Ethylene Glycol Ethyl Ether (EGEE)
Affects hematologic systems and reproductive organs

Note: The MPs and chronic RELs are taken from & 88\
MPr =1.00; MPw = 1.00
Chronic REL = 7.00 x T0ug/n?

The chronic hazard index for EGEE is:

Resident: HIC = [0.0075 x 0.05 x 1.00 x 1.00] O x 10] = 5.36 x 10°®

Hematologic and reproductive systems: 5.36% 10
Worker: HIC = [0.0075 x 0.18 x 1.00 x 1.00] / [7.0A0'] = 1.93x 10°
Hematologic and reproductive systems: 1.93% 10

In summary:
AcuteHazard Index (HIA) and Chronic Hazard Index (HIC):

By Target Organsfor Acute:

(1) Worker:
TAC HIA
REPR DEV
EGEE 0.017 0.017
Total 0.017 0.017
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(2) Resident:

TAC HIA
REPR DEV
EGEE 0.006 0.006
Total 0.006 0.006
By Target Organsfor Chronic:
(1) Worker:
TAC HIC
RESP HEM REPR
Hexavalent Chromium 3.15 x fo
EGEE 1.93 x 10 1.93x 10
Total 3.15x 10 1.93x10° 1.93x10°
(2) Resident:
TAC HIC
RESP HEM REPR
Hexavalent Chromium 8.75 x t0
EGEE 5.36 x 18 5.36 x 10°
Total 8.75x 10° 5.36 x 10° 5.36 x 10°

RESULT:

The spray booth in this example does not contaiBACT, fails the Rule 1401 MICR limit, and
would not be granted a permit. However, if the aprbooth was equipped with T-BACT, it would
pass the Rule 1401 MICR limit and be granted a pérm

« MICRs for residential and commercial receptors excel x 10 (one in one million) but are

below 10 x 18 (ten in one million).

» Cancer burden is less than 0.5.
» HIAs for residential and commercial receptors do tnexceed 1.0 for each target organ.
» HICs for residential and commercial receptors dotrexceed 1.0 for each target organ.
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EXAMPLE 4: CONTEMPORANEOUSRISK REDUCTION

Rule 1401(g)(2)(A): The requirements of paragrég}fl) and (d)(4) shall not apply if the applicadgmonstrates that

a contemporaneous risk reduction resulting in ardase in emissions will occur such that both of thkéowing

conditions are met:

(i) no receptor location will experience a total inceeain MICR of greater than one in one million dwethe
cumulative impact of both the permit unit and tbatemporaneous risk reduction, and

(i) the contemporaneous risk reduction occurs withi@ d@ters of the permit unit.

T-BACT shall be used on permit units exempted uthieisubparagraph if the MICR from the permit usiteeds one

in one million (1 x 16).

Note: All permit applications associated with thecreases and decreases in risk for
contemporaneous risk reduction must be submittgdtb@r and the reduction in risk must occur
before the start of operation of the equipment thi#lthave an increase in risk.

<100 m

A c'/
+6.0 in one million

Assumptions:

Units A and B: Only have cancer impacts.

Unit A: New equipment, installed with T-BACT, MICR6.0 in one million

Unit B: Existing equipment with decreased MICR dd $h one million due to change in operating
conditions or process. Unit B emissions, priomtodification, resulted in an 8 in a million riskrfo

the nearest receptor. After modification, Unitigkris 2.5 in a million which is a decrease of m5
a million.
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Receptor R1: The increased risk for Receptor RiasMICR for Unit A less the decrease in risk for
Unit B.
6.0 — 5.5 =0.5in onemillion.

Note: This demonstaration is best achieved willlea 4 analysis (detailed air dispersion modeling)
and must be performed for all possible receptors.

RESULT:

* Equipment was installed using T-BACT.

* No receptor experiences an increase in risk greatgin one inonemillion.

* The contemporaneous risk reduction occurs withinQL.theters of the new equipment.
» If all other rule requirements are met, a permit wial be issued.

SCAQMD 53 Version 7.0



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

EXAMPLE 5: FUNCTIONALLY IDENTICAL EQUIPMENT REPLACEMENT

A dry cleaner operates ontye 55 Ib
capacity dry-to-dry non-vented machine
with primary and secondary controls.

\ 4 A 4

The owner of the facility wishes t@place The owner of the facility wishes to
this machinavith one 35 Ib capacity dry- replace this machinevith awet

to-dry non-vented machine with primary cleaning machine or other technology
and secondary controls. with no VOC or toxic emissions.

L e

Equipment exempt from:
|« Permit requirements, and !
i« Rule 1401 i

_________________________________

Are the emissions
from the 35 1b
machine less than or
equal to those from
the 55 Ib machine?

A 4 A 4

Replacement considered Replacememnot
functionally identical considered functionally
replacemer identical replaceme

e mmmmem e é _________ . v
i Exempt from Rule 1401 Applicability
| Rule 1401 | o Tierl
| requirements ! e Tier 2
____________________ » Tier3

» Tier4
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* Rule 1421(d)(1)(F) allows for the functionallyantical equipment replacementanily one
machine. Please note that all perchloroethylenshmas must comply with Rule 1402 as well.
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BEST AVAILABLE CONTROL TECHNOLOGY FORTOXICS

Best Available Control Technology for Toxics (T-BATis not required if the MICR is less than or
equal to one in one million. If cancer risk is@per than one in one million, T-BACT is requiredian
must reduce risk to less than or equal to 10 inllsom

SIC Codes, which describe industry types or clasdibns, or SCC Codes, which describe emitting
processes or equipment, can be used to help idaRBfACT. If no standard is available, AQMD
staff works with the applicant to identify T-BACThen required.

AQMD staff is continually examining and updatingntml| technologies that comply with the
definition presented in Rule 1401(c)(2). Howewver,many situations T-BACT is equivalent to
BACT. The applicant is encouraged to contact tREVID permit processing division for current T-
BACT information.

T-BACT EXAMPLES

Type of Industry: Petroleum

Type of Emitting Process: Sulfur Recovery Unit
Specific TAC Emissions: Benzene, Formaldehyde
Applicable BACT: Thermal Oxidizer
T-BACT: Thermal Oxidizer

BACT = T-BACT
With T-BACT, risk is 10 in one million or less
T-BACT is acceptable

Type of Industry: Metal Plating

Type of Emitting Process: Nickel Plating, ChromiuRlating
Specific TAC Emissions: Nickel, Hexavalent Chromium
Applicable BACT: Wet Scrubber

T-BACT: HEPA

With T-BACT, risk is 10 in one million or less
T-BACT is acceptable
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Facility Name:

Facility Address:
Description of Equipment:

Maximum Individual Cancer Risk (MICR) CALCULATION WRKSHEET

Equipment is (circle one)Point Source or Volume Source

Toxic Air Maximum Maximum CP (Table 8A) MP MICR
Contaminants Annual Annual (Table 8A)
Emitted by Emissions in Emissions in
Equipment Ib/yr tons/yr(Qtons) Resident| Worker
1.
2.
3.
Equipment operates (circle one) <12 hr/day or >12 hr/day
If equipment is goint source, enterStack Height: ft
If equipment is aolume sour ce, enterBuilding Height: ft & Floor Area: ft?
Distanceto nearest residential or sensitive receptor: m & off-siteworker receptor: m
NearestAQM D meteorological station: (Table 11 & Fig 1)
SelectX/Q, MET, and AFgnn Tables as follows (circle tables selected)
Point Source Volume Source
< 12 hr/day Tables 2A, 2B, 2C Tables 4A, 4B, 2C
> 12 hr/day Tables 3A, 3B, 3C Tables 5A, 5B, 3C
X/Q value for nearest residential/sensitive receptor: for nearest off-site worker receptor:
AFann value for nearest residential/sensitive receptor: _ 1.(0for nearest off-site worker receptor:
MET value
DBR value for nearest residential/sensitive receptor: 302 (Table 9A)
DBR value for nearest off-site worker receptor: 149 (Table 9A)
EVF value for nearest residential/sensitive receptor: 0.96 (Table 9B)
EVF value for nearest off-site worker receptor: 0.38 (Table 9B)
MICR CALCULATION
TACs CP Qons XIQ AFann MET DBR EVF 16 MP MICR
1. X X X X X X x| 10° | x =
2. X X X X X X x| 10° | x =
3. X X X X X X x| 10° | x =
4 X X X X X X x| 10° | x =
MICR =
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Acute Hazard Index (HIA) CALCULATION WORKSHEET
Target Organ:

Facility Name:
Facility Address:
Description of Equipment:
Equipment is (circle one): Point Source or Volume Source
If equipment is gooint source, enter:

Stack Height: ft
If equipment is aolume sour ce, enter

Building Height: ft & Floor Area: ft?
Distanceto nearest residential or sensitive receptor: meters
Distance tanearest off-site worker receptor: meters
NearestAQM D meteorological station:
SelectX/Qy:
SelectAF for compounds with 4, 6, or 7 hour averaging times
SelectX/Qn from Table 6 if Point Source or from Table 7 if Yole Source
SelectAcute REL from Table 8A
SelectAF from Table 8B if Point Source or from Table 8¢&/dlume Source

Toxic Air Maximum Peak Hourly | Acute Referencg  Adjustment
Contaminants Hourly Dispersion Exposure Level Factor
Emitted by Emissions in Factor (REL) (AF)

Equipment Ib/hr X/Q-hr
1.
2.
3.

ACUTE HAZARD INDEX (HIA) CALCULATION:
[Qhr x (X/Q)nr] / (Acute REL) x AF

Contaminants R X/Q-hr REL AF HIA
1. X / X =
2. X X —
3. X / X =
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Chronic Hazard Index (HIC) CALCULATION WORKSHEET

Target Organ:

Facility Name:
Facility Address:
Description of Equipment:

>12 hr/day
Volume Sour ce

Equipment operates (circle one)
Equipment is (circle one):
If equipment is gooint source, enter:

<12 hr/day or
Point Source or

Stack Height: ft
If equipment is aolume sour ce, enter

Building Height: ft & Floor Area:
Distanceto nearest residential or sensitive receptor: meters
Distance tanearest off-site worker receptor: meters

NearestAQM D meteorological station:
SelectX/Qyr and MET Tables as follows (circle tables selected)

ﬂz

Point Source

Volume Source

<12 hr/day Tables 2A and 2B

Tables 4A and 4B

> 12 hr/day Tables 3A and 3B

Tables 5A and 5B

SelectChronic REL andMP Chronic from Table 8A

Toxic Air Maximum | Maximum | Dispersion Chronic Meteorological|  Multi-
Contaminants| Annual Annual Factor Reference Correction pathway
Emitted by | Emissions| Emissions| (X/Q) Exposure Factor (MET) Factor

Equipment in Ib/yr in tons/yr Level (REL) Chronic
(Qyn) (MP Chr)
1.
2.
3.
CHRONIC HAZARD INDEX (HIC) CALCULATION:
= [(Qyr) x (X/Q) x MET x MP] / (Chronic REL) for each TAC
Contaminants Qyr X/Q MET] MP REL TAC
1. X X X / =
2. X X X / =
3. X X X / =
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Derivation of Tier 2 Multi-pathway Adjustment Factors (MP)
and M eteor ological Correction Factors (MET)
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DERIVATION OF TIER 2 MULTI-PATHWAY ADJUSTMENT FACT@RS (MP)
AND METEOROLOGICAL CORRECTION FACTORS (MET)

MULTI-PATHWAY FACTORS (MP)

Toxic air contaminants enter the body through a lmemof routes: inhalation; absorption
through the skin; and ingestion from contaminateadf water, milk and soil. To account for
uptake of toxics through routes of exposure othantinhalation, risk assessments often include
a “multi-pathway” exposure analysis.

To simplify the screening risk assessment, multihway adjustment (MP) factors were
developed. The inhalation risk is multiplied by tMP factors to account for the additional
health risk due to other pathways of exposure.

AQMD staff has previously developed multi-pathwagtbrs in its risk assessment and screening
procedures. For this update of the risk assessipetedures, the methodology has been
updated and multi-pathway factors have been deedléqr additional compounds.

The MP factors were developed using the Hotspotalysis and Reporting Program (HARP),
version 1.0 (build 21.09.03), a computer softwaaekage combining the tools of emission
inventory database, facility prioritization, airsgersion modeling, and risk assessment anglysis.
Assumptions and parameters used to develop theabtBr§ are listed below:

Dispersion model options:
* Use Regulatory Default — No
* Rural or Urban — Urban
* Gradual Plume Rise — Yes
» Stack Top Downwash — Yes
» Buoyancy Induced Dispersion — Yes
» Calms Processing — No
* Emission rate = 1 pound per year

Risk assessment options:
» Deposition velocity — 0.02 m/sec
» Fraction of homegrown fruits and vegetables conslim®.2%

* For noncancer chronic risk estimates, the “Derif@&EHHA)” risk analysis method is
used. In this approach, the two dominant (driviegposure pathways use the high-end
point-estimates of exposure, while the remainingosxre pathways use average point
estimates.

» For cancer risk estimates, the “Derived (Adjustedgk analysis method is used. This
method is identical to the “Derived (OEHHA)” methatiscussed above with one
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exception. The “Derived (Adjusted)” method uses lbneathing rate at the%@ercentile
of exposure rather than the high-end point-estimdien the inhalation pathway is one of
the dominant exposure pathways.

» The cancer risk estimates, including the Derivediaigns (both OEHHA and
Adjustsed), are based on 70-year exposures.

» Pathways considered for residential exposure imclintialation, soil ingestion, dermal
absorption, homegrown produce, and mother’s milk.

» Pathways considered for worker exposure includalation, soil ingestion, and dermal
absorption.

 The chronic multipathway factors (resident and woykfor the group listing of
polychlorinated biphenyls (CAS number 1336-36-3f Hmeen assigned those of its
individual subspecies (18.08 and 10.27, respe®live{The group listing of PCBs does
not include the Toxicity Equivalency Factors as aleped by the World Health
Organization 1997 and as adopted by the Office wfilBnmental Health Hazards
Assessment in 2003.)

METEOROLOGICAL CORRECTION FACTORS (MET)

In order to derive the meteorological correction(M factors, detailed air dispersion modeling
was performed for all 35 AQMD meteorological stago It was noted that West Los Angeles
(Figure 1) generally yielded the highest concerungt at every downwind distance. MET

correction factors were developed for the othern®gteorological stations by dividing their

predicted concentrations by those for West Los Aggjewith the highest factor chosen among
the receptors at 50, 75, and 100 meters for eatiorst
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APPENDI X I11

PROCEDURES FOR ADDRESSING NON-DETECTED COMPOUNDS
AND BLANKSIN RISK ASSESSMENT
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Proceduresfor Addressing Non-detected Toxic Air Contaminants
and Blanksin Risk Assessment

INTRODUCTION

This appendix describes guidelines for estimatingissions of non-detected toxic air
contaminants (TACs) and using blanks in emissiatisnations for purposes of preparing health
risk assessments for Rules 1401, 1402 and the #ic$ “Hot Spots” program (AB 2588).
Procedures are the same for preparing risk assatssrfe Rules 1401, 1402 and AB2588,
however the lists of compounds are different. Ru81 uses only cancer potency factors (CPc)
and reference exposure levels (RELs) approved éysthentific Review Panel and prepared by
the state Office of Environmental Health Hazardesssnent (OEHHA), whereas Rule 1402 and
AB2588 use different sources for CPs and RELsugtiolg draft numbers.

Under previous policy, the AQMD required that iTAC could be present in emissions from a

source but not detected during air testing, it nhestassumed to be present below the limit of
detection (LOD). This approach has been appliedtaok testing, to measurements such as
laboratory analysis of materials, and other momprand measurement methods. The

concentration of non-detected TACs were to be tegaxs one-half (1/2) of the LOD.

Concerns were raised that this policy of carryingdetected TACs through a health risk
assessment at half of the LOD could inflate ristinestes and might require facilities to install
control equipment for emissions that may not bsgmé In addition, it would not be possible to
detect the TAC after its emissions had been cdatt@nd reduced.

Also, in the past, the AQMD did not allow any adients in the measured values of samples
based on the results of reagent blanks. Concemre waised that in certain cases the
concentration of TACs measured in readdanks should be deducted from the actual measured
samples.

To address these concerns, AQMD staff worked ojos@h affected facilities such as publicly

owned treatment works (POTWSs) and others duringipus rulemaking efforts for Rules 1401
and 1402 to develop guidelines for addressing retaated TACs and blanks in risk assessment.

OVERVIEW

The new approach begins with an initial level aksting to determine whether or not a TAC is
likely to be present and therefore should be tested If the conditions in the screening
guidelines are met, no further testing or analysisequired. If a TAC does not pass the
screening guidelines, the facility must quantifydareport the emissions of the compound
through testing or other methods as approved by BQ4ff. The reported emission levels are
calculated based on the number of test runs oysemthat are below the LOD.
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SCREENING GUIDELINES

For a TAC to be excluded from testing or analysisl &dence quantification for health risk
assessment, it must meet either condition A, & dsted below.

Proof for exclusion of any TAC based on literatstadies on physical nature or chemistry of the
compounds to substantiate the findings, and angr mnalysis or testing shall be deemed
complete for AQMD approval. Any prior testing musave been conducted according to
AQMD’s approved test methods or other recognizadddrds, as approved by AQMD staff.

If a list of TACs to be tested for is agreed upan i3 subsequently discovered by the facility or
the AQMD that additional compounds may be pres&@MD staff may require that the facility
test for the presence of the additional TACs.

The screening criteria to be used for determinggpresence of TACs are the following.
Condition A: Nolikelihood of the presenceof aTAC

A facility may choose to demonstrate that theraadikelihood of a TAC being present in the
raw materials, process streams or materials int@diunto the equipment or process. The
methodology or documentation to show proof of tba-existence of the TAC must be deemed
complete with the source test protocol or test wetnalysis protocol for AQMD approval. If
the evidence to substantiate the absence of a FAGsufficient, or AQMD staff has reason to
believe that the TAC may be present, it must beetefor and quantified (see Cases 1, 2, and 3).

For example, a facility operator can demonstra¢eaiisence of cadmium in emissions from the
melting of lead ingots in a pot furnace by presenthe following documentation:

» Certified analysis of the lead ingots showing ttedmium is not a constituent of the ingot.

» Description of the process substantiating that th@romaterial is added to the furnace that
will contribute to cadmium emissions. The operatwst also provide analysis for the fuel
used in the process to demonstrate that it doesombain cadmium.

» Documentation substantiating that melting lead isgathout cadmium present in the ingot
in a pot furnace will not result in the emissioicadmium when the firebricks or pot liner
are heated during the melting operations.

In addition, the facility operator may submit tessults based on tests performed within the last
two years, or a longer period if the facility caantbnstrate that no significant changes have
occurred to the AQMD-approved test method, proagsipment or process materials, that
indicate cadmium was reported as below LOD.
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Condition B: Absenceof a TAC or itsprecursorsin the process

If there is any evidence that precursors, whicHatad to formation of a TAC during a process
or reaction, may be present, then a facility mayeh@ test for the TAC. To be excluded from
testing and quantification requirements, the facinust provide documentation to demonstrate,
based on test results, that none of the esseméalifsors are present in the material or process.
This is similar to the previous criteria and diffesnly in that precursor compounds that could
contribute to the formation of the subject TAC maisb be identified as not being present.

An example is emission of dioxins from a waste necator. In this case, test data may be
available to show that there are no dioxins presenthe waste stream being incinerated.
However, the presence of chlorine and hydrocarliriee combustion process could result in
the formation of products of incomplete combust{®iCs) such as dioxins or other toxic
compounds. Testing for these compounds would logiined unless the facility operator
demonstrates that none of the essential precuaserpresent in the waste stream or the process
itself.

Condition C: Special TAC list for POTWs

Unlike other industrial sources whose potentiald@ir emissions are relatively well defined and
which contain limited species, proving the abseotd@ACs from emissions from POTWSs is
more difficult. This is because the instantaneadlischarge of wastewater from various
residential, commercial and industrial system usendd potentially result in the presence of
different toxic contaminants in the influent sewagéherefore, it is recommended that a special
TAC list be developed for POTWs to select apprdpriBACs for testing and determination of
health risk associated with air emissions fromitiqpghase and sludge treatment processes.

The special TAC list for POTWs will be approved AQMD staff with consideration given to
information including but not limited to the follomg:

1. The Pooled Emission Estimating Program (PEEP) ifieditand selected compounds under
the AB 2588 emissions inventory program, as apmdmyeAQMD staff.

2. The Joint Emissions Inventory Program (JEIP) idemati and selected compounds under
AQMD Rule 1179 inventory requirements, as apprdanwedQMD staff.

3. TACs that have a reasonable likelihood of beingsg@né in the air emissions of POTWs,
based on other test results or information souaegpproved by AQMD staff.

Additionally, based on the specific sources of ggvéor certain POTWSs, specific TACs in

addition to the ones identified through the abdeps could be added or deleted from the list on
a case-by-case basis.
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Based on the special TAC list for POTWs as develdpam the above procedure and subject to
approval by AQMD staff, facilities will be required quantify the listed compounds through
testing or other methods approved by AQMD staffifaiusion in the health risk assessment.
The facility will not have to test for compoundst macluded in the special TAC list for POTWSs,
and the inclusion of non-listed TACs in the heal#tk assessment is not required. However, if
after the industry-specific list is developed amgpraved, the facility or the AQMD Ilater
discovers information that additional TACs may besent, AQMD staff may revise the
industry-specific list and may require the facility quantify emissions of such TACs that were
previously excluded from quantification.

QUANTIFICATION OF EMISSIONSBASED ON SOURCE TEST RESULTS

The cases listed below explain the process for tific@tion of emissions based on the source
test results.

Treatment of Test Runs Below LOD

If some test runs are below LOD, quantificationtitid TAC depends on the percent of the test
runs and analyses that are below LOD. Three plessdenarios are discussed below. In all of
these cases, all of the following three conditionsst be met:

1. All tests should be performed using AQMD-apprbvest methods, triplicate sample runs
and AQMD-approved detection limits. When non-detdcvalues are reported, the actual
analytical limit of detection for all runs and thember of sample runs shall be reported; and

2. The data from the analyses or tests were olatauit@in a period of two (2) years prior to the
time the data is to be used by AQMD staff, unléssfacility demonstrates to the AQMD’s
satisfaction that earlier test data remain vali@ do lack of significant changes in test
methods, process equipment or process materials; an

3. For cyclic operations or variations in feedstottle tests or analyses conducted should be
representative of the variations in loads, feedsrand seasons, if applicable. In such cases,
an adequate number of test runs should be condfastadl cyclic or seasonal operations.

Case#1: TAC isnot detected in any test runsor analyses

In situations in which all test runs and analysesststently indicate levels below the

LOD, the compound can be identified as “not det¥cémd its inclusion in the health risk
assessment will not be required, provided all tlo@@litions listed above are met.
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Case#2: TAC isdetected in lessthan 10% of thetest runsor analyses

In situations in which a compound has been deteatetithe percentage of samples in
which it is detected is less than ten percent, @odided that all three conditions listed
above are met, the following procedure shall be&l iseverage the results:

For those runs or analyses that were below LODg@agzero.

2. Average the measured values obtained for the tatswere above LOD with zero
values for the runs below LOD and report the fimatrage result for use in the risk
estimation.

Case#3: TAC isdetected in 10% or more of thetest runsor analyses

In cases in which ten or more percent of the t@s$ and analyses show measured values
of a TAC above the LOD, and provided that all thceadition listed above are met, the
following procedure shall be used to average thelts

1. For those runs or analysis that were below LODjgassne half (1/2) of the
corresponding LOD for each run.

2. Average the measured values obtained for the tgiswere above LOD with 1/2
LOD values for the runs below LOD and report theafiaverage result for use in the
risk estimation.

In cases in which there are fewer than ten sanffdegxample, two triplicate samples have been
taken) and a TAC has been detected in one or namnglss, the following procedures shall be
used.

» Ifthe TAC is detected in one sample, use Case #2.

» |Ifthe TAC is detected in two or more samples, Qase #3.

Use of Reagent Blanks

Reagent blank values may be subtracted from sangllees under the conditions specified
below. In order to use these procedures, it vélhbcessary to obtain from AQMD staff, prior to
the test or analyses, a determination as to themme allowable value for the blank.

If the level of the TAC in the reagent blank isddkan or equal to the maximum allowable

blank, the reagent blank may be subtracted. The whast be reported with and without the

correction. If the level of the TAC in the reagétdnk is greater than the maximum allowable

blank and the concentration of the sample is greléa 3 times the reagent blank value, then the
maximum allowable reagent blank value can be saletda The data must be reported with and
without correction.
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APPENDIX IV

FLOW CHARTSAND DIAGRAMS

Note: The reader needs to ascertain the date iriclilthe subject equipment's
permit application was deemed complete. This datesed to identify the
correct set of permitting tables (see Attachmeritspe used for permit

processing.
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Figurel
Preliminary Tasks

Yes

the sunset clauses

*
Risk Assessment

Analysis not require
A

Limited
Exemption

Go to R1401 Table 1

No

Estimate post-
control emissions

i

Goto
Figure 2

* Consult with AQMD staff for other TACs not listed Table 1, which potentially endanger
public health or may require a Rule 212 evaluation

SCAQMD IVv-1 Version 7.0



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

Figure?2

Tier 1- Screening Levels

Tier 1 involves comparing emissions or source $gaenits from a piece of equipment to
Screening Levels

* Single Emission Source
* Single TAC
« Emission Rate Constant

No Proceed to

SCAQMD

Yes

A 4

Determine Maximum
Annual or Hourly
Emissions of TACs

IV-2

Tier 2

A

J
L

Yes

Tier 1 Screening
TAC Emissionsor Source
Specific Units Exceed Tables
1A or 1B Screening Levels?

No

A 4

Permit Unit in Compliance
Public Notice Not Required
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Figure 3A
Tier 2- Screening Levels

Tier 2 is a screening risk assessment, which ireduymtocedures for determining level of risk
from MICR, Cancer Burden, and Acute & Chronic Hakzhrdices

Determine Screening risk

* Maximum Individual Cancer Risk
» Cancer Burden

* Acute Hazard Indices

* Chronic Hazard Indices

Screening
Risk Below
Rule 1401
Limits*

More Detailed
Evaluation Not
Necessary

* Level of Concern:

Screening
Risk Above
Rule 1401
Limits*

Further Detailed
Evaluation Using
Tier 3 or 4 Required

« MICR exceeds one in one million with no T-BACT
* MICR exceeds 10 in one million with T-BACT

e Cancer burden exceeds 0.5

* HIA or HIC exceeds 1 for any target organ system
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Figure 3B
Tier 2- Maximum Individual Cancer Risk (MICR) Calculation

Determine Release Height
Point Source: Height of stac
Volume Source: Height of
Building and Floor Area

Determine Release Typéd
Point Source?
Volume Source?

D

Estimate
Emission Rate

o)

A 4

\4

Identify Dispersion
Factor (X/Q)

Determine Operating Schedyle Identify Receptor &

<12 hours / day? -« Distance
From Tables 2A, 3A, 4 > 12 hours / day? + Residential
or 5A * Workel

Identify Meteorological
Correction Factor (MET)
From Tables 2B, 3B, 4B,
or 5B

Identify Cancer Potent
(CP)
From Table 8A

Identify Multipathwa
Factor (MPr/w)
From Table 8

Select Annual
Concentration Adjustme
Factor (AFann)
From Table 2C or 3C

Select Exposure
Value Factor (EVF)
From Table 9B

Select Daily Breathing
Rate (DBR)
From Table 9A

Calculate MICR (See Figure 3C)
MICR = CP x Qtons x X/Q x AFann x MET x DBR x EVIOXx MP

If MICR exceeds one in one million, cancer burdestialso be estimated.
(See Figure 4.)
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Figure3C
Tier 2- Maximum Individual Cancer Risk (MICR) Equation

MICR:CPthonSxX/QxAFananETxDBRxEVFx10'6xMP

CP = Cancer Potency [(mg/kg-da}))

Qtons= Maximum Emission Rate [tons/yr]

X/Q = Dispersion Factor [gg/m’) / (tons/yr)]

AF 5nn = Annual Concentration Adjustment Factor (unitleys
MET = Meteorological Correction Factor (unitless)

DBR = Daily Breathing Rate [liter/kg body weight-gth

EVF = Exposure Value Factor (unitless)

10° = Conversion Factor (Micrograms to Milligrams, Lérs to Cubic Meter
MP = Multipathway Factor

No additional
permit
requirements

MICR
No above 1 in
one million

MICR
above 10 in
one million

Y

...........

/ .

i Tier3or4: Calculate
\ more detailed 'L_________lf_'\f”_c_r‘: _________ cancer
X analysis X above 1 in one million burden

! |

\ 7’
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Figure 3D
Tier 2 - Dispersion Factor

Dispersion Factor (X/Q): Numerical estimates & #imount of decrease in concentrat
of a contaminant as it travels away from the sftestease.

Dispersion Factor (X/Q) dependson:

* Release Height
* Meteorological Conditions
* Receptor Distance

-

Height

Release Height

* Point Source: Stack

e VolumeSource: Bldg
Height & FloorAree

J

4 )

Meteorological Conditions

Because local meteorology
varies from location to
location, amount of
dispersion also varies with
location of source )

Stack Height:

Ground level
to top of stac

Bldg Height:

Ground level
to top of bldg

Acceptable Stack Height:

2.5 x height of equipment, o
building with equipmer

SCAQMD

IV-6

-

Receptor Distance

~

\_ J
4 I
Receptor

* Residential
« Worker
* Sensitive

N J
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Figure 3E
Tier 2 - Cancer Potency Factor

Cancer Potency Factor (CP)

Cancer Potency Factor
(CP)

* Measure of the cancer
potency of a carcinogen

« Estimated probability
that a person will contract
cancer due to inhalation
of 1 milligram per
kilogram of body weight
of TAC continuously over
period of 70 years
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Figure 3F
Tier 2 - Multi-pathway Adjustment Factor

Multi-pathway Adjustment Factor (MP)

M ulti-pathway Adjustment

Factor
TACs enter body throug Estimates total risk . .
inhalation, absorption, associated with a Rgtlo of tptal rlsk to
ingestion, et given inhalation risk inhalation risk
MP factors used for Allows sources which emit ¢ b
substances which may multi-pathway pollutants to MP 3cto|rs are t[()) e
contribute to risk from use risk screening instead usg on ?’ in ur kan
exposure pathways othdr of directly preparing a residentialor worker
than inhalation detailed risk assessment exposure situations

Assumptions and Parameter

* Emission rate = 1 Ib/yr

* Deposition velocity = 0.02 m/sec

e 70-year exposure

« fraction of homegrown fruits and vegetables consumb.2%

» Pathways/sources: inhalation, ingestion of sailifegrown
vegetables, mother’s milk for one year, skin cantac
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Figure 3G
Tier 2 - Exposure Value Factor

Exposure Value Factor (EVF)

Yes ! No
Off-site worker receptor?

resident or sensitive

off-site site worke receptor
y v
Adjustment used to account Adjustment used to account
for working lifetime of 245 for lifetime exposure of
days per year for 40 years 350 days per year for 70
years
SCAQMD IV-9
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Figure 3H
Tier 2 - Daily Breathing Rate

Daily Breathing Rate (DBR)

Daily Breathing Rate (DBR)

«  Amount of air inhaled
* Used to determine the dose
of a substance inhaled
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SCAQMD

Figure 3l

Tier 2- Annual Concentration Adjustment Factor

Annual Concentration Adjustment Factor ()

Determine actual number
of hours of exposure per
day

y

Determine actual number
of days of operation per
week

Identify Annual

Concentration Adjustmen
Factor (AR

From Tables 2C or 3C

IVv-11
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Figure4
Cancer Burden

Cancer Burden:

- Estimated increase in the occurrence of
cancer cases in a populatiaiae to exposure
to TAC emissions from equipment

* Product of number of persons in population and Procedure to calculate Cancer
estimated individual risk from TACs

[ Calculate MICR ]
A
Define zone of impact in shape of cirgle Estimate distance at which MICR falls
_ _ . below one in one million
[Radius (r) of circle is distance betwe¢n

source and point at which risk falls
below one in one million]

A 4
[ Estimate residential and worker J

population within zone of impact

A 4

[Cancer Burden = Total population in zonex MICR ]
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Figure5
Chronic and AcuteHazard Index (HIC and HIA)

Chronic Hazard Index

Determine @
(Annual TAC emissions in poun

Acute Hazard Index

A 4

Determine @/2000
(Annual TAC emissions in tons;

Determine @
(Maximum hourly emissions in lbs/i

l

A 4

Select X/Q
(Dispersion factor)
Using Tables 2A, 3A, 4A, or 5A

Select X/Qhax
(Peak hourly dispersion factor)
Using Tables 6 or 7

A 4

A 4
Identify MET
(Meteorological correction factor)
Using Tables 2B, 3B, 4B, or

A 4

Determine MP
(Multi-pathway adjustment factor)

Determine Acute REL
Using Table 8A

Reference Exposure Level (REL)
is a concentration level
(ug/n?) or dose (mg/kg-day)
at which no adverse health
effects are anticipate

Using Table 8A

A 4

Determine Chronic REL
Using Table 8A

A 4

A 4

Determine Adjustment Factor (AF)

for compounds with REL averaged over
4, 6, or 7 hours

Using Tables 8B or 8C

A 4

Total Chronic Hazard Index (HIC)
for each target organ =

2 [(Qy/2000) x (X/Q) x MET x MP]/(Chronic REL)
for each TAC

Total Acute Hazard Index (HIA)
for each target organ =
2 [Qnr X (X/Q)may / (Acute REL) x AF
for each TAC
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Exemption Provisions
Rule 1401 (g)(1)(A): Permit Renewal or Change ofr@wghip

Any equipment which is in continuous operationh@ut modification or
change in operating conditions, for which a newnpieto operate is
required solely because of permit renewal or chaoigewnership.

Rule 1401 (g)(1)(B): Modification with No IncreaseRisk

A modification of a permit unit that causes a re@ucor no increase in
the cancer burden, MICR or acute or chronic HI ayaeceptor location.

Rule 1401 (g)(1)(C): Functionally Identical Replamnt

A permit unit replacing a functionally identicalnpat unit, provided there
IS No increase in maximum rating or increase ins=ioNs of any toxic air
contaminants. For replacement of dry cleaning peumits only,
provided there is no increase in any toxic air @ninants.

Rule 1401 (g)(1)(D): Equipment Previously ExemptenRule 219

Equipment which previously did not require a wntf@rmit pursuant to
Rule 219 that is no longer exempt, provided thatgguipment was
installed prior to the Rule 219 amendment elimimgtihe exemption and
a complete application for the permit is receivathim one (1) year after
the Rule 219 amendment removing the exemption.

Rule 1401 (g)(1)(E): Modifications to Terminate Bach Projects

Modifications restoring the previous permit conalits of a permit unit,
provided that: the applicant demonstrates thatghevious permit
conditions were modified solely for the purpos@sfalling innovative
control equipment as part of a demonstration oestigation designed to
advance the state of the art with regard to comitiglemissions of toxic
air contaminants; the emission reductions achidwethe demonstration
project are not used for permitting any equipmeitih \@mission increases
under the contemporaneous emission reduction examgs specified in
paragraph (g)(2); the demonstration project is cdatgd within two (2)
years; and a complete application is submittedaterlthan two (2) years
after the date of issuance of the permit which fredithe conditions of
the previous permit for the purpose of the dematisin or investigation.
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Rule 1401 (g)(2)(F):

Emergency Internal Combusimgines

Emergency internal combustion engines that are piirunder Rule
1304.

Rule 1401 (g)(1)(G): Wood Product Stripping

Wood product stripping permit units, provided ttis risk increases due
to emissions from the permit unit owned or operdtgthe applicant for
which complete applications were submitted on terafuly 10, 1998 will
not exceed a MICR of 100 in one million (1.0 x)16r a total acute or
chronic hazard index of five (5) at any receptardtbon. This exemption
shall not apply to permit applications receiveceaflanuary 10, 2000, or
sooner if the Executive Officer makes a determomattnat T-BACT is
available to enable compliance with the requirerseagitparagraphs

(d)(1), (d)(2) and (d)(3).

Rule 1401 (g)(1)(H): Gasoline Transfer and Dispeg$tacilities (Expired)

Rule 1401 (g)(2):

SCAQMD

For gasoline transfer and dispensing facilities,defined in Rule 461 —
Gasoline Transfer and Dispensing, the Executive@fthall not, for the
purposes of paragraphs (d)(1) through (d)(5), cdesithe risk
contribution of methyl tert-butyl ether for any gase transfer and
dispensing permit applications deemed completer doefore December
31, 2003. If the state of California extends thage-out requirement for
methyl tert-butyl ether as an oxygenate in gasoline limited time
exemption shall be extended to that expiration dateecember 31, 2004,
whichever is sooner.

Contemporaneous Risk Reduction

Simultaneous risk reduction such that an increasdliCR or HI from a
equipment will be mitigated by a risk reductionnfranother equipment
within 100 meters and the net impact on any regepiib be less than or
equal to an increased MICR of 1 in 1 million ortdhof 1, provided that
both applications for the increase and decreasedm@emed complete
together, the risk reduction occurs first, and thduction is enforceable.
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ATTACHMENTS

PERMIT APPLICATION PACKAGES
INCLUDING TABLES

(Note: Attachment L,
EFFECTIVE FOR APPLICATIONSDEEMED COMPLETE
ON OR AFTER July 1, 2005)



