
Senate Bill (SB) 1731 
Risk Reduction Audits and Plans

General Guidance for Preparing
Risk Reduction Plans 

Stationary Source Division
Emissions Assessment Branch

November 1997



ii

Acknowledgments

In appreciation for their participation in developing this guidance, the Air Resources
Board staff extends their thanks to the following members of the General Workgroup:

Valerie Nera California Chamber of Commerce
Fred Simonelli California Cast Metals Association
Roger Isom California Cotton Ginners Association
Clay Freeberg Chevron State Regulatory Group
Craig Anderson Industrial Environmental Association / Solar Turbines
Dave Arrieta DNA Associates
Jeff Sickenger Western States Petroleum Association
Walt Murray Manufacturers Council of the Central Valley
Millie Yamada Northrop Corp
Ted Holcombe PG&E Environmental Services Department
Jerome Cole /  Rosalynd Volpe International Lead-Zinc Research Organization
Samuel R. Smith Van Den Bergh Foods Co.
Sandy Tuttle / Maureen Healey Society of the Plastics Industry
Bill Quan Formerly of the City and County of San Francisco
Richard Sykes East Bay Municipal Utility District
Bruce Fallkenhagen Independent
David Craft Monterey Bay Unified APCD
Leland Villalvazo San Joaquin Valley Unified APCD
Mike Donnelley El Dorado County APCD
Dave Mehl El Dorado County APCD
Rich Stedman Santa Barbara County APCD
Scott Lutz Bay Area AQMD
Mohan Balagopalan South Coast AQMD
Tom Weeks San Diego County APCD
Lew Schalit Western Fire Chiefs Association
Benjamin Fries Department of Toxic Substances Control
Gary Nolan Santa Clara County Pollution Prevention Program
Mary Serra Formerly of the Department of Toxic Substances Control

Guidance Document Prepared By:

Carol McLaughlin

Reviewed and Approved By:

Robert D. Fletcher, Chief, Emissions Assessment Branch
Cliff Popejoy, Manager, Process Evaluation Section



iii

GENERAL GUIDANCE FOR PREPARING RISK REDUCTION PLANS

TABLE OF CONTENTS

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Section I - Identifying What Causes the Risk . . . . . . . . . . . . . . . . . . . . . . . 4
A. Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
B. Dispersion of the Pollutants in the Atmosphere . . . . . . . . . . . . . . . 5
C. Health Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
D. Relating the Risk to the Process or Emission Point . . . . . . . . . . . 10

Section II - Identifying Ways to Reduce the Risk . . . . . . . . . . . . . . . . . . 12
A. Substitution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
B. Process Modifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
C. Collection and Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
D. Other Approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Section III - Determining Which Options Will Work . . . . . . . . . . . . . . . 15
A. How Much Will the Risk be Reduced? . . . . . . . . . . . . . . . . . . . . 15
B. Evaluating the Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
C. Evaluating Media Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Section IV - Writing and Filing the Risk Reduction Plan . . . . . . . . . . . 17

Appendix A - Risk Reduction Options
Appendix B - Directory of Resources
Appendix C - Order Forms and Access Instructions for Resources

Listed in Appendix B



  SB 1731 amended the “Air Toxics ‘Hot Spots’ Information and Assessment Act of1

1987,"  which was originally enacted by AB 2588, Chapter 1252, Statutes of 1987.
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GENERAL GUIDANCE FOR PREPARING RISK REDUCTION PLANS

Introduction

What is the purpose of this document?

This document has been prepared to provide assistance to business and industry in
complying with the requirements of Senate Bill (SB) 1731 (Chapter 1162, Statutes of 1992) that
are found in Sections 44390 through 44394 of the California Health and Safety Code.  This State
law requires operators of certain facilities to perform an audit to identify the source of air toxics
emissions and risk, and then develop and carry out a plan to reduce the emissions and risk.  The
facilities for which audits and plans are required are those that have air toxics emissions that are
associated with a significant risk of harm to public health, as judged by an air pollution control
district or air quality management district (district) through the Assembly Bill (AB) 2588 Air
Toxics “Hot Spots” Program (AB 2588 Hot Spots Program).   1

This document presents information that can be used to develop a risk reduction audit and
plan.  It provides more detailed information than does the “General Checklist for Completion of a
Risk Reduction Audit and Plan,” which is a separate, step-by-step checklist on how to do a risk
reduction audit and plan.  You can order a copy by filling out and returning the form in the back
of this document.  Even if it isn’t a requirement, you may want to consider doing an audit and
carrying out risk reduction measures.  Some risk reduction measures can actually reduce the cost
of operations (for instance, if solvent evaporation is reduced), or of waste disposal (if lower
toxicity materials are substituted in a process).

You are not required to use the checklist.  It is provided as assistance to you and to the
districts to make it easier to comply with the statute. 

What is the General Checklist?

The General Checklist is a suggested method to organize information about your facility’s
risk assessment, to identify risk reduction options, and to choose and evaluate risk reduction
measures.   It provides a format for reporting the results of the audit and the facility's risk
reduction plan to the district.  The General Checklist covers these steps:
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1. Identifying what causes the risk;
2. Identifying how you can reduce the risk;
3. Determining which of the options will work for you; and, 
4. Writing and filing the risk reduction plan.

This document provides general information about available risk reduction options and
more information on how to carry out each of these steps. 

Who is affected by SB 1731?

Facilities that have been designated as significant risk facilities by their district must
comply with SB 1731.  This designation will be based on the district-approved health risk
assessment done by the district or the facility under AB 2588.  The district is responsible for
notifying significant risk facilities that they must complete a Risk Reduction Audit and Plan. 
Facilities have six months after they’ve been notified to complete a risk reduction audit and file a
risk reduction plan with the district.  The risk reduction plan must specify how the facility will
reduce the risk to below the significance level.
    
How is the risk from a facility estimated?

Either the district will estimate your facility's risk based on an industrywide risk
assessment and notify you of the result, or the district will approve the risk assessment you
conducted for the AB 2588 Hot Spots Program.  If the district did an industrywide risk
assessment for your type of business, and you believe your facility's risk is different from the
typical facility used, you may do your own facility-specific emission inventory and risk
assessment.  If you choose to do this, you need to work with your district to make sure the work
is acceptable to them.

What will the district do with my risk reduction plan?

The district will review your plan to make sure it meets the requirements of  SB 1731.  If
it does not, the district will notify you and tell you what more needs to be done to make the plan
complete.  After your plan is approved, the district will track your progress in implementing the
plan.  This may include making the risk reduction measures in the plan conditions of your air
permit.   

When must the plan be implemented? 

The plan must be implemented within five years.  The district may require that the plan be
implemented sooner if it finds that it is technically feasible and economically practicable, or if it
finds that the emissions from the facility pose an unreasonable health risk.  Under certain
circumstances, the district has the option--but isn’t required--to allow up to five more years (on a
case-by-case basis) to implement the plan.  The district can allow this additional time only for
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specific reasons:  if it determines that allowing additional time will not result in an unreasonable
risk to the public; if it finds that there would be an unreasonable economic burden on the facility
operator to meet the five year schedule; or, if it determines that it is not technically feasible to
reduce the risk within five years.
 



  As required by SB 1731, the Office of Environmental Health Hazard Assessment2

(OEHHA) is currently preparing official Hot Spots Program risk assessment guidelines.  Contact
OEHHA at (916) 454-7572, (510) 540-3324, or http://www.calepa.cahwnet.gov/oehha/ for
information on the guidelines’ availability.    
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Section I:  Identifying What Causes the Risk

The goal of SB 1731 is to reduce the air toxics risk from specific facilities to acceptable
levels.  To do this, the first thing you need to know is what chemicals are causing the risk and
where they’re coming from.

The potential health risk from a facility is the result of one or more toxic air pollutants
being released to the air, dispersing through the air, and contaminating food and water, being
breathed in by someone, or being absorbed through the skin.  A risk assessment is a formal way to
estimate how much risk results from a facility's emissions.  Because a district-approved risk
assessment is the basis for the designation as a significant risk facility, facilities required to
implement risk reduction plans under SB 1731 will already have completed a risk assessment, or
have had one done for them by the district.  For details on how to do an AB 2588 risk assessment,
the reader may consult the CAPCOA Air Toxics “Hot Spots” Program Revised 1992  Risk
Assessment Guidelines or other guidelines that may supersede these.   To get a copy, you can2

write to the California Air Pollution Control Officer’s Association (CAPCOA) at            3232
Western Drive, Cameron Park, California 95682 or call (916) 676-4323.  The key parts of a risk
assessment are listed below:

• An estimate of the type and amount of pollutant emissions;
• An evaluation of the dispersion of the pollutants in the atmosphere; and,
• An evaluation of the potential of the pollutant to cause adverse health effects.

Each of these areas is briefly discussed below, followed by a discussion of how to relate
the risk to the process or emission point.

A.  Emissions

There are two ways to determine the amount of pollutants being released from a facility:  a
test conducted at the facility, or calculated estimates based on either tests of similar facilities or
processes, or other calculations.  Direct measurement is the most accurate method of estimating
emissions.  This approach is typically based on a source test.  The pollutants emitted from a stack,
vent, or other emission point are measured and related to the process rate or another parameter to
calculate a site-specific emission rate.  An example of this for a foundry operation is “pounds of
arsenic emitted per ton of metal melted.”  Although it gives the most accurate information, stack
testing is relatively expensive and is not feasible in every case.  There are alternatives.

The most common alternative to facility-specific emissions data from a source test is an
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emission factor developed for a similar source.  Many general emission factors have been
calculated and published by the United States Environmental Protection Agency (U.S. EPA) and
by the Air Resources Board (ARB).  Documents in which you might find applicable emission
factors are included in the directory of resources (Appendix B of this document).  In some cases,
a mass balance approach can be used to estimate emissions of a material that is used in the
process and becomes a pollutant when it gets into the air.  In a mass balance, the amount of the
pollutant that is consumed in the process or disposed of in the waste is subtracted from the
amount purchased to estimate the amount emitted to the air.  In any case, the district must
approve the approach used to estimate the amount of emissions.

In addition to pollutants that are emitted from stacks and vents, there are pollutants that
may get into the air from leaks in equipment, from storage piles (dust from solids) or containers
(vapors from liquids), from emission collection systems that don’t capture all of the emissions, or
from processes that are not served by emission collection systems.  These pollutants are called
fugitive emissions.  Because they aren’t collected into a stack or vent, fugitive emissions are
difficult to measure.  Consequently, alternative methods are usually used to develop emission
factors for fugitive emissions.  These alternative methods typically rely on emission factors or a
mass balance.

B.  Dispersion of the Pollutants in the Atmosphere

When the pollutants are released into the air, they will spread out, or disperse.  How a
pollutant disperses depends on how it’s released, the speed and direction of the wind, other
weather conditions, and the surrounding terrain.  The amount of the pollutant that reaches people
(the exposed population) depends on the dispersion and the distance to the exposed population
(also known as receptors).  Air quality dispersion models take these factors into account and
predict the amount of pollutant that will reach a given location.  There are some factors that
strongly influence dispersion that should be considered in preparing a risk reduction plan.

 The way a pollutant is released to the air strongly influences how it disperses.  There are 
three general ways in which pollutants are emitted; these are called emission source types.  An
individual facility may have more than one emission source type.  Point sources are discrete
locations where emissions are released, such as exhaust stacks or vents.  Emissions from point
sources are usually released higher than ground level and with some velocity.  Emissions from
point sources are often at higher than ambient temperatures.  Area sources are open areas where
pollutants get into the air from other than a vent or stack.  Examples include open solvent
containers, holding ponds, or piles of dry materials.  In general, a pound of pollutant that is
emitted from a point source will disperse better, and so result in lower concentrations and risks
than a pound of the same pollutant emitted from an area source.  This means that you’ll probably
get a bigger risk reduction from controlling a pound of emissions of a given pollutant from area
sources than from point sources; on the other hand, it’s usually easier to put pollution control
equipment on a point source (a stack or vent) than on an area source.  Volume sources are
sources where the pollutant is mixed into a quantity of air before it is released to the outside air. 
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An example is a building containing an emission source without an emission collection system; the
emissions are mixed into the building air and released through doors or windows.  Dispersion
from volume sources is greater than from area sources.   

There are instances where emissions from a point source can reach the ground before
dispersing to a normal extent.  Buildings or hills near the release point may cause the plume to be
pulled down to the ground before the pollutant has time to disperse.  This effect is called
downwash.  There are rules of thumb as to when downwash is a concern.  Downwash may occur
if there are any structures within a certain distance of the stack or vent.  This distance is five times
the larger of either the building height or the maximum projected width (the diagonal of a
rectangular building).  There are circumstances where it’s considered unlikely that downwash will
occur.  If the plume height calculated at a certain distance from the building is higher than either
2.5 times the building height, or the sum of the building height and 1.5 times the projected
building width, downwash is not considered to occur.  This distance is 2 times the height of the
building from the release point. 

A taller stack or vent will usually increase the dispersion of pollutants, and so result in
lower concentrations of pollutants at ground level.  Because of this effect (called the dispersive
effect of stacks), a taller stack is a way to reduce risk if emission reduction approaches aren’t
feasible or don’t by themselves reduce risk enough.  If you’re considering the use of a taller stack
to reduce risk from the facility, you should be aware that there are federal requirements that, in
certain circumstances, limit the amount of credit you can take in estimating increased dispersion
from higher stacks.  Stacks that also emit criteria pollutants, such as oxides of nitrogen or
particulate matter, may be subject to “Good Engineering Practices” guidelines for stack heights. 
Contact your district or the ARB for more information on whether the federal regulations
concerning these “Good Engineering Practices” would apply.

C.  Health Effects

The final step in doing a risk assessment is to make an estimate of the pollutants’ potential
to cause adverse health effects.  The risk assessment may report risk to exposed residents, off-site
workers, or both.  Risks to on-site workers are considered by workplace regulations.

The term “maximally exposed individual” (MEI) is often used to describe the risk to a
person who may be living or working at the location of the highest estimated health risk from a
facility’s emissions.  There are two types of MEI:  maximally exposed individual resident (MEIR)
for a residential area, and maximally exposed individual worker (MEIW) for a commercial or
industrial area.  In some instances, the calculated risk to off-site workers (MEIW) may be
adjusted to account for a reduced period of exposure.  If this adjustment was made and you have
both MEIRs and MEIWs over the significance level, you may need to complete an audit and
checklist for both to ensure that they are both reduced to below the significance level.  You would
need to do this if either of the following conditions apply:  you have multiple emission points, or
you choose a risk reduction measure that requires that the dispersion modeling be redone.  If
neither of these conditions apply, the risk at both the MEIR and the MEIW will be reduced by the
same percentage.   
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There are three general types of health effects:  cancer; chronic non-cancer; and, acute
non-cancer.  There are several ways in which exposure to a toxic pollutant may increase the
likelihood of developing cancer.  Cancer may occur as a result of short term or longer term
exposure and may develop many years after the exposure.  An example is mesothelioma.  Chronic
non-cancer health effects are those that may occur after longer-term exposure to a pollutant.  An
example is respiratory irritation.  Acute non-cancer effects are those that may occur after short-
term exposure to a pollutant.  An example is the development of asthma.  Pollutants can have
more than one health effect.  For instance, nickel and nickel compounds may increase cancer risks,
and also may affect the immune system with both chronic and acute exposure. 

For some pollutants, information has been developed so that estimates of health risks can
be made.  The approach used to estimate health risks due to specific levels of individual pollutants
is outlined below.

Estimating Cancer Risk--For carcinogens, potency values are used to estimate the relative
chance of contracting cancer from exposure over an average lifetime (70-years).  Potency values
for this purpose are reviewed by the Office of Environmental Health Hazard Assessment
(OEHHA) and used with an estimate of exposure to estimate relative cancer risk.  Potency values
that describe the relative risk of developing cancer from exposure to a “unit” concentration of
pollutant (for example, one microgram of pollutant per cubic meter of air) are called “unit risk
factors.”  When these are multiplied by the concentration to which a person is exposed, the result
is the probability that the exposed person will develop cancer as a result of that exposure.  Such
probabilities are referred to as individual excess cancer risk.  You may see these expressed in two
ways; as a risk per million (for example, 200 per million), or in scientific notation (200 x 10  , or -6

2 x 10 ).  Cumulative risks to exposed individuals can be estimated by summing the risks-4

estimated for each of the pollutants.  Cumulative risk to an exposed population can be estimated
by summing the risks estimated for the individuals in the population.  The number of cancer cases
predicted to occur in a population due to exposure to a facility’s emissions is called an “excess
cancer burden.”



  You can download a copy of the HRA model from the ARB’s site on the Internet at3

“http://www.arb.ca.gov”  From the home page, select “CARB Programs and Information
Resources,” then “Health Risk Assessment Computer Program.”  You may also request a copy of
the HRA model by contacting Mr. Mark Williams of the Air Resources Board at (916) 327-5633.

  New information on health effects of pollutants occasionally prompts the development4

or re-evaluation of potency estimates. Please contact the district or OEHHA for updates on the
substances for which non-inhalation risks are calculated.
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Exposure to airborne pollutants can occur through routes in addition to inhalation. 
Additional exposure may result when the pollutant in the air finds its way into food or water, is
absorbed through the skin, or takes other routes into the body, such as through soil ingestion. 
The Health Risk Assessment (HRA)  model is one way to calculate this type of risk, called non-3

inhalation risk.  The total risk is the sum of the inhalation risk and the non-inhalation risk. 
Substances for which non-inhalation risks are calculated are listed in Table I.   In some4

circumstances, the non-inhalation risk can be greater than the risk due to inhalation.  

Table I:  Substances For Which Non-inhalation Risks Are Calculated
 (From CAPCOA 1992 Risk Assessment Guidelines)

Arsenic Beryllium

Cadmium Chlorobenzene

Chlorinated dioxins & dibenzofurans 2-Chlorophenol

Hexavalent Chromium Hexachlorobenzene

p - Dichlorobenzene Lead

Hexachlorocyclohexanes Nitrosamines

Mercury Polychlorinated biphenyls (PCBs)

PAH (polycyclic aromatic hydrocarbons) 2, 4, 6-Trichlorophenol

Pentachlorophenol 2, 4, 5-Trichlorophenol

The risk assessment will contain a list of pollutants emitted by the facility and the risk due
to each.  Knowing which pollutants contribute most to the risk (and what processes are emitting
them) can help you figure out the best way to reduce the risk.  In assessing the relative
contribution of each emission point to the estimated risks at a complex facility where a variety of
pollutants come from multiple emission points, the toxicity of the pollutants emitted from an
emission point may have as great an influence as the quantity emitted. 
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Most cancer risk assessment methods assume that the cancer risks from different
chemicals are additive.  They do not take into account the possibility that the effect of one
carcinogen will be magnified by exposure to another (synergism), or the opposite possibility
(antagonism). 

Estimating Non-Cancer Health Effects--Three pieces of information are needed to
estimate non-cancer health effects.  They are the exposure (concentration in the air), the organ or
organ system affected (toxicological endpoint), and the reference exposure level (a level below
which adverse health effects aren’t likely to occur).  Different averaging times for the air
concentration are used in estimating whether acute effects and chronic effects are likely to occur. 
In both cases, the concentration used is the one predicted for the maximally exposed individual. 
For acute effects, the highest one-hour concentration is used.  For chronic effects the annual
average concentration is used.

A “hazard index” is calculated for a pollutant emitted from a facility by dividing the
predicted concentration by an acute or chronic reference exposure level for that pollutant.  A
reference exposure level is an air concentration below which a single pollutant is not thought to
pose a non-cancer hazard.  However, several pollutants may combine to create a significant stress
on an organ or an organ system.  Thus, for each toxicological endpoint being considered, a total
hazard index must be calculated by summing the hazard indexes for all the pollutants that affect
the same organ or organ system.

Systems or organs affected (toxicological endpoints) by pollutants with non-cancer effects
are as follows: 
 

•the cardiovascular or blood system (CV/BL);
•the central or peripheral nervous system (CNS/PNS); 
•the immune system (IMMUN); 
•the kidney (KIDN); 
•the gastrointestinal system and liver (GI/LV); 
•the respiratory system (RESP); 
•the reproductive system including birth defects (teratogenic) and developmental effects  
(REPRO); and, 
•skin irritation or other effects (SKIN).  

An AB 2588 risk assessment may have a table like Table II, which shows how individual
hazard indexes contribute to the total hazard indexes for each toxicological endpoint.  The values
in the boxes are hazard indexes specific to the pollutant (the concentration in the air near the
maximally exposed individual divided by the reference exposure level).  The total hazard indexes
are specific to the toxicological endpoint. 



  If you are considering a risk reduction option that involves substitution of one chemical5

for another, you should contact your district for guidance. 
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Table II:  Example of a Table of Hazard Indexes from a Risk Assessment 

Toxicological Endpoints
   POLLUTANT             CV/BL  CNS/PNS IMMUN KIDN  GI/LV  REPRO  RESP   SKIN

benzene 0.70

1,4-dioxane 0.50 0.50 0.50 0.50

lead/lead compounds 0.33 0.33 0.33 0.33 0.33

total hazard index 0.33 1.53 0.33 0.83 0.50 0.33 0.50
               
Non-cancer effects differ from cancer risks in that only the effects of pollutants affecting

the same toxicological endpoint are considered additive.  The analyses of non-cancer health
effects in Step 1 of the Checklist can be limited to those pollutants that affect the organs or organ
systems for which significant total hazard indexes were found.  However, if you choose a risk
reduction measure that substitutes a pollutant with non-cancer health effects for another pollutant,
you need to consider the effect of the new pollutant and any other pollutants that affect the same
toxicological endpoint in assessing whether the change would achieve the risk reduction goals.

The CAPCOA Air Toxics “Hot Spots” Program Revised 1992 Risk Assessment
Guidelines give information on potency factors and health effects for pollutants covered by the
AB 2588 program.  SB 1731 requires OEHHA to revise risk assessment guidelines for use in the
Hot Spots Program; these may include revised potency factors and/or endpoints.   For more5

information on the OEHHA guidelines, contact the Air Risk Assessment Unit of OEHHA at (510)
540-3324.

D.  Relating the Risk to the Process or Emission Point

The risk assessment for a facility will typically list the cancer risk or non-cancer hazard by
pollutant for the entire facility.  At larger facilities, a pollutant may be emitted at more than one
point, or from more than one process.  It’s often at the emission point (a stack or vent) or at the
process (solvent wipe cleaning, for instance) where some action is taken to reduce emissions and
the resulting risk.  If your facility has multiple processes that cause the risk, or processes vented
to multiple emission points, it’s important to identify which emission points and processes
contribute most to the risk.  

Because emissions from a process may be vented to more than one emission point, and
because emission points may have different dispersion characteristics, the risk attributable to a
process may not be directly proportional to the emissions.  Also, a pollutant may be emitted from
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more than one process, so the risk from a specific pollutant must be split out (or allocated) to the
process or processes emitting it. 

The information needed to allocate the risk to the processes and emission points at a
facility can be found in the emission inventory and risk assessment done to comply with 
AB 2588.  The format and calculational methods given in the Checklist and its appendices are one
way the data may be organized to help choose risk reduction measures and evaluate their
effectiveness in reducing the overall facility risk.  You may use another format if you choose.  The
objective is to identify what processes, pollutants, and emission points should be the focus of risk
reduction options, and to estimate the risk reductions that will result from each option.

The Checklist gives directions for doing an audit and plan for a simple facility with one
emission point. The appendices are designed for a complex facility with processes vented to
multiple emission points, or where there’s more than one emission point.  For a complex facility
where individual emission points affect separate populations of receptors, you may need the
assistance of the district or a modeling consultant.
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Section II:  Identifying Ways to Reduce the Risk

You have wide latitude to choose how you’re going to reduce the risk from your facility
to below the significant risk level as set by your district.  There are a few limitations, however, as
to how you can reduce the risk.  Senate Bill 1731 states that risk reduction measures do not
include measures that will increase risk from exposure to the chemical in another media, or that
will increase the risk to workers or consumers.

The wide range of risk reduction measures can be divided into three types:  process
modifications, emission capture and control, and other approaches.  Process modifications include
substitution or elimination of a pollutant or a process, or production system
changes/modifications, such as process isolation with enclosures.  Emission capture and control
approaches are generally applied at the emission point and include vent hoods, ducts, and 
emissions control or conversion devices.  Other approaches include changes in how and where the
pollutant is released to increase dilution (dispersion) so that pollutant concentrations and
exposures are lower.  The risk reduction measures you consider will depend on the degree to
which specific pollutants and processes contribute to the risk, and how much the risk from each
emission point can be reduced.  

A.  Substitution

One way to reduce or even eliminate the risk from a pollutant or process is to switch to an
alternative that uses lower toxicity or non-toxic materials.  This will reduce the facility cancer risk
or total hazard index by the part of the risk attributable to the pollutant(s) eliminated, taking into
consideration the toxicity of the substitute.  If you switch to another carcinogenic pollutant, you
will have to consider the non-inhalation routes of exposure as well as the unit risk factor to assess
whether the substitution results in a reduction in risk.  If you switch to a chemical that has non-
cancer health effects you will have to consider the risk it poses as well as the risk from any other
pollutants emitted by the facility that affect the same toxicological endpoints.  Finally, if you
switch to compounds that are reactive organic gases, are flammable, or contribute to stratospheric
ozone depletion, there may be other laws and regulations you will have to consider.  

B.  Process Modifications

Process modifications can include the use of a different material/chemical, a different form
of the chemical, a change in equipment or process configuration, or isolation of the process.  An
understanding of how, where, and why the pollutant is emitted will help identify process changes
that will reduce emissions and risk.  The following questions may help you. 
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* Where in the process is the pollutant emitted?
* What physical or chemical conditions in the process cause the creation or release

of the pollutant(s)?
* How is the pollutant created or used in the process?
* How is the pollutant introduced into the process? 
* What physical or chemical characteristics of the pollutant or process favor release

of the pollutant to the air?

Some specific process changes for common processes are listed in Appendix A.  If your
emission inventory did not include estimates of emissions from some of these processes, you may
not know how much is emitted.  However, if the emissions were estimated on the basis of how
much of the chemical you bought, (as is the case with some solvents) anything you do to reduce
evaporation will reduce emissions, and may save you money.  To estimate how much the risk is
reduced in these cases, you may have to do some small scale or short term tests and measure the
rate of usage with and without them.
 
C.  Collection and Control

There are a wide range of control technologies available.  You can choose control
technology specific to the pollutant (e.g., selective absorbents or catalysts), specific to the type of
pollutant (e.g., baghouses, or high efficiency particulate air (HEPA) filters for particulate
pollutants), or more general (e.g., scrubbers).  Your choice should be based on consideration of
which pollutants cause the risk and how much risk reduction you need.  Many other factors may
affect the choice of a control device.  These include whether the gas stream is corrosive, whether
the pollutant to be controlled is a gas, liquid, or solid, other characteristics of the emission stream
(for instance whether pollutant concentrations are steady or vary a lot), the control efficiency
needed, and the cost, size, energy consumption, and operation and maintenance needs of the
control device.

Appendix A gives some general information about common types of control technology. 
This information is a summary intended to give you a basis for comparing various control options. 
If your plan includes an emission control device to reduce risk, you should consult with equipment
vendors, your industry association, consulting companies, or the district to ensure that the device
is properly designed, installed, and tested.  The risk reduction possible from a control device will
vary, depending on the baseline emissions, the difference between the efficiency of your existing
control technology (if any) and the new control device, and the fraction of the risk due to the
pollutants being controlled. 

The cost of control technology is proportional to the volume of polluted air being cleaned. 
The more you can minimize the amount of air collected while maintaining a high capture
efficiency for the pollutant, the better.  There are other things to consider, such as worker
exposure or creation of fire or explosion hazards, but the more you can isolate emitting processes
from the general building air, the more cost-effective control will be.



November 1997 14               SB 1731 General Guidance

Frequently, the installation of control technology will change the emission release
parameters and thus require additional dispersion modeling to be done for the risk assessment.  In
addition, the capture of pollutants from the emission stream will often result in the creation of
aqueous or solid waste that may be subject to regulations requiring special handling and disposal.

D.  Other Approaches

 Besides the amount and toxicity of a pollutant being emitted, risk depends on how much
of the pollutant people are exposed to.  This is affected by the distance to the exposed population
and the way the pollutant disperses in the ambient air.  

You can reduce the exposure by increasing the distance to the receptors, or by increasing
dispersion by increasing the temperature or flow rate of emissions from the stack, increasing the
stack height, or eliminating the potential for downwash.  We recommend that these approaches be
used only in conjunction with risk reduction measures that reduce the amount of pollutant
released.  

In a few cases where site-specific meteorological data were not available and simplifying
assumptions were used for the modeling, the risk assessment might be changed by the collection
and use of more accurate, site-specific meteorological data in a revised risk assessment.  One
situation where the risk might be reduced by this process is a facility with receptors located
nearby in a direction in which the wind almost never blows.

If you chose any risk reduction options that change the way the pollutant is released to the
air, you will have to redo your risk assessment to show the effect of the changes.
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Section III:  Determining Which Options Will Work 

After you have developed the list of available risk reduction options, you will have to
evaluate for each one how much the risk will be reduced, how much it will cost, and whether it
can be implemented within five years.  The discussion in this section corresponds to Step 3 of the
Checklist, which includes worksheets for evaluating the options. 

A.  How Much Will the Risk be Reduced?
 

To estimate how much the risk will be reduced if an option is done, the first step is to
calculate how much emissions will be reduced.  If the factors affecting dispersion (such as stack
height or gas temperature) don’t change, the reduction in the risk for an option will be
proportional to the reduction in the emissions for each pollutant.  

When plans include two or more measures that affect emissions from the same process,
the cumulative risk reduction from all the measures will not necessarily be the sum of the risk
reductions for each measure.  For instance, if the emissions from a process have been reduced by
a process modification, the risk reduction from installing collection and control equipment will be
less than if the process modification had not been made.  The overall effectiveness of these
measures must be calculated by applying the individual risk reduction efficiencies in the following
order:  process-based measures first, control technology next, and lastly any other options. 

For any measure that involves substitution of another toxic pollutant, the estimated risk
reduction must include consideration of the risk added by the substitute.  For any control
technology that will replace existing air pollution control equipment, the risk reduction achieved
will be the incremental reduction in risk.  If the measure shifts a pollutant from one emission point
to another, the risk reduction will be the difference between its impact from the two emission
points. 

B.  Evaluating the Cost

To estimate the cost to implement a plan, you should consider the options you have
identified and the existing situation at the facility.  All costs should be evaluated as a change from
the baseline costs.  If you will be modifying the process, you may incur costs to validate the new
equipment or procedures.  You may also have changes in purchase or waste disposal costs or
emission fees.  If you will be installing new process or emission control equipment, you will have
the usual expenses for purchase, installation, financing, and permitting.  However, if you are
replacing existing equipment, you may also consider the remaining useful life of the old
equipment.  Appendix A gives some comparative costs for control equipment.  Actual costs will
depend on site specific considerations.  An estimate of the time required to implement the options
will be based on many of the same considerations as the cost estimate. 

C.  Evaluating Media Transfer
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Moving a pollutant from one environmental medium, such as air, to another, such as
water, is called media transfer.  Your evaluation of the feasibility of risk reduction measures
should consider media transfer effects.  For example, if you are considering a measure such as
substitution of a non-toxic compound for a toxic compound, the measure could have a media
transfer effect that is also favorable for hazardous waste source reduction.  Similar media transfer
effects can occur with water quality and water conservation.

Conversely, an air toxics risk reduction measure such as carbon adsorption might increase
the generation of hazardous waste which would need to be managed appropriately to ensure that
the risk reduction measure did not result in an increased risk to the public.  Similarly, the waste
water from installation of a wet scrubber might need to be treated to avoid public health and
environmental impacts. 

Consideration of media transfer effects will affect the estimate of cost, and the time
needed to implement the plan.
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Section IV:  Writing and Filing the Risk Reduction Plan 

When you have evaluated the available risk reduction measures and decided which to
implement, you can use the process and forms contained in the Checklist to complete a risk
reduction plan.  Check with your district to see if they will accept the completed form from the
checklist; if not, or if you choose not to use the form, you can write the plan using another format.

Figure 1 lists the elements that must be included in the plan.  It is included for facilities
that cannot or choose not to use the Checklist.  Figure 2 is a graphic representation of the
compliance schedule specified in SB 1731.  The district may establish its own time lines consistent
with this.  
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1. The name and address of the facility.
2. The SIC code for the facility.
3. A source characterization including:

a. Summary data from the applicable district-approved air toxic emission
inventory.

b. Summary data from the related health risk assessment.
c. Identification of the processes/emission points contributing to risks over the

significant risk level(s).
5. An evaluation of the risk reduction measures to be implemented including:

a. Identification of risk reduction measure(s).
b. Emission reduction potential. 
c. Risk reduction potential.

6. A schedule for implementing the risk reduction measures as quickly as feasible,
including:
a. Dates for filing applications for permits to construct.
b. Dates equipment will be installed (if applicable). 
c. Dates process changes will be completed (if applicable).
d. Dates for demonstrating the effectiveness of risk reduction measures. 

7. An estimate of residual risk following implementation of the risk reduction measure(s)
specified in the plan.  If the significant risk level cannot be reached within the time
period allowed by the district, the plan must also include the following:
a. A request to the district for an extension of time to comply.
b. An evaluation of all risk reduction measures available.
c. A demonstration of technical infeasibility or unreasonable economic burden for

risk reduction options that will not be implemented.
d. Identification of activities to identify or develop additional risk reduction

measures to enable the operator to comply by the specified date. 
8. A certification that the risk reduction plan meets all requirements.  The person who

makes this certification must be one of the following:
a. An engineer who is registered as a professional engineer pursuant to

Section 6762 of the Business and Professions Code.
b. An individual who is responsible for the operations of the source. 
c. An environmental assessor registered pursuant to Section 25570.3 of the Health

and Safety Code.

Figure 1:  Elements of a Risk Reduction Plan
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Figure 2: Compliance Time Line 
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Appendix A
Risk Reduction Options

This appendix contains information on risk reduction options.  The first section deals with
process changes.  Figure A-1 gives some examples of risk reduction options to reduce emissions
of particulate matter from specific processes.  Figure A-2 gives some examples of process
changes to reduce emissions of gaseous pollutants or volatile liquids.  Figure A-3 gives general
process changes to reduce gaseous and particulate matter emissions.  This section also contains a
process assessment worksheet designed to help you identify risk reduction opportunities based on
understanding of where and how the pollutant is introduced into, produced in, or emitted from the
process.

The second part of this appendix deals with pollution control technology.  Figure A-4
presents a comparison of particulate matter control technologies.  Figure A-5 gives factors that
affect the efficiency and cost of particulate matter control technology.  Figures A-6 and A-7 give
the same information for control technology for gaseous pollutants.
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Figure A-1:  Examples of Specific Process Changes to Reduce Particulate Matter Emissions

Process/Activity Potential Risk Reduction Options

Adding particulate materials to a * Add in a different form (e.g., paint manufacturers add pelletized            
solution        pigments or unopened bags of additives).

* Sub-surface feed system.
* Vortex feed system to submerge material rapidly 
  (e.g., aluminum smelters adding cans to molten metal).

Agitation in a solution * Increase freeboard.
* Cover tank.
* Blanket surface to reduce splattering  (e.g., foaming additives or            
       polyballs in chrome plating tanks).
* reduce surface tension  (e.g., additives used in chrome plating tanks).

Container filling * Variable height nozzle to reduce drop (retracts as container is filled).
* Submerged fill pipes.
* Enclosure with grated floor and dikes to contain spills
     (may permit recovery and reuse).

Container emptying * Reduce drop distance.
* Shroud or enclose transfer point(s).
* Remove material from bottom of container.

Fuel combustion * Use cleaner fuel.
* Use alternate power source.
* Increase combustion efficiency.

Material storage * Enclosures to limit wind action.
* Cover or coating to limit surface disturbance.
* Improved houskeeping.

Material conveying * Enclose conveyor.
* Shroud transfer points.
* Reduce drop distance.

Material crushing and mixing * Enclose mixer and vent to a filter when mixing is complete.
* Use low-impact crushing techniques (e.g., grinding rather than       

hammering).
* Spray with water or a dust suppressant to aggregate fines.

Spray coating application * High transfer efficiency application methods.
* Alternative coatings.

Solution dragout * Lower the viscosity of the solution.
* Increase the drainage time over the solution.

Waste combustion * Increase residence time.
* Segregate feed materials.
* Optimize temperature.
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Figure A-2: Examples of Specific Process Changes to Reduce Emissions of Gaseous
Pollutants and Volatile Liquids

Emission Type Potential Risk Reduction Options

Storage losses * Minimize temperature changes by insulating      
pipes, containers, and storage tanks.

* Increase inspection frequency.
* Institute maintenance plan.
* Cover tanks.
* Investigate floating covers.
* Investigate inert gas blankets.
* Use a less 'wettable' container.

Handling losses * Upgrade valves and flanges.
* Increase inspection frequency.
* Set up a maintenance program to find and
 repair leaks promptly.

Process losses * Use additives to retard evaporation.
* Optimize temperature.
* Optimize process stoichiometry.

Evaporation from equipment in use * Store in closed containers between uses.
 (e.g., brushes, wipe rags)
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Figure A-3:  Examples of General Approaches to Process-Based Options

Pollution Type/Approach Potential Risk Reduction Options

Individual
S Eliminate the pollutant from the process * Substitute another paint or coating process that does not      

  contain the pollutant (e.g., chromate-free paints).
* Substitute an aqueous cleaning process for one using

S Substitute a less toxic compound * Use a formulation with a lower concentration of the

S Modify the process to use or produce * Use high pressure-low volume spray guns
less of the pollutant * Reduce dragout from tanks

     chlorinated solvents.

     pollutant.
* Use a pollutant with a lower unit risk number 
     (see notes 1 and 3 on the next page).
* Use a pollutant with a higher REL 
     (see notes 2 and 3 on the next page).

* Optimize the process temperature, pressure, and other 
     conditions to minimize emissions.
* Use the pollutant in a form less likely to be emitted 
     (use pellets or a gel rather than a powder).

Gaseous
S Keep volatile liquids cool or covered * Physical covers should minimize air infiltration and  

S Reduce leaks from gaskets and seals * Verify compatibility of seals with gases.

     headspace.
* Temperatures should be kept as low as possible.
* Insulate tanks and vessels to minimize emissions.

* Check for leaks whenever doors or hatches have been  
     opened.
* Check for leaks on a scheduled basis.
* Recheck repaired connections within a week.

Particulate Matter
S Institute a dust control plan * Cover or enclose dusty storage piles.

S Reduce overspray and agitation * Use high transfer-efficiency equipment.

* Periodically clean high-traffic areas.
* Treat dirt roads with a dust suppressant.

* Use a spray booth.
* Shield processes and materials from turbulence.
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Figure A-3:  Examples of General Approaches to Process-Based Options (continued)

Pollution Type/Approach Potential Risk Reduction Options

Both Gaseous and Particulate Matter
S Eliminate the process * Contract with another facility.

S Enclose processes * To help concentrate pollutants and reduce control costs.

S Optimize process parameters * Use lowest temperature possible.

S Institute a maintenance plan * Schedule regular inspections for process and pollution       

S Use a cleaner power source * Natural gas rather than diesel.

S Alter the configuration of the equipment * Reduce the distance between process steps.

* Purchase instead of manufacturing components.
* Streamline production to eliminate duplicative steps 

if possible.

* To reduce dispersal by air currents.

* Minimize agitation.

 control equipment.
* Prevent leaks.

* Electricity rather than fuel.

NOTES:

1. If you switch from a carcinogen to another carcinogen, you must consider the effects of both the unit risk factor
and the potential for multipathway effects.

2. If you switch to a pollutant with non-cancer health effects, you must consider the toxicological endpoint(s)
affected by the substitute and any other pollutants emitted.

3. If the substitutes you are considering are reactive organic gases (as defined by district rules) or stratospheric
ozone depleting compounds (as defined by the U.S. EPA), your options may be limited by the district rules or
U.S. EPA regulations.

 



November 1997 SB 1731 General GuidanceA - 6

If you know how the pollutants are introduced into, produced in, and/or emitted from
the process, you can more easily see ways to reduce the emissions from the process.  For
example, in a combustion process, high concentrations of chlorine in the feed material and
short residence times at high temperature favor the production of dioxins.  Therefore, process
changes that would reduce the chlorine or increase the residence time would reduce dioxin
emissions.  

NOTE:  This worksheet can be copied and used for each process. 

Process                                                               Pollutant                                                          
 

This pollutant is: (check as many as apply)

9 a product 9 a waste (or by-product) of production

9 a catalyst 9 a cleaning agent

9 feedstock 9 a fuel

9 a coating 9 a contaminant in the feed

9 exhaust from fuel combustion

9 other, specify                                                                          

How does this pollutant get into the air? (check as many as apply)

9 agitation in the process

9 evolution from the process

9 evaporation from the process, routine spills or leaks, storage, transport, or
transfer (other than accidental release)

9 wind or traffic affecting dusty materials or areas

9 transfer or processing of particulate matter

9 entrainment in turbulent gases as from combustion

9 overspray in a coating application

9 other                                                              

 Worksheet A-1:  Process Assessment  
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Figure A-4:  Particulate Matter Control Technology

Technology Effectiveness Relative Cost Pros & Cons

Capital Operating

Cyclones 80 - 95% Moderate Moderate * Can recover product.
* Easy maintenance.
* Efficiency depends on design and 

particle size.
* Often used as precleaner for 

heavily loaded gas streams.

Electrostatic 80 - 99+% Highest Moderate * Efficiency depends on number of
Precipitators stages not on particle size.

* Can recover product.
* Not effective on particles with

low resistivity.
* Cannot be used for a flammable

gas stream.

Fabric 95 - 99+% Low Moderate * Maintenance and operating 
Filters practices affect efficiency.

* Easy maintenance.
* Sensitive to gas stream moisture 

and temperature.
* Can recover product.
* Effective for submicron particle 

sizes. 

Venturi 95% Lowest High * Good for particles above
Scrubbers 0.5 micrometers.

* Not affected by gas stream 
conditions as much as fabric 
filters or electrostatic
precipitators.

* High pressure drop increases 
operational cost.

* Low maintenance.

HEPA 99+% Moderate Moderate * Best for submicron particle sizes.
Filters * Best for light loading.

* Normally used behind primary
control system.

* No maintenance, requires change
out after saturation occurs.

Figure A-5:  Particulate Matter Control Technology - Factors Affecting Efficiency/Cost
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Technology Factors Affecting Efficiency/Cost

All Particulate * Costs increase as volume of air needing cleaning increases.
Control * Removal efficiency is better for high particulate loading in the gas 

stream.
* Size profile of particulate matter, gas stream chemistry, 

temperature, and particulate loading influence the technology 
choice. 

Cyclones * Equipment design - height to width ratio will affect both cost and 
efficiency.

* Size of particulate to be captured will dictate design; smaller 
particulate matter requires higher pressure drop and therefore
higher energy costs.

Electrostatic * Design - greater number of stages equals greater control 
Precipitators efficiency.

* Concentration of particulates - lower efficiency for heavily loaded 
gas streams.

* Resistivity of particulates - uncharged particles are not collected.
* Requires expert maintenance capabilities.

Fabric Filters * High moisture content of gas stream may cause clogging of pores 
in filter media.

* Temperature of gas stream must be high enough to prevent 
condensation and low enough to prevent damage to the bags.

* Contaminants in the gas stream that cause aggregation can clog 
pores and reduce filter efficiency, or retard cake release and 
increase cost.

* Cost is particularly sensitive to volume of air.
* Operating procedures - excessive removal of filter cake 

(prolonged cleaning cycle) reduces control efficiency.

Venturi Scrubbers * Components of gas stream - poor capture for hydrophobic 
particles.

* Emissions increase as concentration of pollutant in circulating 
liquid increases.

HEPA Filters * Procedure for disposal of used filters will greatly affect cost.
* High moisture content of gas stream may cause clogging of pores 

in filter media.
* Temperature of gas stream must be high enough to prevent 

condensation and low enough to prevent damage to the filter
medium.

* Cost is particularly sensitive to volume of air.

Figure A-6:  Control Technology for Gaseous Pollutants



November 1997 SB 1731 General GuidanceA - 9

Technology Effectiveness Relative Cost Pros & Cons

Capital Operating

Absorption 95% Low Moderate * Can recover product.
(low flow * Can result in increased volume of waste.
units) * Pollutant must be soluble in absorbant.

Adsorption Using 80% to 99% Moderate Low * Can recover product.
Carbon or Other * Capacity can be reduced by the presence 
Compounds of liquid, solid particulates, high boiling 

organic or polymerizable substances.
* Pollutant must be stripped from 

adsorbent at appropriate intervals to 
maintain control efficiency, or adsorbent 
replaced and waste properly managed 
(recycled or appropriately disposed).

* Efficiency is reduced by high humidity.

Catalytic 98% Moderate - Moderate - * Reduced cost versus thermal 
Incineration High High incineration due to fuel savings.

* Limited number of catalysts available.
* Not suitable for gas streams containing 

chlorinated solvents or any source of 
chlorine.

Flares 98% High High * Sensitive to heat content of gas stream.
* Good for waste gas.
* Not suitable for gas streams containing 

chlorinated solvents or any source of 
chlorine.

* Must consider potential toxicity of 
combustion products.

Thermal 99% Moderate - Moderate - * Applicable only to constant flow streams.
Incineration High High * Must be no more than 25% lower 

explosive limit.
* Suitable for gas streams containing 

chlorinated solvents or any source of 
chlorine if temperatures and residence 
time necessary to prevent the formation of
dioxins are maintained.

Condensers 50% to 90% Low Low * Can recover product.
(for low air * Requires relatively high inlet
flows)     concentration.

* Complex to operate.
* The cost estimate includes cost savings 

from product recovery.
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Figure A-7:  Gaseous Control Technology - Factors Affecting Efficiency/Cost

Gaseous Control Technology Factors Affecting Efficiency/Cost

All The physical properties of the emission stream

* heat content
* moisture content
* molecular weight
* pollutant concentration

The chemical/electrical properties

* solubility
* vapor pressure
* condensability
* boiling point
* heat of vaporization
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APPENDIX B
DIRECTORY OF RESOURCES

California Environmental Protection Agency

Air Resources Board (ARB)

The ARB Web Site

The ARB Web site provides information on the ARB and its programs as well as access to
a number of documents.  This site can be accessed at http://www.arb.ca.gov.  The site includes
the following features:

* A Business Assistance feature which allows viewing and/or downloading of the following:

• An Environmental Directory phone listing, which is a quick reference to California
environmental business assistance resources;  

• A list of other environmental bulletin boards;
• All Business & Environmental Topics (BET) Newsletters;
• A small business loan program overview;
• The Final Permit Streamlining Guidance Document;
• The Equipment Pre-certification Program Workshop Notice and Draft Guidelines;
• The ARB Staff Report Listing (1982-93); and
• The ARB's Air Pollution Glossary.

* Air Pollution Statutes and Regulations that pertain to the subject of air pollution control in
California.  While this feature is not yet complete, the following data are available for
viewing, downloading and key word searching:

• The entire text of the federal Clean Air Act.
• The entire text of the volume, California Air Pollution Control Laws, an electronic

version of the current "Blue Book" prepared annually by ARB's Legal Office.  The
statutes contained in the book can be viewed in their ASCII format and can be 
downloaded.  In addition, the entire Blue Book can be downloaded in either ASCII or
WordPerfect 5.1/5.2.  Finally, the key word searching can be applied to any particular
code book such as the Health and Safety code or the entire Blue Book.

• A district Rules Database that will eventually contain the current rules of the
35 districts, as adopted by the individual district boards.  In addition, a superseded
rules database has been set up to contain the history of rule changes.  Please note that
the official status of rules can be confirmed by contacting the district.  Also, for
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purposes of determining the status of the U.S. EPA's enforcement of any specific rule,
i.e.; the applicable SIP, please contact the district or Cynthia Allen of U.S. EPA at  
(415) 744-1189.

* Air Toxics Program information relating to air toxics identification and control activities
including the Toxics Updates, eight air toxics control measures (ATCMs), and information
on the Air Toxics Hot Spots (AB 2588) Program including an overview of the program
and the fee regulation.  

* The U.S. EPA's Hazardous Air Pollutants (HAPS) Health Effects Notebook.  This
notebook contains fact sheets on 187 of the 189 HAPS.  All files are stored in           
WordPerfect 5.1/5.2 and therefore cannot be directly viewed on ARBIS.  Instead, they are
available for download at either the chemical level or the entire database can be
downloaded as a single compressed file.  Any questions regarding the HAPS Health
Effects Notebook should be directed to the Air Risk Information Center of the U.S. EPA
at (919) 541-0888.  Plans are underway to add the California version of chemical fact
sheets which will be viewable on ARBIS and key word search capability will be available.

* The Consumer Products Program information, including the Antiperspirant and Deodorant
Regulation and the Consumer Products Regulation.  This feature also contains a list of
contact persons that may answer questions regarding different elements of this program.  

* California Air Pollution Control Officers Association (CAPCOA) information including
listings of district addresses, key staff in each district and voice, daytime and after hour
phone numbers.  This area also includes a list of the CAPCOA Committees and a listing of
documents available from CAPCOA.

* ARB Compliance Program information on the ARB Compliance Division's current
Training Schedule and Course Descriptions and the ARB Compliance Assistance
Program.

* Board meeting agendas, summaries and transcripts are now viewable and downloadable
for meetings since January 1995.  Also, a brief summary of the Board appointment
process, the duties of the Board and its current membership is available.
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Emission Factors and the AB 2588 Program

These documents have been produced by the Technical Support Division of the ARB to
assist facilities in complying with the emission inventory requirements of the AB 2588 Air Toxic
Hot Spots Act.  They provide technical guidance and emission factors derived from source testing
done in compliance with AB 2588.  They can be obtained by contacting the ARB Public
Information Office at (916) 322-2990 or P.O. Box 2815, Sacramento, CA 95812.  In addition,
you may be able to download them from the ARB web site at: http://www.arb.ca.gov.

* Emission Inventory Criteria and Guidelines for the Air Toxics “Hot Spots” Program,
California Air Resources Board, effective July 1, 1997, including the following:

• Emission Inventory Criteria and Guidelines Regulation Pursuant to the Air Toxics
"Hot Spots" Information and Assessment Act of 1987, Title 17 of the California Code
of Regulations, Sections 93300 through 93300.5;

• Emission Inventory Criteria and Guidelines Report, May 15, 1997, California Air
Resources Board, incorporated by reference into the above Regulation.

* California Air Toxics Emission Factors (CATEF): A CARB Database, Version 1.2,
Technical Support Division, California Air Resources Board, May 1996.

* Technical Guidance Document to the Criteria and Guidelines Regulation for AB-2588,
Technical Support Division, California Air Resources Board, August 1989.  

* Status and Capabilities of the ARB's Air Toxics Emission Data System (ATEDS), and
   
* Supplement to the ATEDS Status and Capabilities Report: Preliminary Analysis of the

Phase I "Hot Spots" Data, Technical Support Division, California Air Resources Board,
October 1993 (Revised January 1994).

* FATES (Facility Air Toxics Electronic Submittal); User's Manual (Version 3.0), California
Air Resources Board, August 1995.  (Anticipated to be replaced with CEIDARS-lite
software by the end of 1997.)

* Toxics Emission Inventory for Mobile, Area, and Natural Sources, 1989, (Prepared
Pursuant to the Air Toxics "Hot Spots" Information and Assessment Act of 1987);
Technical Support Division, California Air Resources Board, May 1990.  

* "California's Air Toxics 'Hot Spots' Data:  An Analysis Including Smaller Sources, and a
Comparison to Federal 'Major' Source Results", Beth Schwehr, Proceedings of the Fifth
Annual Air and Waste Management Association (AWMA) Conference on "Current Issues
in Air Toxics", Sacramento, California, November 9-10, 1994.  
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* "Streamlining and Status of the Air Toxics 'Hot Spots' Emission Inventory Program",
Beth Schwehr, Richard Bode, Marcelle Surovik, and Patrick Gaffney, Proceedings of the
Fourth Annual Air and Waste Management Association (AWMA) Conference on "Current
Issues in Air Toxics", Sacramento, California, November 15-16, 1993. 

* Identification of Volatile Organic Compound Species Profiles, ARB Speciation Manual,
Volume 1, August 1991.

*  Identification of Particulate Matter Species Profiles, ARB Speciation Manual, Volume 2,
August 1991.

The Compliance Assistance Program (CAP)

This program publishes documents to help business comply with air pollution rules.  The
CAP publications explain regulatory requirements, clarify compliance issues, and simplify self- .
regulation.  The publications come in three formats.  Handbooks are brief, easy to read, and
contain self-inspection checklists.  Pamphlets provide a quick reference with detailed flowcharts,
checklists, and diagrams.  Technical Manuals are more comprehensive and an order form is
included in Appendix C.  

*  Technical manuals covering the following topics are available:

C Aerospace Coating Operations
• Asbestos Demolition/Renovation
• Asphalt Hot Mix Facilities
• Automotive Refinishing
• Baghouses
• Cargo Tanks
• Electrostatic Precipitators
• Motor Vehicle Fuels
• Gasoline Facilities Phase I & II
• Metal Container, Closure & Coil Coating Operations
• Metal Parts & Products Surface Coating Operations
• Soil Decontamination
• Solvent Cleaning Degreasing
• Stationary Internal Combustion Engines
• Oil Field Production
• Graphic Arts Production
• Consumer Products
• Aggregate Plants
• Incinerators
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• Dry Cleaning
• Petroleum Refining
• Concrete Batch Plants
• VOC Control Devices/Scrubbers

*  The following Handbooks and Pamphlets are available:

• Aerospace Coating Industry
• Agricultural Burning
• Agricultural Burning (in Spanish) 

 • Automotive Refinishing (in Spanish)
• Gasoline Facilities Phase I & II
• Hot Mix Asphalt Facilities
• Woodburning Handbook
• Solvent Cleaners
• Surface Coating of Metal & Plastic Parts & Products
• Surface Coating of Metal & Plastic Parts & Products (in Spanish)
• Vapor Recovery Systems on Cargo Tanks
• Fugitive Dust control
• Oil Field Production
• Visible Emissions
• Forest Management Burning
• Dry Cleaning Industry
• Dry Cleaning Industry (in Korean)
• Consumer Products
• Baghouses
• Soil Decontamination
• Stationary Internal Combustion Engines
• CAP Information Pamphlet
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Department of Toxic Substances Control (DTSC)

Alternative Technologies Section SB 14 Waste Reduction Reports

The Department of Toxic Substances Control has produced a number of publications to
aid compliance with the Hazardous Waste Source Reduction and Management Review Act of
1989.  This law required that hazardous waste generators consider source reduction as the
preferred method of handling hazardous waste.  These Waste Audit Studies or Hazardous Waste
Minimization Checklist and Assessment Manuals are full of waste minimization techniques that
might also qualify as risk reduction options. 

*  Waste Audit Studies on the following subjects have been completed:

• Automotive Paint Shops
• Automotive Repair
• Building and Construction Industry
• Commercial Printing Industry
• Drug Manufacturing and Processing Industry

 • Fabricated Metal Products Industry
• Fiberglass-reinforced and Composite Plastic Products
• General Medical and Surgical hospitals
• Gold, Silver, Platinum, and other Precious Metals Product and Reclamation
• Marineyards for Maintenance and Repair
• Mechanical Equipment Repair Shops
• Metal Finishing Industry
• Nonagricultural Pesticide Application Industry
• Paint Manufacturing Industry
• Pesticide formulating Industry
• Printed Circuit Board Industry
• Research and Educational Institutions
• Stone, Clay, Glass, and Concrete Products Industries
• Thermal Metal Working Industry
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* In addition, the DTSC has completed Hazardous Waste Minimization Checklist and
Assessment Manuals for the following:

• Automotive Repair Shops
• Auto Paint Shops
• Building Construction
• Ceramic Products
• Metal Finishing Industry 
• Marine Ship and Pleasure Vessel Boat Yards
• Paint Formulators
• Pesticide Formulators
• Printed Circuit Board Manufacturers

A list of publications available from DTSC is included in Appendix C.  For additional
information or to obtain a copy of these documents you may contact the Office of Pollution
Prevention and Technology Development at:

Department of Toxic Substances Control
Office of Pollution Prevention and Technology Development 
400 P Street Fourth Floor
P.O. Box 806
Sacramento, CA 95812-0806
(916) 322-3670

The Office of Environmental Health Hazard Assessment

The OEHHA Web Site

This site contains information on OEHHA’s programs and a number of documents that
can be read or downloaded.  The address is:  http://www.calepa.cahwnet.gov/oehha.  At this site,
you can find information on health effects and potency factors and keep informed on health effects
evaluations that OEHHA is conducting.
 

U. S. Environmental Protection Agency

OAQPS Technology Transfer Network

This is a network of electronic bulletin boards developed and operated by the Office of Air
Quality Planning and Standards (OAQPS). The service is free except for the cost of using the
telephone.  It is available 24 hrs/day, 7 days/week except Monday morning from 8-12 (EST)
when the system is down for maintenance.
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The site can be accessed from the World Wide Web at:  http://www.epa.gov/ttn or using
TELNET at:  ttnbbs.rtpnc.epa.gov.  You can also access the TTN directly from your computer
using a modem and communications software.  Set the communication parameters to
Data Bits = 8, Parity =N, Stop Bits = 1, Terminal Emulation = VT100 or VT/ANSI,
Duplex = Full.  Then direct your communications software to dial (919) 541-5742 (for modems
up to 14,400 bps).  Log on and select unregistered users and complete the user registration form. 
Once registered you will have access to any of the following bulletin board systems including:  

* The Control Technology Center (CTC) Hotline which can provide engineering assistance
and technical guidance with respect to prevention and control for emissions of air
pollutants; 

* The Clearinghouse for Inventories/Emission Factors (CHIEF) which provides access to
tools for estimating emissions of air pollutants (including the emission factors published in
AP-42); and, 

* The RACT/BACT/LAER Clearinghouse (BLIS) which contains information on air permits
issued by local, state and regional air pollution control agencies.

Solvent Alternatives Guide (SAGE)

The solvent alternatives guide is software that leads the user through a series of questions
to generate recommendations for solvent replacements in cleaning and degreasing operations. 
The program covers chemical alternatives that are not ozone depletors or hazardous air pollutants
as well as process alternatives.  SAGE can be downloaded from the Control Technology Center
Bulletin Board located on the Technology Transfer Network (TTN).  SAGE can also be
purchased from the National Technical Information Service, 5285 Port Royal Road,
Springfield, VA 22161  (703) 487-4650. 

Office of Compliance Sector Notebooks

These documents contain process descriptions, pollution prevention opportunities, a
summary of applicable federal statutes and regulations, a list of trade associations, and a list of
U.S. EPA contact persons for specific topics.  

*  Sector notebooks for the following industrial sectors have been published:

• Dry Cleaning Industry
• Electronics and Computer Industry
• Fabricated Metal Products Industry
• Inorganic Chemical Industry
• Iron and Steel Industry
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• Lumber and Wood Products Industry
• Metal Mining Industry
• Motor Vehicle Assembly Industry
• Nonferrous Metals Industry
• Non-Fuel, Non-Metal Mining Industry
• Organic Chemical Industry
• Petroleum Refining Industry
• Printing Industry
• Pulp and Paper Industry
• Rubber and Plastic Industry
• Stone, Clay, Glass, and Concrete Industry
• Transportation Equipment Cleaning Industry
• Wood Furniture and Fixtures Industry

Hard copies can be ordered from the U. S. Government Printing Office using the order
form reproduced in Appendix C.  The cost for each ranges from $5.50 to $11.00.  The Sector
Notebooks are also available through two electronic systems, the Enviro$en$e Bulletin Board
System, and the Environ$en$e World Wide Web.  The Environ$en$e Communications Network
is a free, public, interagency-supported system operated by the U.S. EPA's Office of Enforcement
and Compliance Assurance and Office of Research and Development.  Instructions for accessing
this network are also reproduced in Appendix C.  



APPENDIX C

ORDER FORMS
AND ACCESS INSTRUCTIONS

FOR RESOURCES LISTED
IN APPENDIX B






































































