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CHAPTER 1

PURPOSE OF THIS DOCUMENT

The purposes of this document are to describe the procedures, technical criteria, and standards and
specifications for devel oping and reporting air pollutant emission factors or equations for publication in
either the Compilation Of Air Pollutant Emission Factors, Volume I: Stationary Point and Area Sources,
(AP-42) or the Locating and Estimating Air Toxic Emissions from (or of) (Source Category of Substance)
(L& E) document series. Both AP-42 Volume | and the L& E series are published by the Emission Factor and
Inventory Group (EFIG) in EPA's Office of Air Quality Planning and Standards (OAQPS). The proceduresin
this document may be different than those described for AP-42 Volume Il: Mobile Sources, produced by
EPA's Office of Mobile Sourcesin Ann Arbor, Michigan.

Previous editions of this manual have served as a guide for EPA personnel and their contractors
preparing AP-42 sections. This edition has been revised to include guidance for preparing L& E documents
and to assist industry, trade associations, and state and local agencies that may be involved in developing or
revising emission factors or equations. Guidance has also been added to describe how to report the factors
developed for AP-42 or an L& E document into EPA's electronic distribution mechanisms. The material in
this document is intended as guidance that should be followed when practicable .

Emission factors have long been used as a cost-effective means to develop area-wide emission
inventories. Emission inventories are fundamental tools for air quality management. They are used for
identifying major contributors of atmospheric pollutants, developing emission control strategies, determining
applicability of permitting programs, and other related applications by an array of usersincluding federal,
State, and local agencies, consultants, and industry.

AP-42 has been published since 1972 as the primary compilation of EPA's emission factor
information. It contains emission factors and process information for more than 200 air pollution source
categories. A source category isaspecific industry sector or group of similar emitting sources. The emission
factors have been developed and compiled from source test data, materia balance studies, and engineering
estimates. The Fifth Edition of AP-42 was published in January 1995. Supplements to the Fifth Edition will
be published approximately annually and will contain new sections on additional source categories aswell as
revisions to existing sections.

The L& E serieswas initiated in 1984, and now consists of 36 individua documents. Unlike the
source category organization of AP-42, most L& E documents focus on all sources of a specific hazardous air
pollutant or related group of pollutants. L& E documents make use of AP-42 emission factors where
applicable. and they also revise or supplement those emission factors when necessary to present the most
complete assessment of the sources of the specific air pollutant. In addition to providing emission factors and
process descriptions, the most recently published L& E documents attempt to quantify the national emissions
of the pollutant.
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Chapter 1 Purpose of This Document

Chapter 2 provides background on emission factors and their uses and limitations. It describesthe
pollutant terminology used in AP-42 and discusses some of the emission test methods used to measure these
pollutants. The reasonsand procedures for initiating revisions to emission factors are also discussed.

Chapter 3 provides an overview of the sequential tasksinvolved in revising or developing emission
factors. It describes the update procedures ans discusses EPA’ s various tools for disseminating information.

Chapter 4 provides the details on how the tasks outlined in Chapter 3 can best be accomplished, from
data collection through data evaluation and external reviews, to the determination of final emission factors.
Sections are included on typical contents, data collection, data review, developing and presenting emission
factors, and background documentation.

Appendix A presents atypical AP-42 section and an L& E document as examples of the editorial
specifications to be used. Specifications are given for both the published paper copy and electronic versions
of the documents. Appendix B contains EFIG's Public Participation Plan and Appendix C contains a
description of using the F-factor method for determining pollutant emission rates using pollutant
concentrations in the exhaust stream of a combustion source and the oxygen concentration. Appendix D isa
listing of the 188 Hazardous Air Pollutants.

Notice to Users of this Guidance - Section 130 of the 1990 Amendments to the CAA provides for public
participation in the development of emission factors. Thisis discussed further in Appendix B. Since no two
emission factor development situations are exactly the same, EPA strongly encourages users of this document
to maintain close coordination with EPA and appropriate State/local/Tribal Agencies to ensure that EPA will
be able to use their work products. Also, this document will be revised periodically and the user is
encouraged to obtain the latest version of this document.
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CHAPTER 2

INTRODUCTION TO EMISSION FACTORS

2.1 DEFINITION OF AN EMISSION FACTOR

An emission factor isatool that is used to estimate air pollutant emissions to the atmosphere. It
relates the quantity of pollutants released from a source to some activity associated with those emissions.
Emission factors are usually expressed as the weight of pollutant emitted divided by a unit weight, volume,
distance, or duration of the activity emitting the pollutant (e.g., pounds of particulate matter emitted per ton
of coal burned). Emission factors are used to estimate a source's emissions by the general equation:

E = A x EF x [1-(ER/100)]
where:

E = emissions,

A = activity rate,

EF = uncontrolled emission factor, and

ER = overall emission reduction efficiency, %.

(ER isthe product of the control device destruction or removal efficiency and the capture
efficiency of the control system. When estimating emissions for along time period (e.g., 1
year), both the device and the capture efficiency terms should account for upset periods as
well as routine operations.)

In most cases, these emission factors are ssimply averages of available data of acceptable quality, and
are generally assumed to be representative of long-term averages for all facilitiesin the source category (i.e, a
population average). Usualy, the available data are insufficient to indicate the influence of various process
parameters, such as temperature and reactant concentrations. For afew cases, however, such asin estimating
emissions from petroleum storage tanks, the AP-42 document contains empirical formulas (or emission
models) that relate emissions to variables such as tank diameter, liquid temperature, and wind velocity.
Emission factor formulas that account for the influence of such variables tend to yield more realistic estimates
(if information for all variablesis accurate) than would emission factors that do not consider those
parameters. Emission factor ratings in the AP-42 or L& E document series provide indications of the
robustness, or appropriateness, of emission factors for estimating average emissions for a source activity.

2.2 USES AND LIMITATIONS OF EMISSION FACTORS

Emission factorsin AP-42 or L& E documents are appropriate to use in developing emission
estimates for emission inventories. These inventories have many purposes including ambient dispersion
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Chapter 2 Introduction to Emission Factors

modeling and analysis, control strategy development, and screening of sources for compliance determinations.
However, because emission factors represent average emission rates for an entire source category, they are
not recommended as emission limits or standards for any specific source. Actual test results from source-
specific tests or continuous emission monitoring systems (CEMS), when properly done, are more indicative
of actual emissions for a specific source. When source-specific information is not available, use of emission
factors may be necessary. Whenever AP-42 or L& E emission factors are used, one should be aware of their
limitations in accurately representing the emissions from a particular facility, and the risks of using emission
factorsin such situations should be evaluated against the costs of further testing or analyses.

Before simply applying AP-42 or L& E emission factors to predict emissions from new or planned
sources, or to make other source-specific emission assessments, the user should review the latest literature
and technology to see how the new technology differs from those of other, typical existing sources. The
source type and design, controls, and raw material input in particular should be reviewed. The age of the
information and the user's knowledge of the technology advances in the source category should also be
considered.

Estimates of short-term or peak (e.g., daily or hourly) emissions for specific sources are often needed
for regulatory purposes. Using emission factorsto estimate short-term emissions will add further uncertainty
to the emission estimate. Short-term emissions from a single specific source often vary significantly with
time (i.e., within-source variability) because of fluctuationsin process operating conditions, control device
operating conditions, raw materials, ambient conditions, and other such factors. Emission factors generally
are developed to represent long-term average emissions, so testing is usually conducted at normal operating
conditions. Thus, using emission factors to estimate short-term or otherwise atypical emissions will result in
even greater uncertainty. The AP-42 and L& E user should be aware of this limitation and should evaluate the
possible effects on the particular application.

For some sources, emission factors may be presented for processes having air pollution control
equipment in place. Emission factors noted as being for controlled sources do not necessarily reflect the best
available or state-of-the-art emissions levels for those control devices, but rather reflect the level of typical
control for which data were available at the time the tests were performed.

Thefact that an emission factor for a pollutant or processis not available in AP-42 does not
necessarily mean that the source does not emit that pollutant or that the source should not be inventoried. It
may be simply be that no data for that source category are available for analysis. The question of whether the
source likely emits enough of a pollutant to warrant devel oping an emission estimate by some other method
must necessarily be made on a case-by-case basis, taking account of the needs or requirements of the
applicable air program.
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Chapter 2 Introduction to Emission Factors

Some emission factors are determined by using amaterial balance approach, which may provide
reliable average emission estimates for certain sources. For some sources, amaterial balance may provide a
better estimate of emissions than emission testswould. In general, material balances are appropriate for use
in situations where a high percentage of material islost to the atmosphere (e.g., sulfur in fuel, or solvent loss
in an uncontrolled coating process.) In contrast, material balances may be inappropriate where material is
consumed or chemically combined in the process, or where losses to the atmosphere are asmall portion of the
total process throughput. Asthe term implies, one needs to account for all the materials going into and
coming out of the process and for the uncertainty of each of the measured variablesto make a credible and
reliable estimate of emissions.

Figure 2-1 depicts various emission estimation approaches that one should consider when analyzing
the tradeoffs between the cost of obtaining the estimates and the quality of the resulting estimates. Note that
Figure 2-1 only indicates atypical relationship between cost and reliability and that there is awide range of
reliability possible for any one approach. Typically, using an emission factor to estimate emissions is cheaper
than a source test, but the emission estimate may not be asrdliable, although an “ A-rated” emission factor
may be asreliable asa CEMS. Selecting the protocol to be used to estimate source-specific emissions
warrants a case-by-case analysis considering the costs and risks in the specific situation. All sources and
regulatory agencies should be aware of these risks and costs and should assess them accordingly.

RISK SENSITIVITY EMISSION ESTIMATION APPROACHES

Parametric Source Tests

Single Source Tests

Material Balance

Source Catzgory Emissions Model

Increasing

Cost
State/Industry Factors

Emission Factors (AP-42)

E D

C‘R|A

Engineering Judgment

Increasing Reliability of Estirmate

Figure 2-1. Approach to emission estimation.
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Chapter 2 Introduction to Emission Factors

2.3 VARIABILITY OF EMISSIONS

Average emissions differ significantly from source to source and, therefore, emission factors
frequently may not provide adequate estimates of the average emissions for a specific source. The extent of
between-source variability that exists, even among similar individual sources, can be large depending on
process, control system, and pollutant. Although some of the causes of this variability may be considered in
emission factor development, this type of information is seldom included in emission test reports used to
develop AP-42 or L& E emission factors. As aresult, some emission factors are derived from tests whose
results may vary by orders of magnitude. Even when the major process variables are accounted for, the
emission factors developed may be the result of averaging source test results that differ significantly.

Air pollution control devices also may cause differing emission characteristics. The design criteria of
air pollution control equipment affect the resulting emissions. Design criteriainclude such items as the type
of wet scrubber used, the pressure drop across a scrubber, the plate area of an electrostatic precipitator, and
the alkali feed rateto an acid gas scrubber. Often, design criteriaare not included in emission test reports (at
least not in aform conducive to detailed analysis of how varying process parameters can affect emissions)
and therefore may not be accounted for in the resulting emission factors.

In addition to the source-to-source variability discussed above, a single emission source will also
exhibit within-source variability. To assess within-source variability and the range of short-term emissions
from a source, one needs either a number of tests performed over an extended period of time or continuous
monitoring datafrom an individual source. Generally, material balance data are not likely to be sufficient for
ng short-term emission variability because the accuracy of amaterial balance is greatly reduced for
shorter time intervals. Infact, one of the advantages of amaterial balance approach isthat it averages out all
of the short-term fluctuations to provide a good long-term average.

2.4 POLLUTANTS REPRESENTED

The following sections describe the pollutant terminology and conventionstypically used in AP-42
and L& E documents, and some of the difficulties in deriving emission factors for those pollutants from the
standard methods. .

2.4.1 Pollutant Terminology

The AP-42 document provides emission factors for three main classifications of air pollutants;
criteria pollutants and their precursors, hazardous air pollutants (HAPs), and greenhouse gases. Additionally,
ammonia and stratospheric ozone depleters are mentioned. The criteria pollutants are the most extensively
covered, because they were the origina focus of AP-42 and the Agency's regulatory efforts. Emission factors
for HAPs and greenhouse gases are being added as resources and available data all ow.
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Chapter 2 Introduction to Emission Factors

Any information on the individual chemical species which make up a pollutant category, such as
VOC, particulate matter (PM), or polycyclic organic matter (POM), may be included, even though the
guantification may not be asrobust as for the total class. When individual compounds that comprise a class
areidentified (e.g., benzo(a)pyrene, anthracene, etc. as congeners of POM), they should be grouped as
subsets of the class for clarity of presentation to the reader and to avoid double counting of emission totals.
Information on the split of organic compounds or particulate matter into more specific categories or
individual compoundsis very useful for some applications and should be included in the documents to the
extent possible.

It is often the case that the ideal measure of a pollutant may not be available, or even possible,
because of test method or data limitations, costs, or other problems. When such qualifications exist, they
should be noted in the document. There may also be some potentia overlap in measuring some compounds
(e.g., organic condensable PM and VOC). Acknowledgment of this should be noted in the document in either
the text or in afootnote to an emission factor table.

Criteria Pollutants and Precursors. The six criteria pollutants are sulfur dioxide, nitrogen oxides, carbon
monoxide, lead, particulate matter less than 10 microns in diameter, and ozone (Note that at the time of this
printing the EPA is considering changing the basis of the ambient standard from PM 10 to PM2.5). Nitrogen
oxides, carbon monoxide, and volatile organic compounds (VOC) are considered important because they are
precursors of the pollutant ozone. Additionally, anmonia, SO,, nitrogen oxides, and VOC are also
considered precursors of PM.

Sulfur Dioxide (SO,) - The primary form of sulfur from the combustion of sulfur-containing fossil fuels is
sulfur dioxide, SO,. However, other oxidation states are usually formed aswell. Emission factors can be
reported separately for SO, and SO,, or a combined emission factor for sulfur oxides (SO,), can be presented.
A combined factor for SO, should be reported on the basis of the molecular weight of SO,. This means that
an SO, emission factor should be multiplied by the ratio of the molecular weights of SO, to SO, (64/80)
before being added to the SO, emission factor. Sulfates ( SO,) should be reported separately.

Nitrogen Oxides (NO,) - Another combustion byproduct is nitrogen oxide (NO). However, severa other
nitrogen compounds are usually emitted at the same time (nitrogen dioxide (NO,), nitrous oxide (N,O), etc.),
and these may or may not be distinguishable in available test data. They are usually in arapid state of flux,
with NO, being, in the short term, the ultimate product emitted or formed shortly downstream of the stack.
The convention followed in emission factor documents is to report the distinctions wherever possible, but to
report total NO, on the basis of the molecular weight of NO,.

Carbon Monoxide (CO) - Emission factors for CO are straightforward, since there is only one compound
involved. The emission factors are reported on the basis of the molecular weight of CO.
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Chapter 2 Introduction to Emission Factors

Lead (PB) - Lead is emitted and measured as particulate matter and often will be reported for a process both
separately and as a component of the particul ate matter emission factor. The lead may exist as elemental lead
or as lead compounds (considered aHAP). The convention followed in emission factor documentsis that the
total emissions of lead and lead compounds are expressed as the weight of the elemental lead. Lead
compounds can also be reported on the basis of the weight of those compounds if the distinction can be
made.

Particulate Matter (PM) - Emission factor documents contain emission factors for various types and
sub-types of PM. PM istypically defined by the test method. Total PM refersto the amount of PM collected
in EPA Method 5 plus an EPA Method 202 sampling trains. Total filterable PM isthefilter catch in the
Method 5 train. PM 10 refersto the amount of PM that isless than or equal to an aerodynamic diameter of 10
microns, and is usually the sum of the PM collected in EPA Method 201A and 202 sampling trains (Note that
the filter catch of 201A is sometimesreferred to as“PM 10", but is more correctly identified as “filterable
PM10"). Thereisno EPA Reference Method for PM 2.5, but inertial size fractionation devices, such as
cascade impactors and cyclones, can be used to determine the filterable, or in-stack, portion of PM that is less
than an aerodynamic diameter of 2.5 microns. Asin the case of PM 10, condensable emissions should be
added to the in-stack emissions for atotal PM2.5 emission rate.

Unless noted, it is reasonable to assume that the PM emission results for processes that operate
above ambient temperatures are for filterable particulate matter, as defined by EPA Method 5 or its
equivalent (afilter temperature of 250°F). Attemptsto differentiate total particulate matter and its
subcomponents, are made throughout the L& E and AP-42, where possible. Because of test method and data
limitations, and because some sources may not generate such components, the distinction is not always made.

Volatile Organic Compounds (VOC) - Many organic compounds react photochemically along with nitrogen
oxides and carbon monoxide to form the criteria pollutant ozone. EPA regulates a class of compounds called
VOC defined (in Title 40, Code of Federal Regulations, Part 51.100, February 3, 1992) as "any compound of
carbon, excluding carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, and
ammonium carbonate, which participates in atmospheric chemical reactions." A number of compounds are
deemed to have "negligible photochemical reactivity," and are therefore exempt from the definition of VOC.
Thelist of exempt compoundsis occasionally expanded by subsequent Federal Register notices. Asof June
1995, the list includes methane, ethane, methylene chloride, methyl chloroform, acetone, many
chlorofluorocarbons, and certain classes of perfluorocarbons.

For AP-42 sections, the goal isto present emission factors for VOC asaminimum. Emission
Factors for any of the exempted compounds, particularly methane as a greenhouse gas, may also be
presented if sufficient data are available. Emission factors for "total organic compounds’ (TOC) may also be
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Chapter 2 Introduction to Emission Factors

presented, although not as a substitute for the desired VOC emission factors. TOC isaterm used to mean all
organics, including non-photoreactive compounds.

In many cases, data are not available to identify and quantify either the total mass of VOC (dueto
some oxygenated compounds that are not completely measured by many common test methods) or the
specific components of TOC which should be subtracted to yield VOC. In such cases, the VOC emission
factor is annotated in an effort to provide clear and unambiguous data to the user. It isimportant for the
emission factor document author to note the test method and any assumptions that were used to develop the
emission factors.

When possible, report the emission factorsin terms of actual weight of the emitted substance. When
the actual organic species present in the emissions are unknown, attempt an educated guess at the
composition and report as appropriate. | the actual species are unknown and an educated guessis not
feasible, calculate the VOC emissions at an assumed molecular weight of 44, and report “as propane’.

Many organic compounds are also HAPs. Where individual HAP species can be quantified, an
emission factor representing their individual mass should be developed. This quantity should also be
included in the VOC or TOC emission factors, as appropriate.

Hazardous Air Pollutants (HAPs). Titlelll of the Clean Air Act Amendments of 1990 lists 188
toxic air pollutants defined for EPA regulatory purposes as HAPs. Appendix D provides alist of these
pollutants along with an indication of those in the Urban Air Toxics program (note that many states and other
authorities designate additional toxic or hazardous compounds). Although EPA may not have a published
reference method for all of these compounds, test methods are available to allow reasonably reliable
guantification of many compounds. Emission factorsfor such compounds should represent the actual total
mass of the compounds as emitted, not just the major element's mass (note that many test methods quantify
only the major element's mass, such as chromium or mercury). PM and VOC emission factors should include
any component species which are also separately identified and quantified as HAPs.

Greenhouse Gases. Carbon dioxide, methane, and nitrous oxide (N,O) are the principal greenhouse
gases being reported in AP-42 in addition to NO,, VOC, and CO. Each should be reported on the basis of the
compound's total molecular weight. Thus, modelers wishing to convert CO, inventories given in tonswill be
correct by assuming amolecular weight of 44. Note that thisis not consistent with the convention used in
some applications of only accounting for the carbon mass of the emissions. CO, emission factors for fuel
combustion are usually based on the assumption that essentially all of afuel's carbon content is converted to
CO, Industrid processes which produce CO, emissions only from the combustion of fuel rather than from
the chemical reaction of some other raw material do not need to have CO, emission factors devel oped and
reported in AP-42, since the emissions could be better estimated from the processes' fud usage.
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Chapter 2 Introduction to Emission Factors

2.4.2 Test Methods

Historically, source tests have been the basis for the development of emission factors. EPA has
published reference methods for measuring emissions of PM/PM-10, SO,, NO,, CO, inorganic lead, and
VOC. The reference methods, given in the 40 CFR Part 60, Appendix A, and Part 51, Appendix M, define
and describe the test equipment, materials, and procedures to be used in stack tests for the various criteria
pollutants. Methods for estimating HAP emissions are published in 40 CFR 61, Appendix B and EPA’s SW-
846. The EPA publication, Screening Methods for the Development of Air Toxics Emission Factors,
EPA-450/4-91-021 Sept 91, presents an overview of the use of these reference methods for specific HAPs.
For further information, the reader can consult with the Emission Measurement Technical Information Center
(EMTIC), which provides technical guidance on stationary source emission testing. Individuals may access
EMTIC on the EPA's Technology Transfer BBS (919 541-5742) or the web site (www.epa.gov/oar/ttn-
bbs.html) or by calling EMTIC staff directly at (919) 541-0200.

Most of the EPA reference test methods were developed as aresult of a standards development
project such as for aNew Source Performance Standard (NSPS), National Emission Standard for Hazardous
Air Pollutant (NESHAP) or Maximum Achievable Control Technology (MACT). The test methods
developed for these projects were used as indicators of the level of control achieved when investigated during
the standards development effort. Two pollutants where thisis most evident are PM and VOCs. Typically,
U.S. EPA Method 5 or one of its variants was used to judge whether afacility was meeting the PM standard
and Method 25A was used to judge whether a facility was meeting the VOC standard.

In some cases, the source test method is an unbiased estimator of the actual emissions from a
process. Some examples of test methods that directly measure actual emissions are the EPA reference test
methods for CO, SO,, and NO,. The use of continuous emissions monitoring systems (CEMS) for these
pollutants will not only provide instantaneous or integrated estimates of emissions but may provide clues as
to the inherent variability of the emissions and can provide insight on those process variables that may have a
significant impact on the emissions. However, there are cases, such aswith VOC and PM, where the test
method does not measure the pollutant exactly or only measures subsets of the pollutant. It isup to the
developer to be aware of the uses and limitations of test methods.

There are other test methods that do not directly measure the pollutant. This appliesto EPA
reference test methods as well as others. In many cases, thislack of direct measurement will haveto be
accepted by the applicant, the permitting authority, and the reviewers, and they will have to recognize the fact
that the method isthe best that is available. However, often an understanding of the method can overcome
shortcomings of the method.

Typically, EPA reference test methods for PM (EPA Methods 17, 5, or 5x) measure only that
material that is collected on or ahead of the filter media of the sampling device. The material collected
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Chapter 2 Introduction to Emission Factors

depends upon the temperature at which the filter media are maintained. The filter media of EPA Method 17
isat stack temperature whereas the filter media of EPA Method 5 or 5x is maintained at about 250° F (or the
temperature specified in the method). Asaresult, these test methods only capture the non-gaseous material
and do not capture the vaporous material that will condense in the atmosphere. This material isreferred to as
the filterable particulate matter because it isthe material that can be filtered out of the gas stream at the
indicated temperature.

EPA Method 17 issimilar to EPA Method 5 except that the filter is maintained at the temperature of
theflue gas. Asaresult of thisusually higher filter temperature, somewhat |ess particul ate matter is collected
than would be in an EPA Method 5 sampling train. Other methods that are similar to Methods 5 and 17 are
the PM 10 methods, EPA Methods 201 and 201A. These methods measure in-stack PM 10 and the difference
in these sampling trains is that the probe nozzle is replaced by a cyclone which has a aerodynamic cut size of
10um. The method requires only that the material collected behind the cyclone up to the filter be recovered
and analyzed. Some source testers recover and weigh the material that is collected in and ahead of the
cyclone. The summing of this material with the material following the cyclone up to the filter will result in a
value similar to EPA Method 17. However, aswith EPA Method 17, it may not give the same results as
EPA Method 5.

EPA Method 202 will determine the condensible PM emissions and will, when combined with the
results of EPA Methods 17, 201 or 201A, or 5, approximate the PM emissions that will exist in the ambient
environment. Inthe Method 202 analysis, the material that is collected in the impingersis extracted with
methylene chloride and separated into two fractions; an organic fraction and an agueous or inorganic
fraction.. The organic fraction isevaporated at room temperature and then quantitatively weighed. The
water in the agueous fraction is boiled off to leave the inorganic material which is also quantitatively
weighed. By combining al of the portions of quantitatively weighed material, the total particulate matter
emissions that would occur in the ambient air can be determined. In combining all of these weighings, it
should be noted that there may be errorsin combining data from different test methods. For example, the
combination of EPA Method 5 data with EPA Method 202 data following an EPA Method 17 sampler would
result in greater emissions than may actually occur. Thisis because some of the material collected in EPA
Method 5 would also be collected in the impinger portion following EPA Method 17. This difference
becomes greater as the differences between the stack temperature and the EPA Method 5 filter temperature
becomes greater and also as the relative amount of condensable material becomes greater.

The test methods that have been used to estimate organic emissions may not determine the actual
emissions of the pollutant defined as VOC. The test methods that are available for quantifying organic
emissions are EPA Methods 18, 25, and 25A. Each of these test methods measures organic compounds
differently. These differences depend upon the basic response factor of the instrument used and on
assumptions about the molecular weight of the compounds being determined.
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EPA Method 18 has the potential to come the closest to estimating actual emissions of all of the
pollutants that are in the gas stream in major quantities. Thisis because each constituent is separated and
guantified individually, allowing the individual constituents molecular weights to be used in quantifying the
total mass emitted. If theinstrument is correctly calibrated for each of the major species present in the
stream, the sum of all of the species can be an accurate measure of VOC or TOC. However, it is often not
possible to identify all of the species present and to calibrate for each one. This test method is seldom used
because of its complexity of operation and the time required to perform the analysis. Additionally, the test
may have been terminated prior to all compounds being measured.

EPA Method 25 separates the methane from the non-methane and converts all of the non-methane
organicsto methane prior to being analyzed. Asaresult, the detector only sees methane, so the response
factor is constant and the total number of carbon atoms can be accurately determined. However, thereisa
high minimum detectable limit (50 ppm as carbon) and a potential error isintroduced when estimating the
total mass of the compounds as emitted because of errorsin estimating the number of chlorine, oxygen,
hydrogen, or other atoms associated with each carbon atoms. Note that modifications of this method are
often used to measure only the non-methane organic compounds. However, ethane and other non-reactive
compounds would still he counted by this modified method, leading to an overestimate of VOCs if non-
reactive species are present in any significant quantity.

EPA Method 25A isthe most commonly used test method for organic emissions. It is used because
it can provide continuous emissions measurement once it is set up and its operation is relatively straight-
forward. However, the response factors for this method vary for the different compounds that exist in the flue
gas. The presence of oxygen or halogens depresses the response. In fact, the method has almost no response
to small chlorinated or oxygenated compounds, such as formaldehyde. Therefore, the results of a
Method 25A test should be augmented by the amount of any formal dehyde determined by a separate method
when developing aVVOC emission factor for sources where formaldehydeis present. Because Method 25A
does measure methane, ethane, and some other non-reactive compounds, VOCs may be overestimated even
when the response factors are corrected for the problem compounds. Thus care should be taken to evauate
what compounds are expected from a source before labeling Method 25A resultsas “VOC”.

Table 2-1 contains alist of the preferred methodologies, by pollutant, available for determining HAP
and criteria pollutant emissions from stack sampling.

2.5 REASONS AND METHODS FOR INITIATING SECTION PREPARATION AND REVISION

The Clean Air Act Amendments of 1990 added greatly to the number of air pollution sources for
which emission factor development was required, and also called for the improvement of existing emission
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factors. Thisincreased emphasis on emission factor availability and quality contributed extensively to the
formation of EFIG.

Given this new emphasis on expanding the coverage and quality of emission factors, it isimportant
to rank emission factor needs so that the Agency's limited resources are best applied. Assignment of priorities
regarding development or revision of emission factors may be affected by the following:

Table2-1. RECOMMENDED TEST METHODOL OGIES FOR HAZARDOUS AIR
POLLUTANTSAND CRITERIA POLLUTANTS

Pollutant Test Method

SO, EPA Method 6 and CEM Method

NO, EPA Method 7 and CEM Method

0,/CO, EPA Method 3 and CEM Method

(6(0) EPA Method 10B

VOC* *EPA Methods 25A and 0011 (formaldehyde) or
*EPA Method 25

Speciated organics EPA Methods 18, 0030, and 0010

Metals and metal compounds (including lead) EPA Method 12

PM, filterable EPA Methods 5 and 17

PM, condensable (considered < 1 pm in size) EPA Method 202

PM-10, filterable EPA Methods 201 and 201A

. *No test method directly measures VOC unlessit is known that the source does not emit formaldehyde or any
of the non-photochemically reactive organics. Care should be taken to adjust for these species where they are
suspected of being significant.

Outside requests for better source and emission factor information, or for information on a category
or pollutant not already addressed. Requests may come from other Groups within OAQPS, EPA laboratories
and regional offices, state agencies, trade associations, special interest groups, or private individuals. The
requests may take the form of directives, |etters, oral inquiries, or comments on published emission factors.

New information developed initially for Emission Standard Division (ESD) background documents
involving New Source Performance Standards, Maximum Achievable Control Technologies (MACT),
National Emissions Standards For Hazardous Air Pollutants (NESHAP), and Control Techniques Guidelines
(CTG), and from reports by various EPA laboratories.
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Contractor or consultant expertise on a source category may have developed during previous work,
either for EPA or for other clients, and may warrant considering arelatively low-expense update and
expansion of availableinformation.

Also, EFIG periodically performs assessments of the source activities covered by the AP-42 and
L& E document series and those not included to determine which, if any, source categories warrant future
efforts either to update an existing document or to develop anew one. In addition to these possibilities,
Section 130 of the Clean Air Act Amendments (related to photochemical pollutants) emphasi zes the process
through which any party may submit valid information to EFIG for review and publication (see paragraph
2.7).

The tasks of emission factor document preparation have historically been done either by Agency
personnel or by a contractor, depending on cost, time, and contractor qualifications, asthe EFIG Leader
directs. Industry trade groups and industry groups have also been partners with EFIG in developing new
factors. These tasksinclude compilation or generation of data, data evaluation, and preparation of the draft
document, aswell as EPA review, coordination of outside review, fina editing and formatting, and
publication. Asaresults of section 130 of the CAAA, many of these tasks may be performed by an industry
group or a State or local agency.

2.6 MECHANISMS FOR INITIATING REVISIONS TO AP-42

2.6.1 Internal Prioritizations/EPA Needs

The AP-42 Team relies on several processes to establish the priorities for selecting the source
categories and sectionsto update or initiate. A prioritization scheme reflecting the impact of the particular
source category on national emissions, number of sites, localized problems, and other measures has been used
in the past.

2.6.2 State/Local Emission Factor Initiatives

Beginning inthe FY 96 budget year, Section 105 funding was identified for possible use by States
and local agencies for activities leading to the development and adoption of emission factors. These emission
factors may be devel oped to meet a unique situation within the jurisdiction (customized to meet those specific
conditions) or as aspecial effort to improve emission factorsthat are utilized by many. The EFIG staff
expectsto be heavily involved in coordinating and consulting with these activities as they develop and the
expectation is that the EFIG staff will actually finalize the incoming revisionsin AP-42 or will be thefina
reviewer and quality assurance for guaranteeing that the information put into AP-42 is correct and complete.
One of the mgjor roles of the EFIG staff in this areawill be the conduct of these reviews and steering
activities to assure that funds spent on devel opment of emission factorsis carried out efficiently and with
technical integrity, and that they become available to the user community at large.
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2.6.3 Industry Initiatives

There has been increased interest and efforts to work jointly with industry, usually atrade
association, to develop new and improved emission factors. This process will develop over time, but thereis
alikelihood that there will be increased efforts on the part of industry to fund testing, propose new emission
factors, and even devel op proposed new sections for AP-42. Part of the purpose of this document will beto
provide a clear understanding between the EPA and industry staffs of their roles and responsibilities (and
limits of flexibility) and the steps that must be followed to maintain integrity, believability and realization of
needs. Thisisthe areathat best addresses the public participation aspects of thiswork asreferred to in
Section 130 of the Clean Air Act (1990) and discussed next.

2.7 EPA's PUBLIC PARTICIPATION PROCEDURES

EPA provides opportunities to participate in establishing, evaluating, and revising emission factors
through a public review process. These emission factors are made available for external review and comment
before publication. External reviewersinclude representatives of affected industries and trade associations,
state and local air pollution control agencies, and environmental groups. EPA has worked cooperatively with
trade associations to gather datain developing emission factors and plans to continue to do so.

EPA's published emission factors are intended to provide an affordable method of estimating
emissions, particularly to characterize total emissions of alarge geographic area containing many individual
facilities. Therefore, these emission factors attempt to represent atypical or average facility or processin a
givenindustry. EPA recognizesthat other methods of obtaining emission estimates may be more accurate
than industry-average emission factors, and it encourages the use of better methods whenever a source and/or
the state or local regulating authority is able to support those methods, which include continuous emission
monitoring, source testing, material balances, and engineering calculations.

Anyone with valid information is encouraged to submit data to establish new emission factors, revise
existing emission factors, or demonstrate improved emissions estimating techniques. Information may be
submitted at any time, regardless of whether a subject sourceis currently addressed. The Agency encourages
all interested parties to take every opportunity to review emission factors and to provide information for
factor quality improvement. Specific details on participating in the public review of emission factors appears
in Public Participation Procedures for EPA's Emissions Estimation Guidance Materials, which appearsin
Appendix B.
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CHAPTER 3

UPDATE PROCEDURES AND INFORMATION FLOW

This chapter provides an overview of the process and the steps required to develop anew, or update an
existing, emission factor document. (See Figure 3-1.) A more detailed discussion of how to accomplish these
steps is presented in Chapter 4.

3.1 PRELIMINARY DATA SCREENING

A preliminary screening of in-house Emission Factor and Inventory Group (EFIG) information is
conducted to determine if an new or update section iswarranted. This screening may be triggered by the
reasons discussed in section 2.5.  This screening involves assembling and reviewing all datain hand and
searching for additional availableinformation. Thistask entails areview of al information in EFIG internal
files, including those for AP-42, the Locating and Estimating (L& E) documents, Source Test Information
Retrieval System (STIRS), Factor Information Retrieval System (FIRE) and EPA's Air Emissions Species
Data Base SPECIATE. Additional information may be available from EPA’s Emission Standards Division,
the Office of Research and Devel opment, trade associations, and other sources, as detailed in Section 4.3.
After review of thisinformation, adecision is made by the EPA project leader on whether to proceed with the
section development or revision or to stop work.

3.2 ADDITIONAL DATA COLLECTION

Following a decision to proceed, arequest is made to external organizationsto review existing
information and to supply any additional data. Thisrequest is made to trade association(s) representing the
source categories covered, afocused list of state and local agencies and selected environmenta interest
groups. Theindustry associations and state and local agencies may be able to contribute process
descriptions, source emission tests, and additional information on emission controls.

3.3 DRAFTING DOCUMENTS

Following receipt of additional information, revision of an existing emission factor document or
development of a new document is begun. Aninternal draft is expected in about 6 months unless a
significant amount of new information is identified through industry or state and local agency contacts.
Existing text should be used if possible, with technical accuracy or editorial inadequacies improved where
needed. Extensive information describing the preparation processis given in Chapter 4 of this document.

If an AP-42 section is being drafted or updated, work on the background document discussing all
primary references, calculations, and other pertinent information (as well asthe related files) is done
concurrently. The background document should identify all data, discuss their quality rating(s), and
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document all decisions on their use. Analyses and any statistical manipulations of the data should also be
clearly documented. The background document for a revised section should clearly indicate which emission
factors were deleted, revised, or added.

3.1 Preliminary Data Screening

¢

Is Revision
Warranted —» No — g Stop
Work

3.2 Data Collection

'

3.3 Draft Revised Document,
- Factors, and Background Information

'

3.4 Internal Review

A l

3.5 External Review

'

3.6 Finalize Document and Factors

'

3.7 Update Distribution Mechanisms and Files

'

3.8 Errata Procedures

Figure 3-1. Overview of the emission factor document preparation process.
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3.4 INTERNAL REVIEW

All documents should be reviewed for clarity, technical accuracy, and thoroughness. The EPA project
leader's review should be completed in about 2 weeks and should be followed by distribution for internal
review by other relevant Agency personnel. Thisinternal review should be completed in 30 days. The
project leader should collect and maintain all comments on this review draft and ensure that all comments are
addressed and incorporated within 30 days. After the project leader's review and approval that thisdraft is
technically satisfactory, it isthen ready for external review. If the project leader cannot approve arevised
draft because of technical deficiencies, then additional drafts, revisions, and reviews may be necessary before
proceeding to external review.

3.5 EXTERNAL REVIEW

After internal review is complete, the document is now ready for external review. In general, anyone
who supplied technical datafor the document is asked to review it. External reviewers should include
appropriate representatives of industry, state or local agencies, environmental organizations, and other
technical experts who will agree to provide comments.

For external review, the project leader should provide an e ectronic edition of the revised draft AP-42
section and the revised background document to the Clearinghouse for Inventories and Emission Factors
(CHIEF) Sysop for posting on the CHIEF Bulletin Board. The AP-42 electronic section should contain all
graphics and tables that are to be part of the paper version. The revised background document should include
any files used for the development of the section such as spreadsheets, results and statistical analyses and
data bases). A "caution" page should be included as the first page of each draft AP-42 section, emphasizing
the fact that thisis draft information that is subject to change, and should not be cited, quoted, or used for
regulatory purposes. The external review draft is posted only for the purposes of soliciting comments,
corrections, and additional data. External review is projected to take about 45 days unless additional review
timeis approved by the project leader. When significant or extensive changes are made in response to review
comments, further review(s) of additional drafts may be necessary and would be accompanied by the
appropriate CHIEF Bulletin Board notices.

3.6 FINALIZATION OF DOCUMENT

All external review comments should be sent to the EPA project leader for review and resolution. All
revisions necessary to address technical comments should be approved by the EPA
project leader. After the approved revisions are incorporated, the final draft document should be reviewed by
the EPA project leader to ensure satisfactory resolution and incorporation of al technical comments. Any
editorial corrections should be made at this point and the draft is then considered final and ready for
distribution. The EPA project leader should produce afinal master paper copy from the electronic filesin
order to ensure that all distributed versions will be consistent and to ensure that the electronic file is complete
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and usable. The EPA project leader is the responsible authority for distribution of the completed document.

3.7 DISTRIBUTION MECHANISMS

The EPA project leader authorizes final distribution of the document by submitting the electronic file
to the CHIEF Sysop and a paper copy, generated from thisfile, to Info CHIEF for placement on Fax CHIEF.
The electronic file will be posted on the CHIEF BBS and will be used for the periodic update of the Air
CHIEF CD-ROM and for the publication copy of the next AP-42 supplement.

It is extremely important that all electronic and paper versions of the AP-42 sections agree.
Distribution procedures are to be strictly followed to ensure this. L& E documents are ready for publication
and distribution when completed and have no annual update cycle like the AP-42; except possibly the updates
on the Air CHIEF CD-ROM.

Upon receiving the final, approved electronic file(s) from the project leader, the CHIEF Sysop then
notifies the individual (s) responsible for both the Air CHIEF CD-ROM and paper supplements to AP-42 that
these updates are complete and ready for updating of the éectronic and paper media. The Sysop is
responsible for copying the final eectronic file of an AP-42 section onto the writable disks that have been
specially designated for only final, approved versions of AP-42 sections. The Air CHIEF CD-ROM is used
asthe archival copy of all the sections of AP-42. The Sysop will maintain master files between printings of
the Air CHIEF CD-ROM.

3.7.1 Hard Copy
Individual new or revised AP-42 sections will be held for publication together as a supplement to the
Fifth Edition. L& E documentswill be printed and made available as they are ready.

Because al items within emission factor documents are to be prepared and made available
electronically, including graphics, the hard-copy outputs of the el ectronic files should be of good quality and
satisfactory as camera-ready copy suitable for a printing master.

3.7.2 FaxCHIEF

Fax CHIEF is afax-on-demand service containing the printed version of al final AP-42 sections,
(but not L&E’Ss). A separate document is maintained on the Fax CHIEF listing all AP-42 sections changed
since the last publication of an edition or supplement. Fax CHIEF can be accessed at (919) 541-5626 or
541-0548.

3.7.3 CHIEF Bulletin Board System (BBS)
The CHIEF BBSis an eectronic repository of the most up-to-date information on inventories and
emission factors, including AP-42 sections, L& E documents, and FIRE. It is accessible on the OAQPS
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Technology Transfer Network (TTN), phone number (919) 541-5742.

The CHIEF BBS contains electronic files of the most current versions of final emission factor
documents. A separate Errata File (see Section 3.8) is also maintained on the CHIEF BBS. Historical or
archival copies of both AP-42 and L& E eectronic files will not be maintained on the CHIEF BBS.

For final AP-42 sections, the CHIEF BBS will also be the repository for the electronic files of
background information to support the assignment of emission factors and ratings. The background file shall
contain the following electronic files:

° Thefull text of the background document;

° All spreadsheet and data base files used in the devel opment or documentation of information
contained in the AP-42 section or background document;

° Graphicsfilesin the native format of the software used to generate those files and any
exported format that was necessary to enable retrieval into WordPerfect® Version 6.1 for
Windows, and that were used in the AP-42 section contained on the CHIEF BBS or the
background document; and

° Any other electronic file designated by the EPA project leader as germane for documentation
purposes.

3.74 FIRE

The FIRE data base contains emission factors from final, not draft, AP-42 sectionsand L& E
documents that are available at the time of the annual FIRE update. The FIRE project leader isresponsible
for incorporating any new or revised emission factors from new or updated AP-42 sectionsor L& E
documentsinto FIRE.

3.7.5 Air CHIEF CD-ROM

The Air CHIEF CD-ROM contains the most recent electronic version of final emission factor
documents as of the cutoff date for CD-ROM production. The Air CHIEF CD-ROM will serve asthe
archival copy of the eectronic version of AP-42 sections and L& E documents as new or revised editions are
prepared.

3.8 ERRATA PROCEDURES

In the event that errors are detected in afinal AP-42 section a notation will be added to the erratafile
available on the CHIEF BBS. The eectronic file should be corrected and the correct
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version should replace the erroneous version immediately on the CHIEF BBS. The next printed supplement
must also contain the corrected copy.

The project leader is responsible for any necessary changes, including updating document footer
dates, and preparing notices to be posted on the CHIEF BBS and Fax CHIEF, and The CHIEF Newsletter, if
deemed necessary. The project leader will notify the CHIEF Sysop of what material on the CHIEF BBS must
be revised and will provide the corrected electronic file for the section, in addition to an Errata File notice to
be posted on the CHIEF BBS. The project leader will also submit the corrected paper version to update Fax
CHIEF. The project leader isresponsible for the same reviews for consistency between the electronic and
paper versions asin afull, regular update. The project leader must also prepare a memo to be attached to the
paper and electronic copies of the background document to record any such revisions.
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CHAPTER 4

FACTOR DEVELOPMENT AND PRESENTATION DETAILS

This chapter isintended as a compilation of proceduresto be used as a guide for the individuals who
prepare or revise emission factor documents to be published as AP-42 sections or Locating and Estimating
(L&E) documents. Such new or revised emission factor documents are continually being prepared.
Following a standard technical and editorial approach to preparing and revising, these documents will
maintain internal consistency within each document and will help to make the information presented in both
document series more consistent in format. Since the procedures for AP-42 and the L& E documents are
similar, they will be discussed on the same basis hereafter except where specific differences need to be noted.

Format and style specifications for both AP-42 and L& E documents appear in Appendix A and
should be reviewed early in the course of preparing anew or revised AP-42 section or L& E document, by
both the prospective author and the clerical staff who will produce the final section.

Because the AP-42 and L& E document series contain many sections produced at different times by
different authors, uniform reporting and editorial practices are essential. This chapter setsforth standards to
be followed in document format and el ectronic publishing requirements.

4.1 CONTENT AND FORMAT OF A TYPICAL AP-42 SECTION

Thetypical AP-42 section consists of the following elements:

° General process description, with flow diagram(s) indicating emission points and
pollutants,

Discussion of emissions and any applicable or typical control devices

Table of emission factors and/or equations for calculating emission factors
Dated listing of changes since last revision

List of references

The emission factor table(s), usually presented toward the end of the emission discussion portion of
the section, will be the most critical component of the section. The text and flow diagrams explain and
qualify the tabulated emission factor data. While the text provides general information on the process and
pollutants, users often turn first to the tablesto obtain the emission factors. If the tabular information is not
clear, the user may then consult the diagram or the text and, if need be, the references. The emission factor
table should provide the user with emission factors for a source and should give the user al the information
needed to apply the emission factors correctly. The user is assumed to have an engineering or other technical
background, to be somewhat familiar with the source operations, and to need information about any
gualifications placed on the emission factors. The most important part of an AP-42 section, therefore, isits
emission factor table(s), which must be able to stand alone in terms of clear technical content for use by the

4-1



Chapter 4 Factor Development and Presentation Details

reasonably well-informed user. The lesswell informed user is expected to familiarize themselves by reading
the text describing the process, sources of emissions and controls employed. A principa point to keepin
mind in table preparation isto report emission factors for as many different subcategories within the source
activity as reasonably possible. Source Classification Codes (SCCs) should be included in the tables for each
emission source.

Footnotes to tables should be provided to explain any and all qualification of emission factors and
conversions. These notes may be as brief as arecommendation to read the text before applying a particular
emission factor, or as lengthy as necessary to assist with correct emission factor usage.

For asimple process, aflow diagram may not be necessary. When provided, it should be designed to
complement the emission factor tables. The same terminology should be used in the table and the diagram.
Emission sources not covered in the table, either because the emissions are insignificant or because data are
unavailable, should be shown on the flow diagram for the user'sinformation. Detailed process schematics are
preferred, instead of simple block diagrams, if they do not detract from the primary purpose of comple-
menting the emission factor table. However, be aware that all schematics and diagrams must bein acertain
format, as discussed later, in order to be compatible with the e ectronic distribution of the final documents..

The process description text explains the flow diagram and gives a general idea of the process. Itis
not intended to give a complete description of the industry, and may refer the reader to specific references
where more information can be obtained, if needed. The emission and controls portion of the text explains
the information given in the emission factor table.

The references for an AP-42 or L& E section can be extremely important to a user who wishesto
apply an emission factor to a specific source. Although emission factors do not apply to specific sources with
absolute accuracy, the additional process characterization and other information found in the references may
enable a user to more accurately estimate emissions. A good reference list, including a background document
containing basic information, will be quite helpful to the user. Theinformation in any proper reference
citation will identify the reference clearly, and provide the reader with sufficient information to obtain a copy.

The single, most important point about the format of any emission factor document is that all
elementsincluding, but not limited to, text, tables, figures, diagrams, and reference lists, must be prepared
electronically, and the final version must be suitable as a camera-ready master for printing and electronic
distribution. The Emission Factor and Inventory Group (EFIG) has designated that the word processing
software, WordPerfect® for Windows, be used for all emission factor documents. (Currently, Version 6.1 is
recommended.) Any graphic drawings or figures should be prepared in a software, such as Freelance® for
Windows, that is compatible for producing a camera-ready master without significant additional effort.
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4.2 CONTENT AND FORMAT OF A TYPICAL L&E DOCUMENT

The major purposes of L& E documents are to identify the significant sources of the pollutant of
interest and to identify techniques for estimating emissions for these sources. Each L& E document typically
begins with an executive summary listing an overview of the primary categories of emissions. This summary
should include a table presenting the national emission estimates devel oped for the predominant categories
emitting the pollutant. Due to the evolving nature of toxic air pollutant programs, it is often difficult to
develop supportable national emission estimates for all source categories. As new information is developed,
the magnitude of the national total emissions will be adjusted as well as the relative rankings of source
categories.

Thefirst section, usually entitled "Purpose of Document,” states general information about the series
of L& E documents and contains a current list of pollutants for which published L& E documents exist and
their EPA publication numbers. The remainder of Section 1.0 provides details on any relevant standards,
their history and their current status, issued by EPA or possibly other agencies, such as the Occupational
Safety and Health Administration (OSHA) or the U.S. Consumer Product Safety Commission, and which
may affect emissions of the pollutant of interest. This section concludes with paragraphs advising readers
about how to best use the document, cautions about the data, and opportunities for document review and
comment aswell as providing additional data.

The second section begins with an overview of the entire document, which briefly outlines the main
focus of each subsequent section and any appendices. The remainder of Section 2.0 describesthe ratings
assigned to emission factors and the criteriafor assigning these ratings, and also describes the criteriafor data
quality ratings for source tests from which the emission factors were derived. Chemical and physical property
data are typically included in Section 3.0.

The remaining sections may vary and will be structured according to the types of sources and
processes that emit the pollutant being addressed. Information such as how the substance is created or
prepared for use, or any manufacturing operations in which it isused are discussed. Like AP-42, L& E
sections include process flow diagrams, discussion of emissions and controls, and emission factor table(s).
Where appropriate, it is acceptable to use the process descriptions from other L& E or AP-42 sections.

Thelast sectionin an L& E document prior to the references describes typical sampling and analytical
methods for the pollutant in question. The last text section usually lists the references used to prepare the
L& E document.
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Required appendices include one in which methods for estimating the national emissions are
described, and another containing a summary table of al emission factors (by SCC) presentedinthe L& E
document. Detailsregarding format for L& E documents can be found in Appendix A.

4.3 DATA COLLECTION

Thefirst step in characterizing sources and pollutants for emission factor documentsinvolves a
search for and collection of available emissionsinformation associated with the sources or pollutants of
interest. The purpose of this effort isto gather current information that can be used to write process
descriptions, identify facilities, pollutants, and emission points, and devel op emission factors and emission
estimates. Thisinformation search should include the following sources: (1) current AP-42 background
files; (2) technical papers (e.g., trade journals, conference reports); (3) emission factor data bases and bulletin
boards; (4) EPA and other federal agency contacts; (5) State and local agency contacts; and (6) industry
contacts and trade associations.

4.3.1 AP-42 Background Files

The AP-42 background files are the beginning point for any AP-42 section update effort and should
be reviewed for any section being updated. The file contains the background document for the existing
section, copies of emission test reports used to establish the emission factors, copies of other emission test
reports cited in the background report, as well as copies of other references. The file may also contain recent
information or test reports accumulated by various EPA personnel.

4.3.2 Literature Search

A search of technical papersfor source test and background information should be conducted for the
emission source category or pollutantsin question. This search can be conducted by EPA library services.
The request for a search from Agency library services should be made directly through the EPA project
leader. It should be noted, however, that the EPA search may be limited and may need to be supplemented by
additional externa searches.

The following references and documents are examples of sources of information that should be
reviewed. The project leader should develop alist of the best placesto look.

° Background Information Documents (BIDs) for New Source Performance Standards
(NSPS) and National Emission Standards for Hazardous Air Pollutants (NESHAP) or
Maximum Achievable Control Technology (MACT) standards;

° Locating and Estimating (L& E) documents,
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° Control Techniques Guidelines (CTG) documents:

° Control Technology Center (CTC) and EPA’ s Office of Research and Development
documents;

° References in the National Technical Information Service (NTIS);

° References in the Compendex Plus computerized datafile in DIALOG, a computerized
bibliographic utility;

° Kirk-Othmer Encyclopedia of Chemical Technology (for process information);
° Mannsville Chemical Products Synopsis;
° SRI Directory of Chemical Producers;
° Chemical Marketing Reporter: Chemical Profiles;
° Technical Trade Associations;
° AWMA'’s Engineering Manual and Journal Articles;
° University libraries;
° Emission factor reports produced by States or local agencies or Europe and elsewhere;
° Information in AP-42 background files pending review;
° Factor Information REtrieval System (FIRE) data base; and
° State data bases, permit files, and source tests.
° BACT analysis
4.3.3 Emission Factor Data Bases
The following data bases and bulletin boards are sources of emission factors and supporting data. A

search of these data bases early in the data collection process can identify data leads and possible sources of
information to characterize a particular industry.
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° EPA's Factor Information Retrieval (FIRE) System - a consolidation of criteriaand HAP
emission factors from the AP-42 Fifth Edition, L& E documents, state source test reports, and
Aerometric Information Retrieval System (AIRS)-Fecility Subsystem (AFS);

° VOC/PM Speciation data base Management System (SPECIATE) - clearinghouse for
speciation profiles (not emission factors) for VOCs and PM used primarily for atmospheric
modeling;

° Toxic Release Inventory (TRI) data base. Most useful for preparing L& E documents, but it
can also help in identifying facilities related to an AP-42 section and it may identify
additional toxics being emitted by those facilities;

° National Air Toxics Information Clearinghouse (NATICH) data base;

° Source Test Information Retrieval System (STIRS) - A databse of stack test reports collected
from states by the EPA and stored electonically on CD-ROM disks.

° The emissions estimation code in the AIRS data base may identify which States have
developed their own emission factor or rely on individual source tests to estimate emissions
for the category of interest; and

° Source Characterization Group source test files, including the Test Method Storage and

Retrieval (TSAR) data base.

4.3.4 EPA and Other Federal Agency Contacts

Various EPA offices and other Federal Agencies may also be able to provide information
characterizing emissions and should be contacted. Potential sources of information include EPA’s Emission
Standards Division (ESD), EPA research laboratories, the Department of Energy, the Department of Defense,
and the Department of Agriculture.

The ESD of OAQPS isresponsible for developing and promulgating regulations for stationary
sources of air pollutants. In doing this, ESD produces numerous source test reports, background information
documents, and other useful technical reports. ESD reports should be reviewed for data on the industry in
guestion. In addition, EFIG, the CTC, and the EPA’s Air Quality Strategies and Standards Division should
be contacted for information that may be pertinent to emissions document development.
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Other parts of the Agency, such asthe Acid Rain Division of EPA's Office of Air and Radiation, and
Climate Change Division of the Office of Policy Planning and Evaluation should be contacted by the project
leader in seeking information on a source category.

The EPA laboratories that might provide useful datainclude the Risk Reduction Engineering
Laboratory (RREL) in Cincinnati, the Air Pollution Prevention and Control Division (APPCD) and the
National Exposure Research Laboratory (formerly AREAL) in Research Triangle Park (RTP), NC. These
laboratories are generally more research oriented than OAQPS, and often develop and report emission data
that are usable in emission factor documents.

The EPA Regional Offices can be surveyed for general data and source test reports, if there are
reasons to believe such dataexist. Thisinformation may be especially pertinent when a source category
under review is concentrated in a particular Region. Examples would be anthracite coal in Region I, sulfite
paper millsin Regions | and X, and bagasse-fired boilersin Regions |V and I X.

Initial requests should be specific. Itishelpful to find personnel who have visited the sources being
studied and who can offer valuable detailed information on equipment configurations, control devices,
emissions, etc., that may not be otherwise available. Avoid recontacting and recollecting the same data
already solicited and incorporated into STIRS and other data bases. The project leader should also make the
initial contact to other Federal Agencies.

4.3.5 State and Local Agency Contacts

State and local agencies are contacted if a source category is concentrated in certain states, with
initial contact made by the project leader. Aswith the EPA Regions, it is desirable to contact someone who
has visited the source types of concern. The Federal Report Act dictates that no more than nine state agencies
or private entities may be contacted by EPA or EPA contractors with the same request without an information
request approved by the Office of Management and Budget. State agency contacts may be obtained through
the respective EPA Regiona Offices or STAPPA/ALAPCO. In order to avoid redundancy, make all requests
in the context of work already done.

4.3.6  Industry Contacts and Trade Associations

Companies may be contacted to obtain copies of test reports and process information. To select
which companies to contact, alist of plants can be compiled from current directories and the companies with
the most plants can then be identified. By contacting the headquarters of such companies, requests can be
centralized and coordinated and information can be collected on alarge number of plants and pollutants. In
cases where contacting the major companies would not provide sufficient information, additional companies
may be identified.
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Occasionally, affected trade associations possess current process information, including successful
process modifications, control devices, etc, that may be helpful in developing a section. Whenever possible,
these associations should be consulted, especially for comments on the draft version of a section or document.
The EFIG maintains a computerized list of potential and past contacts, by section, and their phone numbers
and addresses that should be used as a starting point when contacting these associations. Due to the dynamic
nature of individuals and organizations, this information is often dated and must be augmented by direct
contact with individuals to ensure currency of information. In addition, many relevant trade association are
listed in the National Trade and Professional Associations of the United States directory.

44  DATAEVALUATION AND ANALYSIS

After the data have been collected, the next step isto review and analyze the data to determine which
data should be used for the development of emission factors and how that data should be grouped. The
analyst must evaluate the validity of individual emission source assessments (source tests, mass balances,
etc), how well the tested sources represent the source category as awhole, and whether subdividing the source
category iswarranted. The results of each assessment must have a data quality rating assigned. A clearly
written summary of all data evaluated, any necessary assumptions that were made, and all decisions reached
are incorporated into the background report. Both the data that is excluded from eventual usein any emission
factor and the data that are used should be described in a concise manner.

4.4.1 Evaluation of Primary and Secondary Data

Emission factorsin AP-42 sections and L& E documents are typically based on data obtained from a
variety of sourcesincluding, but not limited to, published technical papers and reports, documented emission
test results, and personal communication. The data obtained may vary from single values to ranges of
minimum and maximum values, and even to data from replicated source tests. Some data sources provide
complete details about their collection and analysis procedures, while others provide relatively little
information in this regard.

Source test reports should be reviewed and summarized for at least the items listed below. The
reviewer should also make note of any other items about the facility, test method, or the test report that might
have affected the total emissions or the emissions per thruput unit.

process, feedstock, or fuel type

plant capacity and oper