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PREFACE

This document is the first volume of a two-volume series designed to provide assistance to air
pollutlon control agencies in preparing and maintaining emissions inventories for carbon monoxide
(CO) and precursors of ozone (O,). Emissions inventories provide the foundation for most air quality
control programs. This document describes procedures for preparing inventories of volatile organic
compounds (VOC), oxides of nitrogen (NO,) and CO on a countywide annual or seasonal basis. Such
an inventory is required by the 1990 Clean Air Act Amendments for establishing a baseline in O,
nonattainment areas, while an inventory of CO emissions is required for CO nonattainment areas.

The second volume of this series offers technical assistance to those engaged in planning and
developing detailed inventories of VOC, NO, and CO for use in photochemical air quality simulation
models. Such inventories must be gndded speciated and temporally allocated (hourly) and are
required of the more serious O, and CO nonattainment areas only.

This first volume has been revised from the 1988 version to include current information pertinent
to inventorying emissions of CO and precursors of ozone. This edition includes changes and
additions as briefly summarized below: :

e Reflects emissions inventory requirements of the 1990 Clean Air Act
" Amendments for ozone and CO state implementation plans (SIPs).

. Discusses the role of EPA’s Aerometric Information Retrieval System (AIRS)

in the inventory preparation process. Also, describes requirements for

~ submittal of SIP inventories in on AlIRS-compatible computer readable
format. '

. Revises all tables to reflect Standard Industrial Classification (SIC) code
changes as found in the 1987 SIC publication.

. Addresses questions and comments on the previous edition of Volume |.

. Includes new information on publicly owned treatment works (POTWSs) and
hazardous waste treatment, storage and disposal facilities (TSDFs)
(Chapter 3).

. Updates emission factors for stationary source solvent evaporation
(Section 4.3). .

. Summanzes statlonary area source emission factors (T able 4.10-1)

presented in the document.

. Includes default seasonal adjustment factors for the CO season (Chapter 6).

. Updates and expands the list of point source categories (Appendix B).
. ° Includes new information on Control Techniques Guidelines (CTGs) and

Alternative Control Technology documents (ACTs) (Appendix C).

. Includes a new section on previously uninventoried source categories
- (Appendix E). .

. Updates discussions of associated EPA programs and references pertinent
to inventorying.
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CHAPTER 1

INTRODUCTION

1.1 PURPOSE

The Clean Air Act Amendments of 1990 (CAAA) recognized that many areas across the United
States were in violation of the national ambient air quality standards (NAAQS) for ozone and/or carbon
monoxide (CO). One of the first activities for developing an air quality control strategy for these areas
is to prepare an inventory of the emissions of interest. .Ozone is photochemically produced in the
atmosphere when volatile organic compounds (VOC) are mixed with oxides of nitrogen (NO) and CO
in the presence of sunlight. Emissions of CO are more directly related to concentrations of CO in the
atmosphere. To develop and implement an effective ozone control strategy, an air poliution control
. agency must compile information on the important sources of these precursor poliutants. Likewise,
information on sources of CO emissions must be gathered as a basis for developing CO control
~ strategies. This is the role of the emission inventory—to identify the source types present in an area,
the amount of each pollutant emitted and the types of processes and control devices employed at
each plant. Prior to deveioping an ozone or CO control strategy, the inventory must be used with an
appropriate source/receptor model to relate emissions of VOC NO, and/or CO to subsequent levels
of ozone or CO in the ambient air.

Emission inventories are compiled using methodologies which are described in inventory
guideline references. One such reference, Procedures for Emission Inventory Preparation, Volumes
I-v,"® was developed as general guidance to those engaged in inventorying criteria poliutants.

This document, published in two volumes, provides guidance to those engaged in planning and
compiling CO and ozone precursor emissions inventories (VOC, NO, and CO). It is particularly
directed toward areas that are not in attainment of ozone and CO NAAQS. Volume I is devoted to
presenting step by step procedures for compiling the basic emissions inventory. In this context,
*basic' refers to an inventory that provides the type of data needed for establishing a baseline of
emissions from which to tract reductions for input to the simplest photochemical ozone
source/receptor models, such as the Empirical Kinetic Modeling Approach (EKMA) with some minor
modifications and for input to the more complex Urban Airshed Model (UAM) with more involved
modifications as discussed in Volume I1.** The basic or base year inventory is the primary inventory
from which all other ozone precursor and/or CO inventories are derived. These other inventories,
which include periodic, reasonable further progress and modeling inventories, are described in the
requirements documents for ozone and CO state implementation plans (SIPs).*® The adjusted base
year inventory, which will be used as the basis from which to determine 15 percent reductions in VOC
emissions (within six years after enactment of the Clean Air Act Amendments of 1980) for moderate
and above ozone nonattainment areas, is discussed in the General Preamble.' '

.Generally, the basic inventory will produce annual and seasonal emissions estimates of reactive
VOC, NO, and/or CO for relatively large areas. Spatial resolution in such an inventory will be at the
county, townsh!p or equivalent level. While this document emphasizes methods for preparing




 emissions inventories for VOC, the bulk of these methods are also appropriate for breparing emissions

inventories for NO, and CO. Differences in methods and considerations are noted where they exist.

Volume Il describes techniques for compiling inventories from the basic inventory of hourly CO
or ozone precursor emissions allocated to subcounty grids." Reactive VOC and NO, in such
inventories are allocated into various classes or species categories. Such degree of detail is required
so that the inventory can be input to various photochemical atmospheric simulation models.

Volume | contains a set of general technical procedures rather than a single prescriptive
guideline for completing an emissions inventory. Because users’ needs may vary from area to area
and certain techniques may be applicable in some areas and not in others, several optional
techniques representing various levels of detail are presented for certain source categories. In
addition, advantages and disadvantages of these techniques are weighed to help the agency decide
what level of detail will be sufficient to meet its needs and objectives and, at the same time, what can
be accomplished given the constraints on the inventory compilation effort.

This document is not intended to set forth the Environmental Protection Agency’s (EPA's)
requirements for inventory development or inventory data submittals. Those requirements are defined
elsewhere.®® Moreover, this document does not prescribe what control measures, such as
Reasonably Available Control Technology (RACT), should be considered in a specific inventory effort.
Although these topics are mentioned in Volumne | for discussion and example purposes, the reader
should consult EPA’s SIP regulations to determine the specific emission inventory and control strategy
requirements applicable to particular programs. Volume [ addresses only anthropogenic sources of
emissions. Guidance for estimating biogenic emissions will be issued in July 1991,

1.2 CONTENTS OF VOLUME |

This document emphasizes the development of VOC, NO, and CO emission inventories that -

are useful in various facets of an ozone or CO control program. Thus, the bulk of the inventory
planning and implementation discussion centers on issues relating to developing an ozone or CO
control strategy. These inventories can, of course, be useful to the state agency in other areas, such

as in programs dealing with specific toxic organic chemicals. The procedures in this document are

generally applicable to developing emissions inventories for use in other program areas and for other
poliutants.

Volume | is divided into chapters corresponding to the major steps necessary in the basic
inventory effort. Chapter 2 discusses planning, an important and often neglected aspect of inventory
development efforts. Chapter 3 describes the various ways source and emissions data on individual
sources can be collected for use in the point source inventory. Chapter 4 describes area source
estimating procedures for making collective activity level and emissions estimates for those sources
generally too small or too numerous to be considered individually in the point source inventory.
Chapter 5 discusses procedures for making emissions estimates based on the source data collected
from the plant contacts, field surveys and questionnaires. Chapter 6 discusses reporting, i.e., the
presentation of inventory information in various ways useful to the state agency. -

Appendix A contains a glossary of important terms used in emissions inventories. Appendix
B provides a detailed listing of point source categories. Appendix C contains summary descriptions
of the VOC sources for which EPA has published or plans to publish Control Techniques Guidelines
(CTG) or Alternative Control Technology (ACT) documents. Appendix D includes example

1-2
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questionnaires used in manlung surveys for point source mvemones Appendlx E contams mformatuon
on previously uninventoried source categories.

Comments and suggestions regarding the general technical content of this doéument should

be brought to the attention of the Chief, Inventory Guidance and Evaluation Section, Emission

_ Inventory Branch, MD-14, Office of Air Quality Planning and Standards, U.S. Environmental Protection

Agency, Research Triangle Park, NC 27711.
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CHAPTER 2

INVENTORY OVERVIEW AND PLANNING

21 OVERVIEW OF INVENTORY PROCEDURES

The next several chapters present the *how to* for compiling the basic emissions inventory.
Emphasis is given to methodologies that produce emissions estimates for broad geographical areas
and that can be resolved to the county level. Some discussion is devoted to adjusting an annual
emissions inventory to reflect conditions during the peak ozone season, which are the time intervals
of primary interest in photochemical ozone production and in CO production, respectively.

Four basic steps are involved in preparing an emissions inventory. The first step is planning.

- The agency shouid define the need for the inventory as well as the constraints that limit the ability of

the agency to produce it. All planning aspects discussed in this chapter shouid be considered prior

 to the actual data gathering phases of the inventory effort. All proposed procedures and data sources

should be documented at the outset and be subjected to review by all potential users of the ﬁnal
inventory, including the management and technical staff of the mventory agency.

The second basic step is data collection. A major distinction involves which sources should be
considered point sources in the inventory and which should be considered area sources.
Fundamentally different data collection procedures are used for these two source types. Individual
plant contacts are used to collect point source data, whereas collective information is generally used
to estimate area source activity. Much more detailed data are collected and maintained on point
sources.

The third basic step in the inventory compilation effort involves an analysis of data collected and
the development of emissions estimates for each source. Emissions will be determined individually

for each point source, whereas emissions will generally be determined collectively for each area

source category. Source test data, material balances, and emission factors are all used to make
these estimates. Adjustments are necessary if the VOC inventory is to reflect only reactive VOC and

. if the resulting emission totals are to be representative of the ozone season. A special adjustment

called "scaling up* is necessary in some cases to account for sources not covered in the point source
inventory.

The fourth step is reporting. Basically, reporting involves presenting the inventory data in a format
that serves the agency in developing and implementing an ozone control program or other regulatory
effort. Depending on the capabilities of the inventory data handling system, many kinds of reports
can be developed that will be useful in numerous facets of the agency’s ozone or CO control effort.

2.2 GENERAL PLANNING CONSIDERATIONS

Before an agency begins compiling the emission inventory, the agency’'s management and

" technical staff must determine the specific inventory needs with respect to ozone or CO strategy
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development and must define the inventory objectives. Other items to be considered before inventory
development actually begins include technical, economic and legal requirements and constraints.
The time and resources expended in dealing with these various requirements and constraints vary
depending on the agency’s needs. This chapter provides guidance to help agency management and
technical staft decide how these various considerations can best be addressed with resources

available to design and complete the emissions inventory.

in the planning stage, the agency should address a number of questions which typically occur
in the emissions inventory development process. The following questions should be answered prior

to beginning data collection.

Has the point source cutoff level been defined? What level of resolution will
be needed in the area source inventory to account for the large number of
industrial/commercial solvent users whose emissions are below the chosen
point source cutoff level? :

How will source data be collected for point and area sources?

What procedures will be used to obtain data from sources to identify
nonreactive VOC emissions and exclude them from the inventory?

What inventory data handling system will be used (EPA's Aerometric
Information Retrieval System (AIRS), state system)? What systems will the
inventory data be reported to (AIRS, UAM, etc)? What reporting
mechanism will be used? Is compatibility an issue?

Does the agency anticipate running a photochemical model using the basic
inventory as a starting point for a more resolved inventory? If so, has
Volume II' been reviewed so that the additional data needs and data
handling requirements can be considered in the planning stages?

Will emissions projections be needed? What data will the agency need to
project emissions?  Will general growth factors be used or will
facility-specific growth information be solicited during the plant contacts?
Will the procedures used for estimating: projected emissions be
methodologically consistent with those in the base year? What will be the

projection period, inciuding the end year and intermediate years?
"Will the inventory be projected based on actual or allowable emissions?

What are the end uses of the emissions inventory (e.g., SIP submittal, toxic

emissions inventory development, community or constituency reports, air
quality studies, etc.)?

What point and area source categories will be included in the inventory?
Are these categories compatible with the source and emissions information
available? Are they detailed enough to facilitate making control strategy
projections, to readily define emissions of nonreactive VOC and to use
photochemical air quality emissions models, it appropriate?

What staff and budget allocations are required and available for the
inventory effort?
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. Has the geographical area that will be inventoried been outlined? What
level of spatial resolution is needed for the source/receptor modei that will
be used? What are the smallest political jurisdictions within the inventory
area for which area source activity level information is readily available?

. Is the inventory base year appropriate for the inventory end use? What
year has been selected?

. What sources will have seasonally varying emissions and what information
will be needed to estimate emissions during the ozone or CO season? Will
annual or daily emissions be compiled? Will rule effectiveness (RE) be

" applied? Will RE be determined for each category or will RE be applied
uniformly?*

. Carr an existing inventory (including background data) be usedasa starting
point for the update? Are important VOC, NO, or CO sources omitted from
the existing database?

. Is the inventory to be used in ozone modeling? If so, is a NO, and/or CO
inventory needed in addition to a VOC inventory? If so, are all sources of
NO, and/or CO identified, including those noncombustion industrial
processes that do not emit any VOC?

. What quality control and quality assurance measures are to be applied to
. the emissions inventory? _ . » $
N What inventory documentation will be required?

Each of these questions is discussed briefly in the following pages.

For the CAAA base year inventories, EPA requires states to prepare a brief inventory
preparation plan (IPP) that specifies to EPA how the state intends to develop, document and submit
its inventory. The IPPs allow EPA to provide feedback to states to help guide inventory preparation .
and ensure that emissions estimates are of high quality and are consistent with CAAA requirements.
Specific topics to be addressed in the IPP are given in References 2 and 3. In general, IPP
development can be a useful planning tool for the agency.

2.2.1 Emissions Inventory End Uses

The most basic consideration in inventory planning is the ultimate use(s) of the emissions

- inventory. The end uses of an inventory fall into several categories: (1) air quality studies; (2) air

quality control strategy development; (3) dispersion modeling; and (4) reasonable further progress
tracking. The latter two are particularly applicable to nonattainment areas.

An air quality studies inventory could fulfill-any number of data requirements for understanding
the relatiénship between VOC, NO, and CO emissions and ozone concentrations, or the relationship
between CO emissions and CO concentrations, in any given study area. Usually, inventory
requirements are determined only by the inventory agency’s study needs. Thus, most study area
inventories are unrestricted, allowing the agency unlimited consideration of inventory methodologies,
data reporting formats, projection techniques and the other items discussed in the remaining sections
of this chapter. ‘
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While air quality or emissions control strategy inventories can be initiated by an individual
agency, most inventories are undertaken in response to legal requirements which usually include
specific procedures to be used. The most commonly required inventory is the SIP inventory.
Requirements for these inventories are outlined in EPA guidance and should be reviewed before the
SIP submittals are to be completed.**

In addition to fulfilling legal requirements, a good control strategy inventory (e.g., the point
source listing) can be useful in investigating possible violations of emissions regulations. In the long
term, an-accurate compilation of emissions will enable an agency to more accurately assess the
impact of community growth on air quality. The inventory can achieve a number of program
objectives, whether investigative or regulatory in nature. '

2.2.2 Definition of VOC

EPA defines VOC as "any organic compound which participates in atmospheric photochemical
reactions; or which is measured by a reference test method* (40 CFR, Part 60.2). These organic:
include all carbonaceous compounds except carbonates, metallic carbides, CO, CO, and carbon:
acid. No clear demarcation between volatile and non-volatile organics exists; however, organics whic:'
evaporate rapidly at ambient temperatures contribute the predominant fraction to the atmospheric
burden. l

A tew VOC have been exempted from control strategies under ozone SIPs because of their
negligibly low photochemical reactivity. These exempt compounds are discussed in Section 2.2.12.

A complete discussion of the nomenclature of organic compounds is beyond the scope of this
work, although a brief mention of some of the more common generic names may be beneficial. Most
common aromatic compounds contain a benzene ring, which is a six carbon ring with the equivalent
of three double bonds in a resonant structure. If the compound is not aromatic, it is said to be
aliphatic. Aliphatic hydrocarbons include both saturated and unsaturated compounds. Saturated
compounds have all single bonds; unsaturated compounds have one or-more double or triple bonds.
Halogenated compounds contain chiorine, fluorine, bromine or iodine. Alcohols and phenols contain
a hydroxyl group (-OH). Ketones and aldehydes contain a carbonyl group (=C=0). Acids contain

a carboxylic acid group (_0?8.4) . Esters resemble carboxylic acids, having an organic radicai, R,
substituted for hydrogen (—C:’é)R) . '

2.2.3 Sources of VOC Emissions

An important consideration affecting the emissions inventory is whether all sources of VOC are
included in the inventory. Table 2.2-1 presents those major VOC sources that should be considered
in the inventory. Some sources in this table are usually considered point sources; some are usually
handled collectively as area sources, while others, such as dry cleaners, can be either point or area
sources, depending on the size of each operation and the particular cutoff made between point and
area sources. - -

The entries in Table 2.2-1 include general source categories but not all of the emitting points
that may be associated with any. of the particular source categories. For example, petroleum refining
operations actually include many emitting points ranging from process heaters to individual seals and
pumps. Table B-1 in Appendix B contains a more detailed listing of processes included in the
categories shown in Table 2.2-1. General process and emissions information on these sources may
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TABLE 2.2-1. VOC, CO AND NO, EMISSIONS SOURCES

- SOURCES OF EMISSIONS -

POLLUTANTS

voC

co

'NO

Storage, Transporiation and Marketing of Petroleum Products and
Volatile Organic Liquids (VOL) . ’

Oil and Gas Production

Petroleum Product and Crude Oil Storage

Bulk Terminals

Bulk Plants: , :

Volatile Organic Liquid Storage and Transfer

Vessels

Barge, Tanker, Tank Truck and Rail Car Cleaning

Barges, Tankers, Tank Trucks and Rail Cars in Transit

Service Station Loading (Stage I)

Service Station Loading (Stage i) .

Formulation and Packing VOL for Market

Local Storage (airports, industries that use fuels, solvents and reactants in
their operation) \

industrial Processes

Petroleum Refineries
Natural Gas and Petroleum Product Processing
Lube Oil Manutfacture
Organic Chemical Manufacture
Inorganic Chemical Manutacture
Iron & Steel Production
Coke Production
Coke By-Product Plants
Synthetic Fiber Manufacture
Polymers and Resins Manufacture
Plastic Products Manufacture
Fermentation Processes
Vegetable Oil Processing
Pharmaceuticai Manufacturing
Rubber Tire Manufacture
SBR Rubber Manufacture
Ammonia Production
Carbon Black Manufacture
Phthalic Anhydride Production
Terephthalic Acid Production
Maleic Anhydride Production
Pulp and Paper Mills
Primary and Secondary Metals Production
Plywood, Particle Board, Pulp Board, Chip or Flake Wood Board -
Charcoal Production
Carbon Electrode and Graphite Préduction
Paint, Varnish and Other Coatings Production
Adhesives Production
Printing Ink Manutacture
Scrap Metals Clean Up
. Adipic Acid Production
Coffee Roasting
Grain Elevators {fumigation)

MM I I MR K KX XXX

*

R P P P R 2T 2 P 2 T 2 2 2 2 2 b 0 b b R Rt R R T R R

M XXX XX

XX X XK K KX

(continued) -
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TABLE 2.2-1. VOC, CO AND NO, EMISSIONS SOURCES (continued)

SOURCES OF EMISSIONS ' ' .POLLUTANTS
vocC co NO

industrial Processes (continued) . v

Meat Smokehouses

Asphalt Roofing Manufacture -

Bakeries

Fabric, Thread and Fiber Dying and Finishing

Glass Fiber Manufacture

Glass Manufacture

Soaps, Detergents and Cleaning Agent Manufacturing, Formulation and
Packaging

Food and Animal Feedstuff Processing and Preparation :

Bricks and Related Clays ' X X

XK I MK X XX

x

Industrial Surface Coating

Large Appliances

Magnet Wire

Automobile and Light Trucks
Cans

Metal Coils

Paper/Fabric

Wood Furniture

Metal Furniture
Miscellaneous Metal Parts and Products
Flatwood Products

Plastic Products

Large Ships

Large Aircraft

e

22X XXM KX K XK K XK XK

Nonindustrial Surface Coating

Architectural Coatings
Auto Refinishing

» X

Other Soivent Use

Degreasing"

Dry Cleaning

Graphic Arts

Adhesives

Solvent Extraction Processes
Cutback Asphalt
Consumer/Commercial Solvent Use
Asphalt Rooting Kettles

Pesticide Application

XX XX XK KK XXX

(continued)
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TABLE 2.2-1. VOC, CO AND NO, EMISSIONS SOURCES (continued)

SOURCES OF EMISSIONS ' ‘ POLLUTANTS
voC CO. NO

External Combustion Sources®

Industrial Fuel Combustion

Coal Cleaning

Electrical Generation
Commercial/lnstitutional Fuel Combustion
Residentiat Fuei Convbustion

Resource Recovery Facilities

Solid Waste Disposal

Recycle/Recovery (Primary Metals)
Sewage Sludge Incinerators

b

22K X M MM XX
M XK XXX XK
X X MK KKK

Stationary Internal Combustion®

Reciprocating Engines
Gas Turbines

x X
bed
» X

Waste Disposal

Publicly Owned Treatment Works

Industrial Wastewater Treatment

Municipal Landfills

Hazardous Waste Treatment, Storage and Disposal Facilities

> X K XK

Mobile Sources

Highway Vehicles X X X
Nonhighway Vehicles X X ’ X

“Emissions from these sources may occur from source categories identified elsewhere in Table 2.2-1. For example, carbon
monoxide and oxides of nitrogen are emitted from industrial boilers at organic and inorganic manufacturing facilities. Likewise,
carbon monoxide and oxides of nitrogen are emitted from reciprocating engines at oil and gas production facilities, and volatile
organic compounds are emitted from many industries invoived in degreasing operations. An effort should be made to avoid
double counting from these sources.
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be obtained from AP-42, Comptlatlon of Air Pollution Emission Factors (ncludmg supplements) and
in Appendix C of this document.*

Those stationary sources of VOC for which EPA has published CTGs are included in the
categories listed in Table 2.2-1 and Appendix B. Summary information on many of these sources is
presented in Appendix C. Additional process, emission and control device information is available
on these sources in the CTG documents which are available from the Director, Emission Standards
Division, MD-13, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711. Many of
these documents are cited in the following chapters and in Appendix C of this volume.

2.2.4 Emissions Inventory Staff Requirements

Cost and staff requirements should be. evaluated in the planning stage of the emissions
inventory project. Technical manpower and budget allocations required are a function of the number
and type of sources to be inventoried, the poliutants being inventoried, and the desired database
detail. These inputs, in turn, are affected by the inventory end use, the size of the inventory area, and
the agency’s data handling capabilities. Administrative and secretarial support will be a function of
the technical manpower and budget allocations determined by all of the above factors. '

2.2.5 Determining Geographical Area to be Inventoried

The responsible agency must determine geographical boundaries within which emissions will
be inventoried. Statewide inventories provide a broad comprehensive database. Statewide point
source emissions inventories are required by EPA for the eastern part of the United States for use in
the Regional Oxidant Model (ROM). A discussion of these statewide emissions inventories is provided
in Section 3.1. The basis for deciding the area to be inventoried should include meteorological and
air quality data as well as control strategy considerations.

Most geographic areas for ozone and CO nonattainment designations will be defined by EPA
by July 13, 1991. These designations will be made under the provisions of the CAAA, which require
each state to submit to EPA a list of all areas in the state indicating designations (attainme,
nonattainment, unclassifiable) for ozone and CO (or affirming existing designations) and describi: .
their boundaries. The designations will be published in Part 81 of the Code of Federal Regulatior -

Because ozone can form many miles downwind from the precursor pollutant sources as ares:.:

_of photochemical reactions, a fairly broad area should be covered by the emissions inventory. At a

minimum, the inventory should encompass the defined nonattainment area which is often within the
bounds of the Metropolitan Statistical Area (MSA) or Consolidated Metropolitan Statistical Area
(CMSA). AIRS Area and Mobile Source Subsystem (AMS) is being designed to include a *status area*
for each nonattainment and attainment area for ozone and CO. These areas must be on a county,
city or zone boundary. Ideally, the inventory area should inciude (1) all major emission sources that
may affect the urban area, (2) areas of future industrial, commercial and residential growth, (3) as
many ambient pollutant monitoring stations as possible, and (4) upwind and downwind receptor sites
of interest. In this last regard, the inventory area should encompass areas upwind and downwind of
the.urban area where peak ozone levels occur. In general, the area inventoried_ for a less data
intensive source/receptor model, such as EKMA, should be the same as the area to be covered for
use-in a photochemical dispersion model.®

Modeling considerations are not the only factors influencing the designation of the area covered
by the inventory. In many cases, the inventory area will be prescribed to follow certain existing
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.political boundaries. Most commonly, county boundaries are followed. In certain cases, however,
other jurisdictions will be considered, such as cities, towns, townships or parishes. Typically, the
inventory area inciudes a collection of jurisdictions representing air basins or at least areas
experiencing common air poliution problems.

In cases where the inventory area has not been prescribed, or if uncertainties exist about future
" land use or the effect of meteorological conditions, the agency should include as much area as
possible. In this way, the emission inventory used for modehng and control strategy analyses will
include most of the emissions possibly affecting air quality in a given area.

Just as under the proposed post-1987 policy, EPA will require under the CAAA that 100 ton per
year (TPY)-and- greater VOC, NO, and CO emissions sources located within 25 miles of the
designated nonattainment area be included in the area's 1990 base year inventory. This requirement
is essentially unchanged from the previous policy. As before, good judgment is needed to decide
which 100 ton sources to include, in terms of sources near the edge but outside the 25-mile
boundary. Generally, ail 100 ton sources within 25 miles of the nonattainment boundary must be
included. Sources just outside the 25-mile limit may aiso be included if the state believes that these
sources contribute to the area’s nonattainment problem for a variety of reasons (e.g., they have very
large emissions, they are influenced by prevailing winds, etc.). It is the states’ responsibility to
coordinate the exchange of inventory data for sources in the 25-mile band that may cross state
boundaries. :

Sources do not have to be included in an area’s 25-mile boundary if they also fall into the
. specifically-designated geographic boundaries of another nonattainment area. EPA has prepared
maps of the nonattainment areas and their 25-mile boundary zones to show where overiaps occur.y
These maps will be distributed to the Regional Offices in the summer of 1991.

2.2.6 Spatial Resolution

For CO nonattainment areas with a design value greater than 12.7 ppm CO and for serious and
above and multistate ozone nonattainment areas, photochemical grid modeling is required (ROM or
UAM). For these models, mobile and area source emissions must be allocated to square grid cells.
The recommended grid square sizes for ROM and UAM.are 1 to 5 km and 2 to 5 km, respectively.

Because the less data intensive source/receptor models, such as EKMA, are not sensitive to
changes in the location of emissions, data compiled at the county (or county equivalent) level"
generally provide sufficient spatial resolution. County limits are logical boundaries for compiling an
emission database for two reasons. The first is the areawide nature of the ozone problem. Ozone
is generally not a localized problem since formation occurs over a period of several hours, or in some
cases, days, as a result of reactions among precursor poliutants emitted over broad geographical
areas. Consequently, less spatlal resolution is usually required for volatile organic emissions than for
other poliutants. '

The second reason for compiling emissions inventories on a county basis is that counties are
the smallest basic jurisdiction for which various records appropriate for use in developing area source
emissions estimates are typically kept. Thus, since county data provide sufficient resolution for the
less data intensive sourcefreceptor relationships and afford the agency greater convenience, the
county is generally the optimum jurisdictional unit for compiling inventories to be used in developing
an ozone control strategy. ‘However, townships may provide a more convenient basis for data
collection in certain New England states. Emissions by county (or township) can be summed to
compile total emissions for an entire inventory area.
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2.2.7 Base Year Selection

Selecting the appropriate base year for the emissions inventory is a relatively straightforward
task. The selection of the base year may depend on the years for which the agency has good air
quality data, if the agency is attempting to relate air quality and emissions. However, in most control
strategy inventories, the inventory base year will be determined by reguiatory requirements, such as
those set forth by EPA for SIP inventories. §182 designates 1990 to be the base year for
nonattainment areas. In any case, -the base year should be determined before initiating data
collection. : '

2.2.8 Rule Effectiveness

An adjustment applicable to base year stationary point and area source emissions is rule
effectiveness. RE is a factor applied to an individual source’s or a source category’s average
emissions control efficiency to adjust the estimated emissions to more realistic levels. EPA has
allowed two approaches to establishing an RE factor. The inventorying agency may apply an RE of
80 percent for all categories. Alternatively, the inventorying agency may develop REs for individual
source categories using long term emission and process data, inspection information or other
information indicating the RE is other than 80 percent.>® Some rules involving source substitution like
lower Reid vapor pressure (RVP) are 100 percent effective.. It should not be necessary to use either
of these alternatives in such cases. The EPA document Procedures for Estimating and Applying Rule
Effectiveness in Post-1987 Base Year Emission Inventories for Ozone and Carbon Monoxide State
Implementation Plans (June 1989) gives mare detailed information on RE.* Chapter 5 descnbes the
calculation procedures required to apply RE.

2.2.9 Temporal Resolution

Because simpler source/receptor models are not as sensitive to smali-scale temporal variations
in emissions, emissions inventories used in these models can be temporally resolved at a more
aggregated level than is necessary for the more complex photochemical models. Annual emissions
data are collected by most agencies for various reasons, and can be adjusted to reflect average or
typical emission rates during the ozone or CO season. The more preferable approach is to coilect
data that represent average ozone or CO season activity rates and emissions for each source whose
emissions are likely to differ during the ozone or CO season. If continuous emissions monitcrng
(CEM) are available (utility boilers, etc.), they should be used, particularly where hourly emissions are
required for modeling.

The major categories whose emissions may be significantly different during the ozone season
are mobile sources and petroleum product storage and handling operations. Of course, any source
whose activity is known to vary seasonally will have varying emission rates. Seasonal adjustment of
emissions is discussed in Chapter 5.

2.2.10 Point/Area Source Distinctions

Emissions inventories generally distinguish between point and area sources. Point sburces are
those facilities/plants/activities for which individual source records are maintained in the inventory. .
Under ideal cirecumstances, all sources would be considered point sources. In practical applications,
only sources that emit (or have the potential to emit) more than some specified cutoff level of VOC
are considered point sources. This cutoff level will vary depending on the needs of and resources
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available to the agency. Area sources, in contrast, are those activities for which aggregated source
and emissions. information is maintained for entire source categories rather than for each source.
Sources that are not treated as point sources must be included as area sources. The cutoff level
distinction is especially important in the VOC inventory because there are so many more small
sources of VOC than of most other poliutants. The cutoff level for sources of NO, and CO is less

critical because of the significant contribution from large emitters.

If too high a cutoff level Is chosen, many facilities will not be considered individually as point
sources, and, if care is not taken, emissions from these sources may not be included in the inventory
at all. Techniques are available for "scaling up® the inventory to account for missing sources (see
Section 5,;62. However, such procedures are invariably less accurate than point source methods.

If too low a cutoff level is chosen, the result will be a significant increase in (1) the number of
plant contacts of various sorts that must be made and (2) the size of the point source file that must
be maintained. While a low cutoff level may increase the accuracy of the inventory, the tradeoff is that
many more resources are needed to compile and maintain the inventory.

An historical common upper limit on the VOC point source cutoff level is 100 tons per year.
If resources allow, a lower cutoff level is encouraged. A study in several urban areas has shown the
existence of many VOC sources emitting less than 25 tons per year.” Moreover, many of these

- sources are in categories for which no reliable area source inventory procedures currently exist.
‘Because of this, some agencies have opted to define lower cutoff levels in order to cover a larger

percentage of VOC emissions in-a point source inventory.

~ For SIP inventory purposes (as defined by the CAAA), the point source emissions cutoff!
definition for VOC sources is 10 tons per year. The point source cutoffs for NO, and CO are 100 tons
per year. While sources with emissions at these levels and above must be inventoried as individual
point sources, agencies are encouraged to inventory sources below these cutoffs on an individual
point source basis as well. For VOC sources emitting 10 tons per year or more, base year inventory
emissions must be determined on an individual facility basis. Emissions from sources emitting 10 to
25 tons per year VOC cannot be extrapolated from the results of a survey of a representative sample
subset (as was allowed under the proposed post-1 987 ozone SIP guidance).

EPA has established the emissions cutoff levels mentloned above specifically for ozone/CO
base year SIP emission inventories. These cutoff levels are, in several cases, not necessarily
consistent with the "major source* delineations given in the CAAA for VOC, NO, and CO sources. This
is because the two types of cutoffs are to be used for different purposes. In several cases, the CAAA
have established other major source cutoff definitions for purposes such as the appilication of RACT,

_new source review and emissions statements. For example, NO, emissions sources of 25 tons per

year have to report emissions for emissions statements. In serious CO nonattainment areas, major
sources are defined as those with the potential to emit 50 tons per year CO. However, because these
other lower cutoffs exist, agencies should consider inventorying sources, especially NO, and CO
sources, below 100 tons per year, if possible.

Preliminary assessments have indicated that about 20 percent more emissions could be
included in the point source category by reducing the cutoff to 10 tons per year. EPA expects that
this estimate is conservative because of the limitations of the available databases.

Decndmg the point/area source cutcff ievel should be done carefully. ‘For this reason, the reader
is referred to the additional discussion on the point/area source cutoffs in Chapter 3.
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2.2.11 Data Collection Methods

Several data collection methods for point and area source emissions are presented in this
volume. However, the inventorying agency must decide which procedures to use in the inventory
effort. Point source methods include mail surveys, plant inspections, use of agency permit and
compliance files and source listings. Area source methods include modified point source methods,
local activity level surveys, apportioning of state and national data, per capita emission factors and
emissions-per-empioyee factors.

‘To a certain extent, determining which data collection methods to employ will occur during the
data ccliection-as the agency receives feedback on the success of data collection. However, the
agency shouid, whenever possible, determine in the planning phase which data coliection methods
will be used. Determining in advance which methods to use will allow time to obtain necessary
reference ang support materials and will help to better allocate work hours to the individual data
collection tasks as well,

The data collection methods and considerations for their use are discussed in greater depth
in Chapters 3 and 4. The reader should refer to these chapters prior to selecting point and area
source collection procedures for a VOC emission inventory. Additional information is available from
Reference 8.

2.2.12 Exclusion of Nonreactive Compounds and Consideration of Species Information

While most VOC ultimately engage in photochemical reactions, some are consideréd
nonreactive under atmospheric conditions. Therefore, controls on the emissions of these nonreactive
compounds do not contribute to the attainment and maintenance of the national ambient air quality
standard for ozone. These nonreactive compounds are listed below:

Methane
Ethane
Methylene chioride '
Methy! chloroform (1,1,1-Trichloroethane)
Trichlorofluoromethane (CFC-11)
Dichlorodifluoromethane (CFC-12)
Chlorodifluoromethane (CFC-22)
Trifluoromethane (CFC-23)
Trichlorotriflucroethane (CFC-113)

~ Dichlorotetrafluoroethane (CFC-114)
Chiloropentafluoroethane (CFC-115)
2,2-Dichloro-1,1,1-trifluoroethane (HCFC-123)
2-Chioro-1,1,1,2-tetrafluoroethane (HCFC-124)
Pentafluoroethane (HFC-125)
1,1,2,2-Tetrafluoroethane (HFC-134)
1,1,1,2-Tetrafluoroethane (HFC-134a)
1,1-Dichloro-1-fluoroethane (HCFC-141b)
1-Chloro-1,1-difluoroethane (HCFC-142b)
1,1,1-Trifluoroethane (HFC-143a)
1-1-Difluoroethane (HFC-152a)
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The following four classes of perfluorocarbon (PFC):

(1)  cyclic, branched or linear, completely fluorinated
alkanes

(2  cyclic, branched or linear, completely fluorinated
ethers with no unsaturations

(3) . cyclic, branched or linear, completely fluorinated
tertiary amines with no unsaturations

(4) sulfurcontaining perfluorocarbons with - no
unsaturations and with sulfur bonds only to
carbon and fluorine

These compounds should be excluded from emission inventories used for ozone control strategy
purposes. Perchloroethylene has not been designated as a nonreactive VOC and should be included
in the inventory. - For modeling inventories, however, it is necessary to include the nonreactive VOC
since the Carbon Bond 4 (CB4) chemical mechanism used in models includes a nonreactive category
as well as an explicit category for ethane. If these nonreactive compounds are excluded from the
VOC mass which is apportioned using the species profiles and rules about transiating these to CB4
categories, the amount of reactive VOC input to the models will be underestimated.

Most of the nonreactive VOC that should be excluded are halogenated organics that find
principal applications as cleaners for metals and fabrics, as refrigerants, and as aerosol propellants. .
Hence, major emitting sources of many of these nonreactive compounds can be readily identified
because the sources should be able to specify which solvents are being used in their operations.
To this end, solvent use information is generally requested on most questionnaires and shouid bet
solicited in any other types of plant contacts.

All combustion sources will emit methane and lesser amounts of ethane. Most emission
sources will not be able to tell the agency what fraction of their VOC emissions are comprised of these
nonreactive compounds. Reference 9 should be consuited for information on species compositions
of various VOC-emitting sources. Highway vehicles represent the most important combustion source
emitting significant quantities of methane. Available EPA emission factors allow the user to exclude
methane and ethane from highway vehicle VOC emissions.*°

. Even though species data are not needed in the basic inventory, the agency may find it
worthwhile in some instances to collect available speciation information when plant contacts and
surveys are made during the basic inventory compilation effort. Species data are necessary if an
agency anticipates using a photochemical model. Moreover, certain toxic organic materials data may
be needed for use in other regulatory programs. If either of these other activities is planned for the
near future, species data should be collected at the same time that the other source and emissions
data are collected for the basic inventory to minimize the number of contacts required to any one

- source. Where speciation data are not collected directly, source-specific speciation profiles in

Reference 9 can be used to develop a VOC inventory grouped into reactivity classes suitable for
oxidant modeling, and can also be used to develop preliminary estimates of specific toxic emissions.

. While this application for a few specific toxics would be fairly practical, speciation of an entire area's

inventory in this manner is a major project requiring extensive data processing support.
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2.2.13 Emissions Projections

An essential element in an ozone or CO control program is emissions projections. Two types
of projections are usually made: baseline and control strategy. ‘Baseline projections are estimates
of emissions in some future year that take into account the effects of growth and existing control
regulations. Because a baseline projection takes anticipated growth into account but does not allow
for changes in control regulations, it is essentially an estimate of what emissions would be if no new
control measures were put in place. The baseline projection inventory is important in a control
program as a reference point in determining if precursor pollutant reduction is sufficient to meet the
ambient ozone standard. The baseline projection inventory can serve as an accurate reference point
only if expected growth is included.

In contrast, control strategy projections are estimates of emissions in some future year and
take additional control measures into consideration. Control strategy projections should be made for
the same projection years as the baseline projection inventories. This enables the agency to compare
directly the reiative effectiveness of each strategy as well as to determine which strategy provides the
necessary level of control of ozone precursor emissions as. mdrcated by the source/receptor
relationship. .

Two fundamentally different approaches can be used in making projections. Simple but
somewhat crude projections can be made by muitiplying base year summary emission estimates by
general growth factors such as industrial output. Typically, such growth factors have been adjusted
to reflect some average measure of control reduction for each source category.

The alternative to the above approach is to make detailed projections for each point source.
In such a detailed approach, information on anticipated expansion, process changes, and control
measures is collected from each source at the same time and in the same manner as are the base

year source and emissions data. As a result of this approach, an entire inventory file is created for -

the projection year. This second approach should result in more accurate projections because
growth to capacity, new growth and individual control measures can all be taken directly into account.
Because of increased accuracy, the agency should consider making projections at the greatest.level
of detail possible within given resource constraints. If the agency anticipates building on the basic

inventory at some later date in order to run a photochemical model, detailed projections are needed

to provide the temporal and spatial resolution necessary in such models. (EPA will publish a separate
guidance document on emission projections in July 1991.)

When making projections, the agency should check that consistent methodologies are used -

for each source category in both the base year and projection year inventories. If different procedures
are used for estimating emissions, the agency cannot be sure that changes in emissions are due to
its proposed control program or are simply due to methodological differences. For example, if local
dry cleaning solvent consumption is determined from plant questionnaires in the base year, projection
year solvent consumption should not be estimated by apportioning projected nationwide solvent use
to the local level.

Another important planning factor to consider is the structure of the inventory, which will
determine how readily the effect of various control strategies can be estimated. For example, if a
certain control measure is to be imposed on *perc* dry cleaning plants, the effect of that control is
more readily simulated in a projection year inventory if emissions totals for perc plants are maintained
separately from emissions from plants using petroleum or fluorocarbon solvents. Thus, the agency
should anticipate what control measures are likely candidates for evaluation and should structure the
source categories, data elements and reporting capabilities accordingly, so these measures can be
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easily reflected in the projection inventory. Table 2.2-1 and Appendix B present categones for which-
control measures have been or will be developed.

2.2.14 Status of Existing Inventory

A major inventory design consideration, especially if the agency is faced with limited resources,
is whether an existing inventory can be used as is, or can be selectively modified to meet the current
needs of the ozone control program. No specific guidance can be offered here, since existing
inventories will obviously differ as will the current needs of each agency. At a minimum, the existing
inventory should be examined to see if the appropriate sources have been included and if the
emissions data therein are reasonably representative of current conditions. The point source cutoff
level should be compared with current requirements. An existing inventory that cannot meet current
needs and cannot readily be updated or modified should not be discarded. Previous inventories can
serve as a starting point for the development of a mailing list for questionnaire distribution. The
agency must be careful, however, not to rely on an existing inventory to the degree that important
sources or source categories are excluded. These sources may either have been erroneously omitted

- when the original was prepared or omitted because sources were never required to obtain permits.

In the latter case, many inventories have historically been compiled for particulate. matter (PM) and
SO, with little emphasis on sources exclusively emitting VOC. Any backup information kept on the
existing inventory, such as the response time required for questionnaires, can also be helpful.
Likewise, any specific emission factors, per capita factors or other rules of thumb resulting from a
previous lnventory may be applicable in a current effort.

Specific guidance for updating 1987, 1988 or 1989 ozone SIP inventories to reflect a 1990 base,
year is given in References 2 and 3. In general, EPA encourages all states to prepare new 1990 base’
year inventories even if they assembled base year inventories for 1987, 1988 or 1989. Specifically,
states must receive EPA approval to update the earlier inventories for the SIP 1990 base year
inventory.

2.2.15 Corresponding NO, and CO Inventorles

NO, and CO, along with VOC, are precursor emissions that react to form photochemical
oxidants. Consequently, NO, and CO emission inventories are important in an ozone control program.
In the EKMA model, estimates of VOC, NO, and CO are directly used to generate the city-specific
ozone isopleths.®

NO, and CO emissions are generally easier to inventory than VOC because most originate from
combustion sources. Mobile sources and boilers typically account for the bulk of NO, and CO
emissions in most urban areas. Other combustion sources include intemal combustion engines,
incinerators, industrial sources using in-process fuéls and various open burning operations. In
general, the procedures presented in this volume will adequately cover all of these sources.
Reference 8 was developed as a general guidance for preparing criteria pollutant emission inventories
and therefore is also recommended for use in mventorymg NO, and CO.

For CO control programs for CO nonattainment areas, a CO inventory representmg ‘the CO

season (usually winter) is required. This inventory is different from the CO inventory requnred for

ozone nonattainment areas whuch generally covers the summer season.




US EPA ARCHIVE DOCUMENT

2.2.16 Data Handling

While computers are generally used in at least some data handling activities, the extent of the
use of computers may vary depending on. several factors:

availability of a computer

size of the inventory database

number of calculations to be made ,

variety of tabular summaries to be generated
availability of clerical and data handling personnel
time constraints

e & & & & o

Use of a computer becomes significantly more cost effective as the database, the variety of tabular
summaries, or the number of iterative tasks increases. In these cases, the computer .approach
generally requires less time and has the added advantage of forcing organization, consistency, and
accuracy. ' ’

Some activities which can be performed efficiently and rapidly by computer include:

printing mailing lists and labels
maintaining status reports and logs
sorting and selective accessing of data
generating output reports

Therefore, during the planning stages, an agency should anticipate the volume and types of
data handling that will be needed in the inventory effort and weigh relative advantages of using
computerized systems. In general, it an agency must deal with large amounts of data, a computerized
inventory data handling system allows the agency to spend more time gathering and analyzing the
inventory data. In this sense, the computerized approach is superior in large areas having a diversity
of sources comprising a complex inventory.

If the agency anticipates use of a photochemical dispersion model, a computerized data
handling system such as EPA’s Emissions Preprocessor System (EPS) is imperative. The added
complexity involved in developing spatially and temporally resolved estimates of several VOC classes
from the basic inventory simply represents too much work to complete manually. Data handling
requirements for inventories used in photochemical models are discussed in Volume |I.

Quality-assurance is another consideration for selecting a computer system for data handling. -

Emission calculations and editorial checks can be conducted much faster by computer than manuaily.
Thus, quality assurance methods to be used on the emission inventory should be considered when
deciding between manual or computer data handling systems.

If the inventory is being prepared to meet certain mandated reporting requirements, such as
for ozone or CO nonattainment areas, data reporting requirements should be considered. For ozone
and CO SIP emissions inventories, data must be reported in a computer-readable format compatible
with the AIRS Facility Subsystem (AFS) for point sources and AMS for area and mobile sources.*®

This can be accomplished by using AIRS on-line or by submitting AIRS-compatible data files to EPA -

in a batch mode. '




2.2.17 Quality Assurance

Quality assurance (QA) procedures are used to ensure that data meet a specific level of quality.
QA is the result of planning and implementing steps to ensure and document data quality. A
well-designed QA program promotes user/agency confidence in the data, provides a better
assessment of emission inputs to air quality models, and lowers program costs for subsequent data
base maintenance.

Conventional QA procedures defined by EPA govern the acquisition and analysis of
-environmental measurements. These procedures commonly address the fundamental concepts of-
data accuracy (assessing the difference between measured and true values). Emission inventories
are based-on ernfSsions estimates, and QA and quality control (QC) procedures actually involve
checking the comprehensiveness and reasonableness - not the accuracy or precision - of the data.

QA functions in both preventive and corrective manners. It is important to identify the
component processes of an inventory effort, estimate the potential locations and impacts of errors,
. and develop techniques to control (i.e., prevent) and correct errors. Errors can occur in the mventory :
process as well as in the data. :

Guidance for developing a QA program for the preparation of emissions inventories is being

updated from the last edition."' The updated guidance is scheduled for pubhcatlon in the summer
of 1991.

2.2.18 Documentation t
Documentation is an integral part of an emissions inventory. When an inventory's supporting
materials are documented, errors in procedures, calculations, or assumptions are detected more
easily. In addition, a well-documented inventory will be a defensible database which is valuable in
enforcement actions, source impact assessments and development of emission control strategies.

While documentation required by EPA may evolve during the data collection, calculation and
reporting steps of the emissions inventory, these requirements should be anticipated in the planning
phase. Planning what level of documentation is required will (1) ensure that important supporting
information is properly developed and.maintained, (2) allow extraneous information to be identified
and disposed of, thereby reducing the paperwork burden, (3) help determine hard copy file and
computer data storage requirements and (4) aid in identifying aspects of the inventory on which to
concentrate quality assurance efforts. Thus, planning documentation for the emissions inventory will -
benefit both the emissions inventory effort and the agency.

2.2.19 Anticipated Use of a Photochemical Dispersion Model

The basic inventory compiled for use with a less data-intensive source/receptor model can
serve as a good starting point for creating a photochemical modeling inventory. If the agency expects
to use a photochemical dispersion model at some subsequent date without redoing the existing’
database, certain considerations should be incorporated in the basic inventory effort from the outset..

An example of such a consideration is given in Section 2.2.16. Because of the extensive data
handling activities required in producing a photochemical modeling inventory, a computerized
inventory file should be developed from which a *modeler’s tape* can be created. (The modeler'stape
is the final inventory product that is actually input to the photochemical model.)

2417
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The amount of sourte data that should be collected during the basic in(rentory update wiil be
increased if the agency anticipates the use of a photochemical dispersion model. Information
sufficient to allow the agency to develop the necessary spatial and temporal resolution and VOC

- classifications is needed by these models. Specifically, (1) detailed locational coordinates and stack

data should be obtained for each point source (this information is already maintained in many basic
inventory systems), (2) socioeconomic data should be obtained for subsequent area source
apportioning, (3) daily and hourly operating pattems are needed for the ozone and/or CO season and
(4) VOC and NO, species profiles should be defined for each emissions category. To minimize the
number of contacts with any particular source, the agency should obtain as much of this additional
information as possible during the contacts made to update the basic inventory. Volume Il further
discusses the data requirements for photochemical modeling inventories.

A third consideration influences the structure of the basic inventory. Because VOC emissions .
must be apportioned into various classes in the photochemical modeling inventory, the basic inventory
should be structured to facilitate this step. To a large extent, this can be accomplished by a judicious
choice of source categories. For example, dry cleaning plants using perchioroethylene should be
distinguished from those using petroleum solvent because each of these solvents needs to be
apportioned differently into VOC classes. As another example, evaporative and exhaust emissions
from gasoline-powered vehicles should be distinguished from each other because their emissions mix
of organic species will differ. In general, if separate emission totals can be maintained for the
important solvents- used in an area, and the exhaust/evaporative distinction is maintained for
gasoline-powered vehicles, the basic inventory can readily be used for generating the VOC
classifications needed by photochemical models. Maintaining separate totals for various solvent types
is useful in the basic inventory as well, because the agency can more readily exclude those particular
compounds (discussed in Section 2.2.12) that do not participate in ozone formation. As discussed
in Section 2.2.12, speciation profiles in Reference 9 can be used to create a full lnventory of VOC
reactivity classes appropriate for use on a modeler's tape.

The agency should review Volume i of this series during the planning stages of the basic
inventory process if the agency contemplates using a photochemical model for future modeling
analyses.

2.2.29 Planning Review

By the completion of the planning phase of the inventory effort, and prior to initiating the data
collection phase, the agency should ensure that the items listed below have been addressed.

. The end use(s) of the inventory are established.
. Source categories have been defined which are compatible with available source and
emission information and are of sufficient detail to facilitate control strategy projections

excluding .nonreactive compounds.

. An inventory data handling system has been selected and data reporting formats have
been defined.

- Staff and budget allocations have been made.

. The geographical inventory area has been identified and the necessary spatial
allocation determined.
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.  The inventory Base year has been selected.

. Decisions have been made on how to adjust emissions seasbnal!y, the temporal basis

of emissions, which sources will be seasonally variable, and whether emissions will be
compiled annually, daily or hourly.

. The point source cutoff has been defined, the relative quantity of sources below the

emissions cutoff level has been estimated and scale up and area source procedures
have been selected.

. The best collection methods for point and area source data have been determined.
. Procedures for excluding nonreactive emissions have been established.

. The agency has decided how emissions will be projected and the projection period,
including end year and intermediate years, has been designated.

«  The role of existing inventory data has been determined and any previously omitted
important sources have been identified.

. All sources of NO, and CO emissions have been |dentxﬁed including noncombustion

industrial processes whtch do not emit VOC.

. Quality assurance procedures have been selected.

b

. The agency’s future use of a photochemical dispersion model has been considered
and the appropriate adjustments in inventory plans have been made, including review
of Volume I, if necessary.
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CHAPTER 3

POINT SOURCE DATA COLLECTION

31  INTRODUETION

As discussed in Chapter 2, point sources are those facilities/plants/activities for which individual
records are maintained in the inventory. Inventory planning decisions affecting the scope of the point

source inventory include the cutoff level distinguishing point from area sources and data collectlon
procedures for each facility or category.

Establishing a point source cutoff level not only determines how many point sources will be in
the inventory, but also affects the kinds of sources included. As a rule, the lower this cutoff level is,

- (1) the greater the cost of the inventory, {2) the more confidence users will have in the source and
. emissions data and (3) the more applications that can be made of the inventory. Historically, all

facilities exceeding 100 tons of VOC per year have been inventoried as point sources and each
process emission point or set of emission paoints per vent has been identified. If possible, a point
source cutoff level of less than 100 tons per year, such as the 10 ton per year SIP cutoff, should bé
selected to avoid handling the myriad of medium size VOC and NO, emitters found in most urban
areas as area sources. In some cases, the agency may decide to pursue lower cutoff levels or to
include all of a certain type of source in the point source inventory, regardless of size. This may be -

desirable, for example, if all sources in a certain category are subject to control regulations such as
RACT. _

All planning considerations discussed in Chapter 2 shouid also be considered prior to collecting
the point source data. At a minimum, every source category shown in Table 2.2-1 and the point
source categories shown in Appendix B should be considered for inclusion, with an emphasis on
those RACT categories for. which controls are anticipated in the ozone control program. As an aid

to the agency, Appendix C contains summary information on each source category for which EPA has

published a CTG or an ACT document. This information can help the agency decide whether a given
source category {or some segment thereof) should be included in the point source inventory, what

 processes need to be identified as distinct emitting points, what kinds of controls represent

reasonably. available technology, and what presumed reductions are related to the implementation
of these controls. The CTG and ACT documents cited in Appendix C shouid be reviewed by the
inventory agency, as they contain detailed source, emissions and control device information on the
major sources that a VOC inventory should encompass.

The second major decision regards what particular data collection procedures are to be applied
for each point source category. Most point source procedures have two common elements: (1) some
sort of direct plant contact and (2) an individual point source record generated as a result of the plant
contact and maintained as a separate entry in a point source file. Plant contacts of various sorts can
be made. The two most common types of plant contact are the mail survey and direct plant
inspections. A type of indirect plant contact also commonly employed is the use of permit

applications or compliance files. These three.techniques for collecting point source data are

discussed in this chapter. Point source emissions must be calculated and reported at the process
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level (within a point source) and related to a specific source classification code (SCC) value. That is,
emissions are to be reported for each SCC rather than at the "point* level within a plant. See the

ozone and CO Requirements documents for more information on point source reporting

requirements.'?

It is often difficult to estimate emissions from sources that operate on a batch or intermittent
schedule. These sources may be found in many different source categories (Chemical Manufacturing,
Surface Coating, etc.). Differing levels of operation may result from varying demand for the
product(s), changes in the type of items produced, availability of raw materials and other causes.
Emissions from such sources can vary from day to day, month to month or year to year. Personnel
involved in such operations may find it difficult to estimate their *average ozone season® emissions,
especially on a daily basis. In determining whether to report intermittent emissions in a SIP inventory,
the State agency should solicit the appropriate EPA Regional Office for a decision on a case-by-case
basis. This decision should consider whether the intermittent source(s) produced emissions during
a typical base year ozone season weekday. In addition, the state agency should also contact the
appropriate Regional Office ‘about any source that does not opérate during the ozone season in the
base year because of a strike. Again, decisions should be made on a case-by-case basis. (If the
emissions do not appear in the base year inventory, but the plant is expected to begin operation
again in the near future, the state agency should inciude emissions from this source in the future year
inventory.) ‘

Another problem associated with these types of facilities is that records of material usage
needed for estimating emission rates are often not maintained. The amount and types of materials
used fluctuate during times of process changes. Therefore, estimates of emissions based on mategal
usage for a “typical* operating period.are not readily available. ' ;

There are a number of ways to address such problems. The most precise approach requires
that the source have adequate advanced notice prior to beginning data collection. This requires the
agency performing an inventory to plan in advance of the inventory period and to identify the facilities
that will be included in the inventory that are likely to have such operations. Those facilities can be
contacted before the actual inventory and advised as tc what information must be collected. Data
can then be averaged over the period of interest {month, ozone or CO season, year, etc.) either by
the agency or the facility. Any such inventory shouid include information as to the proportion of the 4
facility operating schedule dedicated to each process, as well as separate material usage rates for
each process. Such information can then be used to develop emission factors if they do not already
exist for such a source category Or. process.

Often, time or resources for advanced planning will not be available for a pre-inventory contact
of facilities or a sample of facilities. In such cases, the agency may apply general estimates of
process schedules, materials usage, and other information from the recollections of plant operators
and the available piant records (bills of lading, receipts for raw materials, etc.).

Combinations of the above two approaches may also be undertaken. In such a study, a
sample of facilities (either randomly selected or those deemed representative) are contacted before
the study period of the inventory. Information collected for each process shouid include schedule for
the period, type of materials used, quantity of materials used, and the amount of end product
produced. Emission factors based on the amount of product for each surveyed process could then
be used to estimate emissions from the facilities outside the pre-inventory sample. For example, the
amount of each product shipped from a facility could be collected through facility records and could
be used with an emission factor to determine an emission rate. .
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it should be noted that these approaches are general in nature. Gaining an accurate pictur
of the emissions from batch or intermittent processes may be time-consuming and costly. Tt
contribution of such processes to the emissions in a study region should be considered befor
determining which approach is most appropriate for the particular inventory.

 3.1.1 Statewide Point Source Emissions Inventories for Reglonal Modeling

EPA plans to perform regional-scale photochemical modeling for domains covering the easter
United States, east of longitude 99°W, to provide states with a number of critical databases for us
in urban-scale modeling required for SIP demonstrations in certain nonattainment areas. Estimate
of future-year air quality concentrations will be provided for use in specifying urban-scale bounda:
conditions (i.e., incoming transported concentrations) and initial conditions. EPA will provide state
with additional meteorological and geographic databases available from the regional modelir
applications. The future-year concentration estimates quantify the effects of projected growt
federal/subregional control programs (e.g., Federal Motor Vehicle Control Program (FMVCP) ar

~ alternate fuels) and local control measures in upwind areas.

For consistency with urban-scale modeling.'1990 emissions are needed for the base cas
regional inventory. States in Regions | through VIl are requested to develop the point sourt
emissions needed for this inventory, i.e., a statewide 1990 point source inventory for VOC, NO, ar

. CO for facilities emitting 100 tons per year or greater, This inventory is essentially the same as tt
inventory traditionally required for an annual National Emissions Data System (NEDS) submittal (th
submittal is now being handied through AIRS AFS). The statewide inventories should be prepare
in .2 manner consistent with thcse developed for nonattainment areas.

3.2 QUESTIONNAIRES (MAIL SURVEY APPROACH)

The mail survey is a technique commonly used by air pollution control agencies for gatherir
point source emission inventory data. The primary purpose of a mail survey is to obtain source ar
emissions data by means of a questionnaire mailed to each facility. In order to conduct this type
data gathering operation, the facilities surveyed must be identified; mailing lists must be prepare
questionnaires must be designed, assembled and mailed; data handling procedures must t
prepared and organized; and response receiving systems must be established.

3.2.1 Preparing the Mailing List

A necessary step in the mail survey is the preparation of a mailing list that tabulates the name,
address, and general process category of each facility to be surveyed. The basic function of the
mailing list is to identify those sources to which questionnaires will be sent. The mailing list may al:
serve other functions. For example, the general process category information obtained from t
mailing list can assist the agency in determining those categories for which questionnaires must !
designed. In addition, the size of the resulting mailing list gives the agency an indication of t!
numbers and types of sources that can effectively be considered in the point source inventory witt
resource limitations. In this regard, the mailing list can be used to help the agency determme wheth
the resources allocated for the compilation effort will be sufficient.

US EPA ARCHIVE DOCUMENT
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- The mailing list is compiled from a variety of information sources, including the following:

Existing Inventorles - A recent or recently updated, well-documented, existing emissions

inventory is a good starting point. However, many existing inventories focused on

pollutants other than VOC. Thus, certain sources which emit only VOC, such as surface -
. coating or solvent uss, may not be well-represented. Moreover, some VOC sources

considered collectively as area sources within the existing inventory may need to be
treated as point sources in the updatad VOC inventory instead.

Other inventories - In addition to emissions inventories, other environmental inventories
may be useful in identifying plants in various Standard Industrial Classification (SIC)
codes. Of particularimportance is the Toxic Release Inventory System (TRIS), developed
annually under the ‘Right-to-Know* Law of the Superfund Amendments and
Reauthorization Act (SARA Title Il).>* The TRIS database gives plant locations and SIC
codes, as well as quantitative information on emissions of specific toxic chemicals,
including many solvents.

In addition, listings of water pollution sources and hazardous waste generators are
maintained by state water pollution and hazardous waste agencies. These may be used
to identify potential air pollution sources in various SICs which may previously have been
treated as area sources in the air pollution inventory.

Other air pollution control agency files - Compliance, enforcement, permit application,
or other air pollution control agency files may provide valuable information on the
location and types of sources in the area of concem. These files can also be used later
to cross check certain information supplied on questionnaires.

Other government agency files - Files maintained by labor departments and tax

departments frequently aid in the preparation of the mailing list. Such files will include
various state industrial directories in which companies are listed alphabetically by SIC
code and county. The information available in these files will vary from state to state.
Thus, it is advisable to contact the appropriate personnel within these agencies to
become familiar with what listings are available.

Other local Information sources - The following local information sources can be
consulted, where available:

- Local industrial directories - A local industrial development
authority may provide a list of the latest sources which operate
in the inventory area.

- Yellow Pages - The local telephone directory will have names,
addresses, and telephone numbers of many
industrial/commercial emissions sources. However, telephone
directory areas often do not correspond to county or
community boundaries. -

- Manufacturers and suppliers - Contact firms that make or
supply equipment and materials  such as solvents, storage
tanks, gasoline pumps, incinerators, or emissions control
equipment used in industries emitting VOC, NO, and CO.
Some firms have good contacts within industry and may be
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able to provide information conceming the existence and
location of such sources.

. National publications - The national publications listed below can be used when
available. However, the information in them may be older and less accurate than local
primary references. ‘ i

- Dun and Bradstreet, Million Dollar Directory® - Companies with
sales over $1,000,000 per year are compiled by SIC and
county.

- Dun and Bradstreet, Middle Market Directory® - Companies
with sales between $50,000 and $1,000,000 per year are
compiled by SIC and county.

- Dun and Bradstreet, Industrial Directory’

- National Business Lists® - Companies are listed by SIC and
county with information on financial strength and number of
employees. :

- Trade and professional society publications®' - Names and
addresses of members are listed along with their type of
business. ” ’

In compiling the final mailing list, special attention should be given to the SIC code associated
with each source. SICs are a series of codes devised by the U.S. Office of Management and Budget
to classify businesses by economic activity.!' If an SIC corresponds to one given in Table 3.2-1, an
increased likelihood exists that the source is an important source of VOC emissions.

The mailing list should be organized to facilitate the necessary mailing and followup activities.
A logical order in which to list companies is by city or county, then by SIC, and finally, alphabetically.
Ordering the list in this manner will increase the efficiency of all subsequent data handling tasks and .
will allow a quick quality control checking of the resulting listing.

3.2.2 Limiting the Size of the Mail Survey

If more sources are identified on the mailing list than can be handled within available resources,
the agency should screen the mailing list in some manner to reduce the number of facilities to be sent -
questionnaires. This can be done in a number of ways. One way is to limit the mailout to only those
sources believed to emit more than a certain quantity of VOC (or NO, or CO) annually. Appendix C
contains estimates of typical VOC emissions associated with industrial processes within many
important source categories. These typical emissions estimates can be used to determine if certain
operations should be handled as point or area sources. For example, in Table C-21 of Appendix C,
typical coin-operated (*coin-op®) and commercial dry cleaning plants are estimated to emit only 1.6

-and 3.6'tons per year, respectively. Hence, if the point source cutoff level is 25 tons per year, the

agency may decide to treat alf coin-op and commercial plants as area sources, and not send them
questionnaires.
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TABLE 3.2-1 STANDARD INDUSTRIAL CLASSIFICATIONS (SICS) ASSOCIATED
WITH VOC EMISSIONS; EMISSIONS-PER-EMPLOYEE RANGES'*"

51 Nondurable Goods -
Wholesale

72 Personal Services

instruments (3951, 3953)

Bulk terminals (5171)

Dry cleaning (7216)

General 2-Digit Specific 4-Digit Emissions-Per-Employee
SIC Categories SIC Categories Ranges (tons/employee/yr)
20 Food Alcoholic beverages (2085) '0.075
21 Tobacco -
22 Textiles Coating (2295), Non-wovens (2297), 0.536-0.89
. ' Dyeing (2231)
23 Apparel -
24 Lumber & Wood Finished product (2435), (2493) 0.024-0.07
25 Furniture & Fixtures . (2511), (2514), (2521), {2522), (2542) 0.08-0.24
‘26 Paper Bags, boxes (2653), (2657), (2673), (2674) 1.0-1.25
Coated papers (2671), (2672)
27 Printing Newspaper publishing (2711), Commercial 0.08-0.5
printing (2751), (2754)
28 Chemicals Organic chemical mig. (2821), (2823), 0.32-0.357
(2861), Chemical coating (2851), Specialty
chemical (2842), Carbon black (2895)
29 Petroleum All companies 0.11-2.12 '
30 Rubber, Plastic Footwear (3021), Plastics (3081-89) 0.16-0.256
31 Leather Mfg. shoes (3149), Bags (3161), Personal 043
goods (3172), Leather refinishing (3111)
32 Stone, Clay, etc. Glass products (3221) 0.03-0.092
33 Primary Metal Treating (3398), Tubing (3357) 0.10-0.267
34 Fabricated Metal Screws (3451-2), Metal stampings (3469), 0.19-0.281
Plating (3471), Toll mtg. (3423), (3429)
35 Machinery Industrial machines 0.03-0.048
36 Electrical Machinery Devices (3643), Semiconductors (3674) 0.04-0.07
37 Transportation Equipment Boats (3732), Motor vehicles (3711-15) 0.11-0.855
38 Instruments Analytical instruments (3826), Optical ' 0.04-0.199
instruments and lenses (3827), Measuring
and controlling devices (3829)
339 Miscelianeous Manufacturing Jewelry (3914-15), Toys (3944}, Writing 0.07-0.59
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_In many instances, the number of employees in a company will be known, and an estimate of
the potential magnitude of emissions can be made by applying emissions-per-employee factors, such
as are shown in Table 3.2-1. The range of emissions in Table 3.2-1 for some two-digit SIC categories
suggests that this technique may yield widely varying estimates of a source’s annual emissions. |f
the agency has sufficient budgeted resources, the higher emissions-per-employee factors can be
used. This will cause an initial overestimate of each point source’s emissions, placing more sources
above the determined cutoff level. As a result, questionnaires will be sent to more sources.

Another method for reducing the mailing list to a manageable size is to make telephone
contacts to selected sources within each major category. If there is any doubt about particular source
types being potentially large emitters, brief contacts with plant managers or other appropriate
employees at a few representative facilities may indicate it VOC (or No, or CO) emitting processes are
common. Moreover, by obtaining activity levels or the number of employees, the agency can estimate
what facilities within the source category will be of sufficient size to warrant sending a questionnaire.

3.2.3 Designing the Questionnaires

A questionnaire must be prepared for each facility to be contacted. This can be done either by
preparing industry-specific questionnaires for each source category or by preparing more general
questionnaires that encompass many source categories. If sufficient resources are available, use of
industry-specific questionnaires is advantageous for certain sources. Such questionnaires are
generally shorter because questions not applicable to the particular industry need not be included.
In addition, such a questionnaire can use industry-specific terminology that is familiar to those worki
in a particular industry. This can enhance communication, reduce confusion and increase inventory’
accuracy. On the other hand, use of industry-specific questionnaires-has several disadvantages. One
disadvantage is that the design of many industry-specific questionnaires can require significant

resources. Second, the returned questionnaires must be processed individually because of the -

variations in format for different industries. Third, industry-specific questionnaires may be incorrectly
sent to some sources because of limited prior knowledge of the operations at these sources.

One approach to using industry-specific questionnaires involves review of the questionnaires

by engineers familiar with the particular type of source to assure adequate, timely, and accurate -

responses. A questionnaire can be mailed to every air po!lutton control district (APCD) permitted
source.

Another approach is to develop long-form and short-form industry-specific questionnaires. In -
" this approach, long-form questionnaires can be designed to gather detailed information about major

industrial groups. Specific process instructions should be developed to accommodate different types
of industries. The short-form questionnaires can specifically address centain categories of industries
such as: General Industrial, Natural Gas Processing, Grain Elevators, Mineral Products, Wood
Products, Metal Products, Cotton Gins and VOC Storage Terminals. Depending on the type of
industry, each facility will receive e'rther a long-form or a short-form questionnaire.

The use of general questionnaires may be advisable if the mailing list is long, if the agency is
unfammar with -many of the sources on the list, or if agency resources are limited. Oftentimes in

* practice, a general questionnaire is merely a collection of process-specific questionnaires.

Developing a questionnaire involves identifying and writing the appropriate questions.
establishing a suitable format and developing a cover letter and instructions for filling out the
questionnaire. The basic rule is to design the questionnaire for the person who will be asked to
complete it.  The agency should consider that the person who will complete the questionnaire may
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not have the benefit of a techmcal background in air pollution engineenng, or physical sciences.
Hence, questionnaires should be designed to be understood by persons without specialized technical

. training.

The format of the questionnaire should be as simple and as functional as possible. When data
handling is to be done by computer, time will be saved if the questionnaire format is designed such
that the data entry personnel can readily enter the information directly from each questionnaire. The
questions should be well-spaced for easy readability with sufficient area for complete responses. The
questionnaire should be as short as possible, as lengthy questionnaires can be intimidating. Also,
shorter questionnaires reduce postal costs. When preparing the questions, use terminology that will
be familiar to- the recipient. Each question should be self-explanatory or accompanied by clear
directions. All necessary information should be solicited on the questionnaire, thus avoiding later
requests for additional data. Any additional data needed for subsequent application of a
photochemical model should also be collected at this time. (Volume Il describes these necessary
additional data.')

Each questionnaire sent out should be accompanied by a cover letter stating the purpose of
the inventory and citing any statutes that require a response from the recipient. The letter should .
include, for example, a simple explanation of the ozone problem and should relate VOC, NO, and CO
emissions to ozone formation. If the inventory is for an ozone or CO nonattainment area, some
discussion of the implications of the nonattainment designation might be advisable. Cooperation in
filing out and returning the questionnaire should be respectfully requested. In addition, each
questionnaire should be accompanied by a set of general procedures and instructions telling the
recipient how the questionnaire shouid be completed and what date it should be retumed to the
agency. In lieu of putting a specific reply date in-the cover letter, a specific number of calendar’or
working days in which to respond can be included. In this manner, delays in mailouts will not require
the changing of the reply date in each letter. If a general questionnaire is sent out, the instructions
should carefully explain that the questionnaire has been designed for a variety of operations and that
some questions or sections of the questionnaire may not apply to a particular facility. In all cases,
a contact name, telephone number, and mailing address should be supplied in.case a recipient has
questions. The cover letter and instructions can be combined in some cases, but this should only
be done when the instructions are brief. Example questionnaires and instructions are shown in
Appendix D. A variety of additional examples are presented in Reference 15.

The ultimate use of the data should always be considered when determining the information
to request on the questionnaire. Process information should also be requested in addition to general
source information such as location, ownership, and nature of business. Since activity levels,

.including indicators of production and fuel consumption, are.generally used with emission factors to

estimate emissions from most sources for which source test data are not available, the appropriate
activity levels must be obtained for each type of source. The types of activity levels needed to
calculate emissions from point sources are defined for most VOC emitters in AP-42.'® In addition,
since many of the emission factors in AP-42 represent emissions in the absence of any controls,
control device information should also be obtained in order to estimate controlled emissions. Control
device information is also helpful for determining potential reductions in emissions from applying
various control strategies, especially for those source categories for which CTG documents have been
published. Finally, any information that is needed to make corrected or adjusted emissions estimates
should be solicited. For example, since emissions from petroleum product storage and handling
operations are dependent on a number of variables, including temperature, tank conditions, and

- product vapor pressure, appropriate values should be obtained for these variables that will allow the

agency to apply the correction factors given in Chapter 4 of AP-42. If seasonal adjustments are
considered, special emphasis should be given to variables such as activity levels, temperature, and
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windspeedthatcauseseasonalvananonsinemissaons. Semnaladiustmemdenﬁsslonsit
discussed in Chapter 5 of this documient.

Other information may be solicited in the questionnaires depending on the agency’s needs in
its ozone control program. For example, stack data such as stack height and diameter, exhaust gas
temperature, and flow rates may be required for modeling purposes. Information on fuel
characteristics, generally sulfur, ash and heat contents, may also be desirable. Certain compliance
information may be needed if the agency is using the inventory for enforcement purposes.
Information on the nature or brand name of any solvents is particularly helpful to the agency in
excluding nonreactive VOC from the emission totals. Process schematics, flowcharts, and operating
logs may.be requested to be returned with the questionnaire in cases where the source is unique
and/or complex. Each source should be requested to include documented emissions estimates or
to enclose source test results, if available.

"An example instruction sheet and questionnaire package aimed specifically at 6btaining
information on solvent users is shown in Appendix D. A number of the elements required in a

' questionnaire package are illustrated in this example. It should be noted, for example, that the

questionnaire will not be applicable to all major VOC-emitting sources. Additional questionnaires must
be developed to cover refineries, chemical manufacturers and other VOC sources. Various example
questionnaires dealing with many of the major source categories are presented in Reference 15.
Before adopting any of the example questionnaires, the agency should carefully consider the |
objectives of the inventory in an ozone or CO control program, and should then determine if the data
supplied in response to these questionnaires will meet these objectives.

Questionnaires accommodating all variations of process operation even in the same industry*
category are difficult to design and keep to a manageable size. Thus, segments of some of the
questionnaires may be unformatted, asking the plant contact to describe the source and its emissions.
However, unformatted areas on questionnaires shouid be avoided to minimize confusion both to the
person completing the questionnaire and to the agency. Each section of the questionnaire should
describe what information is needed, the units in which the data should be expressed, and where on
the form the requested data should be located.

While questionnaires are generally used for obtaining point source data, they can be used to
collect certain area source data as well. For example, many questionnaire recipients emit so little that
the agency may not want to maintain ah individual record for each source. Instead, the agency could
group them in an area source category, such as small dry cleaning establishments. In some
situations, questionnaires can be used to obtain area source information directly. For example, the
amount of fuel or solvent consumed collectively by residential and commercial customers may be -

_collected by contacting suppliers. Frequently, area source emissions will be determined through other

techniques, such as field surveys or the use of information found in special publications. Area source
data collection techniques are included in Chapter 4 of this repont.

3.2.4 Mailing and Tracking the Questionnaires and Logging Returns

Once the final mailing list has been compiled and the appropriate questionnaire packages are
assembled (including mailing label, cover letter, instructions, questionnaires and self-addressed
stamped envelope), the agency should proceed with the mailout activities. The mailing of the
questionnaires can be performed in two ways. The first method is by registered mail, which informs
the agency when a questionnaire is received by the company. This does not guarantee that the .
company will return the form, but the response rate will probably be somewhat greater than if the
questionnaires are sent by first class mail. However the slight increase in response may not justify
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the added expense of sending every company a registered letter.- As a compromnse reglstered mail

* may be used to contact only major sources.

The second method is to send the questionnaires by conventional first class mail. This method
has proven to be effective if the address includes the name of the plant manager or if *Attention:
PLANT MANAGER?" is printed on the outside of the envelope. This directs the envelope to the proper
supervisory personnel and reduces the chances of the questionnaire package being discarded. It
is highly recommended that a stamped envelope be included with each questlonnalre as the
questsonna:re is thus more Ilkeiy to be returned.

Generally, responses will begin amvung within a few days after mailing. Many of the early
returns may be from companies that are not sources of VOC emissions. Also, some of the
questionnaires will be returned to the agency by the postal service because either the establishment
is out of business or the company is no longer at the indicated mailing address. New addresses for

‘companies that have moved can be obtained by either calling the establishments, looking up their

addresses in the telephone book or contacting an appropriate state or local agency, such as the tax
or iabor depantments.

A simple computer program can be helpful in mailing and logging-in the questionnaires. Such
a program should be designed to produce a number of duplicate mailing labels for each source sent
a questionnaire. One label is attached to the outside of the envelope containing the questionnaire
materials. A second label is attached to the cover letter or instruction sheet of the questionnaire. This
facilitates the identification of the questionnaires as they are returned, as well as name and mailing
address corrections. Additional mailing labels may be used for other administrative purposes or to
recontact those sources whose responses are inadequate. An example label is shown below:

0000 (SIC Code) 0000 (ID Number)
INDIVIDUAL'S NAME (or PLANT MANAGER)
TITLE

COMPANY NAME

STREET

CITY, STATE, ZIP CODE

It may be helpful to print the SIC code on the upper left and an assigned identification (ID) number
on the upper right of the labels. The ID number is used to keep records of all correspondence with
a company. If the study area is large, a county identification number may also be included on the
mailing label.

It is important to develop a tracking system to determine the status of each facet of the mail
survey. Such a tracking system should tell the agency: (1) to which companies questionnaires are
mailed; (2) the dates the questionnaires are mailed and returned; (3) corrected name, address, and
SIC information; (4) preliminary information on the nature of the source; (5) whether recontacting is
necessary; and (6) the status of the followup contact effort. Tracking can be accomplished manually
through the use of worksheets or through the use of a simple computer program. A computer
printout of the mailing list can be formatted for use as a tracking worksheet.

As soon as the questionnaires are returned; some useful analyses can be performed. One
activity that can help enhance the timely compiletion of the mail survey, as well as assist in éstimating
the amount of resources that will be subsequently needed in the inventory effort, is to classify each
response by poliutant in one of the five categories listed below:
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P - point source

A - area source

N - No emissions (non-source)
OOB - Out of business

R - Recontact for reclassification

in addition, the agency can begin performing emissions calculations for those sources that do not
supply emissions estimates, and the resulting source and emissions information can begin to be
loaded into the inventory files. All responses should then be filed by SIC, source category,
geographic location, alphabet or any other criteria that provide orderly access for additional analysis.

2

3.2.5 Recontacting

The agency may have to.recontact a source if the source does not return the questionnaire at
all or if the response provided was inadequate. If the source does not return the questionnaire as
requested, a more formal letter citing statutory reporting requirements on completing the questionnaire
can be sent. When the number of sources to be recontacted is small, the information can be
obtained through telephone contacts-or plant visits. If the source refuses to complete the
questionnaire, the agency may take legal action to force a response or estnmate a crude emissions
level based on activity levels or number of employees

Recontacting activities should begin two to four weeks after the questionnaires are mailed.
Telephone calls are advantageous when recontacting sources in that direct verbal communication is
involved and additional mailing costs can be avoided. Caution is urged that, when making extensivé
telephone contacts, the agency observe all Federal, state, or other applicable clearance requirements.
A second followup mailing may be necessary if a large number of sources must be recontacted. In
either case, recontact should be completed 12 to 16 weeks after the first mailing.

3.3 PLANT INSPECTIONS

Plant inspections are another common method of gathering point source data. During plant
inspections, agency personnel usually examine the various processes at a particular facility and
interview appropriate plant personnel. If the agency’s resources permit, source testing may be
conducted as a part of the plant inspection. Because plant inspections are generally much more time
consuming than questionnaires, they are usually performed only at major point sources.

Plant inspections may constitute either the initial contact an agency has with a source or,
alternatively, they can be used as a method of recontacting sources either to obtain additional
information or to verify data that were submitted in the questionnaire. In either case, the goal of plant
inspections is to gather source data not ordinarily obtainable through other means. The major
advantage of the plant inspection is that it may provide more thorough and accurate information about
an emitter than does the questionnaire alone. In addition, errors resulting from a source's
misinterpretation of the questionnaire, or the agency's misinterpretation of the response, are avoided.
Finally, in cases where a process is unique or complex, the only realistic-way for the agency to gain
an adequate understanding of the emitting points and the variables affecting emissions is to observe
the plant equipment personally and to review the operations and process schematics with the

. appropriate plant.personnel.

However, the point source questionnaires should not be completed during a plant inspection.
Plant managers and engineers usually do not have immediate access to data on equipment
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specifications, process rates, or solvent purchases. Plant personnel need time prior to and following
the plant visit to assemble materials necessary to complete questionnaires. For these reasons, the

~agency should make an appointment with the plant personnel and provide the plant manager with

questionnaires prior to an inspection.

The data obtained through plant inspections are basically the same as those solicited by
questionnaire. Generally, more data may be obtained than wouid normally be requested on the
questionnaire, such as plant flow diagrams, logs of various process variables, photographs of various
emission points, and control device characteristics. Naturally, if the plant has source test data for
processes within the facility, the agency should obtain test results for use in the inventory. The
agency shouldreview any source test data supplied by a particular plant before using in the inventory
to make sure that acceptable sampling and analytical procedures were employed and that the test
conditions were reasonably representative of the time period covered by the inventory.

Special plant inspection forms may be developed to help the agency conduct the plant visit.
Because of the extra resources required, such forms should be developed only when many plant
inspections are anticipated, when certain major sources are prevalent, and when the same kind of
information will be requested during each visit. This latter condition may not apply to situations where
the agency |s using the plant inspection as a followup to the questionnaire.

'3.4 OTHER AIR POLLUTION AGENCY FILES

The agency may have special files or databases that can-be accessed for use in emissigns k

inventory development. These files may include permit files, compliance files or CAAA emissions

statements.

3.4.1 Permit and Compliance Files

During the point source data collection effort, the agency should consider using information
included in its own permit and/or compliance files. Permits are typically required for construction, start

'up, and continuing operation of an emissions source. Permit applications generally include enough

information about a potential source to describe the nature of the source as well as to estimate the
magnitude of emissions that will result from its operations. The inventory effort should make maximum
practical use of information in permit files. At least, the permit application file can be used for the
development of the mailing list or for determining the need for a plant mspectlon or telephone contact
when the source comes on line. 4

Some agencies may also maintain a compliance file, which records the agency’s dealing with
each source on enforcement matters. For example, a compliance file might contain a list of air
poliution regulations applicable to a given source, a history of contacts made with that source on
enforcement matters, and an agreed-upon schedule for the source to effect some sort of control
measures. Because the compliance file will usually contain basic equipment information as well as
baseline emissions data, it can be a useful tool in the inventory effort. Again, at a minimum, each
source in the compliance file should be a candidate for the emissions inventory, especially if an SIC
code indicates that a source is a potential source of VOC emissions.

The agency should consult both permit and compliance files when developing projection

inventories. The information therein on propdsed new facilities or control device applications on
existing facilities will be useful to the agency in determining baseline projection year emissions.
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3.4.2 Emissions Statements

Section 182(a)(3)(B) of the CAAA states that all ozone nonattainment areas must submit (within
two years after enactment) a SIP revision to require the owner or operator of each stationary source
of VOC or NO, to submit an emissions statement. Within three years after enactment, sources in all
ozone nonattainment areas must submit their first statements. These emissions statements must be
submitted annually thereafter. The state may waive this requirement to any category or stationary
source which emits less than 25 tons per year of VOC or NO, if the state provides an adequate
inventory of emissions. The purpose of these statements is to monitor the progress of individual
sources and to set atmospheric pollutant loading trends to see if they are increasing or decreasing.

The ‘state should consider using information from these emissions statements to aid in
developing the emissions inventory. EPA wm issue guidance for emissions statements in November
1991

3.5 WASTE TREATMENT EMISSIONS

Because these sources are somewhat unique, a special section has been included for
inventorying emissions from waste treatment sources. Methodologies have been developed for
estimating VOC emissions from municipal landfills and from hazardous waste treatment, storage and
disposal facilities (TSDFs) such as land treatment, landfills, surface impoundments and wastewater
treatment operations. Emissions can be calculated manually usmg equations from AP-42 or by using
recently developed computer models.

: ¢

In response to requests from state and local air poilution control agencies involved in preparing
VOC and air toxics emissions inventories, EPA’s Control Technology Center and Emissions Inventory
Branch have developed the Surface Impoundment Modeling System (SIMS). Version 2.0 of SIMS was
released in October 1990. SIMS is a personal computer software package for estimating air emissions
from surface impoundments and wastewater collection devices. It can be used to estimate emissions
from wastewater sources at hazardous waste TSDFs, publicly owned treatment works (POTWs),
industrial wastewater treatment faciiities and other similar operations.

SIMS contains models to estimate the air emissions for the following types of devices: diffused
air surface impoundments, junction boxes, lift stations, mechanically aerated surface impoundments,

- non-aerated surface impoundments, surface impoundments with an oil film, sumps and weirs. The

SIMS emissions estimates are based on mass transfer models developed by EPA’s Emissions
Standards Division (ESD) during the evaluations of TSDFs and VOC emissions from industrial
wastewater. In some cases, state and local regulatory personnel may not have information on the
poliutant profile (flow rate and concentration) in the feed to wastewater treatment systems. For these
cases, SIMS can estimate a default inlet pollutant profile for the water discharged from any of 29
industry types. i

- SIMS is designed for use on an IBM™ compatible personal computer. The system is distributed
on one 360 Kb diskette with a user's manual (EPA-450/4-90-019a) and a background information
document (EPA-450/4-90-019b)."™'® Contact the Emissions Inventory Branch at (919)541-0875 or
(FTS)629 -0875 for more information.
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3.5.1 Publicly Owned Treatment Works (POTWs)

Recent research activities with respect to VOC emissions from POTWs have produced emission
estimates which support the contention that in the event of heavy chemical loading 85 percent of all
volatile poliutants discharged to wastewater treatment systems are stripped to the ambient air,'*%
Based upon these findings and the annual VOC loadings reported for raw POTW influent, a national
VOC emissions level of 78,540 megagrams is predicted for POTWs annually.®

Additionally the VOC concentration found in POTW influent has been shown to be directly
proportional to the industrial contribution to a POTW.?* This implies that national VOC emissions
estimates for unacclimated treatment systems can be allocated to the ccunty level based upon the
total industrial flow per county.

The total industrial flow discharged to POTWSs in 1984 has been reported as 1.6 x 10" galions.
If it is assumed that the industrial wastewater contribution represents the bulk of the volatile organic
constituents of the influent wastestream, an emission factor can be derived by dividing the total
estimated VOC emissions by the total industrial flow. The results of this calculation provide an
emission factor of 1.1 x 10 Ibs VOC emitted/gallon industrial wastewater discharged to a POTW. This
factor is recommended for estimating VOC emissions from POTWs where measured emissions data
are not available. The annual industrial wastewater contribution for an individual POTW can range
from O to 100 percent. f the actua! annual industrial wastewater contribution to the POTWSs of a
county is not known, then 16 percent of the total annual flow (which represents the average industrial
discharge 2gercemage for POTWSs nationally) can be used to approximate the industrial wastewater
discharge.

H

3.5.2 Package Plants (Wastewater Treatment)

Package plants refer to small, automated (usually) domestic waste treatment plants that do not
require full-time supervision. In general, these facilities treat less than one million gallons per day
(MGD). For example, package plants may be used for subdivision or golf course waste treatment.
Principal sources of VOC in wastewater are considered to be from industrial discharge to the plants.

However, runoff and domestic household wastes do contain VOC that are detectable in domestic

wastewater influent.

Emissions may originate from a variety of treatment processes depending on the specific

treatment scheme. These processes include treatment impoundments and tanks, junction boxes, lift

stations, sumps and weirs. VOC are stripped to the ambient air as a result of the treatment processes
and air-to-water interface. The current EPA-recommended default values are 16 percent industrial
wastewater of total wastewater flow and 0.00011 VOC emitted per gallon of industrial wastewater.
Most small wastewater treatment operations emit less than 25 TPY of VOC.

The current methodology for estimating emissions from package plants relies on the results of
the most recent Needs Survey (1988) to identify county-level wastewater flows and ‘industrial
contribution. The Needs Survey may not include all small wastewater treatment systems. However,
an analysis is currently underway by the EPA Office of Water to characterize reporting compliance by
small (less than one MGD) treatment systems through the Water Quality Control Information System
(STORET).?*® STORET may be a more complete database for identifying wastewater discharges
through the National Poliutant Discharge Elimination System (NPDES), but does not track industrial
flow and can be costly to access.”® The sources currently missing from the inventories could be
computed by cross-indexing Needs Survey sources and STORET data to identify and locate the
unaccounted sources and retrieve flow data. Point sources should be checked for any wastewater
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treatment systems reported there. Where facnlily—spec:ﬁc data are available, emissions may be
estimated at the process level using SIMS."™ SIMS is a process-specific personal computer (PC)-
based emissions estimation software available through EPA’s Office of Air Quality Planning and
Standards (OAQPS). This strategy effectively shifts the sources with sufficient facility-specific
information to the point source inventory.

3.5. 3 lndustrlal Wastewater Treatment and Hazardous Waste Treatmem, Storage and Disposal
Facllities (TSDFs) :

Hazardous wastes are generated in a broad spectrum of industry types and sizes and include
general waste categones such as contaminated wastewaters, spent solvent residuals, still bottoms,
spent catalysts, electroplating wastes, metal-contaminated sludges, degreasing solvents, leaded tank
bottoms, American Petroleum Institute (APf) separator sludges and off-specification chemicals. These
wastes are gerierated at an industrial site and treated, stored and/or disposed either on-site at the
industrial facility or off-site at a commercial facility. Operations involved in treatment, storage or
disposal of hazardous wastes include impoundments and tanks; land treatment; landfills and
wastepiles; transfer and handling operations; injection wells; mcmerators, and organic compound
removal devices.

‘ Methodologies for estimating VOC emissions from TSDF operations are currently under
development in EPA's ESD. As part of this effort; models for estimating emissions from TSDF.
operations have been compiled and are discussed in Hazardous Waste Treatment, Storage, and
Disposal Facilities (TSDF) - Air Emission Models.? These models can be used to estimate emissions
from hazardous waste surface impoundments and open tanks, land treatment, landfills, and wastepiles?
as well as from hazardous waste transfer, storage, and handling and industrial wastewater treatment
operations. SIMS, as described above, is useful in estimating emissions from wastewater sources at
hazardous waste TSDFs and industrial wastewater treatment facilities. The use of the models
described above is illustrated below in an example emissions calculation for a surface impoundment.

Another useful modeling program is CHEMDAT?, a LOTUS 1-2-3™ spreadsheet program
developed for estimating VOC emissions from wastewater and landfills. It includes emissions models
for land treatment systems, open landfills, closed landfills and waste storage piles, as well as various .
types of surface impoundments. Contact Penny Lassiter at (91 9)541-5396 or (FTS)629-5396 for more
information..

States have reported difficulties in obtaining information on some of the parameters required
for the above models. States should be aware that default parameters are available and have been
provided due to such problems. For multipie wastestreams with incomplete information, it may be

reasonable to run representative wastestreams in the models. It will be useful to discuss a facility with -

state and EPA Regional Office Resource Conservation and Recovery Act (RCRA) staff. They should

be able to provide information collected from facility permitting and from implementation of the new
RCRA Acceierated Rule on VOC Air Emissions at TSDFs. In addition, lists of TSDFs compiled by
EPA’s Office of Solid Waste and Emergency Response (OSWER) have been distributed to the EPA
Regional Offices to help agencies identify TSDFs in their areas. The lists include the facility names,
quantity of hazardous wastes managed, facility location and facility contact. Regional office ozone

- SIP emissions inventory personnel should be contacted for more information.

Hazardous waste landfill estimates can also be made by sampling at large commercial facilities.
Useful sampling schemes, in order or priority, would be: samples from collectors such as vents in
a closed landfill cell; use of flux chambers at several points across a landfill surface; and samples
taken downwind of the landfill with back calculation to obtain an emissions estimate.
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Publications in the Air/Superfund National Techmcal Gundance Series are helpful in making
emissions estimates at hazardous waste landfills. There is a four-volume series collectively entitied
Procedures for Conducting Air Pathway Analyses for Superfund Applications.®*' Volume I: Application
of Air Pathway Analyses for Superfund Applications provides a general discussion of air impacts and

provisions for air pathway analysis, including emissions estimates in conjunction with atmospheric

dispersion modeling. Volume li: Estimation of Baseline Air Emissions at Superfund Sites details the
available methods for estimating air emissions prior to any remedial action. Methods described
include direct emissions measurement techniques, indirect measurements and predictive emissions
modeling. Suggestions are provide for selecting from among the range of methods available given
the associated range of costs and uncertainties. Alsc available are Volume Ill: Estimation of Air
Emissiors from Clean-up Activities at Superfund Sites and Volume IV: Procedures for Dispersion

. Modeling and Air Monitoring for Superfund Air Pathway Analysis. These volumes are available through

the National Technical Information Service, 5285 Port Royal Road, Springfield, Vlrglma 22161,
telephone number (703)487-4650

3.5.3.1 Example Calculation

An exampile facility operates a storage impoundment which receives primarily benzene in water
at a concentration of 1,000 g/m®. The following input parameters are used: :
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area (A) ‘ 1,500 m?

depth (D) 1.8 m

volume (V) 2,700 m®

retention time 20 days :
flow 0.0016 m%/s '
temperature (T) 25°C

windspeed (U,,) 447 m/s

constituent benzene in water

concentration 1,000 g¢/m*

Henry’s law constant 5.5 x-10° atmm®/g mol

diffusivity in air (benzene) 0.088 cm?/s

diffusivity in water (benzene)
viscosity of air
density of air

9.8 x 10® cm¥/s
1.81 x 10* g/cm's
1.2 x 10° g/em’

The basic relationship describing the mass transfer of a VOC from the- liquid in a quiescent

lmpoundment to the air can be expressed as:

E = KA (C,-Co)

where E = emission rate (g/s)

K = volatilization rate constant (m/s)
= liquid surface area (m°)

C_ = concentration of VOC in liquid phase (g/m®)
C, = concentration of VOC in gas phase (g/m°)

Since C, is assumed negligible compared to C, the equation simplifies to:

E = KAC,

The volatilization rate constant (K) is estimated from a two-phase resistant model that is based
upon the liquid-phase mass transfer coefficient (k), the gas-phase mass transfer coefficient (ks), and




Henry’s law cohstant in the form of a partition coefficient (K- The liquid-phase mass transfer
coefficient (k) is calculated for a given U,, and F/D using the following equation:**

k= [2.605 x 10° (F/D) + 1.277 x 107} U,;? (D,/8.5 x 10%)* m/s

where: U, = windspeed = 4.47 m/s
" F/D = fetch/depth = 24.3

k. =42x10°m/s
The gas-phase mass transfer coefficient (kg) is calculated using:
ke = 4.82x 10° U°7 Sc, 7 d, "' (m/s)

where: Scg = Schmidt No. for gas = 1.71
d, = effective diameter = 43.7 m

ke = 7.1 x 10° m/s
The partition coefficient (K,,) is calculated as:

Keq = H/RT = 225
leatilization rate constant (K) can now be calculated using:
1=1+ 1
Kk  keKg
K=42x10°m/s
To calculate the concentration in the liquid phase (C)), the following equation is used: -

QC, = KCH + QC,_
C.= QC/(KA + Q)
where: | Q = flow rafe = 0.0016 m%/s
C, = influent concentration = 1,000 g/m®
C = 198' g/m®_ .
To estimate emissions (E), the equation presented above is used:
E' = KAC, = 1.25g/s = 39 megégrams/yéar = 43 tons/year |

Thus, benzene emissions from the surface impoundment are estimated to be 33 megagrams
per year. Algorithms and example calculations for other TSDF operations are located in Reference 27.
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3.5.4 Municipal Solld Waste Landfills

Municipal solid waste landfills are regulated under Subtitle D of RCRA and receive primarily

" household and/or commercial waste. In the United States, approximately 209 million megagrams of

waste are received each year by an estimated 6,033 active municipal solid waste landfills. About
54 percent of the 209 million megagrams of waste is household waste and 28 percent is commercial
waste.*

VOC emissions are produced from municipal solid waste landfills by three mechanisms:
volatilization, chemical reaction and biological decomposition of liquid and solid compounds into other
chemical species. Factors affecting volatilization include: partial pressure of the constituent;
constituent concentration at the liquid-air interface; temperature; and confining pressure. Chemical
reactions are also affected by temperature, as well as: waste composition; moisture content; and the
practice of separate disposal’ areas for different waste types. Factors affecting biological
decomposition are: nutrient and oxygen availability; refuse composition; age of the landfill; moisture
content; temperature; pH; and waste that is toxic to bacteria. :

An estimate of VOC emissions from landfills is more accurate if field test data and gas
generation rate models are used. Procedures for estimating landfill air emissions are being developed
by EPA in setting air standards for municipal solid waste landfills. Until these procedures are available
and if field test data or if data collection are not available, average emission factors may be used to
estimate VOC emissions from municipal solid waste iandfills. However, the estimate of emissions will
be a crude approximation because of the many factors affecting landfill air emissions which are not
considered (e.g., age of landfilled waste, pH, refuse type and composition). An emission factor of
13.6 tons of VOC per year per million tons of refuse.was derived from field data collected by the: Sodth
Coast Air Quality Management District (SCAQMD) in California. VOC emissions were correlated to
the amount of landfilled waste using data from eleven landfills where the moisture content of the
refuse was less than 30 percent.* This emission factor represents an estimate of the average annual
emissions over the lifetime of a landfill and does not account for changes in emissions over time.
(The lifetime of a landfill refers to the time that municipal solid wastes exist in a landfill, whether the
landfill is operating or closed.)

Because the moisture content of a landfill has been found to affect the rate of Iandfull gas
generation, an additional emission factor was developed for landfills where the moisture content of
the landfill is average or above average. The moisture content of a landfill is a function of the annual
precipitation in the area concerned as well as the type of refuse. This additional factor of 2.6 was
developed to take into account the effect of average or above average moisture content usmg data

,from 20 landfills.>*

To estimate emissions from landfills in a dry area (less than 23 inches of precipitation per year),
the emission factor of 13.6 tons VOC per year per million tons of refuse in place should be used.
States with less than 23 inches of precipitation per year (“dry*® states) include the following: Arizona,
California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, North Dakota, South Dakota, Utah
and Wyoming. For average or wet areas (greater than 23 inches of precipitation per year), use the
13.6 factor and multiply by an additional factor of 2.6; the total emission factor for average-or wet
areas is then 35.4 tons of VOC per year per million tons of refuse. The average or wet states include
all except the twelve states listed previously. Note that these emission factors exclude nonreactive
VOC.
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Example: For a landfill in an area of average precipitation containing 20 million tons of
municipal solid waste, emissions would be calculated as follows:

emissions = (20 x 10° tons) x (13.6 tons VOC/yr/10°® tons) x (2.6)

= 707 tons VOC/yr or 1.9 tons VOC/day

These emission factors should be used only in cases where a gross approximation of emissions
is needed. For a discussion of models and field test procedures that can be used to generate a more
reliable estimate: 8FVOC emissions from municipal solid waste landfills, see Reference 39.

Municipal solid waste landfill emissions estimates can be modeled using the Landfill Air
Emissions Estimation Model developed by the Control Technology Center. The system is distributed
on a diskette with a user's guide.®* Agencies should contact the Control Technology Center at
(919) 541-0800 of FTS 629-0800 for more information.

3.6 PUBLICATIONS

Another approach to collecting point source data is to use information found in selected
publications. The term *publication® in this context refers to any industrial and governmental file,
periodical, list, or report that contains information on process descriptions, activity levels, or control
devices for various kinds of sources, either individually or collectively. Publications are primarily used,
to obtain activity level information on area sources, although to some extent they can also be
employed for point sources. The types of reports that are useful in this method .inciude census
reports, chemical business surveys, marketing reports, trade association journals, and energy and fuel
consumption repornts. As a specific example, Federal Power Commission Form 67 contains data
sufficient to make estimates of emissions from fossil fuel-fired power plants.’ As another example,
Post’'s Pulp and Paper Directory contains equipment and production information with which to estimate
approximate emissions from pulp mills.*® Periodicals such as The Oil and Gas Journal and Chemical
and Engineering News intermittently list summary information on individual refineries and chemical
manufacturing operations that can also be used to generate emissions estimates.** Most of these
publications will not provide emissions.data. Instead, emissions should be estimated through use of
appropriate activity level emission factors or emissions-per-employee factors.

‘As a rule, emissions estimates based on publications should be used only for point sources :

where a questionnaire is not received, where no plant coritact can be made, or-where it is necessary

"to get individual estimates of an emissions potential. In these circumstances, the agency should
consider use of publications to obtain individual point source data as a defaultt mechanism to be
employed only if the other approaches described in this document cannot be used. Often, the most
appropriate use of such publications is to help the agency in the development of the. point source
mailing list. In certain instances, publications can also be useful in determining collective estimates
of total capacity, production, number of employees, and planned expansion associated with particular
industries. This collective information can aid the agency in scaling up the inventory to account for
missing sources.

3.7 - EXISTING INVENTORIES

The agency should examine any available inventory that may exist for the particular area of
concern before electing to employ one or several of the data-gathering approaches detailed in the
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_ previous sections,. If an inventory of VOC or any other pollutant has been compuled and either is

well-maintained or was initially well-documented, many of the data elements in it can be used directly
in a new emissions inventory. In many cases, the existing point source information can be made
current simply by telephone calls, personal visits, or through the use of abbreviated questionnaires.
A limited number of contacts will minimize the effort that both the source and the agency must expend
in updating the inventory database.

If the existing inventory is computerized, a retrieval program can be developed which prints out
letters and questionnaires. The questionnaires could contain existing inventory data on each source
and could ask the source operators to verify or to correct the information. Such a verification form
could be used-with telephone contacts or plant visits. This approach should reduce the time needed
to conduct an inventory and should ease the paperwork burden of the source.

One point should be stressed if an eXIstmg inventory is employed. if the inventory that is used
as a starting point in the current efiort was not conducted primarily for VOC, a number of major VOC
emitting sources may be either omitted from such an inventory or treated collectively as area sources
because their emissions of other pollutants are negligible. Hence, the agency should consider the
possibility that additional sources may have to be included. Conversely, there may be many sources
in an existing inventory that are considered major sources of some other pollutant but not necessarily
of VOC, NO, or CO. Care should be taken in this latter instance that a significant quantity of
resources is not expended in soliciting additional information from those sources that are not
significant emitters of the pollutant(s) under consideration.

3.8 RULE EFFECTIVENESS (RE)

Inventories prior to 1987 have assumed that regulatory programs would be implemented with .
full effectiveness, achieving all of the required or intended emissions reductions and maintaining that
level over time. However, experience has shown regulatory programs to be less than 100 percent
effective for most source categories in most areas of the country. The concept of applying RE in the
SIP emissions inventory has evolved from this observation. In short, RE reflects the ability of a
regulatory program to achieve all the emissions reductions that could be achieved by full compliance
with the applicable regulations at all sources at all times.

RE is especially important for VOC and CO control programs because of the small size, large
number and relative complexity of most regulated sources. The sulfur dioxide (SO,) control program
does not presently account for rule effectiveness and probably will not in the near future, given the
maturity of the SO, program relative to the VOC control program.

Several factors should be taken into account when estimating the effectiveness of a regulatory
program. These include: (1) the nature of the regulation (e.g., whether any ambiguities or
deficiencies exist, whethertest methods and/or recordkeeping requirements are prescribed); (2) the
nature of the compliance procedures (e.g., taking into account the long-term performance capabilities
of the control); (3) the performance of the source in maintaining compliance over time (e. g., training
programs, maintenance schedule, recordkeeping practices); and (4) the performance of the
implementing agency in assuring compliance (e.g., training programs, inspection schedules, follow-up
procedures). The application of RE in preparing the emissions inventory is necessary since the
effectiveness of existing regulations is directly related to emissions levels. RE must also be
considered in planning for the expected effect of further regulations.

In the proposed post-1987 ozone/CO policy, it was stated that a factor of 80 percent should
be used to estimate RE in the base year inventories: EPA chose this 80 percent factor as a
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" representative estimate of the averagé effectiveness values after suweying selected state and local
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personnel on the perceived effectiveness of their reguiatory programs for a wide range of source
categories. For the purpose of base year inventories under the CAAA, EPA will allow the use of the

" 80 percent default value, but will also give states the option to derive local category-specific RE

factors accovding to the guidance contained in Reference 41. However, if rule effectiveness has been
determined for a source category for a geographic area using the protocol defined by EPA's
Stationary Source Compliance Division, this RE should be used.

The 80 percent default or local category-specific RE factor would be applied if the emissions
data were determined using emission factors, results of emissions tests or estimated control
efficiencigs, evep,f such data were obtained from a survey of the source. While the 80 percent RE
factor may generally be valid, it can vary significantly between source categories and can have a
dramatic impact on sources assumed to be controlled at a high efficiency (such as 99.9 percent).
Use of the default RE factor should be carefully reviewed under these circumstances. An RE of 100
percent may be applicable in.some cases. A direct determination of emissions made upon an
evaluation of solvent usage records kept at the source is one of these cases. The data needed for
direct determination include volume and density of solvent, coating or ink used at the plant over an

extended representative period of time (e.g., a month during the peak ozone season); soivent content

of each coating or ink used; and volume and density of all other solvents used at the plant.

Emissions data from stack tests, even if combined with capture efficiency tests, do not provide
assurance of compliance over time and, therefore, would not be a basis for exempting a source from
the application of the 80 percent RE factor.

In the SIP inventory, the RE determined for the source category should be applied to af
sources in the category (both point and area sources) with the following exceptions: (1).sources not
subject to the regulation; (2) sources achieving compliance by means of an irreversible process
change that completely eliminates solvent use; and (3) sources for which emissions are directly
determined by calculating solvent use over some time period and assuming all solvent was emitted.
from the source during the time period. (One hundred (100) percent RE is assumed in this case, as
discussed above.)

The RE factor should be applied to the estimated control efficiency in the calculation of
emissions from a source. An example of the application is given below.

Uncontrolled emissions = 5“0 Ibs/day

Estimated control equihment efficiency = 90%

Rule effectiveness = 80%

Emissions after.control = 50 [1 - (0.90)(0.80)]
=50 [1 - 0.72]

= 14 Ibs/day.

Thus, the application of RE results in a total emissions reduction of 72 percent.

In addition to RE, another important regulatory consideration is the extent to which a regulation
may affect emissions from a source category, typically an area source category. When estimating
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emissions using area source methodologies for source categories where a rule or regulation applies,

agencies should incorporate an estimate of rule penetration (RP) using the following formula:

Rule Uncontrolled emissions
Penetration = covered by the requlation X 100 percent
Total uncontrolied emissions ’

Once controiled emissions and RP are determined, RE should be applied as discussed above.
An example showing how to incorporate both RP and RE in the same source category is given below.

Uncontrofled emissions = 100,090 TPY

Control efficiency required by the regulation = 95 percent }
Rule pe'netration = 60 percent

Rule effectiveness = 80 percent

Emissions from the category {100,000) [1-(0.60)(0.95)(0.80)]

54,000 TPY

Further discussions on using RE and RP are given.in Reference 41.
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CHAPTER 4

AREA SOURCE DATA COLLECTION

4.1 INTRODUCTION

The area’ source inventory enables an agency to estimate emissions collectively for those
sources that are too small and/or too numerous to be handled individually in the point source
inventory. While the VOC sources are generally small and are usually associated with solvent use,

- most NO, and CO sources are large and are associated with combustion. Considerable attention

should be given to the area source inventory, as significant quantities of VOC emissions will generally
be associated with the important area source categories. Historically, emissions from area sources
have been underestimated because of few appropriate inventory procedures or litile emphasis on
obtaining area source data. This chapter provides several approaches to collecting data at the county -
or county-equivaient level, from which annual and seasonal area source estimates can be derived.
This chapter also presents procedures for accounting for emissions from source categones which
have been frequently overiooked in previous VOC emissions inventories.

4.1.1 Area Source Inventory Structure and Emphasis

The importance of area source categories may vary for different areas. For certain areas,
inventories may need to include local rescurces or define additional subcategories. Area source
categories can be divided into two broad groups characterized as evaporative emissions or fuel
combustion emissions. Most evaporative emissions sources, except for service stations whose
gasoline vapor emissions result from various loading and fueling operations, are characterized by .
some type of solvent use.

Some source categories are usually handled entirely as area sources. However, some source
categories may have both area and point source components. 1t is important not to count a source’s
emissions in both the point and area source inventories (i.e.; double-counting). Area source
emissions totals should be adjusted downward to reflect emissions included in the point source
inventory. .

AIRS will be the official repository of all emissions inventory data. 'All SIP data must therefore
be submitted in an AlRS-compatuble format. Area source data transfer from the area and moblle
source PC package to AIRS AMS will be available in May 1992,

Another important consideration in preparing an area source inventory is the extent to which

-a regulation may cover emissions from the source category. The *top down® approaches discussed

in the next section do not contain specific instructions on how to account for emissions reductions
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expected to result from applying a regulation. When using these area source methodologies to
estimate emissions, agencies should incorporate an estimate of rule penetration by using the following
formula:

Uncontrolled emissions
RP = covered by the requiation  x 100 percent
Total uncontrolled emissions

Once uncontrolled emissions and AP are determined, RE should be applied as discussed in
Section 3.8. An example of how to incorporate both RP and RE into emissions estimates for the same
source-category is presented in Section 5.4.

The selection and structuring of area source categories are important aspects of the planning
pracess which affect the resources required for inventory completion and the usefuiness of the
inventory in the agency's ozone or CO control program.” Generally, highway vehicles are the largest
VOC emitting category and should be emphasized accordingly. All evaporative loss sources may be
important, especially those covered by CTGs. Special attention should be given to these VOC
sources as well.

Because an important use of the inventory is to study the effects of applying various control
measures, the area source categories should be defined so that emissions reductions from
anticipated controls on area sources can be readily summarized from the data maintained in the area
source files. For example, if the effect of vapor recovery on tank truck unloading emissions at service
stations (Stage | control) is to be evaluated, emissions from these operations shouid be distinguished
from vehicle fuel tank loading (Stage Il operations) emissions. Also, to estimate the effect of RACT
on dry cleaning plants, data for systems using perchloroethylene should be maintained separately
from those for sources using petroleum (Stoddard) solvents because of the different control
technologies that may be applied to each system. Explicit definition of area source categories will
also help the agency exclude nonreactive compounds from the emissions totals. If separate
emissions totals are maintained for different solvents in the inventory, most of the nonreactive
halogenated solvents can be readily. identified.

4.1.2 Source Activity Levels

Area source emissions are typically estimated by multiplying an emission factor by some known

_indicator of collective activity for each source category at the county (or county-equivalent) level. An

activity level.is any parameter associated with the activity of a source, such as production rate or fuel
consumption, that may be correlated with the air poliutant emissions from that source. For example,
the number of landings and takeoffs (LTOs) at an airport provides an estimate of aircraft activity. The
number of LTOs can then be multiplied by appropriate emission factors to estimate airport emissions.
As another example, the total amount of gasoline handled by service stations in an area can be used
to estimate evaporative losses from gasoline marketing. Total emissions from this source category
can be estimated by multiplying the gasoline handling activity by an emission factor representing all
of the individual handling operations at each service station.

4.1.3 Methods for Estimating Area Source Activity Levels and Emissions

Several methodologies are available for estimating area source activity levels and emissions.
Estimates can be developed in the following ways: treating area sources as point sources; surveying
local activity levels; apportioning national or statewide activity totals to local inventory areas; using per
capita emission factors; and using emissions-per-employee factors. The following section describes
the advantages and disadvantages of each-approach.
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1. Apf)lylng point source methods to area sources. Small sources that would normally..
be treated as area sources may be handled as point sources, if for example, collective actmty level
estimates cannot be readily determinabie for. certain source categones

in other cases, sufficient data may be available on individual sources to allow the agency to
estimate activity levels and emissions for each facility. Records may be available from another agency
that show the location and amount of soivent handled by each dry cleaner within the inventory area,
so the inventorying agency may be able to calculate emissions for each plant. At this point, the
agency must decide whether an individual point source record will be coded and maintained for each
facility or whether the resuilting individual activity levels and emissions estimates will be handled
collectively in the area source inventory. This decision will depend on the resources available for the
point sourcé inventory and whether the agency elects to handle sources individually or collectively
in the projection year inventory. The projection year inventory will produce more accurate projections
if sources are treated as point sources, because individual control reductions can be &stlmated for
each facility.

2. Local activity level surveys. In some instances, collective activity level estimates for a
given category may be available from a local source. Local trade associations may have data on the
amount and types of architectural surface coating, or the amount and types of dry cleaning solvents
used in an area. Tax, highway, energy, and other state or local agency records may provide
collective activity level estimates for other area source categories, including gasoline sales and
cutback asphalt use. The inventorying agency should survey various local associations and agencies
to determine what information is maintained for the area that can be used in the area source
inventory. Specific associations or agencies that may be contacted for selected area source activity
level information are suggested later in this chapter.

3. Apportioning state or national totals to the local level. If countywide activity level
information is not available locally, state totals may be apportioned to compute local estimates. The
quantity of fuel used in railroad locomotives is generally availabie at the state level from the
Department of Energy (DOE). Fuel use can be approximated at the local level by apportioning
statewide fuel use to the county level on the basis of miles of track per county. Residential,
commercial and industrial fuel consumption are other categories that are commonly handled this way.
Drawbacks of this approach are that additional data and resources are needed to apportion activity .
level estimates to the local level, and accuracy is lost in the process. |If state-level data are not
available and no alternatives are accessible, national data may be apportioned to the local inventory -
area. However, apportioning national data to the local level is generally less accurate than most
available methods and should be done only when absolutely necessary.

4, Per capita emission factors. Sources in cettain area source categories are numerous
and diffuse and are difficult to inventory by any of the previously discussed procedures. Solvent
evaporation from consumer and commercial products such as waxes, aerosol products and window
cleaners cannot be routinely determined for many local sources by the local agency. In addition, it
would probably be impossiblé to develop a survey that would yield such inforration. Using per capita
factors assumes that emissions in a given area can be reasonably associated with population. This
assumption is valid over broad areas for certain activities such as dry cleaning, architectural surface
coating, small degreasing operations and solvent evaporation from household and commercial

. products. Per capita factors should not be developed and used.indiscriminately for sources whose

emissions do not correlate well with population. Large, concentrated industries, such as
petrochemical facilities, should not be inventoried using per capita factors.

5. Emissions-per-employee factors. This approach uses employment rather than

population as a surrogate activity level indicator. Emissions-per-employee factors are usually used
to estimate emissions for those source categories for which an SIC code has been assigned and for
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which employment data (typically by SIC) at the local level are available. Generally, this involves SIC
categories 20-39, as shown in Table 3.1-1. In most cases, a large fraction of VOC emissions within -

SICs 20-39 will be covered by point source procedures, so the emissions-per-employee factor
approach can be considered a secondary procedure to cover emissions from sources that are below
the point source cutoff level. This approach can also be used when the agency surveys only a
fraction of the area sources within a given category. In this case, employment is used as an indicator
to "scale up*® the inventory to account collectively for missing sources and emissions in the area
source inventory. Parameters other than employment, such as sales data or number of facilities, can
be used to develop emissions estimates. However, employment is generally the most readily available
parameter. Scaling up is discussed in detail in Chapter 5.

¢

4.1.4 Contents of Chapter 4

The remainder of this chapter discusses specific methodologies that may be used to determine
emissions for the more important area source categories except for mobile sources. Agencies will
be referred to other documents for guidance on inventorying highway and nonhighway mobile
sources. In each case, alternative approaches that vary in complexity, cost, and the accuracy of the
resulting emissions totals are presented. Although certain approaches may be recommended, local
data may suggest using alternative procedures in certain situations. o

Category-specific emission factors are provided for many categories and ére compiled in atabie
at the end of the chapter. For updates on emission factors, contact the Emissions Inventory Branch
at (919) 541-5522 or FTS 629-5522. . : ,

‘ ¢
4.2 GASOLINE DISTRIBUTION LOSSES ’

A generalized flowchart of gasoline marketing operations is shown in Figure 4.2-1. This
flowchart depicts the operations typically involved in transporting gasoline from refineries to final
consumption in gasoline-powered vehicles. As Figure 4.2-1, shows, evaporative emissions occur at
all points in the distributive process. Those operations generally inventoried as area sources are
gasoline dispensing outlets and gasoline tank trucks in transit. Bulk terminals and gasoline bulk
plants, which are intermediate distribution points between refineries and outlets, are usually

inventoried as point sources.! Most gasoline dispensing outlets emit less than 10 tons of VOC per -

year and therefore are generally inventoried using area source methods.

VOC emissions from gasoline dispensing outlets result from vapor losses during tank truck
unloading into underground storage tanks, vehicle fueling, and underground storage tank breathing.

- Evaporative losses from each activity in this source category should be tabulated separately, so that

various control reduction measures may .be easily evaluated. EPA has made available a CTG for
Stage | operations covering gasoline vapors emitted during storage tank filling.?

Service stations traditionally have been the primary retail distributors for gasoline. Gasoline can

be purchased from other types of businesses, such as.auto repair garages, parking garages and -

convenience stores. Gasoline may also be distributed to vehicles through various nonretail outlets.
Because outlets -other than service stations account for approximately one-quarter of all gasoline
handled, care should be taken that all gasoline outlets are covered in the area source inventory.'?

4.2.1 Determining Gasoline Sales
Area source gasoline evaporative losses can be inventoried in several ways. The most accurate
approach is to acquire gasoline sales data, which can be multiplied by a composite emission factor

to determine evaporative losses. Gasoline sales statistics are collected and maintained by petroleum
distributors and state motor vehicle and fuel tax offices, as well as {ederal and local government
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agencies involved in transportation planning and energy management. The statistics are developed
from delivery records which are collected from drivers, compiled and sent to petroleum company
accounting offices. These statistics are summarized by county or other local political jurisdictions and
are forwarded to the state tax office.®. As the tax is collected for each gallon sold, the actual total
gasoline consumption within a jurisdiction can be back-calculated with the tax formulas. Calculation
of fuel consumption from fuel tax data may already be done in some transportation planning agencies.
Once derived, tax-calculated consumption should be cross-checked with data from associations of
service station owners and operators, oil company distributors, jobbers and other local sources.*
Cross-checking is important, since-gasoline for nonhighway uses and gasoline distributed to
government agencies may not be taxed. Therefore, care should be taken that all gasoline consumed
in the inventory-area is accounted for, including that dispensed at marinas, airports, military bases
and government motor pools.

Gasoline distributors may be able to provide consumption data on these sources. However,

~ direct contact with a possible source is often the only viable way to determine gasoline consumption

from the nonhighway sources of gasoline evaporation. Also, when using fuel tax data to determine
gasoline consumption, diesel fuel and any other fuel of low volatility should be exciuded from
consideration. ,

Several less desirable alternatives exist for obtaining estimates of gasoline sales in an area.
Questionnaires have been used in some instances as a means of obtaining information on each
facility. information collected in such a questionnaire could include not only the quantity of gasoline
dispensed over a given year or season, but also the type of equipment used and the number of
employees at the station. While this type of direct plant contact is potentially more accurate becauge
information can be obtained on the type of filling and the existence of controls at each station,
questionnaires may have several drawbacks. A major obstacle is the large number of stations usually
present in most areas. In addition, because of the rapid rate at which stations change owners or
locations, a current list of sources may be difficult to define. Moreover, since many stations invariably
will not respond to the questionnaires, the inventory will have to be scaled up to account for the
missing stations. Scaling up can be accomplished using either employment in SIC 5541 or the
number of gasoline stations as a indicator of coverage. Scaling up is discussed in Section 5.6.

Contacting gasoline distributors through questionnaires or telephone calls has been discussed
as a possible method of checking gasoline consumption obtained through tax records. However,
while contacting distributors is a direct source of consumption data, it can be difficult i there are a
large number of distributors, distribution areas which overlap inventory boundaries or a lack of
distributor cooperation. Fuel tax data should be easier to obtain in most areas and are therefore
preferred over direct contacts to gasoline distributors.

Another alternative for estimating gasoline consumption is to use data from various national
publications. The Federal Highway Administration (FHWA) annually publishes Highway Statistics,
which contains gasoline consumption data for each state.> Countywide estimates can be determined
by apportioning these statewide totals by the percent of state gasoline station sales occurring within
each county. Countywide service station gasoline sales data are available from the Bureau of the
Census’ Census of Retail Trade.® (Note: Data in the Census of Retail Trade are usually too old to use
directly in estimating countywide sales; however, they are useful in allocating other data to the county
level.) Other apportioning variables, such as registered vehicles or vehicle miles traveled (VMT) can
be used if the local agency feels that their use results in more accurate distributions of state totals

to the county level. These apportioning procedures are used in AIRS AMS to estimate emissions for .

gasoline service stations. Even if the agency uses local sales data in the area source inventory, this
approach should be used as a cross-check of the local consumption estimates. One distinct
advantage of using data in Highway Statistics is that sales are tabulated by month which facilitates
a seasonal adjustment of the gasoline station emission totals.
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Anather method of estumatmg gasoline sales is to use VMT data ‘available from the ongoing
transportation planning process. This alternative is not generally recommended for several reasons.
First, it requires local information on both the percent of VMT attributabie to diesel versus gasoline

"fuel and the average miles-per-gallon fuel efficiency of the gasoline-powered motor fleet. None of

these data may be available locally, and using nationwide averages may introduce errors in certain
applications. Moreover, highway travel will not account for ail gasoline sold at various off-highway
applications. For these reasons, fuei sales is the preferred method for determining fuel use.
MOBILE4.1 will provide g/gallon values adjusted for RVP and temperature so that the fuel sales
method can be executed without needing to refy on the generic g/gallon values in AP-42,

Using stata.or local air pollution permit files for inventorying gasoline dispensing outlets is not
likely to be an effective alternative. Permit information is not usually collected because of the large
number of stations and because each station’s emissions are much lower than traditional point source
cutoff levels. Registration systems are being attempted in some states where major retail chains are -
required to compile and submit service station lists.® Such a detailed approach is not usually
warranted when gasoline distribution data will yield adequate emissions estimates.

4.2.2 Estimating Gasoline Distribution Emissions-

The flow of gasoline through the inventory area should be mapped regardiess of the approach
used to account for gasoline consumption. The best approach is to develop a chart showing overall
gasoline flow within the geographical area in question, from the point of entry, through bulk storage,
to service stations and vehicle loading operations. Figure 4.2-1 illustrates such a flowchart.
Construction of this flowchart provides a valuable overview of the gasoline distribution system and
facilitates detection of gross anomalies in the distribution data. A

Once an estimate of total gasoline sales is made, Stage | gasoline dispensing emissions can
be estimated using the average emission factors provided in Section 4.4 of AP-42.” Stage Il emissions
can be estimated using MOBILE4.l. To facilitate the development of control strategy estimates,
separate subcategories should be maintained for tank truck unloading, vehicle fueling, underground
tank breathing and tank trucks in transit. When evaluating control scenarios, tank truck unloading
and vehicle refueling are defined respectively as Stage | and Stage |l controls. A detailed description
of gasoline marketing operations is available in Reference 1. ‘

Evaporative emissions from diesel fuel service station operations can be estimated using the
same methodology as for gasoline and AP-42 emission factors for diesel fuel. In general, a service
station selling more than 26 million gallons of diesel fuel per year would emit more than 10 TPY and
shomd be considered a point source. .

4.2.2.1 Tank Truck Unloading (Stage 1)

Emissions from tank .truck unioading are affected by whether the service station tank is
equipped for submerged, splash or balance filling. Therefore, information must be obtained on the
fraction of stations using each filling method. A weighted average emission factor can then be based
on the quantity of gasoline delivered by each method. A survey of several service stations in the area
will produce an estimate of the number of stations employing each filling method. Trade associations
are another source of information on station characteristics. Information from. major brand
owner/operators may also be readily available, but should be used with care, as company policy may

direct the use of certain equipment not representative of all stations within an inventory area.
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4.2.2.2 Vehicle Fueling and Underground Tank Breathing

‘ Evaporative losses from vehicle fueling, including spiilage, are determined with MOBILE4.1. The
MOBILE madel calculates refueling emissions using inputs for RVP and temperature. The output units
are g/mile and g/gallon (adjust for RVP and temperature).

Evaporative emissions from underground tank breathing are determined by multiplying gasoline
throughput by the appropriate AP-42 emission factors. Gasoline sales data can be used as a
collective measure of gasoiine throughput. Determining which service stations have vehicle refueling
(Stage Il) emission controls is important in projection year inventories. If Stage Il controls are planned
in a projection.year, a composite emission factor representing the mix of controlled and uncontrolled
refueling operations in the area will have to be determined. Also, EPA is required to establish new
vehicle standards for onboard control of vehicle refueling emissions. MOBILE4.1 can provide a
composite g/gallon or g/mile emission factor that reflects the mix of controlled and uncontrolled
service stations and controlled and uncontrolled vehicles using the appropriate scenario input. Stage
Il controls are currently not widely implemented but are required in some areas by the CAAA.
Underground tank breathing may be affected by Stage I controls but is unaffected by Stage |
controls.

4.2.2.3 Losses from Gasoline Tank Trucks in Transit

Breathing losses from tank trucks during the transport of gasoline are caused by leaking

delivery trucks, pressure in the tanks, and thermal effects on the vapor and on the liquid. A worst.

case situation arises if a poorly sealed tank has been loaded with gasoline and pure air becomes

- saturated. During the vaporization process, pressure increases and venting occurs.’

Emission factors for gasoline trucks in transit are given in Section 4.4 of AP-42. These factors
are given in terms of pounds per 1,000 gallons (Ib/10° gallons) of gasoline transferred in two modes:
tanks loaded with fuel and tanks returning with vapor. For convenience, these factors may be added
and applied to each round trip delivery.

Because some gasoline is delivered to bulk plants rather than delivered directly to service

- stations from bulk terminals, the amount of gasoline transferred in any area may exceed the total

gasoline consumption due to the additional trips involved. Therefore, transit emissions invalve not
only end consumption but also gasoline transport from outside the inventory area to the intermediate
bulk plants, and should be based on total gasoline transferred rather than on consumption. For
example, if gasoline sales in an area are 300 million gallons per year, and 50 million gallons of this
goes through bulk plants, then 350 million gallons is the amount transported by tank trucks and is
the appropriate figure to use to estimate transit losses. Nationally, about 25 percent of all gasoline
consumed goes through bulk plants, so gasoline distribution in an area coulid be multiplied by 1.25
1o estimate gasoline transported.’ Because this percentage will vary from area to area, the amount
of gasoline handled by butk plants should be obtained from the point source inventory and used in
making this adjustment.

One method which can be used to account for bulk-plant handling invoives contacting local air
agencies to determine the throughput at bulk plants. If, for example, a small percentage of gasoline
passes through bulk plants in the area under consideration, this additional amount would be added
to the annual consumption. Emissions from tank trucks in transit, however, will gererally be minimal
in most areas, and a great deal of effort is not warranted in making this adjustment.
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4.2.3 Alrcraft Refueling

Jet kerosene (used primarily by commercial turbojet and turboprop aircraft), jet naphtha (used
primarily by military aircraft) and aviation gasoline (used by aviation reciprocating engines) are the
three most common types of aircraft fuels used in the United States. Emissions occur when vapor-
laden air in a partially empty fuel tank is displaced to the atmosphere when the tank in refilled. The
quantity of vapor displaced depends on the fuel temperature, fuel vapor pfessure, aircraft fuel tank
temperature and fuel dispensing rate.

Commercial and general aviation aircraft primarily consume jet kerosene and may not contribute
enough emiissions to be treated as point sources. Their refueling emissions exhibit regionai, seasonal
and temporal variations determined by the concentration of air traffic at the airports in the study area
(typically located close to urban areas), the airlines’ daily schedules and the travel seasons. Military
bases consume large quantities of jet naphtha, a more volatile fuel than aviation gasoline or jet
kerosene, and may be treated as point sources. Areas with high military or other noncommercial flight
activity may exhibit unique seasonal or temporal characteristics that can only be ‘determined by
consulting state or local transportation officials,

Emissions from aircraft refueling can be estimated using fuel sales data by type of fuel
multiplied by the corresponding fuel emission factors. State and national fuel sales data are available
from Petroleum Marketing Annual.® Local fuel sales may be obtained either from local airport officials

or by appomonlng state-level fuel sales to airports based on flight activities reported in FAA Tramc

Activity.® Emission factors can be developed using the following AP-42 expression:

EF = (1246 x S x P x M}
T

where: EF = emission facto_r in pounds VOC per 1,000 gallons fuel throughput
S = saturation factor of 1.45 (from Table 4.4-1 of AP-42)
P = fuel true vapor pressure in psia (from Table 4.3-2 of AP-42)
M = fuel molecular weight in Ib/lbmol kfrom Table 4.3-1 of AP-42)

T = study temperature in °R

4.2.4 Petroleum Vessel Loading and Unloading 'Losses

-Evaporative VOC emissions from ocean going ships and barges carrying petroleum liquids
result from loading losses, ballasting losses and transit losses Loading losses are the primary source
of evaporative emissions from marine vessel operations.’

They occur as organic vapors are displaced from the cargo tanks to the atmosphere as the liquid
is loaded into the tanks. These vapors are formed by three processes: (1) formation of vapors in the
empty tank by evaporation of the residuals from the previous cargo; (2) vapors transterred to the tank
as product is being unloaded; and (3) vapors generated in the tank as the product is being loaded.
Ballasting losses are a major source of evaporative VOC emissions -associated with unloading
petroleum liquids at marine terminals. They are generated from the empty cargo tanks when the
vapors are displaced to the atmosphere as the cargo tank is loaded with sea water. In addition to

4-9
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the losses associated with loading and unioading, evaporative VOC emissions also occur while the
cargo is in transit. These transit losses are similar in many ways to breathing losses associated with
petroleum storage. ‘ .

Although there may be certain ports where loading large marine tankers resuits in emissions . -
greater than 100 TPY, VOC emissions in most parts do not exceed 100 TPY. Emissions are likely to
be concentrated in urban coastal areas and ports on inland waterways.

‘AP-42 gives emission factors for various marine vessel sources such as loading operations on
ocean tankers and barges, tank ballasting and transit losses of VOC for the following fuels: gasoline,
crude oil, jet naphtha, jet kerosene, distillate oil No.2 and residuai oil No.6. The weight of various
petroleum cargo shipments in short tons received and shipped through each port (inland and coastal)
in the United States is given in Waterborne Commerce of the United States.” This document also
provides statistics on the number of tankers and barges, vessel draft and the direction of travel (i.e.,
if they are inbound or outbound into a coastal port or upbound or downbound at an inland port).
Once the draft and number. of vessels are known at each port, an estimate can be made for the
amount of petroleum shipped in tankers versus barges. VOC emissions at each port can be
estimated by converting the short tons of petroleum into 1,000 gallons and multiplying this by
appropriate multipliers and emission factors for tankers or barges available in AP-42.

4.3 STATIONARY SOURCE SOLVENT EVAPORATION

A solvent is any liquid that is capable of dissolving other substances to form a homogeneogus
mixture, The dissolved substances, or soiutes, may be liquid, solid or gaseous. Many organic
chemicals are used as solvents in industrial, commercial and consumer applications. In fact, nearly
half of the top 50 organic chemicals produced in the United States are used as solvents to at least
some extent.'' Organic solvents contribute to VOC emissions when they evaporate into the
atmosphere.

The widespread use of organic solvents in all sectors of the economy makes the estimation of
solvent emissions a difficult task. The most accurate way to account for solvent emissions in a VOC
inventory is to catalog as many sources as possible using the point source methods discussed in
Chapter 3. However, a large portion of solvent emissions emanates from smali sources that fall below .
any reasonable emissions size cutoff, and therefore must be included in the area source inventory.
Area sources include a variety of small industrial and commercial solvent users, as well as consumer
solvent usage. '

In terms of both overall consumption and VOC emissions, the most important solvent uses are
cleaning processes and processes in which solvents are used to deliver or apply a product. This
section covers the seven solvent uses listed below;, all of which fall under the cleaning and application
processes. :

. Dry cieaning
. Surface cleaning (degreasing)

. Surface coating
e Graphic arts

o  Cutback and emuisified asphalt paving
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. Pesticide application

«  Commercial and consumer solvent use

These uses are all expected to be covered to some degree in the area source inventory. However,
some of these categories will span both the point and area source inventories.

Organic solvents are also used as reaction media in the production of synthetic organic
chemicals, including pharmaceuticals, plastics and specialty chemicals; and in industrial separation
operations, such as vegetable oil extraction. However, these uses account for less than 25 percent
of all solvent consumption.''* In addition, chemical reactions and separations are generally major
industrial operations that should be handled in the point source inventory.

The seven solvent use categories listed above are discussed in detail in the following pages.
Processes assdciated with each category are briefly described, and per capita and per employee
emission factors are given. Methods of identifying and allocating point and area sources are also
discussed for those categories that span both the point and area source inventories.

Emission factors given in the following sections are meant to be used with bopulation and
employment data for the specific metropolitan study area. County-level employment figures to be
used with the per employee factors can be obtained from County Business Patterns.'®

4.3.1 Dry Cleaning

Dry. cleaning is the solvent cleaning of tabric in a nonaqueous liquid medium. The solvents!
used in dry cleaning operations do not swell textile fibers as do processes that employ water and
water soluble cleaners. This prevents wrinkles and shrinkage, which is one of the major advantages
of dry cleaning over laundering."

Total 1989 solvent consumption for dry cleaning operations exceeded 470 million pounds.
Halogenated solvents acccunted for over 40 percent of this total, with an-estimated end use
consumption of 200 million pounds per year; aliphatics accounted for over one-half, with 267 million
pounds; and all other solvents accounted for the remaining end use consumption of about one -
percent, or 5 million pounds.''™ Table 4.3-1 lists the volumes and percent breakdowns for the various
solvents used in dry cleaning operations for 1988.

4.3.1.1 Dry Cleaning Methods

Three basic types of dry cleaning operatibns are curréntly used: coin-operated; commercial;
and industrial. These operations are described briefly below. : ’

Coin-Operated --

Coin-operated dry cleaners (coin-ops) are self-service or plant-operated units that are usually
part of a laundromat operation. There are usually two conn-op units per facility with an average unit

- capacity of 8 to 12 pounds .of clothes.'

The two basic types of dry cieaning equipment are transfer and dry-to-dry. Transfer equipment
consists of separate washer and dryer units and involves manually transferring clothes from the
washer to the dryer. The dry-to-dry process combines the washer and dryer in one unit and
eliminates the transfer step. Dry-to-dry equipment can be vented, with residual vapors released to
the atmaosphere after the drying cycle, or ventless, in which the units are essentially closed systems
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TABLE 4.3-1. SOLVENT USAGE IN THE DRY CLEANING INDUSTRY (1989)

ANNUAL
CONSUMPTION . PERCENT
CHEMICAL ' (10°LB) OF TOTAL
Halogenated , , ' :
Perchloroethylene ’ 182 39
1,1,1-Trichloroethane - 12 2
Tnchlorotnﬂuoroethane (Freon 113) 6 1
Ahphatlcs ;
Mineral spirits , 267 57
Other 4 .
Unspecified ' ' _5 1
Total 472 100

except for loading and unloading operations. Approximately 67 percent of the dry cleaning industry
uses dry-to-dry units, with the remainder being transfer operations. Transfer units are an older
technology and all new demand in the dry cleaning industry is for dry-to-dry systems.'®

An estimated 3,400 coin-op units use halogenated solvents.'® Because National Fire Protection
Association codes prohibit the use of highly volatile and flammabile substances, there are no coin-pp
units which use petroleum solvents.'”” The estimated uncontrolled annual VOC emission rate per
coin-op unit is 0.4 tons per year.'® Thus, all coin-op units are expected to be classified as area
sources.

Commercial -~

Commercial dry cleaners are facilities that offer cleaning services for soiled apparel, leather and
other textile items. These operations are the familiar local dry cleaning establishments which are
usually independently-owned businesses.’® The average capacity of commercial units is 15 to 100
pounds of clothes.'® Equipment types and processes are the same as those used by coin-operated
dry cleaners.

An estimated 26,400 commercial units use halogenated solvents. In addition, an estimated
60,000 commercial units use petroleumn solvents. The estimated uncontrolled annual VOC emission
rate for commercial units ranges from 1 to 14 tons per year, with the majority having an emission rate’
of less than 10 tons per year. Thus, a majority of commercial dry cleaning units are expected to be
classified as area sources. Some large transfer machines, i.e., machines with a capacity}of 50to 100
pounds of clothes, are expected to be classified as point sources.""”

Industrial —~

Industrial dry cleaners are large dry cleaning operations that provide dry cleaned work uniforms
and related work clothing and other selected items to industrial, commercial and government users.

. These items may belong to the industrial dry cleaner and be supplied to users on a rental basis or

they may be the customers' own goods. Industrial dry cleaning facilities are usually associated with
large water laundry services."” The average capacity of industrial units is 140 to 250 pounds of
clothes.'® Equipment types and processes are the same as those. used by coin-operated dry
cleaners.

4-12 .
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An mw 200 industnal units use halogenated solvents. In addition, an estimated 60 to 70
industrial units use petroleum solvents. The estimated uncontrolled annual VOC emission rate for
industrial units-ranges from 20 to 200 tons per year.'*"” All industrial units are expected to emit more
than 10 tons of VOC per year, and would therefore be classified as point sources.

4.3.1.2 Dry Cleaning Emission Factors and Inventory Methods

Developing emissions estimates for dry cleaning operations is complicated by a number of
factors. First, although some dry cleaning units are large enough to be classified as point sources,
the majority fall below any reasonable point source cutoff and, thus, are included in the area source
inventory.. Thus, both point and area source methods must be used for this category. In addition,
waste solvent recycling complicates the calculation of material balances and estimation of solvent
losses for dry cleaning operations. In fact, a portion of the VOC emissions associated with dry
cleaning actually occurs at waste solvent recycling and disposal facilities. Flnally some of the
solvents used in dry cleaning are considered photochemically nonreactive.'

Emission Factors -~

Table 4.3-2 gives recommended emission factors for the dry cleaning industry on a pér capita
and per employee basis. These factors were calculated based on the following data sources and
assumptions: .

« . Solvent consumption data were obtained from a solvent study conducted by Frost and
Sullivan, with supporting data obtained from other solvent databases.'"**

. The per capita emission factors use an estimated 1989 U.S. population of 245.7 million.*

. Employment statistics, at the four-digit SIC level, were obtained from County Business
Patterns - 1988.

« 100 percent of solvents consumed were assumed to be emitted and these factors were
not adjusted for waste solvent recycling and disposal or emissions controis.

The per employee factors in Table 4.3-2 are based on employment in SICs 7215, "coin-operated
laundries and cleaning,” and 7216, ‘dry cleaning plants, except rugs." SIC 7218, ‘industrial
launderers," is also sometimes included with dry cleaners; however, most facilities in this SIC use
detergents or soap and water rather than organic solvents. Any facilities in this SIC which aré known

“to use organic solvents should be treated as point sources.

Of the two sets of factors in Table 4.3-2, the per employee factors are viewed as a more
accurate method for emissions estimation. Emissions calculated using these factors will reflect any
unusual concentrations of dry cleaning facilities, which would not be revealed using the population-
based factors. However, all emission factors in Table 4.3-2 are nationwide averages. Thus, they
should be viewed only as defaults, to be replaced with area-specific data wherever possible.

Development of Area-Specific Information -
Optimally, all plants may be handled using point source procedures, even in cases where
emissions fall below the point source cutoff. This.may be done by surveying dry cleaning

establishments using forms such as those given in Appendix D. Establishments can most easily be
identified from the yellow pages of the local telephone directory.
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TABLE 4.3-2. RECOMMENDED EMISSION FACTORS FOR DRY CLEANING

PER CAPITA FACTOR PER EMPLOYEE FACTOR

US EPA ARCHIVE DOCUMENT

(Ib/year/person) (Ib/year/employee)
TOTAL TOTAL sic

SUBCATEGORY voc* ORGANICS voc* ORGANICS CODES
Dry cleaning (total) 1.8 1.9 2,210 2,300 7215,
. ' 7216
Halogenated solvents 0.74 0.81 892 980 7215,
7216
Coin-operated 0.009 0.01 - 47 52 7215
Commercial/industrial _ 0.73 0.80 1,090 1,200 7216

Mineral spirits and other . .

solvents (all facilities) 11 . 141 1,800 1,800 7216

*The VOC emission factors exclude some non-reactive organics (see Section 2.2.12),

The agency could also opt to survey only a representative sample of dry cleaning facilities.
Results of the survey could then be used to calculate total dry cleaning emissions using the methogs
discussed in Section 5.6.

At a minimum, the following information is required to develop area specific per employee
emission factors: SIC code, number of employees and solvent consumption rates. Information may
also be solicited on any destructive pollution control equipment and on the amounts of solvents
shipped off-site for disposal. ‘ .

Emissions would be equal to the total quantity of makeup solvent consumed in the area, less
the amount of waste solvent shipped out of the area for disposal or reprocessing and any amount -
destroyed by incineration or other destructive control technology. In making this calculation, the
agency should take care not to include any dint or sludge that may be present in the waste solvent
being subtracted. Nondestructive controls used at. the dry cleaning facility do not affect this
calculation uniess the collected solvent is shipped off-site.

By developing area-specific data, the agency can account for any local variations in emissions
per employee, resuiting from local regulations or other factors. In addition, the agency can account
for off-site solvent disposal, which is not taken into account in the default emission factors.

Point Source Emissions -

As noted above, some commercial dry cleaners emit more than 10 tons per year and all
industrial dry cleaners are expected to exceed this cutoff. These facilities should be included in the
point source inventory. In addition, any facilities in SIC 7218, "industrial launderers,” which are known
to use organic solvents should be included in the point source inventory. Procedures for |dent|fy|ng
and handling pdint sources are discussed in Chapter 3.

When using per employee factors to calculate area source emissions, employment at point
sources in the affected SICs should be subtracted from the total regional employment. The area
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source emissions calculation for commercual and industrial dry cleaners for a given region would be
as follows:

Area source Total region Regional Per employee

VOC emissions = employment - point source X emission factor
for SIC 7218 in SIC 7216 employment (ib/personjyear)
(ib/year) in SIC 7216

A general breakdown of solvents used in dry cleaning was given in Table 4.3-1. The overall
nationwide speciation of dry cleaning emissions would be similar to this breakdown. Additional
information on the speciation of emissions in a specific metropolitan area can be obtained in the
emission source spHveys discussed above. Additional lnformatuon on speciation of emissions is given
in Reference 21.

4.3.2 Surface Cleaning

Surface cleaning, or degreasihg, inciudes the solvenf cleaning or conditioning of metal surfaces . |

- and parts, fabricated plastics, electronic and electrical components and other nonporous substrates.

These cleaning processes are designed to remove foreign material, such as oils, grease, waxes and
moisture, usually in preparation for further treatment, such as palntlng, electroplating, galvanizing,
anodizing or applying conversion coatings.

Total 1989 solvent consumption for surface cleaning operations exceeded 1.7 billion pounds.
Halogenated solvents accounted for almost half of this total, with an estimated end use consumption
of 870 million pounds per year; aliphatics accounted for more than one-third, with 560 miilion pounds
and all other solvents (including glycols) accounted for the remaining end use consumption of 294!
million pounds.''“# Table 4.3-3 lists the volumes and percentage breakdowns for the various
solvents used in surface cleaning operations for 1989.

4.3.2.1 Surface Cleaning Operations

Three basic types of surface cleaning operations are currently used: cold cleaning; vapor
cleaning; and in-fine or conveyorized cleaning, which can be either a cold or vapor cleaning process.
These operations are described briefly below.

Cold Cleaning --

Cold cleaning is a batch process in which solvents are applied at room temperature or slightly :

- heated. Parts are immersed in a solvent, usually mineral spirits. Parts too large for immersion may

be sprayed or wiped with a solvent. The primary cold cleaning application is cleaning of tools or
metal parts at service and automotive repair stations and manufacturing facilities. Cold cleaners may
incorporate covers and fregboards to limit the evaporative loss of solvents.® Freeboard is an
increased distance between the solvent level and the top edge of the unit.

There are an estimated 1.3 million cold cleaners in operation, with 70 percent used at service
and automotive repair stations and 30 percent at manufacturing facilities. The estimated uncontrolied
annual VOC emission rate per cold cleaner is 0.33 tons per year.%2* All cold cleaners are expected
to be classified as area sources.
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TABLE 4.3-3. SOLVENT USAGE IN SURFACE CLEANING (1989)

ANNUAL !
CONSUMPTION PERCENT
CHEMICAL j (10°LB) OF TOTAL
Halogena_téd _
1,1,1-Trichloroethane 409 23.7
Trichlorotrifluoroethane (Freon 113) : : 204 11.8
Trichloroethylene - . 143 8.3
Methy'ene ehtoride - 74 4.3
Perchioroethylene 40 2.3
Aliphatics '
Mineral spirits » - 564 32.6
Glycols
Propylene glycol monomethyl ether - . 48 . 2.8
Ethylene glycol monomethyl ether - 7 0.4
Other o -
‘Dimethylamine 170 9.8
Unspecified 69 4.0
~ Total , ) 1,728 : 100.Q

*Includes toluene, cresylic acid, acetone, methyl ethyl ketone, and alcohols.

Vapor Cleaning --

Vapor cleaning is a process in which solvent vapors are condensed on the surface to be
cleaned to dissolve foreign material. This process, which can be a manual batch operation or an
automated handling system, involves heating a solvent to its boiling point using steam, electricity, hot
water or heat pumps. Solvent vapors rise to the level of the primary condensing coils in the vapor
cleaner unit to create a controlled vapor zone that minimizes the vapor loss from the unit. Vapor
cleaning units have covers and freeboards to limit the evaporative loss of solvents. Solvent vapors
condense on the surfaces of the items lowered into the unit and carry off dissolved materials as they
drain to a soivent reservon' or sump. This process continues until the items bemg cleaned reach the
temperature of the vapor.®

Vapor cleaning has.two major advantages over cold cleaning. First, solvent vapors are purer
than cold cleaning solutions sirice impurities from vapor cleaning are normally retained in the waste
after the solvent is recovered. Second, cleaned surfaces dry instantly when removed from the vapor
zone because of the elevated temperature. Solvents used in vapor cleaning units are usually
halogenated compounds. Vapor cleaners are normally used in metaiworking operations and
manufacturing facilities. ‘

There are an estimated 25,000 to 35,000 vapor cleaners that employ halogenated solvents; a.
smaller number of these cleaners employ non-halogenated solvents. The estimated uncontrolled
annual VOC emissions rate for small vapor cleaners with an air-to-solvent vapor interface area of 4.5
square feet ranges from 1.5 to 3.5 tons per year, depending on working schedules. Emissions for
large vapor cleaners with an air-to-solvent vapor interface area of 16.0 square feet range from 5.1 to

US EPA ARCHIVE DOCUMENT
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" 12.3 tons per year, dependihg on working schedules.? The estimated 12,500 to 17,500 small vapor

cleaning units are expected to be classified as area sources. Assuming no emissions control
systems, it is estimated that half of large vapor cleaning units are expected to be classified as point

“sources and half as area sources. This would amount to 6,250 to 8,750 units in each source

classification.
in-Line Cleaning -

In-line cleaners use automated load systems, typically conveyors, to maintain a continuous feed
to the cleaning unit. These units use both cold and vapor cleaning methods as described above, with
the majorrty being halogenated solvent vapor cleaning systems. These units are used for large-scale
operations and are usually enclosed except for the conveyor inlet and exit. A common application
of in-line cleaners is the cleaning of printed circuit boards for the electromc and electrical components
industries.?

There are an estimated 2,500 to 4,000 in-line cleaners that employ halogenated solvents; a
smaller number of these cleaners employ non-halogenated solverts. The estimated uncontrolled
annual VOC emissions rate for in-line cleaners ranges from 24 to 57 tons per year, depending on
working schedules.? All in-line cleaners are expected to emit more than 10 tons per year and would

~ therefore be classmed as point sources.

4.3.2.2 Surface Cleaning Emission‘ Factors and Inventory Methods

Development of emissions estimates for surface cleaning operations is complicated by several
factors. First, although some surface cleaning units are large enough to be classified as point
sources, the majority will fall below the point source cutoff. Thus, both point and area source
methods must be used for this category. In addition, surface cleaning operations are not associated
with any particular industrial activity.

Waste solvent recycling complicates the calculation of material balances and estimation of
solvent losses for surface cleaning operations. A portion of the VOC emissions associated with
surface cleaning actually occurs at waste solvent recycling and disposal facilities. Finally, many
solvents used in surface cleaning are considered photochemically nonreactive.'®**

A general chart illustrating the flow. of surface cleaning solvents in an area is presented in
Figure 4.3-1. Ideally, the agency could develop an areawide estimate of surface cleaning emissions
from both point and area sources from totals in this flowchart. Basically, total areawide emissions
would be approximately equal to the amount of solvent purchased for surface cleaning applications
minus the quantity of solvent sent to waste solvent recycling and disposal facilities. In practice, such
a flowchart would be difficult to develop for several reasons. First, solvent manufacturers, distributors
and waste solvent recyclers may be reluctant to disclose sales data and may not know how much of
their product is used for degreasmg as opposed to other end uses. Second, they may be unable to
determine where their product is used, especially if they are not the final distributors in the area or
if they are selling to companies located at a number of sites. Third, some fraction of degreasing
solvent most likely will be shipped outside the inventory area. Hence, while it is a valuable concept
in understanding degreasing emissions and a possibility in some circumstances, such a flowchart is
not considered practical in most areas.
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Figure 4.3-1. Mass balance of solvent used in degreasing operations.
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Emission Factors —~

. Table 4.3-4 gives recommended emission factors for the surface cleaning industry on a'pér
capita and per employee basis. These factors were calculated using the following data sources and
assumptions:.

. Solvent consumption data were obtained from a solvent study conducted by Frost and
Sullivan, with supporting data obtained from other soivent databases..“’“

e .- The, ger captta emission factors use an estimated 1989 U.S. populatlon of 245.7
" million.®

Employment statistics, at the four-digit SIC level, were obtained from Employment and
Wages Annual Averages, 1989.2

o it is assumed that 100 percent of solvents consumed are emitted and these factors do
not take into account waste solvent recycling and disposal or emission controls.

For the cold cleaning subcategory, it is assumed that 70 percent of total solvent use is
in the automotive and transportation repair shops SICs and 30 percent is in the general
manufacturing SICs which reflect industry end use pattems,®=

o Based on the uncontrolied emission rate of 0.33 tons per cold cleaner and a total
estimated 1.3 million cold cleaners, this segment of the surface cleaning industry wouid }
account for almost 860 million pounds of solvent consumption. Vapor and in-line
cleaners would account for the remaining 870 million pounds of solvent consumption for
this source category. ‘

TABLE 4.3-4. RECOMMENDED EMISSION FACTORS FOR SURFACE CLEANING

PER CAPITA FACTOR PER EMPLOYEE FACTOR

{ib/yr/person) b/yr/em ee
TOTAL . TOTAL
SUBCATEGORY voc* ORGANICS voc* ORGANICS SIC CODES
Surface Cleaning (Total) 43 7.2 87 144 25, 33-39, 417, 423,
) 551, 552, 554-556, 753

Cold Cleaning )

Automobile repair . 25 25 270 . 270 417, 423, 551, 552,

‘ . 554-556, 753

Manufacturing 1.1 1.1 24 24 25, 3339
Vapor and in-Line Cleaning . .

Electronics and electrical -0.21 1.1 29 180 36

Other 0.49 25 9.8 49 25,3339, 417, 423,
551, 552, 554-556, 753

*The VOC emission factors exclude some non-reactive organig:s (see Section 2.2.12).

The emission factors in Table 4.3-4 are nationwide avérages and thus, should be viewed only
as defaults to be replaced with area-specific data wherever possible.
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Development of Area-Specific Information -

ideally, all plants would be handled using point source procedures, even when emissions fall
below the point source cutoff. This is impractical for cold cleaning operations because of the large
number of small facilities and the number of industries that use cold cleaning. Even a limited survey -
of representative facilities would be complicated by the number of industries invoived.

However, agencies can use local data in developing emissions for vapor and in-line cleaners.
In fact, many of these facilities will probably be covered by the point source inventory. information
on the point sources can be used to calculate total point and area source emissions using the
methods discussed in Section 5.6.

At a minimum, the following information will be required to develop area specific per employee
factors for vapor and in-line cleaners: SIC code, number of employees and solvent consumption
rates. Information may also be solicited on any destructive pollution control equipment and on the
amounts of solvents shipped off-site for disposal.

Emissions would be equal to the total quantity of makeup solvent consumed in the area, less
the amount shipped out of the area for disposal or reprocessing, and less any amount destroyed by
incineration -or other destructive control technology. In making this calculation, the agency should
take care not to subtract any dirt or sludge that may be present with the solvent. Nondestructive
controls used at the surface cleaning facility do not affect this calculation, uniess the collected solvent
is shipped off-site.

By developing area-specific data, the agency can account for any local variations in emissions
per employee, resulting from local regulations or other factors. In addition, the agency can account
for off-site solvent disposal, which is not taken into account in the default emission factors.

Point Source Emissions --

As noted above, some vapor cleaners emit more than 10 tons per year and all in-line cleaners
are expected to exceed this cutoff. These facilities should be included in the point source mventory
Procedures for identifying and handling point sources are discussed in Chapter 3.

If the default per employee factors are used to calculate area source emissions, employees at
point sources in the affected SICs should be subtracted from total regional employment. An equation
for this calculation was presented i in Section 4.3.1.2.

Emissions Speciation --

A general breakdown of solvent used in surface cleaning was given in Table 4.3-3. The overalil
nationwide speciation of surface cleaning emissions would be similar to this breakdown. Additional
information on the speciation of emissions in a specific metropolitan area can be obtained in the
emissions source surveys discussed above. Additional information on speaatnon of emussuons is also
given in Reference 21. .

4.3.3 Surface Coating

Surtace coatings include paints, enamels, varnishes, lacquers and other product finishes. All
of these products include either a water-based or solvent-based liquid carrier which generally
evaporates in the drying or curing process. About 3.8 billion pounds of organic solvents, roughly one
third of all solvents purchased in 1989, were used in surface coating operations. These solvents were
used both as carriers for the coatings and to clean up painting equipment.
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VOC emissions result from the evaporation of the paint solvent and any additional solvent used
to thin the paint. Substantial emissions also result from the use of solvents in cieaning the surface

prior to painting and in cleaning painting equipment after use.

Reguiations directed at reducing organic solvent emissions have led to the development of
high-solids and powder coatings, as well increased use of water-bome coatings. Water-bome
coatings still include some organic solvents, but water makes up the main carrier component
(generally at least 80 percent) in these formulations. Water-bome coaxmgs currently account for about

75 percent of the dollar value of the overall coatings market."

4.3.3.1 Coating Operations

Table 4.3-5 lists major end uses of s_urface coatings and gives the estimated breakdown of
coating use. The table also lists references for additional information on coating operations,

TABLE 4.3-5. BREAKDOWN OF COATING CONSUMPTION AND ESTIMATED SOLVENT

DISTRIBUTION BY END USE FOR 1989

COATING USE REFERENCES FOR
CATEGORY (10* gal/yr)* ADDITIONAL
INFORMATION®
Nonindustrial
Architectural coating 532 26
Traffic paints 40 28
Automobile refinishing 36 27
Industrial - Product Coating
Furniture and fixtures g2 30
Metal containers 64 29
Automobiles (new) 45 29
Machinery and equipment 37 33
Appliances 24 32
Other transportation equipment 21 33
Sheet, strip, and coil 21 29
Factory finished wood 20 34
Electrical insulation 14 29
Other product coatings 57 na
Industrial - Special Purpose
High-performance maintenance 31 . na
Marine coatings -9 na
Other special purpose coatings 45 na
Total 1,088

na = not available

Chemical Economics Handbook.'"12

"*The volume and distribution of coating usage is derived from Frost and Sullivan's Industrial Solvents report and from SRI's

PThese references give information on typical solvent contents of paints and on potential emission controls.
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emissions and potential emissions control measur% The breakdown of coanng usage inTable 4.3-5
was developed from data given in the Frost and Sullivan marketmg report on industrial solvents and
SRI's Chemical Economics Handbook.'"'?

Table 4.3-5 divides coating uses into industrial and nonindustrial categories. Nonindustrial uses,
especially architectural, account for the bulk of both coating and solvent consumption. Other
nonindustrial uses include automobile refi inishing and traffic paints. In industry, coatings are used for
a wide variety of product finishes, as well as maintenance and other special purposes. The following
paragraphs briefly discuss coating operations, with a focus on the nonindustrial categories -
architectural coating, automobile refinishing and traffic paints. Industrial uses are also discussed as
a group.

Architectural Coatlhgs -

Architectural coatings, also known as trade paints, are used primarily by homeowners and
painting contractors. Architectural coatings include interior and exterior house and building paints
as well as coatings for other surfaces, such as curbs and signs. The coatings are applied by spray,
brush or roller and dry or cure at ambient conditions. Oil-based paints and coatings account for
about 29 percent of architectural coatings by volume. These typically have volatile solvent contents
of about 54 percent. Water-borne paints, which make up the balance of architectural coatings, have
substantially lower solvent contents, typically about eight percent.* Architectural coating emissions
would be included in the area source inventory. '

Automobile Refinishing® -

Automobile refinishing is the repainting of worn or damaged automobiles, light trucks and other
vehicles. Coating of new cars is not included in this category but falls under industrial coating. In
automobile refinishing, lacquers and enamels are usually applied with hand-operated spray guns.
Because the vehicles contain heat-sensitive plastics and rubber, the coatings are dried or cured in
low-temperature ovens or at ambient conditions.

An estimated 83,100 auto body repair shops in the United States engage in automobile

~ refinishing. About 33,200 of these are small tacilities with typical emissions of 1.9 tons per year.

There are about 41,300 medium-sized facilities, including 17,000 car dealerships, with typical
emissions of 5.3 tons per year. About 8,600 facilities are large shops with typical emissions of 16.2
tons per year. Thus, medium and smali auto refinishers will typically be included in the area source
inventory, while iarge facilities should be treated as point sources.

Most medium and large facilities use paint booths, which may be equipped with paint arresters
or water curtains to reduce paint aerosol emissions. However, these devnces do not reduce VOC
emissions.

Traffic Paints® --
. Traffic paints are used to mark pavement. These markings include dividing lines for traffic lanes,

parking space markings, crosswalks, arrows and other markings. These markings are usually applied
by state or local highway maintenance crews or by contractors during road construction. VOC
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emissions result from the evaporation of organic solvents during and shoxtly after the application of
the marking paint. All traffic paint emissions.would be included in the area source inventory, since
the emissions are not from any specific plant, but instead emanate from the roadways where markings
are applied.

Point S_ourc_es““ -

Surface coatings are applied during the manutacture of a wide variety of products, including
furniture, cans, automobiles, other transportation equipment, machinery, appliances, metal coil, flat
wood, wire and other miscellaneous products. Coating use rates for many of these industries are
given in Table 4.35. In addition, coatings are used in maintenance operations at industrial facilities.
These industrial surface coating operations should be treated as point sources wherever possible,

4.3.3.2 Coating Emission Factors and Inventory Methods

Emission Factors -

Table 4.3-6 gives emission factors for surface coating on a per capita and per' employee basis.
The table also gives per capita and per employee coating usage factors. These factors were

calculated using the following data sources and assumpnons

.  Solvent consumption data were obtained from a solvent study conducted by Frost and
Sullivan, with supporting data obtained from other solvent databases.'* !

. The per capita emission factors use an estimated 1989 U.S. population of 245.7 million.®

. Employment statistics, at the four-digit SIC level, were obtained from Employment and
Wages Annual Averages, 1989. .

. Itis assumed that 100 percent of solvents consumed are emitted and these factors do not v
take into account waste coating disposal.

. The distribution of solvent emissions among the various subcategories was estimated using
the coating use figures given in Table 4.3-5, on water-based coating use rates from the
Chemical Economics Handbook and on coating solvent contents given in references
specific to the subcategories (see Table 4.3-5).
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TABLE 4.3-6. RECOMMENDED EMISSION FACTORS FOR SURFACE COATING

VOC EMISSION COATING USAGE
FACTORS (Ibs/year)* FACTORS (gal/year)
PER PER PER PER SIC CODE(S)

SUBCATEGORY CAPITA EMPLOYEE CAPITA EMPLOYEE :
Nonindustrial .

Architectural 46 na . 22 na not applicable

Automobile refinishing 23 3,519 0.15 1 7532

Traffic markings 05 69’ 0.16 2 1721
Industrial

Furniture and fixtures 20 944 0.37 175 25

Metal containers - 13 6,029 0.26 1,218 341

Automobiles (new) 1.1 794 0.18 131 3711

Machinery and equip. 0.7 77 0.15 17 35

Appliances 0.2 - 463 0.10 181 363

Other trans. equip. 0.2 35 0.08 14 37, except 3711,373

Sheet, strip, and coil 0.5 2,877 0.08 474 3479

Factory finished wood - 03 131 0.08 40 2426-9,243-245,2492,2499

Electrical insulation” 0.1 290 0.06 114 3357,3612

Other product coatings 06 " na 023 na . not applicable

High-performance maint. 08 na 0.13 na not applicable

Marine coatings 0.2 308 0.04 47 373

Other spec. purpose coat. 0.8 na 0.18 ] na not applicable

“As shown in Table 4.3-7, 99 percent of the organic solvents used in surface coatings are classified as VOC.
® bs/Lane-mile painted. '

The emission factors in Table 4.3-6 are nationwide averages. Thus, they should be viewed only
as defaults to be replaced with area-specific data wherever possible.

Development of Area-Specific Information --

The most accurate method of quantifying solvent ‘emissions from architectural coatings would
be to obtain sales and distribution data from local wholesale and retail suppliers of the coatings.
Information should be requested on the quantity of both water-based and solvent-based coatings and
on the organic solvent content of each. Sales information for thinning and cleaning solvents must
also be obtained. :
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Coating usage and solvent content information associated with automobile refinishing can be
obtained by surveying a representative sampie of auto body shops. Because there are literally
thousands of small automobile refinishing shops, the survey approach would only be practical for
larger facilities.

information on the usage and solvent content of traffic paints can be obtained by contacting
state and local highway maintenance departments and contractors engaged in new road construction.

In cases where local regulations limit the coating solvent concentrations, emissions can be

calculated using the per capita paint use factors in Table 4.3-6 in conjunction with local estimates of- -

paint solvent levels. If this option is used, care should be taken to account for all solvents used in
thinning amd equipment clean-up.

Point Source Emissions -

industrial surface coating facilities shouid be treated as point sources wherever possible.

-Procedures for identifying and handling point sources are discussed in Chapter 3.

Agencies may elect to survey only a sample of industrial sugface coating facilities, or only those
facilities with emissions greater than 10 tons per year. In these cases, information from the surveyed
sources can be used to calculate total emissions using the methods discussed in Section 5.6. If this

" technique is used, separate calculations should be made for each of the industrial surface coatmg

subcategones

If the default per employee factors (from Table 4.3-6) are used to calculate area sourcet
emissions, employment at point sources in the affected SICs should be subtracted from total regional
employment. An equation for this calculation was presented in Section 4.3.1.2.

Emissions Speciation -

A general breakdown of solvents used in surface coating is given in Table 4.3-7. The overall
nationwide speciation of surface ccating emissions would be similar to this breakdown. Additional
information on the speciation of emissions in a specific metropolitan area can be obtained in the
emissions source surveys discussed above. Additional information on speciation of coating emissions
is also given in Reference 21. Speciation of architectural coatings is also addressed in Reference 35.

4.3.4 Graphic Arts

Graphic arts mcludes operations that are involved in the printing of newspapers, magazines,
books and other printed materials. There are over 60,000 of facilities in the United States that are
engaged primarily in graphic arts (SIC 27).® In addition, there is an unknown number of in-house
graphic arts operations at plants in other industrial groups.

Totai 1989 solvent consumption for graphic arts applications exceeded 550 million pounds.
Aliphatic soivents accounted for more than one-fourth of this total with an estimated end use
consumption of 168 million pounds per year; glycol ethers account for over one sixth with 108 million

pounds consumed; and all other solvents account for the remaining end use consumption of 275 -

million pounds.'"™* The majority of solvent use in graphic arts operations is consumed in printing ink
formulations. Lesser amounts of solvents are used in equipment cleaning and as a component in

fountain solutions for dampening systemis in lithographic printing. Table 4.3-8 lists the volumes and

percent breakdowns for the various solvents used in graphic arts operatlons for 1989.
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TABLE 4.3-7. SOLVENT USAGE IN SURFACE COATINGS

ANNUAL
CONSUMPTION PERCENT OF
CHEMICAL (10%b) TOTAL
Aliphatics
Mineral spirits, naphthas, lacquer diluent 786 20.4
Other o ’ . 15 0.4
Ketories
Methyl! ethy! ketone 330 8.6
Acetone 312 8.1
Methyl isobutyl ketone - 90 2.3
Diacetone aicohol 35 0.9
Other 5 0.1
Aromatics
Toluene 432 11.2
Xylene 307 8.0
Other 5 0.1
Alcohols 4
Propanol 234 6.1
Ethanol 210 5.5,
n-Butanol 101 26°
Methanol 90 23
Other 10 0.3
Giycols
Ethylene glycol monobutyl ether - 271 7.0
Propylene glycol monomethyi ether acetate 61 1.6
Diethylene glycol monobutyl ether 47 1.2
Ethylene glycol ethyl ether acetate 23 0.6
Other glycol ethers and esters 137 3.6
Glycols (unsubstituted) 61 1.6
Esters
Butyl acetate 109 2.8
Ethyl acetate 97 25
Other 10 0.3
Miscellaneous
Methyl chioroform 41 1.1
Other 31 0.8
Total "3,850 100

4.3.4.1 Printing Methods

The six basic operations used in graphic arts are lithography, gravure, Ienerﬁress, flexography,

screen printing and metal decorating. These operations -are described briefly below.
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TABLE 4.3-8. SOLVENT USAGE IN PRINTING INKS

ANNUAL T
CONSUMPTION PERCENT OF
CHEMICAL - (10%b) TOTAL
Aliphatics '
Mineral spirits and naphthas 149 - 27.0
Heptane 11 20
n-Paraffins ) ‘ 8 1.5
Alcohols ©
Ethanol 39 71
Propanol : - 10 A 1.8
Aromatics
Toluene 55 10.0
Xylene 35 6.4
Other 5 0.9
Esters .
Propyl acetate , , 20 - 386
Ethyl acetate ’ 18 33
Butyl acetate ' 12 22
Other _ 25 46
Glycols . ’
Ethyiene glycol butyl ether - 31 . 56
Diethylene glycol butyl ether ' 26 4.7
Other diethylene gilycol ethers 21 3.8
Propylene glycol methyl ether acetate 6 1.1
Ethylene glycol ethyl ether acetate 4 0.7
Other glycol ethers and esters 10 . 1.8
Glycols (unsubstituted) 10 1.8
Ketones )
Acetone o 36 6.5
Methyl ethyl ketone 20 __ 36
Tota . ‘ - 551 100
thogfaphy -

Lithography is the predominant printing process in the graphics arts industry, accounting for
just under hatf of all printing applications. The lithographic printing process is used in the printing
of books, pamphilets and newspapers. Printing operations can be further classified as web or sheet-
fed depending upon the type of substrate used. Web presses use a continuous roll (web)-of paper
or substrate and are normally used for larger printing runs. Sheet-fed presses use individual sheets
of paper or substrate in the printing process. There are an estimated 1,800 web lithographic printing
operations and 16,000 sheet-fed operations. Emissions emanate from the ink fountain, dampening
system, plate and -blanket cylinders, dryer, chill rolls and final product. There is no information
available on typical emissions per facility.*
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Gravure -

The gravure process is used for large volume, high-speed printing of general publications,
including catalogues, magazines and advertisement brochures; folding cartons and flexible packaging;
and household items, including wallpaper, floor coverings and vinyl upholstery. This process is
effective in the application of glossy film lnks Emissions from gravure operations emanate from the
ink fountain, press, dryer and chill rolls.” There are an estimated 265 commercial gravure printing
operatnozrt;ng7 (SIC 2754) with annual uncontrolled VOC emissions rangmg from 4.5 to 7,000 tons per
facility.”

Letterpress -~

The letterpress printing process is used in printing periodicals and newspapers. However, its
use in both web and sheet-fed applications is declining due to the increasing use of web lithography
for large printing applications and computerized image making for smaller operations.*® Emissions
occur from the dryer, chill rolls and printed product, but no information is available on typical per-
facility emissions.

Flexography --

Flexography, which is a form of letterpress that uses a ﬂexibl'e plastic or rubber plate in a rotary .

web press, is used in the printing of flexible packaging, milk cartons, gift wrap, folding cartogs,

" paperboard, paper cups and plates, labels and tapes, and envelopes. Emissions from flexographic

printing operations emanate from the ink fountain, press, dryer and chill rolls. Uncontrolled annual
VOC emissions for flexographic printing operations range from 4.5 to 1,600 tons per faciiity.*®

Screen Printing and Metal Decorating --

The screen printing process, which can print on virtually any substrate, is used in decorating
products, advertisements and textiles. Screen printing is also used in printing patterns on electronic

" circuit boards prior to etching, which is a small but growing segment of the printing industry.®
Coatings and varnishes are also applied to metal parts and surfaces for decorative purposes. No

information is available on the number of facilities engaged in these processes or on typical emissions
per facility.

4.3.4.2 Graphic Arts Emission Factors and Inventory Methods

Development of emissions estimates for graphic arts operations is complicated by a number
of factors. First, aithough some graphic arts units are large enough to be classified as point sources,
the majority fall below the point source cutoff and, thus, would be included in the area source
inventory. Waste solvent recycling also complicates the calculation of material balances and
estimation of solvent losses for graphic arts operations, in that a portion of the VOC emissions
associated with graphic arts actually occurs at waste solvent recycling and disposal faciiities.'®

Emission Factors--

Table 4.3-9 gives recommended emission factors for the graphic arts industry on a per capita
basis for facilities with emissions less than 100 tons per year. Because of the number of captive
graphic arts operations that are used in industries other than printing and publishing (SIC 27), a per
employee factor would be unreliable for calculating emissions. Thus, Table 4.3-9 does not include
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a per employee factor. The per capita factor was calculated using the following data sources and
assumptions: : ‘ '

. Solvent consumption data were obtained from a solvent study conducted by Frost and
Sullivan, with supporting data obtained from other solvent databases.''*

. The per capita emission factor uses an estimated 1989 U.S. population of 245.7 million.?

. It is assumed that 100 percent of solvents consumed are emitted and these factors do
not take into account waste solvent recycling and disposal or emissions controls.

>TABLE 4.3-9. RECOMMENDED EMISSION FACTORS FOR GRAPHIC ARTS

PER CAPITA PER EMPLOYEE -
FACTOR - FACTOR
(Ib/person/year)  (Ib/employee/year) SIC CODES

Graphic arts, <100 tons/year 1.3 na not applicable

Development of Area-Speélﬂc Information --

The large number of graphic arts facilities will hinder any attempt to develop area-specific
information on the smaller sources. Therefore a survey is not recommended for sources under 10
tons/year. If such an effort is undertaken, care must be taken to locate sources in nonprinting ¢
industries (outside SIC 27). Care must also be taken to account for solvents used for thinning and
cleanup.

Point Source Emissions --

Some gravure, flexographic and other graphic arts processes will exceed the point source
cutoff. Procedures for identifying and handling point sources are discussed in Chapter 3.

Any emissions associated with point sources under 100 tons per year should be subtracted
from the area source inventory. Emissions from point sources greater than or equal to 100 tons
_should not be subtracted, since they have already been excluded from the factors in Table 4.3-9.

Emissions Speciation -

A general breakdown of solvents used in printing inks was given in Table 4.3-8. - The overall
nationwide speciation of graphic arts emissions should be similar to this breakdown. Additional
information on the speciation of emissions in a specific metropolitan area can be obtained in the
emissions source surveys discussed above. Additionat information on speciation of emissions is also
given in Reference 21.

4.3.5 Asphalt Paving
The two types bf aéphatt paving used for road paving and repair are cutback asphalt and

emulsified asphalt. Table 4.3-10 gives the recommended emission factors for these paving operations
on a per capita and volume basis. Additional information on cutback and emulsified asphaits and on

the derivation of emission factors is discussed in the following pages.
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TABLE 4.3-10. RECOMMENDED EMISSION FACTORS FOR ASPHALT PAVING

US EPA ARCHIVE DOCUMENT

PER CAPITA VOLUME-BASED
FACTOR (Ib/barrel asphalt)
(Ib/person/year)
Cutback asphatt 0.37* 8g
Emulsified asphatt b 9.2*

*All of the emissions from asphalt paving operations are classified as VOC.
bnot available

Cutback Asphalt Paving -

Cutback asphait is a type of liquefied road surface that is prepared by blending or *cutting
back* asphalt cement with various blends of petroleum distillates. Cutback asphalt is. used as a
pavement sealant, a tack coat and a bonding agent between layers of paving material. Emissions
from cutback asphalt operations occur during mixing of asphalt batches, stockpiling, equipment
application and the curing of the road surface when petroleum distillates evaporate. The curing
process is the largest individual source of VOC emissions in this operation.®

The diluent content of cutback asphalt averages 35 percent. Rapid cure (RC) cutbacks uge
gasoline or naphthas as diluents; medium cure (MC) cutbacks use kerosene; and slow cure (SC) road
oils use low volatility fuel oil-type solvents.”* Evaporative losses of diluent range from 95 percent for
RC cutback to 70 percent for MC cutback, and 25 percent for SC road oils. Some portion of the
diluent is retained permanently in the applied product.”?'

The Asphalt Institute estimates that one million barrels of cutback asphalt were used in 1989
and the primary diluent was naphthas.” Based on these data and applying the average diluent
content of 35 percent, the total estimated solvent use for cutback asphalt for 1989 was 396 million
pounds. Of this total, five percent, or 4.8 million pounds, is assumed to be retained in the applied
product.

State and local highway departments and highway construction contractors should be
contacted for data on cutback asphait use in an inventory area. If these data are not available or are
deemed inadequate, a per capita emission factor may be used for this area source category. The
cutback asphalt emission factors in Table 4.3-10 were calculated using the following data sources and
assumptions: ’

. Solvent consumption was calculated from data obtained from the Asphalt Institute and

an average diluent content of 35 percent.
. “Five percent of total solvent use is assumed to be retained in the applied product.
- The per capita emission factor uses an estimated 1989 U.S. population of 245.7 million.?

Special petroleum naphthas comprise all VOC emissions from cutback asphalt solvent evaporation.
'Many areas have regulated cutback asphalts to limit their application to "non-ozone* season

months of containment periods, typically October through March. In addition, cutback asphalts are
not available during any time of the year in some areas.*' :
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Emulsified Asphalt -

Emulsified asphalt is a type of liquefied road surfacing material that is used in the same
applications as cutback asphalt. However, instead of blending asphalt cement with petroleum
distillates as in cutback asphalts, emulsified asphalts use a blend of water with an emuilsifier, which
is generically referred to as soap. The blend media consists of 94 to 98 percent water and 2to 6
percent soaps The blend proportions are dependent upon the specific application and operatmg
parameters.*'

Similar to cutback asphalts, emulsified asphalts can be classified as rapid set (RS), medium set
(MS) or slow set (8S) depending upon application and blend percentage. In addition, emulsified
asphalts can be classified as either anionic (highfloat) or cationic through the use of particle charge
testing. This is adjusted by the amount of soaps added to the blend media.*'

Estimates on application rates, on a quantity per mile basis, and nationwide annual use of

‘emuisified asphalts are not generally available. An example of an average application rate is 0.33

gallon per square yard for sprayed emuilsified asphalt.* However, other application rates vary widely.

A composite VOC emission factor of 9.2 pounds per barrel (0.22 pounds per galion) of
emulsified asphailt was developed for the Northeastern lllinois Planning Commission in conjunction
with the 1982 ozone SIP.* For estimation of area source emissions from this source category in an
inventory area, state and local highway departments, in addition to highway construction contractors,
should be contacted for data on emuisified asphalt application totals. Thus, emulsified asphalt area
source emissions can be estimated from the above emission factor and inventory area application
totals.

© 4.3.6 Pesticide Application

Pesticides include any substances used to kill or retard the growth of insects, rodents, fungi,
weeds or microorganisms. A number of substances are used as pesttcudes including synthetic
organics, petroleum solvents and inorganic compounds

Many pesticide formulations use petroleum solvents as carriers for more active synthetic organic -

ingredients. In these formulations, the synthetic organic is labeled the "active® pest killing ingredient,
while the solvent carrier is labeled "inert.* Thus, the terms *active® and "inert* in pesticide formulations
refer to toxicological action, and should not be interpreted as indicators of photochemical activity.
Both the active and inert ingredients in these formulations evaporate and contribute to VOC
emissions. t

In some cases the quantity of inert ingredients in a pesticide will not be specified, since these '

ingredients need not be listed on the pesticide label. Based on national consumption figures, the
amount of solvent carrier is about 1.45 times the amount of active ingredient.®” Thus, the total
potential VOC émissions are 2.45 times the amount of active ingredient.

Petroleum distillates are also used alone in pesticide applications. These include *dormant® and
*summer* oils used to control insects on trees, *weed oils® for weed control and light mineral oils used

“on produce to controi fungus. These distillates evaporate, contributing to VOC emissions. Inorganic

pesticides are not themselves of concern in a VOC inventory, nor are they used with organic solvents.
The bulk of pesticide usage is associated with agriculture, and therefore occurs in rural areas.

However, pesticides are also used by municipalities to control mosquitos, insects that threaten trees,
and weed growth in shallow lakes or marshes. They are -also used in homes and gardens. Thus,
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pesticides and associated solvents may contribute significantly to the VOC inventory for some urban
and suburban areas.

For agricuitural pesticides, local, state and Federal departments of agriculture should be
contacted to determine the quantities and types used in the inventory area. Emissions can then be
estimated by assuming that all of the organic pesticides evaporate. This includes synthetic organic
pesticides, petroleum solvent pesticides and any petroleum solvents used as inert ingredients in
pesticide formulations. Inorganic pesticides should be excluded from VOC emissions calculations.

Pesticide application in agricultural areas may range from2to 5 pounds per year per harvested
acre, inciuding synthetic organics, carrier soivents and petroleum solvent pesticides. This figure may
be used as a check on the figures calculated from local sources.

Municipal and other pesticide use in urban areas should be determined by contacting the
appropriate state or local agencies, including local public health departments, parks departments, and
highway departments, as well as private concerns such as utilities, exterminators, and landscapers.
Urban pesticide emissions can then be calculated in the same manner as described for agricultural
pesticides.

A nominal quantity of pesticides is used in homes and gardens.' This amount is included in the.
general commercial and consumer solvent use factor given in the following section. .

4.3.7 Commercial/Consumer Solvent Use

Certain commercial/consumer uses of products containing volatile organics cannot easily ée
identified by questionnaires, surveys or other inventory procedures yielding locale-specific emissions
estimates. Thus, a factor of 6.3 pounds per capita per year is recommended for estimating emissions
from this category. This factor includes the following commercial/consumer subcategories:

Reactive VOC

Household products 2.0 Ib/capita/year
Toiletries ‘ 1.4 Ib/capita/year
Aerosol products _ 0.8 Ib/capita/year
Rubbing compounds 0.6 Ib/capita/year
Windshield washing fluids : 0.6 Ib/capita/year
Polishes and waxes 0.3 Ib/capita/year
Nonindustrial adhesives 0.3 Ib/capita/year
Space deodorants : 0.2 Ib/capita/year
Moth control » 0.1 Ib/capita/year
Laundry detergents and treatment <0.1 Ib/capitajyear

TOTAL 6.3 Ib/capita/year

The above factors are based on national estimates of solvent use in each of these end use
sectors. Because of the difficulty involved in developing local consumption estimates for the myriad
* products comprising these categories, the agency should generally not try to do so."%* .

It should not be inferred that the commercial/consumer factor is a catchall estimate to account
for deficiencies in point source or area source inventories. Specifically, the factor does not include:
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small cold cleaning degreasing operations; dry cleaning plants; auto refinishing shops; architectural

“surface coating applications; graphic arts plants; cutback asphalt paving applications; and agricuttural

and municipal pesticide applications. These categories must be inventoried by point or area sourcc
procedures and be tabulated separately.

The major organic materials comprising this 6.3 pounds per capita per year factor are special
naphthas, alcohols, carbonyls and various other organics. Nonreactive halogenates used in acrosols

‘and other products are excluded from this factor. Thus, this factor differs from what is found in AP-42.

This value should be used in a VOC control program inventory. Speciation data for use in other
applications are available in References 19 and 44.

4.3.8 Synihetic Organic Chemical Storage Tanks

The synthetic organic chemical (SOC) industries manufacture organic chemicals for various
uses in the industrial, commercial and other sectors. The synthetic organic chemicals are stored in
tanks by both manufacturers and end-users. Manufacturers may concentrate around particularly
industrialized areas or where base chemicals are more readily available, while end-users may be more
concentrated in industrialized and populated areas. When placed in storage tanks, these chemicals
may be a source of VOC emissions due to breathing losses (standing losses) and working losses
(withdrawal losses). These emissions from individual storage tanks will generally be less than 25 TPY
and should be included in the area source inventory. Synthetic organic chemical facilities may include
a number of storage tanks which may resuit in total emissions in excess of 25 TPY. As a result, such
facilities should be included as point sources in the inventory.

State-level production and consumption for each SOC may be available from various tradet
organizations. Storage capacity data may be available through state agencies or trade organizations.
AP-42 contains detailed methods for calculating emission factors based on parameters such as tank
size, tank color and tank location (underground or above ground), as well as storage capacity and
throughout.

4.3.9 Barge, Tank, Tank Truck, Rail Car and Drum Cleaning

Barges, tanks, tank trucks, rail cars and drums are used to transport a broad range of different
commodities. Rail tank cars and most tank trucks and drums are in dedicated service (carrying one
commodity only) and, unless contaminated, are cleaned only prior to repair or testing. Non-dedicated -
tank trucks and drums are cleaned after every trip. Cleaning activities may be interrupted due to
extreme weather conditions when the ambient temperature is either higher than the flash point or .
below the freezing point of either the compound or the cleaning agent. Cleaning agents include
water, steam, detergents, bases, acids and solvents.

Barge, tank, tank truck, rail car and drum cleaning may result in emissions of VOC, NO, and
PM,,. Emissions types and levels depend on the commeodity transported, the cleaning agent. and the
management of chemical residues. Emissions associated with the chemical residue depend on the
compound and the quantity remaining in the container. They may be affected both by viscosity
(which affects the quantity remaining inside the container after unloading) and vapor pressure (which
affects the quantity that evaporates). Emissions associated with cleaning agents used to clean the

_ receptacles depend primarily on the type of agent used, quantity, ambient temperature and recovery

method. The process may be further characterized by location, vehicle or container type, and
commodity or waste transported. Although emissions occur in strictly defined locations, it is unlikely
that any one cleaning actlwty releases emissions greater than 25 TPY of VOC, PM,, or trace metals.

. AP-42 presents breakdowns of major commodtty groups and frequency of tank car cleaning
as well as VOC emission factors for several cleaning agents. However, emission factors, through field
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testing, may have to be compiled for all classes of cleaning agents, all poliutants emitted and for
general classes of commodities transported. If such emission factors are developed, they can be

. multiplied by activity data to estimate county-level emissions. Activity data may be obtained from

cleaning stations (private industrial stations and commercial truck washes in a county) by estimating
the number of vehicles cleaned annually, by cleaning agent and commodity hauled.

4.4 BIOPROCESS EMISSIONS SOURCES

Eioprocess emissions sources include those sources whose emissions resutt from biological

processes (e.g., fermentation). Source categories include bakeries, breweries, distilleries, wineries

and silage storage. All categories except sﬂage storage are discussed in this section; silage storage
is discussed in Appendix E.

4.4.1 Bakeries

Bakeries emit VOC, primarily ethaﬁol formed by yeast fermentation of bread or dough, during .

the baking process. Ethanol is emitted through a vent with any combustion product gases. Large
commercial bakeries may have emissions exceeding 100 TPY and should be considered point
sources. In-store and neighborhood baking operations usually emit far less than 100 TPY.

AP-42 emission factors are available for sponge-dough process and straight-dough process
baking, but are based on only a few tests.” A technical bulletin from the American Institute of Baking
(AIB) identified initial yeast content and total proofingffermentation time as the two key parameters
responsible for ethanol emissions.* These two variables are likely to be difficult to estimate, although
a local or regional survey could be undertaken. AIB data can be reviewed to determine if one or more
emission factors may be derived from its work. Use of AP-42 or AlIB factors requires an estimate of
bread production. Sales data, if available, may be used to estimate production. Such data are
available in the June 1990 issue of the Bakery Production and Marketing Magazine which was devoted
to retail trends and presented national sales in four categories: retail, wholesale, food service and
in-store baked goods sales.* :

4.4.2 Breweries

Breweries, principally an urban source of pollutants, emit VOC (including ethanol, ethyl acetate,
myrcene and some other higher atcohols) from the various brewing process steps. Emissions vary

.depending on brewery size and process. Brewery process steps vary according to brewery size.

Breweries can be classified as large (60,000 barréls per year or more), small (1,000 to 60,000 barrels
per year), micro (less than 1,000 barrels per year) and home breweries. The emissions points in a
small brewery are the fermenters (usually the largest source of vented VOC emissions), brew kettle,
hot wort tank, mash tun, !auter tun and the spent grain tank. Smaller breweries usually operate on
an eight-hour per day schedule for about three or four days a week. Emissions points in a large
brewery are the brew kettle (the largest source of VOC emissions), strainmaster, beechwood chip
washer, waste beer sump, activated carbon regeneration, mash cooker and rice cooker. ~ Larger
breweries typically operate continuously year round. Some breweries, though considerably large
emitters of VOC, have not been included in the historic point source inventory because they emitted
less than 100 TPY. Some of these breweries may now be considered point sources; very smail
breweries should be included in the area source inventory.

The current methodology for estimating emissions from breweries is limited by the availability

of emission factors in AP-42, since emission factors are only available for grain handling and spent
grain drying. The emission factors developed by California Air Resources Board (CARB) are more

4-34




US EPA ARCHIVE DOCUMENT

indicative of the emissions from a brewery.” State and county emissions can be estimated using
these emission factors and the beer production estimates for the United States from the Beer [nstitute
and the Bureau of Alcohol, Tobacco and Firearms. State beer production can be assigned to the
county based on SIC employment from County Business Patterns.

4.4.3 Wineties

Ethanol emissions from wineries result from entrainment of ethanol by carbon_dioxide during
the fermentation process. Although this is the primary source of ethanol emissions in the wine
production process, other emissions occur whenever wine is exposed to air, such as in transferring-
or racking, blending and storage for aging purposes. Factors affecting ethanol emissions include
fermenting~ paramieters, process equipment design, handling techniques and temperatures.
Fermentation, which generally occurs between late August and early October, results in liberation of
CO, from the mixture, which entrains a certain amount of ethanol to the atmosphere. Entrainment of
ethanol increases with increase in fermentation temperature. Hence, red wine, which is typically
fermented at about 80°F, would result in higher emissions than white wine, which is usually fermented
at 55°F. After fermentation, the mixture is filtered to extract the remaining solids before the wine is -
transferred for aging. Fugitive ethanol emissions from these two processes and from bottling are
greater than ethanol losses during aging. ’

Most wineries are located in rural areas and would most likely be classified as area sources
since they are not large enough to be included in the point source inventory. The emission factors
for wine production are currently available from AP-42 and CARB.* State-level wine production
estimates can be obtained from the Bureau of Alcohol, Tobacco and Firearms; however, these figures
do not distinguish between red and white wine.** State estimates can be apportioned to various:
counties based on employment figures in County Business Patterns. Finally, county estimates may
be multiplied by the emission factors to compute county-level emissions from wineries.

4.4.4 Distilleries

Ethanol emissions are the largest component of the VOC emitted from distilleries. Distilleries
produce both grain alcohol for industrial and fuel purposes, and distilled spirits such as whiskey and
brandy for consumption purposes. The starting processes for whiskey and brandy are analogous to
beer and wine production, respectively. In addition to these initial processes, distilled spirits
manufacturing involves both distilling and aging steps for various fermented products. As a resutt,

- the emissions points in the distilled spirits manufacturing process are likely to be the same as in

breweries and wineries, with the aging process as an additional source of emissions.

The curfent' methodology for calculating VOC emissions from a distillery uses the AP-42 '

" emission factor for the whiskey aging process. Using the available emission factor, a distillery with

a storage capacity of more than 670,000 gailons of whiskey per year would emit approximately 100
TPY and be considered a point source. However, whiskey and gin are distilled from a brew, thus it
would be necessary to include emission factors for breweries to estimate the total VOC emissions
from a distillery. The statistics on the total amount of spirits distilled in the various states on a monthly
basis are available from the Bureau of Alcohol, Tobacco and Firearms.® These production figures
can be assigned to various counties using industrial employment figures from County Business
Patterns. Multiplying the allocated county-level production figures by the emission factors will give the.
total amount of VOC emitted for a particular county.
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4.5 CATASTROPHIC/ACCIDENTAL RELEASES

Sources in the catastrophic/accidental release category represent unplanned, unintentional
emissions releases associated with evaporation or combustion of material. Source categories include
rail car, tank truck and industrial accidents; natural gas well biowouts; and oil spills. Only oil spills

" are discussed in this section; the remaining categories are discussed in Appendix E.

4.5.1 Oil Spills

Oil spilis involve -oil tanker accidents, tanker truck accidents and spills and blowouts from oil
rigs or pipelines in coastal and inland areas. Because a wide range of fuel types may be spilled, the
nature and quantity of emissions can vary. Emissions are also influenced by the clean up procedure
and by dispersion and weathering processes. Evaporation of spills produces local VOC emissions.
If spills catch fire, additional SO,, CO, CO,, PM, NO, and VOC emissions may result. Other potentially
toxic chemical compounds may 3iso be released as a résult of chemical cleanup.

Regions having a concentration of refineries and production facilities are likely to have a higher
incidence of oil spills. Most terminals and transfer points for petroleum products are in urban areas
of these regions. However, larger spills occur on non-urban roads and in non-urban areas during
transportation of petroleum products. Finally, oil spills are likely to occur more often in summer than
in winter because production and transport of petroleum-products are higher in summer when oil
viscosity is higher.

Spills from blowouts on offshore oil platforms may be treated as point sources, while spills from

-tanker trucks, tankers, and pipeline leaks or explosions may be counted as point or area sources,

depending on the amounts of pollutants released. Treating spills as individual point sources
eliminates the problems of estimating emissions associated with evaporation, combustion and cleanup
procedures. Once the quantity and type of fuel spilled are known, appropriate emission factors can
be used to estimate emissions. Some emission factors for spills which are burned are currently
available from AP-42. Emission factors for evaporation and clean up are needed to develop emissions
estimates for these treatment options.

4.6 SOLID WASTE INCINERATION

Solid waste may consist of any discarded solid materials from industrial,
commercial/institutional, or residential sources. The materials may be combustible or noncombustible
and are often burned to reduce bulk, uniess direct burial is either available or practical.

In some areas, soiid waste disposal by burning can be a significant source of organic
emissions. The area source solid waste emissions category includes on-site refuse disposal by

residential, industrial, and commercial/institutional sources. On-site incineration is the confined

burning of waste leaves, landscape refuse, or other refuse or rubbish. Slash and large-scale
agricuitural open burning are not included in this emissions category. Large open burning dumps
and municipal incinerators are usually classed as point sources, but many smaller incinerators may
be so classified, depending on the needs of the agency. For emissions inventory purposes, only solid
waste -actually burned is of interest. Unfortunately, very little quantitative information about on-site
solid waste disposal is available. ‘

Some locales have conducted comprehensive surveys of solid waste disposal 'practices. Where
such a survey is available, it should be used to estimate solid waste quantities. Many such surveys
cover only collected waste, however, and are of limited value for determining on-site waste disposal
quantities.
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If solid waste survey data are not available, quantities are usually estimated by per capita

~ generation factors. Nationwide, it is estimated that about 10 pounds of solid waste are generated per

capita per day.®' By proportioning the various disposal methods, waste generation can be estimated
for on-site incineration and open burning. In addition, data useful for estimating area source solid
waste quantities are available in several surveys of nationwide solid waste disposal practices.** |t

. should be noted that data on nationwide or regional solid waste generation may yield extremely

inaccurate predictions for certain areas. The tremendous variation in solid waste disposal practices
from one community to ancther renders such nationwide averages rough estimates at best.
Furthermore, local regulations governing solid waste disposal should be taken into account. In some
areas and under certain conditions, on-site incineration is regulated or may be prohibited. If so, the
corresponding generation factor(s) should not be applied. Under such circumstances, the agency
can assume that the solid waste normally allotted to on-site disposal is handled by some method not
involving burning, such as landfilling or resource recovery.

4.6.1 On-Site Incineration

The waste generation factors given in Table 4.6-1 may be used with appropriate emission
factors for VOC, NO, and CO in AP-42 to estimate on-site solid waste incineration by residential,
commercial/institutional, and industrial sources. Care should be taken in the application of these

.waste.generation factors. - If several on-site incinerators have been identified as point sources, it may

be appropriate to reduce or eliminate the area source estimates. In addition, these factors were
developed from 1975 data and should be updated to the inventory base year with procedures which
can be obtained from AIRS contacts in EPA Regional Offices. If data are available from registration

* or permit files for solid waste disposal equipment, these data may provide a more accurate estimation,

of on-site incineration quantities than the factors given here. Reference 54 presents additional data*
on incinerators, such as size of units or controls, that may be useful in making more detailed
estimates for on-site incineration. :

4.6.2 Open Burning

Few national data are available to estimate open burning activities. However, since many areas
require open burning permits, open burning can be best estimated by contacting the most
knowledgeable local official and by taking into account the effects of any local open burning
restrictions or prohibition. If no local estimates can be made, the waste generation factors in
Table 4.6-2 may be used to estimate the quantity of solid waste to be multiplied by the appropriate .
VOC, NO, or CO emission factor. from AP-42. Note that the factors for residential and
commercial/institutional open burning are applied to rural populations. Also, these factors should be
updated to inventory base year levels using procedures available from AIRS contacts in EPA Regional
Offices. ,

4.7 SMALL STATIONARY SOURCE FOSSIL FUEL USE

This source category includes smali boilers, furnaces, heaters (space and water), and other
heating units too smali to be considered point sources. Both point and area source combustion
equipment produce only small amounts of organics relative to most other sources. Thus, the agency
many not consider it worthwhile to perform the detailed procedures given below.if its primary
concern is updating the VOC inventory and if an existing inventory already includes combustion. The
following procedures may be followed if a detailed VOC inventory is needed or if other poliutants,
such as NO, or CO, from small stationary source fuel combustion are of concern. Because VOC
emissions from this source are estimated by simply muitiplying the typical quantity of fuel used by an
appropriate emission factor, these techniques are designed to yield fuel use data for various types
of combustion equipment. The same methodologies can be used to estimate NO, and CO emissions.
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TABLE 4.6-1. FACTORS TO ESTIMATE TONS OF SOLID WASTE BURNED IN
ON-SITE INCINERATION®*
Residential Commercial/Institutional Industrial
EPA " (Tons/1,000 (Tons/1,000 population/  (Tons/1,000 mfg
Region population/yr) yi) employees/yr)
! 52 64 125
Il 11 . 65 180
i 4 54 560
v 4 23 _ 395
Vv 61 87 . 420
A 23 33 . 345
Vil 75 37 325
Vil 87 49 L 430
X 90 5 ’ 80
X 90 29 170 .
National .
average 41 ) 50 ' 335

v

*References 15, 52, 53, 55.

TABLE 4.6-2. FACTORS TO ESTIMATE TONS OF SOLID WASTE DISPOSAL THROUGH
OPEN BURNING*

US EPA ARCHIVE DOCUMENT

Residential Industrial
(Tons/1,000 Commercial/Institutional (Tons/1,0000mfg . -
population/yr) (Tons/1,000 population/yr) employees/yr)
National '
average

450° - 24° 160

*References 15, 52, 53, 55, 56. ] ,
For rural population only. Open burning is assumed to be banned in urban areas.

Area source stationary source fuel use may be divided into three categories:
commercialfinstitutional, and industrial. Residential dwellings are all structures containing fewer than
twenty living units, so that large apartment houses are exciuded. Commercial/institutional facilities
are establishments engaging in retail and wholesale trade, schools, hospitals, government buildings,
and apartment complexes with more than twenty units per structure. The commercial/institutional
category covers all establishments defined by SIC groups 50-99. Industrial fuel combustion includes
all manufacturing establishments not classified as point sources. These establishments are defined
by SIC groups 20-39.7 Collectively, the three categories account for all stationary fuel combustion

activities not usually reported as point sources.
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‘The area source fuel use total is determined by subtracting all fuel used by point sources from

_ the area-wide total of fuef use. Before a specific methodology can be applied to calculate area source

fuel use, the total fuel consumed in an area must be determined. Such data are usually obtained

from fuel dealers and distributors, published references, or goverment regulatory agencies. Some

fuel retailers maintain sales records that can be a valUable source of information for determining total
fuel consumption. The information needed from fuel dealers concemns their annual sales to each
source category (preferably by county). The area source totals of residential and
commercial/institutional fuel consumption are then the fuel dealers’ figures minus any fuel consumed
by the fuel dealers. The accuracy of survey results will be significantly reduced if some fuel dealers
are overlooked. All fuel dealers may not be able to fumish adequate information. Generally, natural
gas dealers can best furnish the required data. Other dealers are either reluctant to release
mformatloﬁ or simply do not have the detailed breakdowns required.

Unfortunately, these techniques cannot assure that fuel dealer sales accurately represent fuel
consumption. Sales of coal to industrial sources or of wood to residential sources, for instance, may
represent only a part of the total fuel consumed, since much of the fuel consumed in some areas may
not come from retail dealers. Other methods should be used for those cases in which fuel dealers
cannot provide adequate data on total fuel sales. However, even incomplete information provided by
dealers, can provide insights into fuel use patterns that would not be discovered by other methods.
An example questionnaire for obtaining fuel use data from fuel suppiliers is included in Reference 58.

Published references are the most common sources of fuel use data. Reports produced by
the U.S. Department of Energy contain data on fuel sales and distribution. The advantages of using
this information are that data for all parts of the nation are readily available and are updated every
year. The drawback to using this material is that fuel data are reported by state only. They are natt
broken down into the desired source categories, and county totals must be estimated by apportioning
state totals. This geographical apportioning step, which may also be necessary for data obtained
from fue! dealers, can become quite complicated and can involve a large number of calculations.

Finally, useful data may sometimes be obtained from federal and state regulatory agencies.
The Federal Power Commission compiles data on fuel used by electric utilities and on natural gas
company sales and pipeline distribution.”® State utility commissions may be able to provide similar
data. In addition, state revenue or tax departments may have data that would be helpful for
determining fuel usage.

. 4,7.1 Fuel Oil Consumpflon

Data collection for fuel oil consumption covers the use of both distillate and residuai oil.
Distillate oil includes fuel oil grades 1, 2 and 4. Diesel fuel and kerosene aiso can be considered
distillate oils. Nationwide, residential and commercialfinstitutional sources are the largest consumers
of distillate oil. Residual oil includes fuel oil grades 5 and 6. In most areas..residual oil is not used
by residential sources, but significant amounts may be consumed by industrial and
commercial/institutional users.

Literature data are usually relied upon to determine total fuel oil consumption. Local fuel
dealers and government agencies usually have been unable to supply adequate data on fuel use.
The data pubhshed by the Department of Energy in Petroleum Supply Monthly are the most
acceptable.® For selected years, data are also available from the Census of Manufacturers, published
by the Bureau of the Census.®' This publication is not produced annually, however, so it is of lxmned
use for most area source inventory purposes.
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. A procedure for determining area source fuel consumption can be found in Census of
Manufacturers and other publications.*® This procedure involves calculating state fuel oil consumption,
subtracting point source consumption data, and allocating fuel oil use into county inventory area.

Due to the complexity of the method, it may be very cumbersome to apply on a large scale.
Persons who wish to obtain the computer output for selected counties or further information may
contact their EPA Regional Office or the National Air Data Branch, U.S. Environmental Protection
Agency, MD-14, Research Triangle Park, NC 27711.

A simplified version of the method can be employed, but it sacrifices the accuracy of the results.
Variations of the method may include using different correlative relationships to predict fuel oil use.
For instance, to predict distillate oil used for space heating, equations of the following types may be
used: '

Qil consumed = # of oil burners x avq size {BTU/hr) x 8,760 (hr/yr) x load
140,000 BTU/gallon

or

Oil consumed = # of oil burners x heat loss (BTU/hr) x heating degree days x use factor
140,000 BTU/gallon x design range (°F)

The heat loss is dependent on the average square feet of building space. The design range is the
difference between inside temperature and the design outside temperature for an area.® \

Using these relationships requires collecting substantially more source data and determining
local load and use factors. Fuel oil trade association publications, oil dealers and utility companies
may be able to provide some of this information.® Modifications of the above equations may provide
relationships for predicting residential, commercialfinstitutional or industrial space heating fuel oil use,
which can be summed to obtain grid, county or state totals. The derived totals should be adjusted
to conform with the state totals given in the literature.®® This step corrects for variations in the
parameters used in the above equations. '

4.7.2 Coal Consumption

A determination of both anthracite and bituminous coal consumption may be necessary.
Anthracite, or hard coal, is found almost exclusively in Pennsylvania and is used in significant
quantities only in states within easy shipping distance from Pennsylvania. Anthracite may be
consumed by all source categories, although most is used by residential sources. Mining of
bituminous, or soft coal, is more widespread than that of anthracite, so that bituminous coal is
available in most areas of the country. Also considered as bituminous coal are lower grades of
subbituminous coal and lignite. Bituminous coal is often preferred by electric utilities, industries, and
coke producers. Bituminous coal is also used in some areas for residential and
commercial/institutional heating.

_ The same general techniques used for fuel oil may be adapted to determine coal consumption.
Residential coal use is calculated for each county with the following equation:

Tons of coal per dwelling unit = 0.003874 e [:54!4- (1.000/degree days)]
The number of dwelling units using coal for space heating is obtained from Reference 64 and is

updated annually with additional data from Department of Energy or Bureau of the Census data.
Degree days are obtained from Reference 65. The coal use predicted by the above equation is
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distributed between anthracite and bituminous coal based on the estimated residential market share
of each.® Use of coal for other than space heating purposes is ignored. Methods used for
calculation of commercialfinstitutional and industrial coal use are basically the same as those used
for fuel oil. State totals are obtained from References 67 and 68.

4.7.3 Natural Gas and Liquefied Petroleum Gas Consumption

Few problems should be encountered in determining natural gas use by county. Natural gas
companies are usually excellent sources of data. If gas companies are unable to supply adequate
data, information from the Federal Power Commission, state utilities commissions and literature may
be used.® Liquefied petroleum gas (LPG) use may also be considered in area source inventories,
but the LPG contribution to total emissions is not significant in most areas. Wherever LPG use is
considerable, however, it may be reported as "equivalent natural gas® by assuming for emissions
calculations that each gallon of LPG is equivalent to 100 cubic feet of natural gas.

Residential natural gas use by county is computed using the following equation:*

Therms of Natural Gas Consumed =

47.5 x A x B % x (C/D)*>*® x E*'®

where A

total number of natural gas customers
B = “annual heating degree days

C = number of dwelling units using natural gas for space heating

D = the larger of the number of dwelling units using natural gas for cooking or hot water
heating
E = median number of rooms per dwelling unit

tem A is obtained from American Gas Association reports, B from Local Climatological Data; -
and C, D and E from the Census of Housing. For annual updates of each parameter, contact the
NEDS representative in any EPA Regional Office.

The resulting natural gas use in therms (one therm = 100,000 Btu) is converted to cubic feet
on the basis of natural gas heating value (usually 1,000 to 1,050 Btu per cubic foot). Residential LPG
use is computed by county, using a simpler equation based only on number of dwelling units, heating .
degree days and a regional use factor for LPG consumed in cooking and water heating. -

Therms of LPG consuimed = (376 + 0.209 B) x H + (Ix J) + (Kx L)

where B = annual heating degree days
H = number of occupied dwelling.units using LPG for space heating
| = regional average consumption for water heaters, therms
J = number of occupied dwelling units using LPG for water heating -
K = regional average consumption for c;)ok stoves, therms
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L = number of occupied dwelling uhits using LPG for cooking

Regional average therms consumed by water heaters and cooking have been estimated by the
American Gas Association and are summarized in Reference 66.

- Commercial/institutional and industrial use of natural gas and LPG may be estimated by using
the same methodology presented for fuel oil use and by obtaining state totals for fuel use from
References 69 and 70. However, since natural gas utility companies usually have excellent records
of sales, data preferably are obtained directly from the gas company. If records are not detailed
enough to give county totals, some apportioning may be necessary. If fuel use totals for these
categories can be obtained directly, use of the equations and procedures for commercial/institutional
subcategories can be avoided. This step is particularly desirable for a detailed source inventory,
since the equations in this section do not always yield accurate predictions of fuel use in a small area.

4.7.4 Other Fuels Consumption

Other fuels which may appear as area source fuels are wood, coke and p'rocess gas. Census
of Housing data may be used to estimate residential consumption of wood, according to the following

equation; :

Residential wood use (tons/yr) = 0.0017 x NHUHW x HDG x ARPH
5.0

where NHUHW = number of housing units heating with wood
HDG = heating degree days
ARPH = average room per housing unit

Commercial/institutional and industrial wood use are usually ignored, unless surveys of potential
sources indicate that wood is consumed by small sources in significant quantities. The most common
users of wood as fuel are those wood processing plants that burn wood waste.

Users of coke and process gas can usually be identified only through questionnaire surveys.
Neither of these fuels will be used by establishments which are classed as area sources. Process
gas use is most common in petroleum refineries, certain chemical processing industries and iron and
steel milils. Coke is consumed mainly by iron and steel miils and foundries.

4.7.5 Small Ejectric Utility Boilers

Small electric utility boilers are the primary electric generators for many rural communities. They
are categorized by the type of fuel used, boiler type, capacity (i.e., electric power generated) and
location. The wide variety in engineering designs, fuels and regulation practices results in a range
of possible emissions and complicated characterization. Emissions generated, including CO, NO,,
S0,, VOC and TSP, may originate from cooling towers or smoke stacks or may be fugitive emissions.
Boilers which release more than 100 TPY of CO, SO,, NO,, TSP or VOC should be included in the
inventory as point sources; boilers emitting smaller quantities of poliutants could either be treated as
individual point sources or grouped and treated as part of the area source portion of an inventory.

Small electric utility boilers are likely to dominate energy supplies in sparsely populated regions
of the country, such as the midwestern, southwestern and mountain states. In areas where small

' towns are isolated by large expanses of land, small electric utility boilers are likely to be the only

source of electricity generation. As is the case with larger facilities, peak demand varies with season
and time of day. Winter and the hours between 8:00 a.m. and 5:00 p.m. have increased usage and,
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therefore, increased emissions. Peaking units which operate only during periods of high energy
demand contribute emissions on a sporadic and short-term basis.

The DOE's Energy Information Admlmstratlon (EIA) has inventoried all electric utility bmlers for
each state at the county level.” The EIA also provides data on quantity and type of fossil fuel
consumed by every electric generating unit in the United States.™ Facility names and county

locations are specified. In addition, AP-42 provides. emission factors for a variety of fossil fuel

combustion types. Applying these factors to the small boiler data would yield estimates of annual
county-level emissions, by pollutant type and fuel type. The EIA has also supplemented its facility-
specific data with information on capacity, unit design and air pollution control devices employed in
each plant.” Calculated emission values may then be adjusted for poliution control devices used in
each smail electrit utility boiler.

4.8 OTHER AREA SOURCES

Other area sources include forest fires, slash burning and prescribed burning, agricultural
burning, structure fires, orchard heaters, leaking underground storage tanks and natural organic
sources. Although often intermittent in nature, many of these sources can produce large quantities

of air pollutant emissions. Some of these sources, such as orchard heaters and certain kinds of
agricultural burning, are not active during the oxidant season. These area sources are discussed
briefly in this section, along with techniques for maklng crude emissions estimates.

4.8.1 quest Fires

Forest fires in certain rural areas can produce very large, short term organic emissions.
Estimates of the quantity and types of growth burned in a given area should be available from the
U.S. Forest Service, state forestry or agriculture departments, or local fire protection agencies. If local
estimates are not available, the U.S. Forest Service annually publishes Wildfire Statistics, which gives .
the total acreage burned for each state.”” However, this document does not provide burned acreage
by county, so local fire and forestry officials should be consulted for estimates. If sufficient information
cannot be obtained from local officials, the state total from Wildfire Statistics shouid be apportioned
to counties according to forest acreage per county. If this information is_not available from the
appropriate state or local agency, the total acreage burned can be divided equally among counties
with significant forest acreage, as shown on state maps.

Determining tons of growth burned per acre (“fuel loading®) is equally important, and local
officials should be contacted for this information. The emissions in the study area are then obtained
by multiplying the appropriate emission factor for VOC, NO_ or CO in AP-42 by the fuel loading, then
multiplying this product by the amount of forest acreage burned.

Average fuel loadings, emission factors, and estimates of organic emissions from forest fires
in the various U.S. Forest Service Regions are presented in Section 11.1 in AP-42.

4.8.2 Slash Burning and Prescribed Burning

Waste from logging operations is often burned under controlled conditions to reduce the

. potential fire hazard in forests and to remove brush that can serve as a host for destructive insects.

Prescribed burning is used as a forest management practice to establish favorable seedbeds, remove
competing underbrush, accelerate nutrient cycling, control tree pests and contribute other ecological
beneflts

_ Officials from the U.S. Forest Service and/or state forestry departments should be contacted
for estimates of the area burned and the fuel loading (material burned per acre). If an estimate of the
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 fuel loading cannot be obtalned from these or other sources, afuel Ioadmg factor of 75 tons per acre

for slash bumung and 3 tons per acre for prescribed bumning can be used.

Prescribed burning can exhibit a seasonal and a diurnal variation. Determining when to bum
a stand of trees may involve: selection of the year to bum; selection of the proper stage in the
growing cycle; and selection of the times when favorable weather and fuel moisture conditions
prevail.”* Local or state officials should be contacted to determine when prescribed burning is most
likely to occur in a given area. The emissions inventory can then be adjusted accordingly.

4.8.3 Agricultural Burning

This source category covers agricultural burning practices used to clear and/or prepare land
for planting. Operations included under this category are stubble burning, burning of agricultural crop
residues, and burning of standing field crops as part of harvesting (e.g., sugar cane). Little published
information is available on this subject, so burning activity estimates must be determined through state
agriculture departments or extension services.

Average fuel loadings and organic emission factors for various wastes are provided in
Section 2.4 of AP-42. In some cases, agricuitural burning may be reported under residential open
burning. '

4.8.4 Structure Fires

Building fires can also produce short term emissions of organic compounds. The best
procedure for determining information for this source category is to contact local fire departments, firé
protection associations (e.g., the National Fire Protection Association) and other agencies for an
estimate of the number of structure fires in each county during the year. In the absence of such
information, an average of six fires per 1,000 people per year can be assumed.”

Estimates of the material burned are obtained by muitiplying the number.of structure fires by
a fuel loading factor of 6.8 tons of material per fire.”* The VOC, NO, and CO emission factors are
listed below:

VOC - 11 Ibs/10° tons of material burned -
NO, - 1.4 Ibs/10® tons of material burned
CO - 60 Ibs/10°® tons of material burned

4.8.5 Orchard Heaters .

In areas where frost threatens orchards, heaters may be used in cold portions of the growing
season. County or state agriculture departments will often have data on the number and types of
orchard heaters in use. Data can also be obtained from some of the citrus grove operators in the
area. These sources should also be able to furnish the period of time the units are fired during the
year. An estimate should also be obtained of the number of units fired at any one time. .These data
may be used to determine heater hours of operation. Emission factors for orchard heatérs are
presented in Chapter 6 of AP-42. Since the use of heaters does not coincide with the usual months
of high ozone formation, this source will be of little concern. However, in some locales; fueled heaters
may be left in the orchards for a major portion of the year. This practice will increase evaporative

- emissions and should be accounted for in the inventory.
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4.8.6 Leaking Underground Storage Tanks

It is estimated that in the United States between 100,000 and 400,000 underground storage
tanks (USTs) may be leaking. Many of these tanks are over 15 years old and are constructed of steei,
which may rust over time. The underground piping connected to these tanks also has the potential
to leak. Leaking USTs are of concern because they may result in the contamination of drinking water,
subsurface soils, and ground and surface water, and may emit toxic and/or explosnve vapors. The
contaminated soil and water may also emit VOC. :

Although there are currently no national regulations in place for limiting emissions from leaking’
USTs, research necessary to support estimates of emissions from leaking USTs and from
contaminated soil and water is underway.” If a leaking UST is treated as a small point source,
emissions from the tank and the area immediately surrounding it can be estimated from actual
monitoring of the site and/or from remediation activities.

Remediaﬁon can be accomplished by various methods, including soil venting, air‘stripping of

- VOC in water, soil aeration, product recovery and carbon adsorption. Each of these methods’

accounts for initial and final contaminant levels. Many states require monthly reports containing initial
and final contaminant levels in order to monitor the progress of remediation. By noting the length of
time over which remediation takes place and by summing the contaminant Ievels emitted over time,
an estimate can be made of emissions from a particular site. '

4.9 MOBILE SOURCES

A cursory review of mobile source emissions is provided in this section. For a thorougtht
discussion of mobile source emissions estlmatuon techniques, refer to Procedures for Emission
Inventory Preparation, Volume IV: Mobile Sources.”™

For inventory purposes, this category is broken down into highway and nonhighway sources.
Highway vehicles included automobiles, buses, trucks and other vehicles traveling on estabiished
highway networks. In contrast, nonhighway sources consist of mobile combustion sources such as
raiiroads, aircraft, marine vessels, off-road motorcycles, snowmobiles, farm equnpment construction
equipment, industrial equipment and lawn and garden equipment.

Inventory methods of highway and nonhighway mobile source emissions are distinctly different.
Highway vehicles are most often inventoried with traffic data compiled by transportation agencies.
Development of a highway vehicle emissions inventory can be divided into three main technical areas:
development of transportation activity data, generation, of vehicle emission factors, and use of -
appropriate emissions calculation methods. Information on transportation activity in the area of
concern is collected and processed into-a suitable database for use in emissions estimation.
Appropriate highway vehicle emission factors are generated. Emission factors and transportation
activity data are then combined using appropriate calculation methods to produce an ‘inventory
suitable to the analytical level of the overall SIP process, within the constraints of the available data
resources.

in most cases, transportation activity data development is based on transportation planning
data at the most disaggregated level that can be obtained from the local metropolitan planning
organization. Emission factors are generated using the current recommended version of the EPA
MOBILE emission factor model. The revised version of MOBILE4, MOBILE4.1, and descriptive
documentation are expected in June 1991. MOBILE4.1 must be used to estimate on-road mobile
emissions for CAAA SIP inventories. MOBILE4.1 includes capabilities for estimating diurnal and RVP-
specific evaporative emissions, on-board evaporative emissions controls, RVP control programs, and
other new options. The majority of the changes reflected in MOBILE4.1 are internal, such that there
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are essentially no added requirements placed on the user, with the possable exceptlon of generatmg
emissions on an hourly basis.

Inventory methods for nonhighway vehicles vary depending on the source. Aircraft emissions;
for example, are generally based on the number of LTO cycles performed. Aircraft emission factors
can be expressed either in terms of the quantity of organics emitted per LTO cycle or of the quantity
of organics emitted per hour in each mode of LTO operation. Railroads, marine vessels, off-highway
motorcycles, and various types of equipment are often inventoried by determining fuel use. Emissions
estimates are based either on the total amount of fuel used or on total work output. AP-42, Volume
Il is commonly used to-provide emission factors for nonhighway mobile sources.”

Off-highway internal combustion engines are both gasoline and diesel fuel-powered. The first
category includes farm tractors, lawnmowers, motorcycles and snowmobiles. The latter category also
includes farm tractors as well as construction equipment, emergency generator power units and
compressor engines. While each of these source categories may be relatively small in many areas,
their collective emissions rates can be significant. '

The following publications should be referred to for guidance on inventorying mobile sources:
. AP-42, Volume lI: Mobile Sources

. Procedures for Emission Inventory Prepar'atior.7, Volume IV: Mobile Sources ‘
. Users’ Guide to MOBILE4°° :

. How to Perform the Transportation Portion of Your State Air Quality Implementation Plan®'

. Guidelines for Review of Highway Source Emission Inventories for 1982 State
Implementation Plans®

. Example Emission Inventory Documentation for 1982 Ozone State Implementation Plans
(SIPs)®

4.10 SUMMARY OF EMISSION FACTORS
Table 4.10-1 is a summary of area source categories and emission factors. In addition, the

table includes the corresponding SIC codes and AP-42 section. For updates on emission factors,
contact the Emissions Inventory Branch at (919) 541-5522 or FTS 629-5522.
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CHAPTER 5
EMISSIONS CALCULATIONS

5.1 INTRODUCTION

After planning and data collection, the third basic step in the inventory is the calculation of
emissions. A feature of the AMS system (PC and mainframe) currently under development is the
performing of emissions calculations for area and mobile sources so states will not need to calculate
these emissions themselves. Point source emissiens can be directly input to AFS (e.g:, measured
emissions) or can be calculated by AFS based on emission factors and activity rates. The following
discussion describes the calculations that can be performed by AMS or AFS. The calculations involve
(1) an analysis of the point and area source data collected by the procedures outlined in the
preceding chapters and (2) the development of emissions estimates for each source. Sections 5.2,
5.3, 5.4 and 5.5 discuss the developrnent of emissions estimates based on source test data, material
balances emission factors and per capita and per employee factors.

In cases where no data have been obtained for certain point sources, the agency may choose,
to "scale up* the inventory to account for these missing sources indirectly rather than to spend extra
effort in an attempt to get the necessary information directly from each source. Techniques for
accomplishing this are presented in Section 5.6,

Because reactive, rather than total, VOC emissions are needed in inventories used in ozone -
control programs, nonreactive VOC must be excluded from the emissions totais for each source
category. Section 5.7 of this chapter presents procedures for excluding nonreactive VOC from the
inventory. .

Section 5.8 discusses the seasonal adjustment of annual emissions inventories. Seasonally
adjusted inventories are of interest because, for example, higher ozone concentrations are generally
associated with the warmer months of the year, and because VOC emissions from some sources vary
seasonally. Thus, since most inventories are developed for an annual period, seasonal adjustment
is necessary to emphasize the relative importance of ozone precursor emissions during the warmer
months of the ozone season and CO emissions during the cooler mionths of the CO season.
Section 5.9 provides guidance on determining emissions for a typical summer or ozone season day.
General guidance provided in these sections can also be used in CO inventories to adjust for the CO
season. If an area is classified as nonattainment for both ozone and CO, two seasonally adjusted
emissions inventories are required: a peak CO season emissions inventory (generally winter) for CO
nonattainment and a peak ozone season emissions inventory (generally summer) for ozone
nonattainment.

A necessary element in any control program is the projection inventory showing anticipated
emissions at some future date(s). Reasonable Further Progress (RFP) projection inventories are
necessary under the CAAA for demonstrating strategies to achieve the required RFP emissions
reductions for moderate and above ozone nonattainment areas. The RFP projection inventory wili be
used to show how the required 15 percent VOC emissions reduction over the first six years after
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enactment will be achieved. In addition, emissions projections will be summarized for the intervening

years (1991 through 1995). The calculation of projection year emissions is addressed in Section 5.10.

5.2 SOURCE TEST DATA

Another method of estimating a source’s emissions is the use of test data obtained by the
agency or supplied by the plant itself. The use of source test data reduces the number of
assumptions regarding the applicability of generalized emission factors, control device efficiencies,
equipment variations, or fuel characteristics. A single source test or series of tests, taken over a
sufficiernitly long time to produce results representative of conditions that would prevail during the time

- period inventoried, will normally account for most of these variables. The most complete type of

source testmg is continuous monitoring.

Most source test reports summarize emissions for each pollutant by expressing them in terms
of (1) a mass loading rate (weight of pollutant emitted per unit time), (2) an emission factor (weight
of pollutant emitted per unit of process activity) or (3) a flue gas concentration (weight or number of
moles of poliutant per some weight or volume of flue gas). Generally, when a mass loading rate or
emission factor is provided, the resulting emission estimates can be easily calculated. For example,
if the average VOC emission rate for the time period tested was 12 Ibs/hr, and the source operated
for 16 hrs/day, 350 days/year, daily emissions would be 12 x 16, or 192 Ibs, and the annual emissions
would be 192 x 350, or 67,200 Ibs (34 tons). Or, if an emission factor of 5 Ibs of VOC per ton of
product was given, and the plant produced 160 tons of product per day for 100 days per year, annual
emnss:ons would be 5 x 160 x 100, or 80,000 Ibs (40 tons). - $

if the source test results are expressed in terms of VOC concentrations, the emissions
calculations are more detailed. As an example, assume that VOC emissions are expressed as parts
per million, as shown in Figure 5.2-1. In this case, the concentration measurements and the flow rate
measurements are used to obtain mass loading rates. (A formula for determining mass loading rates

~ is shown as part of the calculations in Figure 5.2-1.) Note that in this example, VOC emissions are

expressed as toluene, and a molecular weight of 92 Ibs/Ib-mole is used in the mass loading rate
formula. If the concentration were expressed in terms of another organic reference compound, the
appropriate molecular weight would be used. When the mass loading rate (14.0 Ibs/hr, in this
example) has been determined, this rate can be used to establish an average controi efficiency: The
control efficiency value is necessary in order to apply a rule effectiveness factor in calculating a
representative daily emission rate for the inventory. A rule effectiveness of 80 percent is applied in
this example.

Two points should be noted when using source test data to calculate emissions. First, because
source tests are generally only conducted over several hours or days, at most, caution is urged in
using these data to estimate emissions over longer time intervals or for conditions different from those
under which the tests were performed. Adjustments may be needed to account for differing
conditions. Second, a source test supplied by a plant may not adequately describe a given facility’s
annual or seasonal operating pattern. In cases where such data are not included in the test reports,
an operating rate will have to be obtained in order to make reliable annual or seasonal emissions
estimates. This is best done by contacting the plant and obtaining operating information for the
period during which the test was conducted. Such information could be obtained from questionnaire
data but may not be as accurate.
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Source Test Example

A single-line paper coating plant has been subjected to an emission test for VOC emissions. The coating solvent
is primarily toluene and the emission concentrations were measured as toluene. The data averaged for three test runs are
as follows:

Stack flow rate (Q,) = 10,000 scfm

Emission concentration (C,) = 96 ppm (as toluene)

FngiItive emisgion capﬁre (Eycap) = S0 percent {from RACT)

Other information needed to complete the calculations includes:

Plant operation = 16 hours/day, 312 days/yéar

Solvent input rate (M) = 500 tons/year

Rule effectiveness = 80 percent
The emission calculaﬁ§n begins with determination of the averaée mass loading rate (M,):

M, = (1.58 x 107)(MW)(C)(Q,)

(1.58 x 1077)(92) (96)(10,000)

14.0 lbs/hr

where: 1.58 x 107 = units correction factor -lbmole x min
hr x ppm x scf

MW = molecular weight of toluene (Ib/ibmole)
The emission control efficiency (E,,,) is calculated:
Etoon = (MrM/M;
= [500 - ((14)(16)(312)/2,000)]/500
= 0.93 or 93 percent conﬁol efficiency
V The daily emission rate (Ep) after applying rule effectiveness is:
Ep = M [1 -(Encap) (Encan) (RE)]
= 500 [1- (0.90)(6.93)(0.80)]
= 165 tons/year

= 1,058 lbs/day

Figure 5.2-1. 'Example source test data and emissions calculations.
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5.3 MATERIAL BALANCE

If source test resuits are not available, the agency can, in some cases, use material balance
considerations to estimate emissions. In fact, for some sources, a material balance is the only
practical method to estimate VOC emissions accurately. Source testing of low-level, intermittent, or
fugitive VOC exhaust streams can be very difficult and costly in many instances. Emissions from

solvent evaporation sources are most commonly determined by the use of material balances.

Use of a material balance involves the examination of a process to determine if emissions can
be estimated solely on knowledge of specific operating parameters and material compositions.
Although the material balance is a valuable tool in estimating emissions from many sources, its use
requires that a measure of the material being *balanced* be known at each point throughout the
process. If such knowledge is not available, and is therefore assumed, serious errors may result.

In the VOC emissions inventory, a material balance is generally used to estimate emissions from
solvent evaporation sources. ' This technigue is equally applicable to both point and area sources.
The simplest method of material balance is to assume that all solvent-consumed by a source process
will be evaporated during that process. For instance, it is reasonable to assume that, during many
surface coating operations, all of the solvent in the coating evaporates to the atmosphere during the
drying process. In such cases, emissions are simply equal to the amount of solvent applied in the
surface coating (and added thinners) as a function-of time. As another example, consider a dry
cleaning plant that uses Stoddard solvent as the cleaning agent. To estimate emissions, the agency
needs only to elicit from each plant the amount of solvent purchased during the time interval of
concern, because emissions are assumed equal to the quantity of solvent purchased. ¢

The assumption that makeup solvent equals emissions also holds in certain more complicated
situations. If a nondestructive control device such as condenser or adsorber is employed, this .
assumption is valid to the extent that the captured solvent is returned to the process. Similarly, if
waste solvent reclamation is practiced by a plant, by distillation or *boildown,” this assumption will be
applicable. Both of these practices simply reduce the makeup solvent requirements of an operation,
and commensurately, the quantity of solvent lost to the atmosphere.

In the above discussion, the material balance is simplified because of the assumption that all
of the consumed solvent evaporates and is emitted to the atmosphere. Situations exist where this
assumption is not always reasonable. For example, if a destructive control device such as an
afterburner, incinerator or catalytic oxidation unit is employed on the process exhaust, .any VOC
emissions will be either destroyed or so altered that one could not reasonably assume, without testing
the exhaust downstream of the device, the characteristics and quantities of any remaining VOC
material. As another example, degreasing emissions will not equal solvent consumption if the waste
solvent is sold to a commercial reprocessor. In such a situation, emissions will be the difference of
solvent consumed and solvent in the waste sent to the reprocessor. As still another example, some
fraction of the diluent used to liquify cutback asphatt is believed to be retained in the pavement rather
than evaporating after application. The above examples show that, in many cases, if one assumes
total evaporation of all consumed solvent, overestimation of emissions will result.

. Several other situations can complicate the material balance. First, not all of the solvent losses
from certain operations such as dry cleaning or degreasing occur at the plant site. Instead, significant
quantities of solvent may be evaporated from the waste solvent disposal site, uniess the waste solvent
is incinerated or disposed of in a manner that precludes subsequent evaporation to the atmosphere,
such as by deep well injection. Generally, one can assume that much of the solvent sent+o disposal
sites will evaporate. The agency should determine whether some solvent associated with vanous
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operations evaporates at the point of disposal rather than at the pomt of use as these losses may
occur outside of the area covered by the inventory. -

Material balances cannot be employed in some evaporation processes because the amount
of material lost is too small to be determined accurately by conventional measurement procedures.
As an example, applying material balances to petroleum product storage tanks is not generally
feasible, because the breathing and working losses are too small relative to the total average capacity
or throughput to be determined readily from changes in the amount of material stored in each tank.
In these cases, AP-42 emission factors, developed by special procedures, will have to be applied.’

5.4 EMISSION FACTORS

One of the most useful tools avallable for estimating emissions from both point and area
sources is the emission factor. An emission factor is an estimate of the quantity of pollutant released
to the atmosphere as a result of some activity, such as combustion or industrial production, divided
by the level of that activity. In most cases emission factors are expressed simply as a single number,
with the underlying assumption that a linear relationship exists between emissions and the specified
activity level over the probable range of application. Empirical formulas have been developed for
several source categories that allow the agency to base its emissions estimates on a number of
variables instead of just one. The most important VOC emitters for which a number of variables are
needed to calculate emissions are highway vehicles and petroleum product storage and handling
operations. As a rule, the most reliable emissiori factors are those based on numerous and
representative source tests or on accurate material balance.

The use of an emission factor to estimate emissions from a source necessitates that the agency"
have complete source and control device information. In many cases, including most combustion
sources, the emission calculation merely involves the muitiplication of the appropriate emission factor
by the source activity, such as fuel combustion, for the time interval in question. If a control device
is in place, an adjustment factor equal to (1 - fractional control device efficiency) should be muttiplied
by the uncontrolled emission estimate to account for the effect of the device. In AP-42, as in most
cases, emission factors typically represent uncontrolled emissions or emissions before the action of
any control device.

The EPA document AFSEF consolidates all currently available emission factors into one
document. This document is also available on diskette.?

When empirical formulas are available, more detailed computations may be needed to estimate
emissions. As mentioned above, highway vehicles and petroleum product handling and storage
operations are sources for which a number of variables must be considered in the emission
calculations. The following is a sample calculation for an external floating roof tank.®

Problem
Estimate the total annual evaporative loss, in pounds per year, given the following information:

Tank description: ~ Welded, external floating roof tank in good condition; mechanical shoe
primary seal; 100 ft. diameter; tank shell painted aluminum color.

Stored product: Motor gasoline; Reid vapor pressure, 10 psi; 6.1 lbs/gal liquid stock
density; no vapor or liquid composmon glven 1.5 mlllnon bbi/yr average
annual throughput.
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Ambient conditions: 60°F average annual ambient température; 10 mi/hr average annual wind
speed at tank site; assume 14.7 psia atmospheric pressure.

| Solution
Standing Storage Loss - Calculate the standing storage loss from Equation 5.4-1 below:
I; (Ib/yr) = KV"P*DM, K, o .(Equatlon 5.4-1)
The variables in Equation 5.4.1 can be determined as. follows: |

K, = 1.2 (from Table 5.4-1, for a welded tank with a mechanical shoe primary seal)

3
i

1.5 (from Table 5.4-1, for a welded tank with a mechanical shoe primary seal)

\Y = 10 mi/hr (given)
v = (10)'"° = 32
T, = 60°F (given)
T, = 62.5°F (from Table 5.4-2, for an aluminum color tank in. good condition and T,
= 60°F) : »
RVP = 10 psi (given) '
P = 5.4 psia (from Figure 5.4-1, for 10 psi Reid vapor pressure gasoline and T, =
62.5°F) :
P, = 14.7 psia (assumed)
54
p* = 14.7 = 0.114

[1+ (1-]54147])°

D = 100ft (given)

M, = 64 Ibs/lb-mole (typical value for gasoline)

K = 10

Wv = 5.1 Ibs/gal (approximated assuming W, = 0.08 M)

To calculate standing storage loss in Ib/yr, multiply the K, V", P*, D, M, and K, values, as in
Equation 5.4-1: : :

- L(Ibsfyr) = (1.2)(32)(0.11;4)(100)(64)(1 .0) = 28,000 Ibs/yr
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TABLE 5.4-1. SUMMARY OF AVERAGE SEAL FACTORS (K)

AND WIND SPEED EXPONENTS (n)

TANK/SEAL TYPE K,

n
WELDED TANKS
1. Mechanical shoe seal
a. Primary only 1.2 1.5
b. Shoe-mounted secondary 0.8 1.2
¢. Rim-mounted secondary - 0.2 1.0
2. Liquid mounted resilient filied seal _
- a. Primary only 1.1 . 1.0
b. Weather shield 0.8 0.8
¢. Rim-mounted secondary 0.7 0.4
3. Vapor-mount resilient filled seal
a. Primary only 1.2 2.3
b. Weather shield 0.9 2.2
¢. Rim-mounted secondary 0.2 2.8
RIVETED TANKS
a. Mechanical shoe primary only 1.3 1.5
b. Shoe-mounted secondary 1.4 1.2
¢. Rim-mounted secondary 0.2 1.6

L, (Ibfyr) = (o.m)%o

The variables in Equation 5.4-2 can be determined as follows:

To calculate withdrawal loss in lb/yr, use Equation 5.4-2.

L, (Ib/yr) = (0.943)[ (1.5 x 10%)(0.0015)(6.1)]
. 100
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Withdrawal loss - Calculate the withdrawal loss from Equation 5.4-2 below:

Q = 15x10° bbl/yr»(giveﬁ)
C . = 0.0015 bbi/1,000 ft? (from Table 5.4-3, for gasoline in a steel tank with light rust)
W, = 6.1 Ibs/gal (given)

-D = 100 ft (given)

(Equation 5.4-2)




TABLE 5.4-2. AVERAGE ANNUAL STOCK STORAGE TEMPERATURE (T)
AS A FUNCTION OF TANK PAINT COLOR

US EPA ARCHIVE DOCUMENT

: AVERAGE ANNUAL STOCK
TANK COLOR STORAGE TEMPERATURE, T, (F)
White . T'+0
Aluminum T, +25
Gray , T, + 35

Black ' T, + 5.0

*T, is average annual ambient temperature in degrees Fahrenheit.
SOURCE:  Evaporation Loss from Fixed Roof Tanks, Bulletin 2518, American Petroleum Institute, Washington, DC,
June 1962.

TABLE 5.4-3. AVERAGE CLINGAGE FACTORS, C (bbl/1,000 ft)

SHELL CONDITION
PRODUCT LIGHT RUST DENSE RUST GUNITE-LINED
Gasoline 0.0015 0.0075 0.15

~ Crude Oil 0.0060 © . 0030 0.60

= 129 lbs/yr

Total Loss - Calchlate the total loss from Equation 5.4-3 below:
L(ib/yr) = L(ibfyr) + L, (ib/yr) {Equation 5.4-3)

L(bfyr) = (28,000) + (129) = 28,129 Ibjyr
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Following is an example of the application of an emission factor, rule penetration and rule
effectiveness to determine Stage | gasoline marketing emissions. For this example, the total county
throughput (Q) is 550,300 gallons/day and the uncontrolled emission factor (EF) is 11.5 Ibs of
VOC/1,000 gallons (from AP-42). The CTG for Stage | cites an average 95 percent control efficiency
(Ey) and the RE is assumed to be 80 percent. Rule penetration or the volume percentage of gasoline
transferred that will be subject to the regulation is 93 percent for this example. The assumption is that
the remaining seven percent of throughput is not subject to the regulation and thus will not be
controlled. The daily emission rate is then calculated:

(EF)(Q)[1- (E)(RE)(RP)]
(11.5)(550.3)[1-(0.95)(0.80) (0.93)]

E

1,856 lbos VOC/day

This discussion on emission factors has dealt with *activity level emission factors,” factors that
relate emissions with some level of production or. capacity. This type of emission factor is generally
the most accurate, as it physically relates the most appropriate process parameters with emissions.
Another type of factor that can be of some use is the emissions-per-employee factor. As briefly
discussed in Chapters 3 and 4, emissions-per-employee factors are used to obtain crude emissions
estimates from sources for which little equipment, production or other process information is available
in the point source inventory. Emissions-per-employee factors represent a tool that can be used to
*scale up® inventories to estimate emissions from point sources for which no data are obtained.
Scaling up the inventory is discussed in the next sections. Generally, because of imprecision in using
emissions-per-employee factors, techmquesthat estimate emissions directly are considered preferable
in most instances.

5.5 PER CAPITA AND EMISSIONS-PER-EMPLOYEE FACTORS

As discussed in Chapter 4, certain area source categories may be too numerous or too
diffuse to be inventoried easily. An approach using a per capita factor or an emissions-per-employee
factor can be employed to estimate emissions for these categories. Examples of emissions
calculations using these two methods, and an example of an area source which is required to meet
certain emissions control requirements, are given below.

Example 1. A per capita emission factor is used to calculate VOC emissions from architectural
surface coating in a county with a population of 560,000. -

Emissions = Population x Per Capita Factor

560,000 x _4.61bVOC x _1ton
capitafyr 2,000 Ibs

1,288 tons VOC/yr

A seasonal adjustment factor can be applied to determine the average emission rate
adjusted to the peak ozone season. The seasonal adjustment factor for architectural
surface coating, found in Table 5.8-1, is 1.3. When applied to the annual emlssxons
value, the result is:
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aos = (Exwd(Fad/AR
(1,288)(1.3)/(7)(52)

4.6 tons VOC/peak ozone season weekday

where; Euoy

Adjusted emissions, tons VOC/peak ozone season weekday

Fsa Seasonal adjustment factor

AR = Activity rate, dayé/year

The development and apphcatnon of seasonal adjustment factors is described in greater detail in
Sections 5.8 and 5.9.

Example 2.

Example 3.

An emissions-per-employee factor is used to calculate VOC emissions from automobile
refinishing. The number of employees in SICs 7531 and 7535 for the county is 672.

Emissions = Employment in SIC(s) x Emissions-per-Employee Factor

= 672 x 2.3 tons VOC
employeefyr

= 1,546 tons VOC/yr

New control procedures are required for perchloroethylene dry cleaning systems in the

county. These controls will affect only commercial plants; coin-operated (self-service) -
plants will not be affected. From the CTG for perchloroethylene dry cleaning, an

average reduction in emissions of 57.5 percent for commercial plants is assumed The

population for the county is 482,700.

Per Capita Factor
Emissions = (Population x Coin-Operated Plants) +

Per Capita Faétor
[Population x Commercial Plants x (1.0-reduction)]

. ( 0.009 Ib VOC 1 ton )
(482,700) X capita/yr x 2,000 Ibs)

( 0.73 Ib VOC 1 ton )
(482,700) - x capitalyr x 2,000 Ibs X 0.425)

2 tons/yr + 75 tons/yr

77 tonsfyr
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5.6 SCALING UP THE INVENTORY

The preceding sections describe general techniques for calculating emissions based on data
from questionnaires, source tests and other methods. Although information should be obtained
directly from as many sources as possible to enhance inventory accuracy, situations may arise where
no data can be gathered from some segment of a source category. The pharmaceutical
manufacturing industry is a case in point, with major manufacturers inciuded as point sources and
the multitude of small operations, usually employing less than 25 people, not even listed by many
agencies. Auto refinishing presents a similar problem since operations are carried out on a fairly large
scale by a few specialty shops and on a much smaller scale by numerous auto body shops. In these
cases, the inventory can be "scaled up® to provide for a rough accounting of the missing emissions.
To the extent that the resulting emissions estimates are generally reported collectively, scaling up can
be considered an area source approach. Any VOC source category is a potential candidate for
scaling up.

In scaling up an inventory, the data gathered through plant contacts are used to extrapolate
emission data for missing sources., The foilowing formula shows the basic computation involved for
a particular source category.

Ndnreported =  Reported Emissions = -Reported Emissions (Equation 5.6-1)

emissions Coverage Fraction

Coverage fraction is a measure of the extent to which some indicator such as employment, number
of plants, production, or sales is represented or "covered® by the questionnaire responses. Since
reponied emissions are known, and since nonreported emissions are sought in the above equation,
the problem becomes one of determining the most appropriate indicator that can be used to estimate

the fraction of coverage the agency’s poini source inventory did obtain.

The most commonly used coverage indicator for scaling up the inventdry is the number of

employees within pertinent SIC codes.* When employment within apprcpriate SIC categories is used

as a measure of coverage, the above equation is transformed into the following relationship:

Nonreported = Reported Emissions x Total - = Reported (Equation 5.6-2)
emissions - Reported Employment * Employment Emissions

In Equation 5.6-2, the ratio of reported emissions to reported employment is an
emissions-per-employee factor. Equation 5.6-2 can be used in either of two ways to estimate missing
point source emissions.

The recommended way to use Equation 5.6-2 is to derive values of both reported emissions and
reported employment for each SIC category directly from the local point source database. One
advantage of this approach is that the resulting emissions-per-employee factors are tailored to the
area of concern. One potential disadvantage is that the resuiting factors, if based only on point
source data, may not be representative of the smaller sources to which these factors will generally
be applied. An example of this direct approach is given:
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Example: An area has five plants in SIC 3069 coded as point sources with combined
. annual emissions of 685 TPY of VOC. Based on employment data coded on
the point source forms (or determined by plant contacts), these five sources
employ 3,250.workers. .According to County Business Patterns,
3,529 persons are employed in SIC 3069 within the same area.®> Nonreported
VOC emissions in SIC 3069 for this county can thus be calculated as:

Nonreported emissions 685 TPY x 3,529 employees - 685 TPY
3,250 employees

= 59 TPY

Hence, in this example, total emissions for the county in SIC 3069 would be estimated as
744 TPY. VOC emissions for the other SIC categories would be scaled up similarly. Note that in.the
above equation, the term (635/3,250) is an emissions-per-employee factor, equal to
0.211 ton/yr/employee. : .

The alternative to using values of reported emissions and employment directly from the local
point source inventory is to apply emissions-per-employee factors that have been developed from
inventory data in other areas. Examples of situations in which this has been done are given in
References 6 through 8. Ranges of emissions-per-employee factors for the more important.industrial
VOC sources are shown in Tabie3.2-1 in Chapter3. |If, in the above example, an
emissions-per-employee factor of 0.21 had been used from Table 3.2-1, Equation 5.6-2 would
become: . .

Nonreported Emissions = (0.21 TPY/employee x 3,529 employees) - 685 TPY

= 56 TPY

One distinct advantage of using "borrowed® emissions-per-employee factors is that reported
employment is not needed, which means that the technique can be used even if employment data
are not collected for each point source. However, few emissions-per-employee factors are available
in the literature, and an agency generally does not know what specific operations are covered by
published factors. Hence, since the applicability of published emissions-per-employee factors to an
agency inventory may be questionable, the agency should try to develop emissions-per-employee

- factors tailored to its own particular area. Moreover, these factors should be developed at the four-

digit SIC level to prevent misapplication to employees not engaged in VOC-emitting operations.

Regardless of whether locally developed or published emissions-per-employee factors are
used, estimates of total employment within each industrial category are needed in order to use
Equation 5.6-2, The most convenient source of employment is the U.S. Department of Commerce’s
publication County Business Patterns which summarizes employment, generally by county, for SIC
categories at the 2-, 3- and 4-digit level. Other sources of industrial listings include state departments
of labor/industry and various industrial directories. In some cases, employment in various categories
will be determined as part of the ongoing transportation planning process in larger urban areas. The
agency should determine which of these sources is most current and appropriate for estimating
industrial coverage within its jurisdiction. '

Extreme caution should be exercised when scaling up. This approach is necessarily
somewhat inexact, and should not be used to estimate the bulk of VOC emissions in an area. If the
scaled up emissions totals determined by this approach are significantly greater than the point source
totals for the corresponding SIC categories, consideration should be given to expending more effort
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in the point source inventory, particularty for the more important source categories. Care should also
be taken to ensure that any scaling up does not result in some inadvertent double accounting of
emissions. Some portion of the resulting scaled up emission totals may aiready be accounted for by
per capita emission factors or even by the application of other emissions-per-employee factors to the
same source category. :

5.7 EXCLUDING NONREACTIVE VOC FROM EMISSIONS TOTALS

" As discussed in Section 2.2.12, several VOC are considered photochemically nonreactive and
thus should be excluded from the inventory used in the agency’s ozone control program. These
nonreactive compounds are listed below:

Methane
Ethane
Methylene chloride
Methyl chloroform (1,1,1-Trichloroethane)
Trichiorofluoromethane (CFC-11)
Dichlorodifluorometnane (CFC-12)
Chlorodifluoromethane (CFC-22)
Trifluoromethane (CFC-23)
Trichlorotrifluoroethane (CFC-113)
Dichlorotetrafiuoroethane (CFC-114)

~ Chloropentafluoroethane (CFC-115)
2,2-Dichloro-1,1,1-trifluoroethane (HCFC-123)
2-Chloro-1,1,1,2-tetrafluoroethane (HCFC-124)
Pentafluoroethane (HFC-125)
1,1,2,2-Tetrafluoroethane (HFC-134)
1,1,1,2-Tetrafluoroethane (HFC-134a)
1,1-Dichloro-1-fluoroethane (HCFC-141b)

_ 1-Chloro-1,1-difluoroethane (HCFC-142b)
1,1,1-Trifluoroethane (HFC-143a)
1,1-Difluoroethane (HFC-152a)

The following four classes of perfluorocarbon (PFC):

e

M cyclic, branched or linear, completely fluorinated
alkanes

@ cyclic, branched or linear, completely fluorinated
ethers with no unsaturations

(3) cyclic, branched or linear, compiletely fluorinated
tertiary amines with no unsaturations

(4) sulfur-containing perﬂuorocarbons with no
unsaturations and with sulfur bonds only to carbon
and fluorine

Perchloroethyiene has not been designated as a nonreactive VOC and should be included
in the inventory. As mentioned previously, nonreactive VOC should be included in modeling
inventories for correct apportionment of reactive and nonreactive VOC species.

- Many of the above compounds are halogenated organics, which find principal application as

metal and fabric cleaners, refrigerants and propellants in aerosol products. A major industrial
category employing these halogenated compounds is degreasing, which is discussed in Section 4.3.

5-14




nonreactive VOC, they should be excluded from the inventory.

US EPA ARCHIVE DOCUMENT

To exciude these nonreactive VOC from the degreasing emission totals, the agency should solicit
information on the particular type of solvent used in each degreasing unit. If information is obtained
on the questionnaire or during the interview, the agency should experience little difficulty in excluding
emissions of these nonreactive solvents from the resulting emission totals.

More d'rfﬁculty is encountered when excluding nonreactive VOC from degreasers covered in
the area source inventory, because numerous solvents will comprise the emission total. Several
alternatives are available for determining an average degreasing solvent mix for area sources. One
way is simply to summarize the solvent usage from the point source inventory and to apply the
resultant mix to the area source total. Another alternative would be to conduct a brief survey of small
degreasing, facilities in the area. If either of these approaches is followed, a separate solvent mix
should be determined for cold cleaning units and vapor degreasers and applied accordingly to the
emission total for each degreasing category. If these procedures prove unworkable, nationwide data
may be used. As an average, 75 percent of the solvent used in small cold cleaners is reactive,
whereas only about 60 percent of the solvent used in vapor degreasing is reactive.® Because these
averages may vary considerably from area to area and with time, local solvent mix data should be
used, if reasonably available.

A small percentage of dry cleaning establishments use trichlorotrifluoroethane (CFC 113) as
a fabric cleaning soivent. Information on the type of solvent used at each dry cleaning plant shouid
be obtained during plant contacts so that CFC 113 emissions can be directly excluded. If dry
cleaners are treated as area sources in the inventory, local survey resuits or other data will be needed
to determine the CFC 113 fraction of total cleaning solvent in the area. Nationwide, CFC 113
accounts for only about one percent of total annual dry cleaning soivent consumption (see
Table 4.3-1). Hence, in most situations, little error is involved if all dry cleaning solvent is assumed®
to consist of perchloroethylene and petroieum solvents,

Refrigerants present the largest application for fluorocarbons. The major fluorocarbons used
in refrigerators, freezers and air conditioners are fluorocarbons 11, 12 and 22."° Because these are
all nonreactive, emissions associated with refrigerant use need not be included in the VOC inventory
used in an ozone control program.

Until the stratospheric ozone layer controversy arose, the largest percentage of fluorocarbons -
were used as aerosol propellants. Methylene chloride is also used as a propellant in aerosol
products. Aerosol propellant use can be accounted for in the VOC inventory by using the per capita
factor suggested in Section 4.3. Much of the propellant used in aerosol products is comprised of

nonreactive halogenates, and should not be included in the ifventory.'"*

The agency should be aware of several other end uses of these halogenated compounds that
may be encountered in a VOC inventory. The bulk of all trichloroethane is used for metal cleaning,
but a small fraction is found in polishes and waxes. This use is also discussed in Section 4.3.
Similarly, methylene chloride is not only used for degreasing and in aerosol products, but is also used
in paint removal operations and in the pharmaceutical industry. Likewise, fluorocarbons are also used
as blowing agents to increase the insulation properties of urethane foams and used ‘in plastic

materials. To the extent that emissions from these various processes are known to be comprised of
10,11

All combustion sources emit methane and lesser amounts of ethane. Since spurce test data
are generally not available for most combustion sources, the agency will have to apply typical VOC
species profiles to each source category to estimate the nonreactive fraction. VOG profiles for many
source categories are shown in Reference 12. A VOC profile example from this reference is shown
in Table 5.7-1, representing carbon black production. Based on Table 5.7-1, methane and ethane
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make up 22.4 percent and 1.4 percent by weight, respectively, of all VOC emitted from this type of
combustion. All of the other compounds are photochemically reactive. Hence, total emissions from
this source would then have to be multiplied by the quantity [1-(0.224 + 0.14)], or 0.64, to determine
the fraction that is reactive and that should be included in the inventory. Methane and ethane
emissions can be excluded from other sources in the same manner. In general, no halogenated
organics are emitted from combustion processes; hence, methane and ethane are the only
two compounds to be considered for exclusion from the VOC inventory when dealing with combustion
sources.

&

5.8 SEASONAL ADJUSTMENT OF THE ANNUAL INVENTORY

Most emissions inventories have traditionally included annual emissions estimates. Hence,
all procedures, emission factors, correction factors and activity levels employed in the inventory have
been developed to represent annual average conditions. However, because high photochemical
ozone levels are generally associated with the warmer months of the year, and because emissions
from some sources vary seasonally, the relative importance of ozone precursor emissions should be
determined during the warmer months constituting the ozone season. Peak ozone season for most
areas of the country is May through September.

Likewise for CO SIPs, the CO emissions-inventory should reflect the cohditions when peak

CO air quality concentrations occur. For many, but not all areas of the country, the peak CO season
will be in the winter months.

A seasonally adjusted inventory can be developed in various ways. The more accurate
approach is to compile a separate inventory expressly for a typical day during the peak ozone or co
season. This could involve developing specific questionnaires, methodologies, seasonal emission
factors and correction factors for that typical day.

Another, less preferable alternative is to use the existing annual inventory to adjust those
variables affecting emissions for the most important source categories to reflect conditions that prevail
during the peak ozone or CO season. This approach provides much of the seasonal specificity of
the *typical day" inventory with a minimal amount of effort. Because adjusting the existing annual
inventory is in many cases preferable to developing an additional season-specific inventory,
techniques for making such an adjustment are described in the following pages. Table 5.8-1
summarizes seasonal adjustments for area source categories. - CO adjustment factors are provuded
only for the combustion categories. These factors are based in part on those factors used for the
National Acid Precipitation Assessment Program (NAPAP)." '

The basic procedures for adjusting the annual inventory invoive identifying those variables that
influence emissions seasonally and substituting appropriate values that reflect conditions during the
peak ozone or CO season. Generally, many paranieters influence emissions as a function of time.
Two of the most important variables are source activity and temperature.

5.8.1 Seasonal Changes in Activity Levels

Source activity for several important categories fluctuates significantly on a seasonal basis.
Because VOC emissions are generally a direct function of source activity, seasonal changes in activity
levels should be examined for the more important sources in the inventory. For example, VMT may
increase in the summer in certain locations due to increased vacation or other travel, possibly leading
to somewhat higher VGC emissions from highway vehicles during the summer months. Because of
the importance of highway vehicles in many areas, the agency should determine VMT during the
ozone season and should .use this seasonal rate, rather than an annual average, for estimating
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TABLE 5.8-1.

AREA SOURCE SEASONAL ADJUSTMENT FACTORS .

FOR THE PEAK OZONE AND CO SEASONS

ACTIVITY DAYS

Motorcycles

CATEGORY SEASONAL ADJUSTMENT
FACTORS PER WEEK
vOoC co :
Gasoline Service Stations
Tank Trucks in Transit Seasonal variations in through- 6
Tank Truck Unloading (Stage ) put vary from area to area 6
Vehicle Fueling (Stage II) Use average temperature for a 7
Storage Tank Breathing Losses summer day where appropriate. 7
Solvent Users
Degreasing Uniform 6
Dry Cleaning Uniform 5
Surface Coatings
Architectural 1.3 7
Auto Refinishing Uniform 5
Other Small industrial Uniform 5
Graphic Arts Uniform 5
Cutback Asphalt 0.
Pesticides 1.3 6
Commercial/Consumer Uniform
Waste Management Practices
POTWs 1.4 7
Hazardous Waste TSDFs 1.2 7
Municipal Landfills Uniform 7
Stationary Source Fossil Fuel Use )
Residential 03 1.7 7
Commercial/Institutional 0.6 1.4 6
Industrial Uniform Uniform 8
Solid Waste Disposal
On-Site Incineration Uniform Uniform 7
Open Burning Refer to local regulations and Refer to jocal
practices regulations
) and practices 7
. Structural Fires Uniform Uniform 7
Field/Slash/Prescribed
Burning 0 0.4 7
Wildfires Refer to local fire conditions 0.2 7
Off-Highway Mobile Sources
Agricultural Equipment 1.1 0.8 7
Construction Equipment Uniform Uniform 6
Industrial Equipment Uniform Uniform &
Lawn and Garden Equipment 1.3 0.3 7
1.3 0.3 7

oo
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emissions in the inventory. Similarly, the agency should determine if the activity at other important
sources changes significantly throughout the year. Other operations that might be more active in the
warmer months or, in some cases, active only during the warmer months, inciude exterior surface
coating, asphalt paving, gasoline handling and storage, power plants, open burning, and pesticide
applications. On the other hand, some sources, due to summer vacation shutdowns or decreased
demand for the product, may be less active during the ozone season. Certain sources, such as
residential heating, may exhibit greater activity in colder months, and thus, emissions are greater
during the typical CO season. Many sources, particularly industrial facilities, will show no strong
seasonal change in activity. Little adjustment needs to be made in these cases to estimate the
seasonal emissions component. ’

5.8.2 Seasonal éhanges in Temperature
Another important variable is temperature, especially in that emissions from two of the most
important VOC. emission sources - highway vehicles and petroleum product handling and storage .

operations - are significantly influenced by temperature changes. For example, breathing losses from
fixed roof storage tanks increase at higher temperatures.

The following empirical formula and reference tables from Section 4.3 in AP-42 show the
dependence on these losses of temperature, -

Lg =226X 102 M[_P ] 068 [y1.73 4081 0.50 FpCKc
P,-P

-

where: Ly = fixed roof bréathing loss (Ib/day)
Mv = molecular weight of 'vapor‘in storage tank (Ib/lb mole); See Note 1
P, = average atmospheric preésure at tank location (psia)
‘P = true vapor pressure at bulk liquid conditions {psia); See Note 2

D = tank diameter (ft)

H = average vapor space height, including roof volume correction (ft);
See Note 3

‘T = average ambient temperature change from day to night (°F)

F, = paint factor (dimensioniess)

C = adjustment factor for sfnall diameter tanks (dimensionless)

K. = crude oil factor (dimensionless); See Note 4

Notes: (1) The molecular weight of the vapor, M,, can be determined by Table 4.3-2 for selected
petroleum liquids and volatile organic liquids or by analysis of vapor samples. Where .
mixtures of organic liquids are stored in a tank, M, can be estimated from the liquid
composition. As an example of the latter calculation, consider a liquid known to be
composed of components A and B with mole_fractions in the liquid X, and X,,
respectively. Given the vapor pressures of the pure components, P, and P,, and the
molecular weights of the pure components, M, and M,, M, is calculated:
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, P(X P(X,
M, = e« TR

where: P, by Raoult’s law, is:

P, =PX, +PX,

(2) True vapor pressures for organic liquids can be determined from Figures 4.3-5 or
4.3-6, or from Table 4.3-2. In order to use Figures 4.3-5 or 4.3-6, the stored liquid
temperature, T, must be determined in degrees Fahrenheit. Tg is determined from
Table 4.3-3, given the average annual ambient temperature, T,, in degrees
Fahrenheit. True vapor pressure is the-equilibrium partial pressure exerted by a
volatile organic liquid, as defined by ASTM-D-2879 or as obtained from standard
reference texts. RVP is the absolute vapor pressure of volatile crude oil and volatile
nonviscous petroleum liquids, except liquified petroleum gases, as determined by
ASTM-D-323,

(3) The vapor space in a cone roof is equal in volume to a cylinder, which has the same
base diameter as the cone and is one third the height of the cone. If information is
not available, assume H equals one half tank height. '

4) For crude oil, K. = 0.65. For all other organlc liquids, K; = 1.0.

in the above formula, note that P, the true vapor pressure for a typical gasoline (RVP = 10), ranges
from about 5.2 psia at a bulk liquid temperature of 60°F to 8.1 psia at 85°F. For this example, assume
P, is 14.7 psia (one atmosphere). Hence, the term [P/(14.7-P)]°* varies from about 0.66 to 1.15 over
this range of bulk liquid temperatures. (Bulk liquid temperatures typically will exceed average ambient
temperatures by several degrees, depending on tank color.’) This increase of about 70 percent
demonstrates that evaporation potentially can be much more significant at higher summer
temperatures. [The empirical formulas for calculating storage tank losses are subject to change as
a result of continuing testing programs. Hence, the most current AP-42 supplements should be
consulted prior to making any storage tank calculations. ]

At the present time, equations or models are available that account for variations in VOC
emissions due to changes in temperature, as well as Reid vapor pressure or true vapor pressure for
the foliowing source categories: '

. Highway Vehicles (MOBILE4.1)
. Organic Liquid Storage Tanks (AP-42, Volume |, Section 4. 3)
. Loading of Rail Tank Cars, Tank Trucks and Marine Vessels (AP-42

Volume 1, Section 4.4)

Of these source categories, highway vehicles are by far the largest emissions source, in some areas
accounting for as much as fifty percent or more of the total emissions. Because of the significance
of this category and the significant effect of temperature on emissions, use of local summertime
temperature is required when running the MOBILE4.1 model for preparing an ozone SIP emission
inventory.
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» Although emissions from storage tanks and loading of fuel delivery equipment are aiso
affected by variations in temperature, these categories generally account for a relatively small portion
of the overall inventory. Therefore, use of summertime temperatures is not required for the SIP

" inventory but is encouraged when estimating emissions from these source categories.

There are several other source categories with VOC emissions that are affected by variations
in temperature for which temperature-dependent equations are not currently available. One of these
categories is automobile refueling, which accounts for a significant portion of the inventory. EPA is
currently investigating methods for use in future inventories to estimate emissions from this and other
source categories that will reflect the effects of both temperature ‘and vapor pressure. For more
informatian, contact David Misenheimer at FTS 629-5473 or (919) 541-5473.

Specific guidance for determining the temperature to use in estimating VOC emissions from
stationary sources for ozone SIP emissions inventories is the same as the guidance for determining
temperature inputs for MOBILE4.1. This temperature guidance is described in Chapter 4 of
Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources." This document is being
updated. and is scheduled for issue in the summer of 1991. '

5.8.3 Other Seasonal Adjustment Considerations

While source activity and temperature are two of the most important variables in.determining
seasonal fluctuations in the emissions inventory, other variables may be significant in certain
instances. For example, the use of air conditioning affects the magnitude of emissions from highway
vehicles. Emissions from floating roof tanks storing gasoline are also dependent on wind speed as
well as on the RVP of the gasoline. Typically, gasolines have lower RVP in the summer, which tendsd
to offset the increase in emissions expected if temperature were the only variable considered in the
seasonal adjustment.’® '

No major seasonal fluctuations in emissions are expected for many sources due to changes
in process variables or ambient conditions. For example, some industrial surface coating operations
such as metal parts painting may use the same amount of solvent in their operations in each season
of the year. For these sources, no seasonal adjustment is necessary and the annual emission rate
may be assumed equal to the emission rate during the ozone season.

5.8.4 Development and Application of Adjustment Factors

Table 5.8-1 summarizes average seasonal adjustments for many area source categories. The
table provides both adjustment factors and number of days of activity per week for the categories.
Emissions for a typical ozone or CO season day can be determined by using the following equation:

Seasonal Adjustment
Emissions/Typical Day = __Yearly Emissions x  Factor _
# Activity Days per Week x 52 weeks

The adjustment factors given in Table 5.8-1 are national averages. These factors vary from
area to area according to local conditions. An agency may want to alter the adjustment factors to
represent local conditions. For example, the architectural surface coating adjustment factor is based
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on the assumption that 75 percent of the activity takes place over a seven-month period. If the
agency feels that in its area, 75 percent of the architectural surface coating activity occurs over ten

- months, the adjustment factor would be:

0.75 x 12 =09
10 4

Itis important to note that the adjustment factors for residential and commercial/institutional stationary
source fossil fuel use do include heating.

'f an agency wishes to develop its own seasonal adjustment factors (SAF), it must establish
the peak ozone or CO season (in number of months) for its area, choose the base year for its initial
investigation, identify the point sources within the source category under consideration, and develop
a questionnaire for the point sources. The questionnaire should request data for the base year
including: annual process activity data; peak ozone or CO season activity data; and the emission
factor or estimate. The agency can then develop its own seasonal adjustment factor for the source
category using the following equation:

SAF = _(Peak Ozone or CO Season Activity)(12 months)
(Annual Activity)(Peak Ozone or CO Season months)

This emission factor can then be applied to the annual activity information to estimate season
emissions as the AP-42 factors are applied to estimate annual emissions. In establishing the peak -
ozone or CO season for an area, other than the peak ozone or CO season prescribed by EPA, @n

-agency should consider congruuty with adjoining areas, especially in interstate nonattainment areas.

5.9 DETERMINING EMISSIONS FOR A TYPICAL OZONE OR CO SEASON DAY

Typical ozone season summer day or CO season winter day emissions for a point source or
an area source category can be determined by a variety of methods. As described in Section 5.8.4,
the adjustment factors in Table 5.8-1 can be used to estimate emissions for a typical ozone or CO
season day for several area source categories. Area source activities associated with gasoline service
stations can be adjusted by using seasonal temperature data in the appropriate equations.

Point source emissions estimates for sources whose emission factors and/or equations are
temperature-dependent should be.adjusted for the ozone season using average daytime summer
temperatures. Emissions that are dependent on production or percent throughput (percent of activity
occurring in the peak ozone or CO season) should be adjusted to reflect average operating rate
during the summer period. Surveys or questionnaires sent to the facilities requesting annual process
and emissions data should also request information on seasonal variations from those sources whose
throughput or production are not uniform throughout the year. Information on days per week of
normal operating schedule should also be requested. Surveys requesting process data for a typical
summer day should explain that the data should be averaged over one or more months dunng the
summer season.

To determine emissions per day from emissions per year for facilities with uniform production
or throughput throughout the year, the following equation can be used:

o

Emissions = (Emissions) + [( Operating)( Operating)]
per day per year days/week / \ weeks/year
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For sources with throughput that varies from season to season, the adjustment factor should be

- applied as in the following example.

Example: Annual emissions = 1.3 tons
Summer throughput = 28%
-Summer adjustment factor = 0.28/0.25 = 1.12
Operating schedule = 6 days/week
(1.3 tons/yr x 1.12 x 2,000 Ib/ton)/(6 days/wk x 52 wks/yr) = 9.3 Ibs/day

A!though this document addresses mobile sources in a limited way, emissions for highway
mobile sources are estimated on a daily basis using seasonally-specific inputs for VMT and other
conditions.

'5.10 EMISSIONS PROJECTIONS

Projection inventories are needed to determine if a given area will achieve or exceed the
ozone or CO standard in future years. EPA is currently developing formal, detailed guidance for use
in preparing emissions projections. This guidance is slated for distribution in July 1991 and will
address projecting emissions for stationary point and area, off-highway mobile and highway mobile
sources. States are encouraged to use site-specific and source-specific data in calculating projected
emissions whenever possible. In cases where such data are not easily available, EPA guidance will
provide alternative approaches and sources of data to implement the approaches. Table 5.10-1 is
an example of these alternative data sources. Any source surveys conducted to gather data for the
base year inventory should include questlons on source growth and expected changes in factors that
affect emissions.
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TABLE 5.10-1. GROWTH INDICATORS FOR PROJECTING EMISSIONS TOTALS
FOR AREA SOURCE CATEGORIES

Source Category

Growth Indicators

Information Sources

Gasoline Marketing

Dry Cieaning™

Degreasing (Cold Cleaning)

-Architectural Surface Coating

Automobile Refinishing '

Small Industrial Surface
Coating

Graphic Arts

Asphalt Use - Paving
Asphalt Use - Roofing

Pesticide Applications

Commerical/Consumer
Solvent Use

Publicly Owned Treatment
Works (POTWSs)

Hazardous Waste Treatment,
Storage and Disposal
Facilities (TSDFs)

Municipal Solid Waste
Landfills

Residential Fuel Combustion

gasoline consumption, vehicle
use (VMT); population

population; retail service
employment

' population; industrial

employment

population; residential
dwelling units

industrial employment
industrial employnwent
population

population; industrial
employment; VMT

industrial employment;
construction employment

historical trends; agricultural
operations

population
industrial growth; site-specific
information

industrial growth; state
planning forecasts

population; state waste
disposal plan

population; residential
housing units

U.S. Department of
Transportation; state
transporation agency; local MPO;
Energy Outlook 1978-1990;" state
planning and revenue agencies

solvent supplier; trade
association; state planning
agencies; local MPO

trade association; state planning
agengcies; local MPO

local MPO; state pIanmng

agencies

OBERS;" County Business
Patterns

OBERS; County Business Patterns
state planning agencies; local
MPO :

consult industry and local road
departments; state planning
agencies; local MPO

OBERS; County Business
Patterns; consult local industry
representatives

state department of agriculture; ‘
local MPO; state university system .
(academic study and research
results)

local MPO; state planning
agencies

state planning agencies; OBERS;
County Business Patterns

state planning agencies; local
MPO; OBERS; County Business
Patterns

local MPO; state planning
agencies

local MPO and U.S. and World
Energy Outlook Through 1 990
Projection Interdependence
state planning agencies
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(continued)

5-24




TABLE 5.10-1. GROWTH INDICATORS FOR PROJECTING EMISSIONS TOTALS
FOR AREA SOURCE CATEGORIES (continued)

Source Category

Growth Indicators

Information Sources

Commerical/Institutional Fuel ‘

Combustion

Industrial Fuel Combustion

Aircraft (Commercial and
General)

Aircraft, Military

Railroads

Ocean-going and River Cargo
Vessels

Motorboats

Off-Highway Motorcycles
Agricuitural Equipment
Construction Equipment

Industrial Equipment

Lawn and Garden Equipment

On-site Incineration

Open Burning

commerical/institutional
employment (SIC codes 20-
39); population; land use area

* industrial employment (SIC

codes 50-99); industrial land
use

industrial employment; site-
specific projections; state
planning projections

state planning projections;
site-specific projections

industrial growth; revenue
ton-miles

traffic at locks, dams, and

ports; cargo tonnage

population
population

agricultural land use;
agricultural employment

industry growth

industrial employment (SIC
codes 10-14, 20-39, 50-51);
industrial land use area

population; smgle-unlt
housing

populanon; local regulations;
industrial growth

population; local regulations;
industrial employment

local MPQ; land use projections;
OBERS; County Business

. Patterns; state planning agencies

local MPO; land use projections;
state planning agencies

local airport authority; MPO; state
aviation system plan; state
transportation agencies; FAA
publications; projected land use

~ maps
' local airport authorities;

appropriate military agencies;
state planning agencies

U.S. Interstate Commerce
Commission annual railroad

. repons, Yearbook of Railroad

Facts;® state planning agencies;
OBERS County Business Patterns

local port authorities; U.S.
Maritime Administration; U.S.
Army Corps of Engineers;
Waterborne Commerce of the
United States®'

state planning agencies; local
MPO - .o

state planning agencies; loc¢al
MPO

local MPO; Census of Agricuiture

state planning agencies; OBERS;
County Business Patterns

local MPO; OBERS; County
Business Patterns

local MPO; state planning
agencies

local regulating agencies and
MPQ; state planring agencies;
OBERS; County Business Patterns

local agencies; state planning
agencies; local MPO; OBERS;

US EPA ARCHIVE DOCUMENT
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TABLE 5.10-1. GROWTH INDICATORS FOR PROJECTING EMISSIONS TOTALS
FOR AREA SOURCE CATEGORIES (continued)

Source Category

Growth lndicators.

information Sources

Fires: Managed Burning,
Agricutltural Field Burning,
Frost Control (Orchard
Heaters)

Forest Wildfires

Structural Fires

local regulations; land use

practices

historical average

population

state planning agencies; state
and local agriculture officials

'Iocal, state and federal forest

management officials

local MPO; state plahning
agencies
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CHAPTER 6
SUPPORTING DOCUMENTATION AND REPORTING

6.1 INTRODUCTION

The final phase in developing an emissions inventory is the presentétion of the data which have
been collected, compiled and analyzed. The data can be presented in a variety of forms, from
unorganized raw data listings to aggregate summary reports. Generally, the form in which the data

- will be presented is determined by how the data can be most miclenﬂy summarized, and more

nmportantly. why the inventory was conducted.

Documentation supporting the inventory is a necessary part of all summary reports. However,
the degree of documentation, like the reporting format, will also depend on the end use of the
inventory data. In this chapter, some examples of both inventory data presentation and
documentation will be discussed, as well as how inventory end uses can determine both the

* presentation and the documentation. Specific SIP documentation raqu:rements are given in Section 5

of References 1 and 2.

6.2 REPORTING FORMS

The purpose of the emissions inventory is the primary consideration in deciding on a reporting
format. An inventory developed only for research purposes can be presented in many forms. For
example, a raw data listing, which basically presents the data compiled in the inventory, could consist
simply of computer printouts of sources and emissions. The printouts would require no additional
preparations for agency internal use.

On the other hand, reports which are for use outside an agency will usually be more formal
than reports for intenal use. External use reports, such as public information pamphlets and
emissions control program documents, require formatting which clearly presents summarized -

Jinventory data. Since these reports summarize the inventory data, they are referred to as summary

reports.

A summary report includes information that has been aggregated and organized-in some
manner during the reporting process. For instance, a summary report of total VOC emissions from
all dry cleaners in an area would invoive totaling emissions estimates stored in certain file records.
In many instances, some analysis of the data might also be performed in the process of preparing
a summary report. A more formal summary report will convey the inventory information clearty and
concisely to the document reader. :
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An example of formal inventory reports are SIP submissions or other control stra{egy inventory

- reports. All SIP emissions inventory data (for base year, periodic and modeling inventories) must be

submitted in a written and in an AIRS-compatible format. EPA will provide PC software for states to
perform preliminary inventory preparation activities. Point source data transfer from the SIP Air
Pollutant Inventory Management System (SAMS) PC package to AIRS AFS will be possible beginning
in January 1992. Area source data transfer from the new area and mobile source PC package to
AIRS AMS will be available in May 1992. For more information on data management, contact the
National Air Data Branch (NADB) at (919) 541-5582 or FTS 629-5582 and/or refer to the Requirements
documents for ozone and CO SIPs.'2 .

Each area source category will have a corresponding area source category code number in
AMS. EPA will issue a list of area source category code numbers with associated standard units and
coding manual documentation for the AMS PC system. Version 1.0 will be released in July 1991,
Codes can be accessed online from AIRS or can be obtained by contacting NADB. In addition, the
source activity level and emission factor for each area source category must be reported to AMS. In
fact, AMS will not allow the entry of an emissions value per se (except for biogenic emissions), but
will require the entry of activity level and emission factor with fuel or control parameters, as
appropriate, for each area source category. AMS will then calculate the emissions value.

Each point source will also have source category codes. These codes are listed in hard copy
and on disk.® In contrast to the reporting method for area source activity levels and emission factors,
point source reporting can be done by reporting activity levels (e.g., annual or seasonal fuel process
rates) and emission factors to AFS and allowing AFS to calculate emissions or by reporting emissions
dlrectly .

Because requirements may differ for each agency as well as for different years, the most recent
Federal Register or locai administrative code should be consulted when reporting control program
inventories. Table 6.2-1 gives VOC emission sources with their associated SIC(s).

In addition to required reporting formats, a wide variety of tables and graphic displays can be
employed to present inventory data. Charts, tables and graphs can quickly convey to the reader
emission breakdowns by industries, geographical areas or source size. Emissions trends and the
effects of control programs can also be tabulated or graphed. Several examples of tables and graphs
are included here to provide some ideas on how data can be presented.

Figure 6.2-1 is an example of a pie chart iilustrating the relative importance of VOC emission
sources. Figure 6.2-2 is an example of how to show the relative importance of sources by bar graphs.
Note that projection year emissions can be compared with base year emissions. Figure 6.2-3, an
expansion of a sub-part of Figure 6.2-2, provides the reader with a detailed breakdown of organic
solvent emissions by source type. Other figures and tables may be used if they illustrate the
particular characteristics of an emission inventory.

How the inventory data can most efficiently be summarized will depend on time and manpower
available to assemble a report. Tabular reports are the most common kind of report, as they can be
readily generated from computerized inventory systems. Certain types of graphic displays, on the
other hand, are difficult to produce using a computer and require time and staff to develop by hand.
Most of the AIRS AFS raw data and summary reports available to the public are of the tabular variety.
Contact NADB for information on AIRS report formats.

Summary inventory data tables, together with raw listings of equipment, activity levels and

emissions from individual sources, constitute the most frequently used reports in the development and
implementation of an ozone control program. Since there exists a need at certain levels to be able
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TABLE 6.2-1° VOC EMISSIONS SOURCES WITH ASSOCIATED SIC(s)

YOC EMISSION SOURCE

SIC

.Tramfer

&orqoé'nmpomﬂon Marketing of VOC
and Gas Production and Processing
- Gasoline and Crude Oil Storage

SyMOrgmicChomlcaIStomgeand

SMp and Barge Transfer of VOC
and Tanker Cleaning
- Bull: Gasoline Terminals
- Gasoline Buik Plants
- Service Station Loading (Stage )
- Service Station Unloading (Stage i)
- Others

Industrial Processes
- Petroleum Refineries
- Lube.Oil Maniitacture
- Organic Chemical Manufacture
- Inorganic Chemical Manufacture
- Paint Manufacture
- Fermentation Processes
- Vegetable Oil Processing
- Pharmaceutical and Cosmetic Manufacture
- Plastic Products Manufacture
- Rubber Tire Manufacture
- SBR Rubber Manufacture
- Textile Polymers and Resin Manufacture
- Synthetic Fiber Manufacture
- Iron and Steel Manufacture
. - Other Metal Manufacture
- Others

Industrial Surface Coating
_ - Large Applianices
- Magnet Wire
- Automobiles and Trucks

- Can

- Metal Coils

- Paper

- Paperboard

- Fabric

- Wood Products

- Metal Products

- Plastic Products
- Large Ships

- Large Aircraft

- Others

Nonindustrial Surface Coating
- Architectural Coatings
- Auto Refinishing
ers

Other Solvent Use
- Degreasing
- Dry Cleaning
- Commercial Printing
- Other Graphic Arts
- Adhesives

- Cutback Asphalt/Asphalt Cement

- Solvent Extraction Processes

- S:.?:sumer/Commercial Solvent Use
- or

Other Miscellaneous Sources
- Fuel Combustion
- Solid Waste Disposal

- Forest, Agricultural and Other Open Burning

- Pesticide Application

- Waste Soivent Recovery Processes

- Stationary Intefnal Combustion Engines
- Waste'Management Practices

1311, 1321, 1381-89, 2911-99, 4925

4212-15 4226 4231, 4581, 461219
5169 5191

4498

4499

5171

S171

5541

. 5541
2999, 4226, 5172

2911

2992

2833, 2835-36, 2841-42, 2861-69, 2891-99, 2999
281213, 2819, 2673-79

2816, 2851

2082-85

2074-79

2833-36, 2841-44

. 3081-89

3011, 7534

2822, 3021, 3052, 3061, 3069

2821, 2823, 2861

2823, 2824

3312:25

3331-99

2011-68, 2086-99, 2111-369, 2371-98

3444, 3449, 3479

2621, 2656, 2671-72, 2676 2678-79
2621, 2631 2652-53, 2657, 2675 2679
11-99 2399, 2591

2426-29, 2431-49, 2452, 2491-99, 2511-12, 2515, 2517, 2521,

2531 2541 3995

2514, 2522, 2542, 2599, 3412-99, 3511-69, 3581-82 3586-99
2821 2823, 3081-89 3432

3731

3721-28

3575, 3577-78, 3612-29, 3641-48, 3652, 3721-28, 3732-3924,
3996-99

7349
5511, 5521, 7532, 7538-39, 9621
4581, 8322, 9711

2511-989, 3312~3999 4173, 4231, 5511, 5521, 5541-61, 7532-39

7211-19 -

2711-91

2754, 2796, 3993

2434-39, 2441-49, 2451-89, 2511-12, 2517, 2521, 2531, 2541,
2677, 2789, 3021, 3061 3087-88 3142-99, 3711-99 3812-73
2911-99

2951, 2952

5812, 8731

4952-53, 9511
’ 0711, 0811-0851
0711, 0721, 0723, 0762, 0782, 0783, 0851, 7342

4953, 9511
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VOILATTLE ORGANIC OOMPOUNDS, 103 'IONS/YEAR

350

200

150

100

SO

M M-OTHER ORGANIC EVAPORATION
L L—-PRINTING.
K K-PLASTIC FABRICATION
J J-RUBBER FABRICATION
T | -~ OTHER SOLVENTS
]_ DRY CLEANERS
H H-PERC )
G G-DEGREASERS
F F—WATER BASE
. . COML. & COM. COATINGS
E £ —SOLVENT BASE
a) D-WATER BASE |
INDUSTRIAL COATINGS
c C—SOLVENT BASE
8 | B-OTHER ORGANIC COMP ]
A A-SOLVENT STORAGE TANKS

Figure 6.2-3. Breakdown of organic solvent emissions by source type.




to compare baseline inventories from one area to another, as welt as to determine the impact of
employing various control strategies, such as RACT, a common format is considered desirable to
promote reporting consistency. The 1990 ozone and CO SIPs require computerized submittals to
AIRS or submittals in a computer-readable, AIRS-compatible format. Agencies should consider using
this type of consistent format for any emissions inventory. More information on reporting formats is
available in References 1 and 2.

6.3 SUPPORTING DOCUMENTATION

. Emissions inventory documentation is highly useful for all inventory purposes. While inventories
developed Yor iriteral use may not require the same degree of documentation as SIP inventories,
good documentation of all inventories will help an agency whan more formal inventories must be
developed. Therefore, compiling and maintaining documentation in support of data are recommended
in all emissions inventories. Agencies should refer to Reference 4 for examples of emissions inventory
documentation. :

Documentation entails keeping a record of all methods, assumptions, example calculations,
references and results employed in the compilation effort. The goal of documentation is to be able
to explain to both the agency and outside users how the inventory was compiled and how reliable
the inventory is.

The following documentation items are suggested to achieve these inventory goals.

A.  Background information should be presented on the reasons for compiling the inventory,!
its future uses, how it evolved and the significance of changes from emissions of
previous years. The source/receptor relationship used for ozone control strategy
development should be specified.

B. The geographical area covered by the inventory should be specified. This may be a
county, air basin, air quality control region (AQCR), etc. A map depicting the area
shouid be included.

C. Population, employment and economic data used in projections should be pre'sente'd..
‘These include data used in calculating emissions with per capita emissions "and
emissions-per-employee factors (see ltem H).

D. The time interval represented by the emissions inventory should be specified (é.g.,
annual, seasonal, hourly, etc.). ‘

E.  Traffic data for the inventory area should be summarized and presented. Documentation
. should include descriptions of procedures and models used in estimating the following:
VMT, traffic speéds, miles of roadway for each roadway classification, hot and cold start
percentages, hot soak and in transit emissions, average annual miles driven by vehicie
model year, vehicle age distribution, traffic parameters for local (off network) traffic, traffic
parameters for roadway outside-of the transportation planning area but inside the
inventory area, and any other parameters which significantly affect the highway vehxcle
emissions calculations.

F. Any proposed or promulgated control strategy programs that will affect the baseline

inventory should be noted. In control strategy inventories, graphs and tables illustrating
progress toward air quality goals should be included.
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Baseline emissions estimates should be summarized by source category in tabular
format. These emissionc estimates should exciude nonreactive VOC.

1.

2

Source categories for which the emissions are negligible should be listed as *Neg."

Source categories for which there are no emissions in the study area should be
listed as *0."

A narrative should also be presented for each category of the inventory. The narrative
should contain at least the following:

1.

Procedures used to collect the data - Procedures should be presented which
describe completely how the data were collected and analyzed. A concise point
source/area source definition should also be included.

Sources of the data - A complete description of the types of sources accessed
in the course of compiling the inventory should be presented. These sources
would include, for example, permit files, inspection reports, source test data, actual
company inquiries, other agencies, etc. ' A statement should be included
assessing the completeness of the data collected.

Copies of questionnalres - Samples of questionnaires mailed to various source
categories for the collection of data should be included as part of the inventory
documentation, : :

Questionnaire statistics - Statistics regarding the questionnaire should be
presented. This information may include:

a The number of questionnaires sent
b.  The number for which response was received

c. The method of extrapolating available information for
nonrespondents

d. Any assumptions made regarding the data received or not received.

Emission factor citation - Emission factors used for emission calculations should
be clearly stated. Factors from sources other than AP-42 may be used, but a
rationale for the use of these other factors should be provided. Source test data
are preferred over emission factors.

Method of calculation - Sample calculations for each type of computation should
be presented, to.allow for an independent verification of the computations. (Some
emission factors are frequently misused.) Techniques for excluding nonreactive
VOC from the inventory shouid be described.

Assumptions - Any assumptions made in ahy part of the procedures should be
clearly stated. :
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8. ltems not included - Any sources of emissions which are not included in the
inventory should be itemized in the narrative. A statement as to why these
sources were excluded should be presented. Possible reasons for exclusion

could be
a.  The emissions from these sources are known to be negligible.
- b.  No emission factors exist and no source test data are available to aliow
computation of these emissions.
Emissions from these sources have been taken into account by considering

a background ozone concentration.

9. List of references - A list of references should be included as a ﬁnal section of
the narrative.

Additional iterns should be included in the inventory documentatlon if they w1|| further clarify and

support the inventory.

Once an inventory is well-documented and is technically sound, it can be useful for several
years with only annual updating. In certain cases, adequate documentation may allow the agency
to forego an update of certain portiors of the inventory, so that more resources can be devoted to
higher priority items in an ozone control program.

Technically correct and well-documented inventories are always in the best mterest of all airt
poliution management agencies.

REFERENCES FOR CHAPTER 6

1. Emission Inventory Requirements for Ozone State Implementation Plans, EPA-450/4-91-010,
U.S. Environmental Protection Agency, Research Triangle Park, NC, March 1991.

2. Emission Inventory Requirements for Carbon Monoxide State Implementation Plans,
EPA-450/4-91-011, U.S. Environmental Protection Agency, Research Triangle Park, NC,

March 1991.

3. AIRS Facility Subsystem Source Classification Codes and Emission Factor Lieting for Criteria Air

Pollutants, EPA-450/4-90-003, U.S. Environmerital Protecuon Agency, Research Triangle Park,

NC, March 1990.

4.  Example Emission Inventory Documentation for Post-1987 Ozone State Implementation Plans
(SIPs), EPA-450/4-89-018, U.S. Environmental Protection Agency, Research Tnangle Park, NC,

October 1989.
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APPENDIX A

GLOSSARY OF IMPORTANT TERMS

Activity level: Any variable parameter associated with the operation of a source (e.g., production
rate, fuel consumption, etc.) that may be correlated with the air pollutant emissions from that
source.

Aerometric Information Retrieval System (AIRS): A computer-based repository of information about -
~ airborne pollution in the United States. The system is administered by EPA’s National Air Data
Branch (NADB) in the Office of Air Quality Planning and Standards (OAQPS). Point source

emissions data will be stored on AIRS Facility Subsystem (AFS). Area and mobile source

emissions data will be stored on AIRS Area and Mobile Sources Subsystem (AMS). ‘

AP-42: EPA Document Number AP-42, Compilation of Air Pollutant Emission ,Faétors, Environmental

Protection Agency, Research Triangle Park, North Carolina. Supplements are published
regularty. This document inciudes process descriptions and emission factors for a broad ranget
of criteria pollutant emission sources.

Area source: Normally, an aggregation of all sources not defined as point sources in a specific
geographic area. Area sources usually include all mobile sources and any stationary sources
too small, difficult, or numerous to classify as point sources. The area source emissions are
assumed to be spread over a broad area.

Baseline projection: Estimate of emissions expected in future years, based on a growth and
_emission control scenario. Baseline emissions controis for a given projection year include only
those controls that have been legally mandated at the time of preparing the projection.

Breathing loss: Loss of vapors from storage tanks due to diurnal warming and cooling.

Clean Alr Act Amendments of 1990 (CAAA): The CAAA were passed by Congress in October 1990
and signed into law by President Bush on November 15, 1990.  November 15, 1990 is
considered the date of enactment of the CAAA. Title | of the CAAA addresses the topuc of
NAAQS nonattamment including standards for ozone and CO.

Control strategy projection Inventory: An inventory of emissions, for a future year, which differs
from the baseline inventory in that it takes into account the expected impact of a proposed
control strategy.

Correction factors: Special muitipliers employed in emissions calculations to adjust the resulting
emissions estimates mare accurately by taking into account special parameters such as
‘temperature, pressure, operating load, etc. Appropriate correction factors are particularly
important in accurately calculating organic emissions from mobile sources and petroleum
product storage and handling operatnons .
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Degreaslng Any operation in which impurities such as greases and oils are removed froma surface
using an organic solvent.

Diffusion modeling: A mathematical technique for calculating the atmospheric distribution of air
pollutants based on emissions data and meteorological data for an area. Also referred to as
dsspersnon modeling.

Documenmlon (Inventory): A compilation of the methods, assumptions, calculations, references,
etc., that are employed in the development of an inventory.

Dry cleaning: The practice of cleaning textile materials by treatment with organic solvents. The most
common dry cleaning solvents are perchloroethylene and Stoddard.

Emisslon factor: An estimate of the rate at which a pollutant is released to the atmosphere as the
result of some activity, divided by the rate of that activ‘rty (e.q., production rate or throughput).

Emission Inventory: A compilation of information relating to sources of poliutant emissions, including
location, quantity of emissions, number and type of control devices, stack dimensions and gas
flow rates, and additional pertinent details.

Empirical Kinetic Modeling Approach (EKMA): A source/receptor relationship developed by EPA
for estimating the overall reduction of volatile organic compound levels needed in an urban
area based on existing oxidant levels and VOC/NO, ratios.

Evaporative losses: Emissions caused by the vaporization of materials (generally solvents) at normal
atmospheric temperature and pressure conditions.

Exhaust gas: Any gas, along with any particulate matter and uncombined water contained therein,
emitted from a source to the atmosphere.

Fugitive organics: Organic compounds that are not emitted from a source through stacks, vents,
or other confined air streams.

Gasoline marketing operations: The operations and systems associated with the transportation of
gasoline from refineries to bulk terminals, to bulk storage, to dispensing outlets and to vehicle
gas tanks..

Gridding and subcounty allocation: The practice of distributing emissions or any other parameter
from a larger geographical area (usually a county) to a smaller geographic area (i.e., a grid)
using data presumed to be proportional to the parameter being distributed.

Hydrocarbons: Any compounds containing only carbon and hydrogen. The term *hydrocarbon® is
often used synonymously with *volatile organic compound,* anhough the latter also includes
hydrocarbon derivatives, as well.

Imprecision (emissions Inventory): That error in an emissions inventory due to the variability (or

random error) in the data used in determining the inventory.

Inaccuracy (emissions inventory): That error in an emissions mventory due to omissions, errors and
biases in the data used in determining the inventory.

A-2
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Ozone precursors: Volanle organic compounds and oxides of nrtrogen, as air pollutant emissions
and as air contaminants which undergo a series of reactions under the influence of uitraviolet
light from the sun, to form photochemical oxidants, including ozone.

Ozone season: That period of the year during which conditions for photochemical ozone formation
are most favorable. Generally, sustained periods of direct suniight (i.e., long days small cloud
cover) and warm temperatures.

Paraffing: Saturated, nonaromatic hydrogen compounds, also known as Iong-chéin alkanes.
Photochemistry: The chemistry of reactions which involve light as the source of activation energy.

Photochemical model (alr quality): A detailed computer model that estimates ozone concentrations
both as a function of space and time by directly simulating all of the physucal and chemical
processes that occur during the photochemical process.

Point source: Generally, any stationary .source for which individual records are collected and
maintained. Point sources are usually defined as any facility which releases more than a
specified amount of a poliutant.

Process varlable: ‘Any condition associated with the operation of a process, including the quantities
and properties of any materials entering or leaving any point in the process, which is, or may
readily be, monitored, measured, etc., during the normal course of process operation.

Process weight rate: The process weight charged per unit of time. The term is loosely uséd
interchangeably with operating rate. However, operating rate may cover either input to or
output from a process, whereas strictly speaking, process weight rate should cover only
material input to a process. :

Reactivity: A measure of the rate and extent to which a volatile organic compound will react, in the
presence of sunlight and nitrogen oxides, to form photochemical ozone.

Reasonably Available Control Technology (RACT): Reasonably available control technology is
defined as the lowest emissions limit that a particular source is capable of meeting by the
application of control technology that is reasonably available considering technical and
economic feasibility.

Rule Effectiveness (RE): A measure of the ability of the reguiatory program to achieve all the
emissions reductions that could be achieved by full compliance with the applicable regulations
at all sources at all times. It reflects the assumption that regulations typically are not 100
percent effective due to limitations of control techniques or shortcomings in the enforcement
process. EPA allows the use of an 80 percent default value, but gives states the option to
derive local, category-specrﬁc RE factors.

Rule Penetration (RP): With regard to penetration into the inventory, it is the portion (in percent) of
the area source category that is covered by the regulation.

Seasonal adjustment: Used with reference to annual average rates of pbllutant emissions, this is the

. factor needed to calculate daily or hourly average rates for one season (in the case of ozone,
summer rates are most commonly required).

A4
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inventory: A compilation of source, control device, emissions and other information relating to

sources of a poliutant or group ot pollutants.

Land use projection: Estimate of land use in a future year (often given in terms of land use maps
representing the projected conditions).

Material balance: Technique used to estimate emissions from a source by accounting for the
weights of one or more substances in all incoming and outgoing process streams.

Methane: The simplest hydrocarbon species; often excluded from VOC measurements or inventories
because it is essentially unreactive in atmospheric photochemical reactions.

Mobile source: Any moving source of air pollutants, such as automobiles, vessels, locomotives,
aircraft, etc. _

Motor vehicles: Motor powered vehicles such as automoblles trucks, motorcycles and buses,
operated primarily on streets and highways.

National Emissions Data System (NEDS): An automatic data processing system developed by EPA
for storage and retrieval of source and emissions data. NEDS has been replaced by AIRS
(see AIRS).

Nitric oxide (or nitrogen oxide): One of the two oxides of nitrogen which are collectively referred
to as NO, (q.v.). The amount of nitric oxide (NO) in NO, is. often reported in terms of the'
equivalent weight of nitrogen dioxide (NO,), in which case its true weight is only 30/46 of the
reported weight.

Nitrogen dioxide: One of the two oxides of nitrogen which are collectively referred to as NO, (q.v.).
The total weight of NO, is often reported *as nitrogen dioxide (NO,)*, which is not the true
weight of the mixture but the weight which would be attained if all the nitric oxide (NO) were
converted to NO,.

Nonmethane: Excluding methane (CH,).

Nonmethane hydrocarbon: All hydrocarbons, or all VOC, except methane.

Office of Business Economics, Research Service (OBERS): Acronym used in reference to
projections prepared jointly by the U.S. Department of Commerce, Bureau of Economic Affairs,
Office of Business Economics, and the U.S. Department of Agnculture Economic Research
Service, for the U.S. Water Resources Council.

Oxides of nitrogeh: In air pollution usage, this comprises nitric oxide (NO) and nitrogen dioxide
(NO,); usually expressed in terms of the equivalent amount of NO,,.

Ozone: Three atoms of oxygen (0,) combined through complex photochemical reactions involving
volatile organic compounds and oxides of nitrogen; the principal chemical component of the
photochemical oxidant formed in photochemical air pollution.

Ozone control strategy A plan developed by an agency to control ambient ozone levels within its
jurisdiction. :
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Standard. Industrial Classification (SIC) Codes: A series of codes devised by the Office of

Management and Budget to classify establishments according to the type of economic activity
in which they are engaged.

State implementation Plan (SIP) Inventorles: Emissions inventories required as part of the overall
State implementation Plan for achieving the National Ambient Air Quality Standards. States are
required under the Clean Air Act to submit these plans to the U.S. Environmental Protection
Agency.

Solvent: Any organic compound, generally liquid, that is used to dissolve adnother compound or
group of cempounds.

Source: Any person, device or property that contributes to air pollution.

Source category: Any group of similar sources. For instance, all residential dwelling units wod_ld
constitute a source category. ,

Source (process). information: Information collected on each point source in an inventory that
describes that source, such as location, fuel use and fuel characteristics, operational data,
stack data or other identifiers. Source information, together with emissions and control device
data, comprise the basic elements of an emissions inventory. For area sources, this infermation

is usually limited to activity levels.

SOﬁrce/receptor model: A model or relationship that predicts ambient ozone levels based on,
precursor emissions strengths (of NO, and VOC) and various meteorological parameters.
Source/receptor models may range in complexity from simple empirical or statistical

relationships (such as roilback or the Empirical Kinetic Modeling Approach (EKMA)) to detailed

photochemical atmospheric simulation models.
Source test: Direct measurement of pollutants in the exhaust stream(s) of a facility.

Spatial resolution: The degree to which the location of a source can be pinpointed geographically
within an inventory area. '

Species: With regard to VOC, a specific chemical which is part of a particular volatile organic
' compound, such as methane, 2-hexane, 1,1,1-trichloroethane, etc. With regard to NO,, a
species is either nitric oxide (NO) or nitrogen oxide (NO,).

- Specles clagss: Any grouping of VOC compounds, combined in accordaﬁce with regulatory policy

or rules specified by input instructions for a photochemical simulation model. Also called
*reactive class" or "reactivity class.* ‘

Stack parameters: Parameters characteristic of a stack and stack gases, as required far input to
some models. Typically included are stack height, inner diameter, volume flow rate and
temperature of gas, all of which are needed to calculate effective stack height (i.e., stack height
plus plume rise). .

Stationary source: A source which remains at a fixed location while emitting pollutants. Generally,
any nonmobile source of air poliutants.
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Surface coating: Operations involving the application of paints, varnishes, lacquers, inks, fabric
coatings, adhesives and other coating materials. Emissuons of organic compounds result when
the volatile portion of the coating evaporates.

Surrogate Indicator: (1) For spatial resolution, a quantity for which distribution over an area is known
or accurately estimated and which may be assumed similar to the emissions distribution from
some source category for which spatial allocation is unknown. (2) For growth, a quantity for
which official growth projections are available which may be assumed similar to that of activity
in some source category for which projections are needed.

Temporal resolution: (1) The process of determining or estimating what emissions may be
associated with various seasons of the year, days of the week, or hours of the day, given
annual totals or averages. (2) A measure of the smallest time interval with whnch emissions can
be associated in an inventory.

Transportation planning model: A system of computer programs which are used in simulating the
performance of existing and future transportation systems in-an urban area.

Urban Airshed Model (UAM): An air quality simulation model that provides estimates of pollutant
concentrations for a gridded network of receptors, using assumptions regarding the exchange
of air between hypothetical box-like cells in thé atmosphere above an emissions grid system.
Mathematically, this is known as an Eulerian model (ct. Trajectory model).

Urban Transportation Planning System: An urban transportation planning battery of computer
programs distributed jointly by the Urban Mass Transit Administration and the Federal Highway
Administration.

Vehicle miles traveled (VMT): An estimated total of number of miles traveled by all vehicles, or by
all vehicles of a given categaty, in a specified region for a specified period of time; often used
as a surrogate indicator for spatial resolution of motor vehicle emissions.

Vehicle mix: Composition of vehicular traffic as determined by the fraction of vehicle miles traveled
by each class of vehicle.

Volatile organic compounds (VOC): Organic compounds include all compounds of carbon except
carbonates, metallic carbides, carbon monoxide, carbon dioxide, and carbonic acid. A volatile
organic compound (VOC) is any organic compound that, when released to the atmosphere,
can remain long enough to participate in photochemical reactions. While there is no clear line
of demarcation between volatile and nonvolatile organics, the predominant fraction of the VOC
burden is made up of compounds which evaporate rapidly at ambient temperatures.

Volume percent: The number of volumes of a given component in 100 volumes of a mixture. In
gaseous mixtures, equivalent to mole percent.

Weight percém: The number of weight or mass units of a given component in 100 units of a mixture.

Zone: A subdivision of a study area, constituting the smallest geographic area for which data are
aggregated and basic analyses made.
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APPENDIX B

EMISSIONS REPORTING FORMAT AND SUMMARY LISTINGS  OF SOURCE CATEGORIES

The Clean Air Act Amendments of 1990 require states to develop a comprehensive, accurate
and current inventory for all actual emissions of VOC, NO, and CO in each nonattainment area. The
inventory must include emissions of these pollutants from stationary point and area sources, on-road
mobile sources and non-road mobile sources. Emission inventory information for base year, periodic,
RFP projection and modelling inventories must be provided to EPA in both written and computerized
formats. Computerized submittals must be input to AIRS, with point source data on SAMS or on the
AIRS AFS and with area and mobile source data on AIRS AMS. If states do not input SIP inventory
data directly to AIRS, they must submit data in a computer-readable AIRS-compatible format.
References 1 and 2 describe ozone and CO SIP inventory format requirements respectively.

Table B-1 is a summary listing of point source categories. These listings can be used to
develop VOC, NO, and CO emissions inventories. :
REFERENCES FOR APPENDIX B

1. Emission inventory Requirements for Ozone State implementation Plans, EPA-450/4-91-010, U.S.
Environmental Protection Agency, Research Triangle Park, NC, March 1991.

2. Emission Inventory Requirements for Carbon Monoxide State Implementation Plans, EPA-450/4-
91-011, U.S. Environmental Protection Agency, Research Triangle Park, NC, March 1991.
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TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING
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STORAGE, TRANSPORTATION AND MARKETING OF PETROLEUM PRODUCTS AND VOU\TILE

' ORGANIC LIQUIDS (VOL)

Oil and Gas Production
Storage
Fugitives :
Other Process Units (specify)

Natural Gas and Gasoline Processing
Storage
Fugitives
Other Process Units (specify)

Oil Processing
Storage
Fugitives
Other Process Units (specify)

Tank Farms (specify material stored)
Fixed Roof Tanks
External Fioating Roof Tanks
Primary Seals
Secondary Seals
Internal Floating Roof Tanks

Bulk Gasoline and VOL Terminals
Leaks from Valves, Flanges, Meters, Pumps
Vapor Collection Losses
Vapor Control Unit Losses
Filling Losses from Uncontrolled Loading Racks
Tank Truck Vapor Leaks from Loading of Gasoline
Non-Tank Farm Storage

Gasoline Bulk Plants
Gasoline Bulk Storage
Loading and Unloading Racks (Controlled and Uncontrolled) v
Tank Truck Vapor Leaks from Loading and Unloading of Gasoline
Leaks from Valves, Flanges, Meters, Pumps

Barge and Tanker Transfer
Gasoline Loading/Barge
Crude Oil Ballasting/Tanker

Barge and Tanker Cleaning

(continued)




TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (continued)
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INDUSTRIAL PROCESSES

Petroleum Refineries
Process Drains and Wastewater Separators
Vacuum Producing Systems
Process Unit Turnarounds
Fugitive Leaks from Seals, Valves, Flanges, Pressure Relief Devices, Drains
Other Procass Emissions such as Heaters, Boilers, Catalytic Cracker Regenerators (specify)

Lube OIll Manufacture

Pharmaceutical Manufacture
Process Units such as Vacuum Dryers, Reactors, Distillation Units, Filters, Extractors,
Centrifuges, Crystallizers L
Major Production Equipment such as Exhaust Systems and Air Dryers
Storage and Transfer '
Other Process Units (specify)

Rubber Tire Manufacture
Undentread and Sidewall Cementing
Bead Dipping
Bead Swabbing
Tire Building
Tread End Cementing
Green Tire Spraying
Tire Curing
Solvent Mixing
Solvent Storage
Other Process Units (specify)

Styrene Butadiene Rubber Manufacture
Blowdown Tanks
Stream Stripper
Prestorage Tanks
Other Process Units (specify)

Vegetable Qil
Oil Extraction and Desolventization
Meal Preparation
Qil Refining
Fugitive Leaks
Solvent Storage
Other Process Units (specify)

(continued)’
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TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (continued)

INDUSTRIAL PROCESSES (continued)

Organic Chemical Manufacture (specify major chemicals)
Fugitive Leaks from Seals, Valves, Flanges, Pressure Relief Devices, Drains -
Air Oxidation Units ‘
Wastewater Separators
Storage and Transfer
Other Process Units (specify)

Polymer and Resin Manufacture
Catalyst Preparation
Reactor Vents
Separation of Reactants, Solvents and Diluents from Product
Raw Material Storage C
Solvent Storage
Other Process Units (specify)

Plastic Parts Manufacture
Mold Release
Solvent Consumption
Adhesives Consumption
Other Process Units (specify)

Inorganic Chemical Manufacture ,
Fugitive Leaks from Seals, Valves, Flanges, Pressure, Relief Devices, Drains
Storage and Transfer
Other Process Units {specify)

Fermentation Processes
Fermentation Tank Venting
Aging (Wine or Whiskey)
Other Process Units (specify)

Iron and Steel Manufacture
Coke Production
Coke Pushing
Coke Oven Doors
Coke Byproduct Plant
Coke Charging
Coal Preheater
Topside Leaks
Quenching
Battery Stacks
Sintering
Electric Arc Furnaces
Other Process Units (specify)

(continued)
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TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (continued)

R

INDUSTRIAL PROCESSES (continued)

Synthetic Fiber Manufacture
Dope Preparation
Filtration
Fiber Extrusion - Solvent Recovery
Takeup Stretching, Washing, Drying, Crimping, anshnng
Ficer Storage - Residual Solvent Evaporation
Equipment Cleanup
Solvent Storage
Other Process Units (specify)

Chemical Manufacturing
Adipic Acid
- Nitric Acid
Cther

- Mineral Products
Cement
Glass .
Other

INDUSTRIAL SURFACE COATING

Large Appliances
Cleaning and Pretreatment
Prime Spray, Flow, or Dip Coating Operations
Topcoat Spray
Coating Mixing
Coating and Solvent Storage
'Equipment Cleanup
Other Process Emissions (specn‘y)

Magnet Wire
Cleaning and Pretreatment
Coating Application and Curing
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specify)

(continued)
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TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (continued)
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INDUSTRIAL SURFACE COATING (continued)

Automoblles and Light Duty Trucks
Cleaning and Pretreatment

Prime Application, Electrodeposition, Dip or Spray

Prime Surfacing Operations
Topcoat Operation

Repair Topcoat Application Area
Coating Mixing

Coating and Solvent Storage
Equipment Cleanup

Other Process Emissions (specify)

Cans
Cleaning and Pretreatment ,
Two Piece and Exterior Base Coating
interior Spray Coating
Sheet Basecoating (Interior)
Sheet Basecoating (Exterior)
Side Seam Spray Coating
End Sealing Compound
Lithography ,
Over Varnish
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specify)

Paper
Coating Operations
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specify)

Coll Coating
Prime Coating
Finish Coating
Solvent Mixing
Solvent Storage
Equipment Cleanup
Other Process Emissions (specify)

(continued)
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TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (continued)
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INDUSTRIAL SURFACE COATING (continued)

Fabric
Coating Operatlons
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specnfy)

Metal and Wood Furniture
Cleaning and Pretreatment
Coating Operations
Coating Mixing '
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specrfy)

Flatwood Products
Filler
Sealer
‘Basecoat
Topcoat
Inks
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specify)

Plastic Products
Cleaning and Pretreatment
Cleaning Operations, Flow, Dip, Spray
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specify)

Large Ships
. Cleaning and Pretreatment
Prime Coat Operation
Topcoat Operation
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
Cther Process Emissions (specify)

(continued)
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TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (continued)
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" INDUSTRIAL SURFACE COATING (continued)

Large Aircraft .
- - Cleaning and Pretreatment
Prime Coat Operation
Topcoat Operating
Coating and Solvent Storage
Equipment Cleanup
Other Process Emissions (specify)

Miscellaneous Metal Parts and Products
Cleaning and Pretreatment
Coating Operations, Flow, Dip, Spray
Coating Mixing
Coating and Solvent Storage
Equipment Cleanup
~ Other Process Emissions (specify)

'OTHER SOLVENT USE

Dry Cleaning
Perchioroethylene
Petroleum
Other

Degreasing
Open Top Vapor Degreasing
Conveyorized Degreasing - Vapor
Conveyorized Degreasing - Cold Cleaning

Solvent Extraction Processes

Adhesives
Adhesive Application
Solvent Mixing
Solvent Storage
Other Process Emissions (specify)

Graphic Arts
Letter Press
Rotogravure
Offset Lithography
Ink Mixing
" Solvent Storage

(continued)
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“TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (continued)

WASTE DISPOSAL

Municipal Waste .
Combustion
Refuse Derived Fuel (RDF)
Mass Bumn
Co-fired
Other
Landfills

Hazardous Waste Treatment, Storage and Disposal Facilities (TSDFs)
Lagoons
Tanks
Mixing
Aeration
Landfilis
Other

- Publicly Owned Treatment Works (POTWs)

Tanks
Lagoons
Aeration
Mixing
Digestion
Other

Industrial Wastewater Treatment
Tanks
Lagoons
Aeration
Mixing
Digestion
Other

Industrial Bollers
Co-firing (specify major substances and co-firing fuels, such as oil, gas, coal, etc.)

EXTERNAL FUEL COMBUSTION

Utility Boilers

Industrial Boilers
Commercial/institutional Boilers
Other External Fuel Combustion

(continued)

B-9




TABLE B-1. INDIVIDUAL POINT SOURCE CATEGORY LISTING (conﬂnued)

STATIONARY INTERNAL COMBUSTION

Reciprocating Engines
Gas Turbines
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APPENDIX C
CONTROL TECHNIQUES GUIDELINES AND ALTERNATIVE
CONTROL TECHNOLOGY DOCUMENTS
C-1 CTG BACKGROUND
The Clean Air Act Amendments of 1977 required each state having a nonattainment area- to
- adopt and submit a revised SIP that would meet the requirements of Section 110 and Subpart D of
the Act. The ozone plan portion of the SIP submissions were to contain regulations which reflected
the application of RACT to stationary sources for which CTGs had been published

Eleven CTGs covering fifteen VOC source categories were pubhshed prior to January 1978.
These first eleven CTGs were:

. Surface Coating of Cans, Co:ls Paper Fabric, Automobiles, and Lrght Duty Trucks
(EPA-450/2-77-008)

. Surface Coating of Metal Furniture (EPA-450/2-77-032) ’
. Surface Coating for Insulation of Magnetic Wire (EPA-450/2-77-033)

. Surface Coating of Large Appliances (EPA-450/2-77-034)

. Storage of Petroleum Liquids in Fixed Roof Tanks (EPA-450/2-77-036)

«  Bulk Gasoline Plants (EPA-450/2-77-035)

. Soivent Metal Cleaning (EPA-450/2-77-022)

. Use of Cutback Asphalt (.EPA-450/2-77-037)

. Refmery Vacuum Producing Systems, Wastewater Separators and Process Unit -
Turnarounds (EPA-450/2-77-025)

. Hydrocarbons ffom Tank Gasoline Loading Terminals (EPA-450/2-77-026)

. Design Criteria for Stage ! Vapor Control Systems, Gasoline Service Stations, U.S. EPA,
OAQPS, November 1975. Unpublished.

For each source category, a CTG describes the source, identifies the VOC emissions points,
discusses the applicable control methods, analyzes the costs required to implement the control
methods, and recommends regulations for limiting VOC emissions from the source.

US EPA ARCHIVE DOCUMENT

C-1




US EPA ARCHIVE DOCUMENT

A document entitied Regulatory Guidance for Control of Volatile Organic Compound Emissions
from 15 Categories of Stationary Sources, EPA-905/2-78-001, was published in April 1978. This
document provides guidance to the states in preparing RACT regulations for the fifteen source

_categories listed above.

In December 1978, a document entitled Summary of Group | Control Technique Guideline
Documents for Control of Volatile Organic Emissions from Existing Stationary Sources,
EPA-450/3-78-120, was published. This document provides an overview of the affected source
facilities, the magnitude of the VOC emissions from the facilities, and the recommended VOC emission
limits,

EPA published an additional nine CTGs (Group ll) in 1978. These nine CTGs covered the
following source categories:

. Leaks from Petroleum Refinery Equnpment (EPA-450/2-78-036)

. Surface Coatmg of Miscellaneous Metal Parts and Products (EPA-450/2-78-015)

. Surface Coating of Flat Wood Paneling (EPA-450/2-78-032)

. Manufacture of Synthesized Pharmaceutical Products (EPA-450/2-78-029)

. Manufacture of Pneumatic Rubber Tires (EPA-450/2-78-030)

. Graphic Arts - Rotogravure and Flexography (EPA-450/2-78-033)

. Petroleum Liquid Storage in External Floating Roof Tanks (EPA-450/2-78-047)

. Perchioroethylene Dry Cleaning Systems (EPA-450/2-78-050)

. Leaks from Gasoline Tank Trucks and Vapor Collection Systems (EPA-450/2-78-051)

- A regulatory guidance document was developed from these Group Il CTGs. Published in
September 1979 and entitled Guidance to State and Local Agencies in Preparing Regulations To
Control Volatile Organic Compounds from Ten Stationary Source Categories (EPA-450/2-79-004), this
document provides assistance to state and local agencies in preparing RACT regulations for the
ten industrial categories covered by the Group || documents.

In June 1980, EPA began preparing Control Techniques Guidelines for additional source
categories. Group lll contains five additional source categories. Since September 1982 Group il

CTG documents have been published for these five categories.

. Control of VOC Emissions from Large Petroleum Dry Cleaners (EPA-450/3-82-009)

- Control of VOC Emissions from Manufacture of High Density Polyethylene, Polypropylene
and Polystyrene Resins (EPA-450/3-83-008)

. Natural Gas/Gasoline Processing Plants (EPA-450/3-83-007)
. SOCMI Fugitive (EPA-450/3-83-006)

. SOCMI - Air Oxidation (EPA-450/3-84-015)
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in August 1980, EPA began a VOC Source Screening Study. This study resulted in the
publication of a single document summarizing emission control technology for additional VOC source
categories. The VOC source categories listed below were addressed in this study

. Adhesives appllcatlon

«  Lubrication oil manufacture

« ' Barge and tanker cleaning

. Plastics parts painting

. Oil and gas production storage tanks

. Solvent extraction processes

. Asphalt air blowing

. | Wine making

. Beér making

o ' Petroleum coking processes

. Flares - petroleum refineries g'
. Flares - organic chemical manufacture

. Surface coating - large ships

o  Surface coating - large aircraft

. Surface coating - wood furniture

C-2 GROUPS | & Il CTG SUMMARIES

Summaries of Group | and II CTG documents are presented in this appendix for the
convenience of the reader (Tables C-1 through C-24). These summaries have been extracted directly
from two documents developed by EPA's Control Programs Development Division at Research
Triangle Park, NC.'? The summaries are intended fo present an overview of the affected source
facilities, the magnitude of the VOC emissions from the facilities, and the recommended VOC
emissions limits. More information about the recommended contro! techniques for an individual
source category can be obtained by referring to the specific CTG documents. The regulatory
guidance cited previously (EPA-450/2-79-004) discusses areas of difficulty in converting CTG
information into regulatory language, a compilation of industry comments on CTG information after

“conversion into regulatory format, and identification of specific areas of industry concern.

Group Il CTGs were summarized for inclusion in this document and are found in Tables C-25
through C-29.
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C-3 ALTERNATIVE CONTROL TECHNOLOGY DOCUMENTS

Altemnative Control Technology documents provide background information on emissions
control options. Unlike CTGs, ACTs do not establish RACT limits or require promuigation of air
pollution control regulations. Air pollution control agencies may use ACTs as technical references or
guidance when independently setting RACT or other emissions control requirements within their own
jurisdictions. Conversely, CTGs establish RACT limits. Agencies with jurisdiction over nonattainment
areas containing source categories for which RACT limits have been established are required to
promulgate regulations that implement RACT.

Tne following five ACTs have been published:

. Alternative Control Technology Document - Halogenated Solvent Cleaners EPA-450/3-89-
030, August 1989

. Reduction of Volatile Organic Comipound Emissions from the Application of Traffic
' Markings, EPA-450/3-88-007, August 1988

. Alternative Control Technology Document - Ethylene Oxide Stenllzatlon/Fumtgauon
Operations,, EPA-450/3-89-007 March 1989 .

. Reductlon of Volatile Organic Compound Emissions from Automobile Reflnlshlng, EPA-
450/3-88-009

o Organic Waste Process Vents, EPA-450/3-91-007, December 1990
C-4 ADDITIONAL CTG PROJECTS AND OTHER FEDERAL MEASURES

Fifteen additional CTGs are currently under development in response to the 1990 CAAA,
Section 183, Subparts A and B.. The projects are summarized below. The status of the projects can
be determined by contacting Robert Blaszczak of the Control Technology Center at (919) 541-0800
or FTS 629-0800.

. Synthetic Organic Chemical Manufactuflng Industry (SOCMI) Distillation Operations
. SOCMI Reactor Proceéses

. SOCMI Batch Processes - Information has been collected to document controls,
emissions reductions and associated costs for controlling batch process industries.

. Wood Furniture Manufacturing - Detailed survey information from nine companies has
been received and is undergoing review.

. Plastic Parts - Business Machines Coatings - The information gathering phase is -
proceeding. Two plants have been visited to update and supplement data collected
about six years ago for the new source performance standard for this category.

. Plastic Parts - Other Coatings - The information gathering phase is proceeding. Four
plarits have been visited to obtain additional coating and process data. The National
Paint and Coatings Association is providing information on the coatings available for the
wide variety. of products covered by this project.
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Offget Lithography - A draft document summarizing available data on processes,
emissions, controls and state reguiations was completed in May 1990. However, the
information contained in this draft document indicated that more detailed information was
needed. A summary of state regulations has been provided and detalled survey
information from several companies has been obtained.

Clean-up Solvents - The preliminary technical study has been completed and is under
review. Preliminary conclusions indicate that much work is needed to identify major
users of clean-up solvents. .

Pesticides Application - Pesticide formulation and use pattern information have been
collected and California use data have been analyzed. Specific techniques to reduce
VOC emissions from pesticide use are being studied. ’

Petroleum and industrial Wastewater - This source category is fairly broad, addressing
wastewater streams in several types of industrial facilities. Some of these wastewater-
streams also contain toxics and will be regulated under the CAAA. .

Consumer/Commercial Products - A symposium and several meetings have been
conducted with consumer products industry representatives to discuss ongoing EPA .

activities associated with consumer and commercial products and to enlist industry
cooperation in EPA information gathering efforts. Portions of the report that deal with
aerosol products and with the fate of VOC in wastewater and landfills have been drafted.

Efforts currently in progress- inciude studies on underarm deodorants and,
armpersplrams, aerosol spray paints and an inventory of VOC in consumer products.

Architectural/Industrial Coatings - Thns project was delayed because of difficulty in
obtaining confidential raw data from a CARB survey of the architectural coating industry
and in securing the Office of Management and Budget (OMB) approval for an EPA
survey. Upon OMB approval, EPA will conduct an extensive survey on the performance
of architectural/industrial maintenance coatings.

it is expected that this source category will be treated entirely as a subset of the
consumer/commercial product category, addressed in the consumer/commercial
products study and covered by a national rule rather than guidelines.

Adhesives - Data needs for this project are still being assessed.

Autobody Refinishing - Questionnaires were sent to six major manufacturers of auto
refinishing coatings in May 1990. As of November 1990, only three manufacturers had
responded. The effect of the response delays on the schedule is unknown.

Marine Vessel Loading and Unloading - A draft technical support document containing
national baseline emissions, control costs and emissions reduction estimates was
distributed for public review and comment in October 1990. Standards are to be
proposed in September 1991 and promulgated in November 1992,

s
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REFERENCES FOR APPENDIX C

1.

Summary of Group | Control Technique Guideline Documents for Control of Volat:le Orgamc
Emissions from Existing Stationary Sources, EPA-450/3-78-120, U.S. Environmental Protection
Agency, Research Triangle Park, NC, December 1978.

Summary of Group Il Control Technique Guideline Documents for Control of Volatile Organic

Emissions from Existing Stationary Sources, EPA-450/2-80-001, U.S. Enwronmental Protection
Agency, Research Triangle Park, NC, December 1979.
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TABLE C-1. SUMMARY OF CTG DOCUMENT FOR COAﬁNG OF CANS

F:Fiigllbt Two- and three-piece can surface coating lines including the
CILITIES [application areas and the drying ovens.
NUMBER OF , _
AFFECTED Estimated to be 467 affected facilities nationwide.
FACILITIES
vac Estimated annual emissions from can coating facilities are 140,000
EMISSIONS |[Mg/yr {150,000 ton/yr) which recresent about 0.5 percent of the estimzies
NATIONWIDE: nationwide YOC erissions.
voC
EMISSION Typical annual emissions frorm can coatlnq lines carn vary froz 13 iz
. RANSE (14 tons) for end sealing to 245G Mg (260 tonj for two-piece can coat-
PER ing for a plant average of 310 Mg (34G ton). :
FACILITY .

103 TON/YR

Typical can coating facilities as represeﬁted in the CT6 woulc 21l

SOURCE
S12E approach or exceed 100 TPY YOC emissions if uncontrolled.
The recommended YOC emission limits are:
C16 a. Sheet coating, two-piece exterior 0.34 kg/1 (2.8 1b/ga1)'
EMISSION b. Two- and three-piece interior 0.5] kg/l (4.2 1b/gal)~
LIMIT c. Two-piece end exterior 0.51 kg/1 (4.2 1b/gal)*
d. Three-piece side seam 0.66 kg/1 (5.5 1b/gal)~
e. End seal compound 0.44 kg/i (3 7 1b/gal)*
YoC The actual percent reduction will vary depending on the solvent
REDUCTION |content of the existing coatings and the control methcd selected.
PER Implementation of the recommended control methods can reduce VO emis-
FACILITY | sions by 60 to 100 percent.
BASIS: 5,000 scfm facility using thermal or catalytic incinera-
tion with primary heat recovery, or adsorption with recovered solvent
€OSTS credited at fuel value.

CAPITAL COST: $125,000 - $162,000
ANNUALIZED COST: $42,000 - $71,000
COST EFFECTIVENESS: 5135 - §706-per ton VOC

US EPA ARCHIVE DOCUMENT

* {oating minus water
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TABLE C-2. SUMMARY OF CTG DOCUMENT FOR COATING OF METAL COILS

AFFECTED Coil surface coating lines including the application arezs, tn: ary-
FACILITIES [inc ovens, and the quench areas. i
Nz IF OF
AFFECTED Estimated to be 180 facilities nationwide.
FACILITIES
voC Estimazed annual emissions from coil coating fazilities are 32,000
EMISSIONS |Mzfyr (33,000 tonyyr),. wnich reoresent about 0.1 oercent of tne ecii-
NATIONWIOZ |mated nationwide YOU emissions.
voc. :
EMiSSION Average annual VOC emission for 3 typical fazility is estimztes
RALGE PER [ to be 18G Mg (200 ton). .
FACILITY

100 TOW/YR

It is estimated that 2 x 106m2 (2 x lcghftz) of ¢c2il ccated couid

52?52; result in a potential emission of 10G tons of VOC.
Eﬂ'gz?ON ~ The recommended YOC emission limit is 0.31 kg per liter of costing
LIMIT minus water (Z.6 1b/g?1).
- voc The actual percent reduction will vary depending on the solvent
REDUCTION |content of the existing coatings and the control method seiected. Imgle-
PER mentation of the recommenced control methods can reduce YO emissions Ly
FACILITY {70 to 98 percent.
BASIS: 15,000 scfm facility using incineration with primery heat
recovery.
C0STS Capital cost: = $170,000
Annualized cost: = § 70,000
Cost effectiveness: §51 - $94 per ton VOC

US EPA ARCHIVE DOCUMENT
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TABLE C-3. SUMMARY OF CTG DOCUMENT FOR COATING OF FABRIC AND VINYL

AFFECTED
FACILITIES

Fabric ang vinyl syrface coating lines including the applicatior.
areas and the drying ovens. Fabric cozting inzludes 21 types cf
coatings applied to fabric. Vinyl coating refers to any printing,
decorative, or protective topcoat applied over vinyl coated faoric or
vinyl sneets.

RUNIIR OF

AFFECTED Estimated t¢ be 130 facilities nationwide.
FACILITIES -
Voo Estimatel annual emission fror fsdric coating operations are 100,500
griesions [Ms/yr (110,003 ton/yr). ©  The vinyl secmer: of the fetric ira.itry
NATION.1DE | 87038 avout 38,007 Mglyr (43,009 ton/yr)., V0L from fabric ceezin: re;-
resents aboyt §.¢& parcent of the estimated VO erissicrns nzsicnnidc.
Vol .
ER1SSI0N Average annual VOC emissions are estimated to be 850 Mc {9<5 tor.;
RANGE PER N ° i .
FACILITY :
‘°20$85£YR Any but the smallest fabric coating facilities should exceed emis-
SIiE- sions of 100 ton/yr of VOC. ’
The recommended YOC emission limits are:
CTG a. Fabric coating O.JS'kg per liter of coating minus water
EMISSION (2.9 1b/ga[). :
LINIT b. Viny) coating 0.45 kg per liter of coating minus water
(3.8 1b/gal).
voC . The actual percent reduction will vary depending on the sclvert
REDUCTION |content of the existing coatings and the control method seleztea.
PER Implementation of the recommended control methods can reduce YO( emis-
FRCILITY |sions by 80 to 10G percent.
BASIS: 15,000 scfm facility usimg incineration with primzry next
recovery or adsorption with recovered solvent credited at fuel veiue.
€OsSTS

Capital cost: © $150,000 - $£320,00C
Annualized cost: $ 63,000 - § 75,000
Cost effectiveness: £34 - $3% oer tor VAL

C-9
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TABLE C-4. SUMMARY OF CTG DOCUMENT FOR SURFACE COATING OF

PAPER PRODUCTS ’

Paper surface cozting lines including the asplicatior areas ar: tne

A‘FECIED drying ovens. Tne CTG document apclies to manufasturing of 2anacive
FACILITIES | tapes, adhesive labels, decorated paper, beook covers, offics ccnier
paper, carbon paper, typewriter ribbons, and phstograchic films.
NUMIZR OF ) . i veaq
AFFICTED S1C 2641, Paper Coating and Glazing, had 397 plants ir 1G67.

FACILITIES

Current estimetes for this catagory are 250 plants nationmiac.

Vo<
ErIsTions
KaTICN~102

Estimated annuzl emissions are 320,000 Mg/yr (352,030 torn‘vr). 0¥
this amount, the manufacture of pressure sensitive tapes and labele is
estimated tc emit 263,000 M3'/yr (232,000 tor/yr). Emissior: froi ti.
ccating of paper products represent about 1.2 percent of naticnmic: VJII

emissions,

voC
EMISSION
RANGE PER
FACILITY

Emissions from tyoical paper coating Yines car very fros 23 t&
453 kg/hr (50 to 1,000 1b/hr). A plant may have 1 to 20 cceting Vines.
Jt is estimated that the annual average VOC emission from peper coziling

plants is 1,480 Mg (1,630 ton),

190G TON/YR

Based on the data given, a plant with one large line or tws

|4
Sgggg‘ small lines can exceed 100 ton/yr of VOC emissions.
CcT6 T VOC emission 1imit i g 1
EM1SSTONR e recommended emission limit is 0.35 kg per liter
LIMIT of coating minus water (2.9 1b/gal).
vaC The actual percent reduction wil) vary depending on the sclvert
REDUCTION | content of the existing coatings and the control method selected.
PER Implementation of the recommended control methods can reduce YOI
FACILITY | emissions by 80 to 99 percent.
BASIS: 15,000 scfm facility using incineration uithAprimary hesit
recovery or adsorption with recovered solvent credited at fuel faiu:z.
C0STS Capital cost: §150,000 - $32€,000
Annualized cost: ¢ 60,000 - § 75,0CC
Cost effectiveness: $34 - 340 per ton VOC
C-10
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TABLE C-5. SUMMARY OF CTG DOCUMENT FOR COATING IN AUTOMOBILE AND

LIGHT-DUTY TRUCK ASSEMBLY PLANTS

_hutomobile and light-duty truck surface coating lines incluzing tus
application areas, the flashcff arezs, and the drying ovens.

AFFECTELD !
FACILITIES The CTG provides no exemctions but nstes that it may nct be l
reasonatle to convert an exisling water-torne dip prime coeting syster.
. ]

NUMSTZ  OF 1
RFEICTED Identified for the year 1977 to be 47 plants natiocawide.
FACILITIES

. VoC Estimeted annuel erissions from auto and light duty truld piant:
EMISSIONT  |are 95,000 Mg/yr (100,005 ton’yr). Thic is abcut 0.3 percent cf

N2TIOhA 122

gpérimz ted VOI erissions nationwide,

1o~

Vo

Emissions from tyoical coating lines can vary fron 270 t¢ 1,827

po -c .
ET;;Ségg kg/hr (600 to 4,030 1b/nr). - Average annual emissions are estimate? 13 ke
FACILITY 2,380 Mg (2,620 ton) oer sutject plant. ' :
b v )
]Ogoagf;‘“ A1l uncontrolled coating lines at the assembly plants are expsziel
SI;E- to emit in excess of 100 tons of VOC per year.
The recommended VOC emission limits are:
CT6 .
CEMISSION @¢. Prime coating 0.23 kg/1 (1.5 1b/gal) minus weter
LIMIT b. Top coating 0.34 kg/1 (2.8 1b/gal) minus water
c. Ffinal repair coating 0.58 kg/1 (4.8 1bfgal) minus weter
The actual percent reduztion will vary depending on the sclvent
voC content of the existing coatings and the control methad selectec.
REDUCTION | lmplementation of the recommended methods can reduce YOO emission: fur:
PER
FACILITY a. Prime coating - 80 to 93 percent.
b. Top coating - 75 to 52 percent.
c. Final repair coating - not available
BASIS: 30 - 65 units per hour facility with substantiel veriatility
: in both existing operations and potentially applicatle contrel sysien..
COSTS

Cagital costy . $6,500,000 - $5G,00C,000
Annuglized cost: . $2,005,000 - $25,003,030
Cost effectiveness: §1,000 - $4,00C per -tern VOO
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TABLE C-6. SUMMARY OF CTG DOCUMENT FOR COATING OF METAL FURNITURE

AFFECTED Hetal furniture surface coating lines including the
FACILITIES | apclication and flashoff areas, and the drying ovens.
NUMZZR  OF ' ' :
AFFECTED Approximately 1,400 facilities would be affected naticnzily.
FACILITIES
voc Estimated annual emissions are 90,000 Mg/yr (1GC,002 ton!
EMISSIONS yr). This represents about 0.3 percent of e;timéted VoI

NATi0Ka{DE

emissions nationwide,

Vo<

EMISSICH

© RANGI PER

FACILITY

Estimated average annual VOC emissions are 70 Mg
(80 ton) per facility.

100 TOK/YR

For 2 model dip coating line, a plant coeting (with nc grimsr},

52??;‘ 1,500,000 m® (16,206,000 ft%) of shelving per year would emit
about 100 ton/yr.
€16 Th ded VOC emission Vimit i i
EMISSION e recormende emission limit is 0.3€ kg per liter
of coating minus water (3.0 1b/gal).
LIMIT
YoC ) The actual percent reduction will vary depending on tﬁe soivent
REDUCTION content of the existing coa2tings and the control metihad selezted.
PER Implemaentation of the recommanded control methods can reduce VOO
FACILITY emissions by 50 to 99 percent.
BASIS: A dip coating facility coating 7,000,000 ftz of snetving
per year converting to water-borne or electrodeposition:
CasTS

$ 3,000 - $124,000
$11,000 - § 25,005
$440 - S657 per ton VOC

Capital cost: ~
Annualized cost:
Cost effectiveness:

C-12
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. TABLE C-7. SUMMARY OF CTG DOCUMENT FOR COATING OF MAGNETIC WIRE

AFFECTED
FACILITIES

Wire coating oven.

NUMIIR OF

Estimated to be 32 plants nationwide. It is not unusual for a wire

AFFECTED : :
FACILITIES coating plant to have 50 coating ovens.
YoC CTG states that there is no way to know how much solvent is actuzlly

EMISSICHS | emitted. About 29,500 metric tons (32,500 ton) of sclvent are used ecch
NATIONWIDE | year but much of this is controlled.

EV¥2§IOP . Emissions from a typical uncontrolled oven will be approximetely 12
RAQGE PE& kg/hr (26 1b/hr}. The average annuzl emissicns of VOC per plant 2re
FACILITY estimated to be 314 Mg (340 ton).

100 TOH/YR

CTG indicates that each of the facilities, 1f uncontrolled, could

SOURCE - N
SIZE eaSIIy excee d 100
EﬂgngON The recommended VUC emission limit is 0.20 kg per liter of coa:rng
minus water (1.7 1b/gal).
LIMIT
voc The actual percent reduction -will vary depending on the solvent
REDUCTION content of the existing coatings and the control method selected.
PER lmplementation of the recommended control methods can reduce VOC
FACILITY emissions by 90 percent.
BASIS: 10,000 scfm facility controlling YOC by use of incineration
with primary heat recovery.
COsTS

Approximately $22C,000
$85,000 - $115,000
$105 - $140 per ton VOC

Capital cost:
Annualized cost:
Cost effectiveness:

ey
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TABLE C-8. SUMMARY OF CTG DOCUMENT FOR COATING LARGE APPLIANCES

AFFECTED Large appliance surface ccating including the primz, single, or
FACILITIES | topcoat application areas, the flashoff areas, and the oven.
RUMZZIR OF )

AFFICTED Estimated to be about 270 plants nationwide.

FACILITIES

vos Estimated annual emissions are 42,000 Mg/yr (4€,000 ton/yr)
EMISSIONS | which represent adbout 0.2 percent of estimated nationwide VOC
NATIONWIDE | emissions.
voc : .
gmlssion The average annu2l VOC emissions are estimated to be
RANCE PER 170 Mg (185 ton).
FACILITY

10G TOK/YR

Extrapolating the model facility data, & plant coating 221,00

SOURCE clothes washer cabinets per year would exceed 100 ton/yr emitsicn: of
SIZE uncontro]led YoC.
EP%EEION The recommended VOC emission limit is 0.34 kg per liter
: of coating minus water (2.8 1b/gal).
LIMIT
voC The actual percent reduction will vary depending on the solvent
REDUCTION content of the existing codtings and the control methad selected.
PER Implementation of the recommended control methods can reduce VOC
FACILITY emissions by 79 to 95 percent.
BASIS: 768,000 clothes washer cabinets coated per year using
various combinations of control techniques.
COSTS*

Capital cost: ’ $70,000 - $1,250,000
Annualized cost: ($300,000) - $350,000
Cost effectiveness: ($1,050) - $1,180 per ton YOC

* (§---) indicates savings

C-14




TABLE C-9. SUMMARY OF CTG DOCUMENT FOR TANK TRUCK GASOLINE

LOADING TERMINALS

Any tank truck loading operations at the primary whslesale outlet

AFFE?TEDS for gasoline which delivers at least 76,003 liter/day (20.005 gai/da-).
FACILITIES| A facility which delivers under 26,000 gal/day is coveras "
CTG for bulk plants. . geticay verss by tne
NUMEZR OF According to the Bureau of Census, there were 1,925 terminals in
AFFECTED | 1972. Current estimates are about 1,600 terminals nationwige.
FACILITIES
voc . ieed
EMISSTOMS ~ Estimated annual emissions are 250,000 Mg/yr (275,003 ton‘yr)
erimerne| WRich represent about 0.9 percent of estimated VOC emissions nationmids.
NATIONWIDZ
- voC Without vapor recovery systems, YOC emissions car rangs frem C.& to
EMISSION | 1.4 ¢/1,030 liters of throughput (5 to 12 1b/1,000 gal). fFor & tyficel
RALSE PER | size facility having a throughput of 955,000 liter/day (255,000 c2irfuzy)
FACILITY | VOZ emissions are estimated to be 200 M3/yr (220 ton’/yr).

100 TOR/YR

For an uncontrolled facility with fixed roof tanks, a 133,030 1iter
/day (35,000 gal/day) plant would resullt in VOC emission of 13% tor yr.

SOURCE For an uncontrolled facility with floating roof tanks, a 455,000 liter/
S1ZE day {120,000 gal/day} facility would result in VOC emissions of
100 ton/yr. '
TG The recommended emission 1imit is 80 mg/liter (0.67 1b/1,000 gz1)
EMISS 10K of gasoline loaded. This limit is based on submerged fill and vapar
LIMIT recovery/contro] systems. No leaks in the vapor coilection systex
during operation is a requirement.
vac . ‘
REDUCTION A minimum control of 87 percent is expected for the loading
PER facility. .
FACILITY
BASIS: 250,000 gal/day facility with active vapor contrcl systecds.
€OsSTS Capital cost: $140,000 - $195,000
Annualized cost: f 20,000 - § 30,00C-
Cost effectiveness: 120 - §180 per ton VOC

US EPA ARCHIVE DOCUMENT
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TABLE C-10. SUMMARY OF CTG DOCUMENT FOR BULK GASOLINE PLANTS

A whclesale gasoline distritution facility which he: 2 mexinu:

NATION~i O

AFFECTED | daily througnput of 76,000 liters (20,000 gal) of gascline.
FACILITIES Facilities which deliver over 20,000 gal/day arz covered urdsr
. the (76 for terminals. Potentially severe econoric hara‘rlg mey ¢
encountered by bulk plants which deliver less than 4,03C gzl/czy.
- NUMBER OF There were 23,367 bulk plants in 1972 accordina to the
AFFECTED | Bureau of Census. Current estimates are about 15,050 buls
FACILITIES | gasoline plants nationwide,
Vol Estimated annual emissions are 150,000 Mg’/yr (162,005 ton/yr;
EMISSIONS which represent about 0.6 percent of estimeted VOO

emissions nationwide.

Vol A fac111ty with three starage tanks would have VOC erission:
EMISSION approximeting 4.4 kg/dey (20 ib/day) plus a range of 0.2 t0 3.0 ¢
RANGE 1,000 liters throughput (2.0 to 25.0 16/1,005 g2l). For & typizéi
PER size facility having a througnput of 1§, 900 Titer/day (5,000 qel/
FACILITY day) average VOC emissions are estimated to ba 18 Mg/yr {17 ton-yr;
100 TOK/YR
SOURCE None,
S1z¢
Emission limits recommended in terms of equipment specification
alternatives:
€16
Et}i?;ON 1. Subwérged fi1l of outgcing tank trucks.
2. Alternative 1 + vapor balance for incoming transfer.
3. Altwernative 2 + vapor balance for outgoing transfer.
voc gmission Reductions Total Plant A1l Transfere
REDE%;ION Alternative 1 22 percent 27 percent
FACILITY Alternative 2 54 percent 64 percent
. Alternative 3 77 percent 92 percent
BASIS: 4,000 gal/day throughput using submerged fill
and- vapor balance for both incoming and outgoing transfers:
COSTS

Capital cost: $4,000 - $10,0%0
Annualized cost: $ 100 - $ 1,200
Cost effectiveness: $3 - 90 per ton VO;

e

R



-
<
L
=
-
O
o
(@
L
>
—
L
O
o
<
<
o
L
2
=

TABLE C-11. SUMMARY OF CTG DOCUMENT FOR GASOUNE SERVICE

STATIONS - STAGE |

AFFECTED
FACILITIES

Transfer of gasoline from delivery trucks to service station
storage tanks.

Ho exemotions were noted in the "Design Criteria for Stage 1 .
Yapor Control Systems.*

ROMger Or

AFFECTED Estimated to be 180,000 retail gasoline service stations
FACILITIES | nationwide. There are 260 000 other gasoline dispensing outlets.
voc For transfer of gasoline to service station storage tanks, YOC
EMISSIONS | emissions estimated to be 400,000 Mg/yr (440,003 ton/yr)
NATIONAIOE | which represents about 1.5 percent of estimated VOC emissions
nationwide.
. voC Without vapor controls, YOC emissions are estimated to be
EMISSION 1.4 kg/1,000 liters (11.5 1b/1,000 gal) of througnput. For a typical
RAKGE PER facl]xty having a throughput of 151,000 liter/mo (40,000 gal/mc) Voh
FACILITY emissions wauld be 2.5 Mg/yr (2.8 ton/yr) for Stage .
160 TON/YR . For an uncontrolled facility, & 2,800,000 titer/mo (750,00C -
SOURCE gal/mo) throughput results in YOC emissions of 100 ton/yr. Very
" 128 few service stations will have this size throughput. The emissions
. include both Stage 1 and Stage Il losses.
cTa ~ Emission limits recommended in terms of equipment specifications.
EMISSION Recommended controls are submerged fill of storage tanks, vapor balance
LIMIT be tween truck<and tank, and a leak free truck and vapor transfer systen.
{o]o
REDUCTION Stage I control can reduce transfer losses by 95+ percent and
PER total facility losses by 50 percent.
FACILITY ’ . )
BASIS: Application of submerged fill and vapor balance to a
service station with three tanks.
COSTS*

Capital cost: $600 -
Annualized cost: “{$200)
Cost effectiveness: ° ($110) per ton YOC-

* ($---) indicates savings




TABLE C-12. SUMMARY OF CTG DOCUMENT FOR PETROLEUM LIQUID STORAGE IN

FIXED-ROOF TANKS

Fixed-roaf storaoge tanks having a capacity greater than 150,000 liters {45,00:
gal or 950 bbl) anc storing petraleum liquids which have a true vapor pressure

F:E;i?;%gs greater than 10.5 kPa (1.5 psia). Fixed-roof tanks which have casacities lest tri:
- 1,605,000 liters (420,000 gal or 10,000 bbl) used to store produced crude oil and
cordensate prior to lease custody transfer are exempt.
NUMEZIR NF
AFFECTED Estimated for the year 1976 to be 7,300 tanks nationwide.
FACILITIES
voc Estimated annual emissions are 56C,000 Mg/yr (616,000 ton/yr) which represent
EMISSTONS about 2.1 percent of the estimated VOC emissions nationwide. Emissions of VoC fres

NATIONWIDE

fixed-roof tanks are 4.7 times that from existing.flceting roof tanks, although in:
total capacity of fixed-roof tank storage is less.

VOC emission ranges for gasoline or crude oil storage assuming 5 to 25 turn-

voC overs per year and a true vapor pressure of 13.8 to £5 kPa (2.0 tc 10 psia).
EMISSTON S iz e—-——r—jggi moa 1 1 M e d i um L a r g e
B Capacity (gal) 120 x 10° |- 2.3 x 108 6.3 x 10°
RANGE Dimensions '
diam. x ht. (ft) 50-x 30 100 x 40 150 x 48
PER YOC Emissions : )
) : Gasoline (Mg/yr) 12 - 113 52 - 835 123 - 1,383
(ton/yrg‘ 13 - 125 §7 - 590 135 - 1,450
FACILITY Crude 0il1 (Mg/yr 7 - 65 28 - 3N 66 - 756
{ton/yr) 8 - 72 30 - 340 75 - 873
100 TON/YR Variable depending on many parameters including the type and vapor pressure of
SOURCE the petroleum liquid stored, schedule of tank filling and emptying, and the
SIZE geographic location of tank. As shown above a medium size tank can easily exceed
100 ton/yr emissions of YOC.

- CT6 Emission limits recommended in terms of equipment specifications: Instzilatizd .
EMISSION of internal floating roofs or alternative equivalent control. Types of aiternative
LIMIT controls are not specified in the CTG document. -

Yoc :
REDUCTION 'YOC emission reduction of 90+ percent can be achieved by installation of
PER internal floating roofs, :
FACILITY
BASIS: 55,006 bbl (2,310,000 gal) wedium.size tank with gasoline or crudc 511
with true vapor pressure range of 14 to 69 kPa (2 to 10 psia) and 5 to 20 turndvers
per year.
COSTS*

Capital cost: $31,000
Annualized cost: $(70,000) to 2,100
Cost effectiveness: ($123) - $73 per ton YOC

US EPA ARCHIVE DOCUMENT

® (5-) indicates savings

Cc-18




TABLE C-13. SUMMARY OF CTG DOCUMENT FOR PROCESSES AT

PETROLEUM REFINERIES

Thé affected facilities and operations are:
a. VYacuum producing systems (VPS)

AFFECTED - b. Wastewater separators (WS)
FACILITIES ¢. Process unit turnarounds (PUT) - (i.e., shutdown, repair
or inspection, and start up of a process unit)
The CTG provides no exemptions.
NgtisﬁngF ] No estimates of the number of individual facilities are
FACI[ITIES available. There are appro;xmately 285 refineries nationwide.
voC Estimated annual nationwide emissions. from vacuum producing syste
EMISS IONS (VPS), wastewater separators (WS), and process unit turnarounds (PUT)
NATIONWIOE | 27¢ 730,000 Mg/yr (800,000 ton/yr) which represent about 2.7 percent
of estimated YOC emissions nationwide.
The estimated average annual VOC emissions from affected facilities
VoC at a petroleum refinery are 2,560 Mg (2,820 ton). Emission factors uszd
EMISSION | for estimating uncontro\%ed reactive VOC emissions are:
RANGE
"PER - a. YPS - 145 kg/'lo3 3 ( 50 lb/lo3 bb]) refinery throughput
FACILITY b. WS - 570 kg/lo3 3 (200 1b/103 bbl) refinery throughput
¢. PUT - 860 kg/10°m {301 1b/10° bbl) refinery throughput
The following 2nnual refinery throughputs will result in 100 ton/yr'
100 TON/YR | uncontrolled VOC emissions from each affected facility type:
SquAcE a. VPS - 627 x 103n3 (3.9 x 10% bbl)
b. WS - 160 x 10 m3 (1.0 «x 105 bb1}
¢. PUT - 105 x 10 m (0.67 x 10° bbl}
Emission limits re:onnznded in terms of equipment specifications:
EH?E?IOH a. ¥PS - incineration of VOC emissions from condensers
LlMlT b. WS - covering separator farebays
: ¢. PUT - combustion of vapor venteéd from vessels
voC Implementing the recommended contrals can reduce VOC emissions by:
REDUCTION a. YPS - 100 percent
PER b. WS - 95 percent
FACILITY c. PUT - 98 percent.
S BASIS: A 15,300 m /day {100,000 bb1/day) refinery using the
recommended contro] equipment.
COSTS* VPS WS PUT - 10 units
Capital cost $1,000: 24 - 52 63 55
Annualized cost $1,C00: ( 95) - (83} (310) 20
Cost effectiveness $/ton : (104} - (96) ( 90) §

US EPA ARCHIVE DOCUMENT

® ($-) indicates savings
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TABLE C-14. SUMMARY OF CTG DOCUMENT FOR CUTBACK ASPHALT

AFFECTED © Roadway construction and maintenan

. Stru ce.operations using asphalt liquefie
FACILITIES |with petroleum distillates. g Hauefies

NUMBIR OF

AFFECTED No estimates were obtained.
FACILITIES )
voc Estimated annual emissions are €33,000 Mg/yr (720,000 tonfyr). Tnis

EM1SSIONS represents adout 2.4 percent of estimated VOC emissions nationwide.
NATIOKW10E ’

Estimated YOC emissions from cutback asphalt production are:

VOEAEEésgég“ 2. 0.078 kg/kg (ton/ton} of slow cure asphalt.

FACILITY “b. 0.209 xg/kg {ton/ton) of medium cure aspnalt.
- c. 0.204 kg/kg {ton/ton) of rapid cure asphalt.

100 TON/YR ' Not generally applicable to this source category since the main sources
SOURCE S1ZE |of emissions are the road surfaces wherk the aspnalt is applied.

€76

EMISSION Substitute water and nonvolatile emulsifier for petroleum distillate
- biending stock, .
LIMIT :
voC .
REDgEEION YOC emission reductions are approximately 100 percent.
FACILITY

BASIS: The major cost associated with control of VOC is the price
COSTS* difference between cutback and emulsified asphalt. A price differential

of 5 cent/gallon savings to 1 cent/gallon penalty results in. a cost ef:
fectiveness range of ($73) - $15 per ton YOC.

* ($---) indicates savings

US EPA ARCHIVE DOCUMENT
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TABLE C-15. SUMMARY OF CTG DOCUMENT FOR SOLVENT METAL CLEANING

Three types of solven: degreasers are affected:
a. Cold cleaner: batch loaded, nonboiling solvent deczreaser.
b. Open top vapor degreaser: batch load, boiling sclvent
AFFECTED o Segreaser.
FACILITIES ¢. Conveyorized degreaser: conginuously loaded, conveyorized
solvent degreaser, either bailing or nonboiling. :

Open top vapor degreasers smaller than } mz of open area are exemst
from the application of refrigerated chillers or carben adsorbers.

Conveyorized degreasers smaller than 2.0 ,,.,5 of air/vapor interface
are exempt from a requirement for & major contro) device.

Estimates of the numder of solvent degreasers nationwide for the
NUM3ZR  OF.| year 1974 are: .

AFFECTED a. Cold cleaners {CC) - 1,220,000.
FACILITIES b. Open top vapor degreasers (OT) - 21,000.

¢. Conveyorized degreasers (CD) - 3,700.

Estimates of annual nationwide emissions are:

a. CC - 380,000 Mg/yr (419,000 ton/yr).

voc . - b. 0T - 200,000 Mg/yr (221,000 ton/yr)

EMISSIONS c. CD - 100,000 Mg/yr (110,000 ton/yr) .
NATIONW1DE | which represent about 2.5 percent of estimated YOC emissions nationwide.

m YoC Averaged emission rates per degreaser: '
EMISSTON a. CC - 0.3 Mg/yr (0.3 ton/yr). '
RANGE PER - b, OT - 10 Mg/yr (11 ton/yr).
: FACILITY c. CD - 27 Mg/yr (30 ton/yr).
u . wgoagzém pata indicate that on an average 10 open top degreasers or 4 con-
S1ZE veyorized degreasers may emit 100 ton/yr.
o The YOC emission limit is recormended in terms of equipment speci-
(1] fications and operation procedures. Required control equipment can be
a EMISSION |as simple as a manually operated tank cover or as complex as a carbon
LIMIT adsorption system depending on the type, size, and design of the
m gegreaser.
The actual percent YOC reduction will vary depending on the control
> voc equipment installed and the operational procedures foliowed. Recommend-
REDUCTION . | ed control methods can reduce YOC emissions by:
H PER a. CC - 50 to 53 percent (+ 20 percent).
FACILITY. b. OT - 45 to 60 percent (+ 15 percent).
: ¢. CD - 25 to 60 percent (* 10 percent).
U BASIS: CC of 0.5 m® work area using high volatility solvent (a)
and low volatility solvent (b}; 0T of 1.87 m¢ work area; and (D of
m o | 3.9 m2 work area.
COSTS Capital Cost Annyalized Cost Cost Effectiveness
< ¥T,000 $1,00C §/ton VoL
CC-2 0.025 0.0
gc-b 0.065 (0.026) ézao)
T 0.3 -10.3 O.Bg - 0.8 [3 0) - 220
{ o r 7.5 - 18 3.7) - 1.8 260) - 260
n ¥ [§---) indicates savings :
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TABLE C-16. SUMMARY OF CTG DOCUMENT FOR SURFACE COATING OF MISCELLANEOUS
METAL PARTS AND PRODUCTS *

. Affected Coactux application ereas, llasholl arcan, deyees, and ovins tor
factlitties manulacturces ol : .
(p. 1-1* n. larye facm machinery
b. Small famm machiacry
€. Small appliancce
d. Comacrcial machinery
- v. indusmtrial machinery
f. Fubeicated motul praduces
8+ Any other (ndustrial category, wiich cuacte metals,
under SIC majoc groups 3119, inclualve. -
Except thoue faciilties which are covered Ly previous CTCa.
Number of Y6, 000
affected
factlitics
voC 9.0 * 10" Mg/yc (1 = 10* cons/yr) cstimated for 1977, wihich
smisslons reprunents about 3.0 percent of stationsry source estimated
natjonvide cminninns,
voc a. An emlunion factor of 0.66 Xg VOC/1 coatink lems vacer
h emianion (5.5 1h vOC/xal coating less wacer) can be cxpected from
range per s fucflity ucilizing & coacing composud of 75 percent ocrganic
faciltty nalvent, 25 percent solide by volume.
;N;;. 1-10, h. For (acliiities uclllizing an elccerodepnsition procese the VOC
m - cminnlon (actor In 0.36 kg VOC/] coaclng leww watee (3.0 1b/gal).
100 tonu/yr An emiwnion factor of 5.5 1b VOC/gel Implies that & mininum process .
aQurce afze rate of .54 = 10" gal coating matertal/yt vould be required for i
{calculated) facilfty tu be u potencial 100 cons/yr source. . :
cre Coating mecthod " Recommendcd limttacton ve: VOC
emins{on vol. coacing
}"“f’). & Alr ur forced air dricd 0.42 kg/1l (3.5 I1b/gal)
u p- {tcmn
b. Clear coat 0.52 kg/1l (4.3 1b/gal)
o c. No or tnfrequent color '
change or amall aumber
of colues applied
1. Powder coatinge 0.05 kg/l (0.4 lb/gal}
2. Ocher 0.36 kg/1 (3.0 1b/ral)
m d. Outdoor, harsh exposure 0.462 kg/1 (1.5 Ih/pal)
or extreme performance
characteristics
- e. Fregquent color change, 0.36 kg/1 (3.0 1b/gal)
H larxe numbher of cojors
applied, or first codt
on untrested ferrous
I subhatrace
U voc Percent reduction in VOC emissions
"du;”f‘";“ Procews modtfication {coacing/cquipment change) 50-98
pec foc y Exhaurt zse Creatment 90+
(po 2-1) 0 '
Coutn Bawis: A medlum mtze coating llne (~ 743,000 a’/yr, ~ 8 * 108 fellyr)
{pp. +8 ta vith afnkle or tvo coat operacion using flow-coat, dip-cost,
I=14) vr wpray-cout applications. The ranges cover the cots of
mcveral differenc VOC control opcions.
Captral cosc 20-1,8)7
($1000)
Annualized cosc {27)t-602
(51000)
Camwt effectiveneun
m (5/Mx) (290)1-6, 8¢
($/1mn) (263)1-5, 206
*The source of the summary informacion {w the indicaced page number in “Conctrol of
VYoleti{le Organlc Umissions from Exiating Stacionary Sources, Volume VI: Surface
Costing of Miscellsneous Mctal Parcs and Products,” FPA-450/2-78-015. ’
: 1‘Nmm.un in _par-nthc-u are sovingzs.




TABLE C-i 7. SUMMARY OF CTG DOCUMENT FOR FACTO
FLATWOOD PANELING

RY SURFACE COATING OF

Affected The alfected faclilties are factories that surface coat the
facilitien fullowlng types of flat wood panels:
(p. 1-1)* a. lHaordwood plywood
b. Particleboard
c. Hardboard
Nuwber of Affected Facilities Nationwide Tocral
;rf:T::Te“ a. Hardwood plywood 247
(nc 1-2) * b. Parcicleboard 80
p. ¢. Hardboard 67
vog 8.4 » 10" Mg/yc (9.3 = 10“ tona/yr) escimaced for 1977 uhiech

cmisnions
aationwide

represencs .ahout 0.5 percent of stationary source estimated
emfsaions. :

voc Pocentlal VOC emissiona par coated surface area arce:
(ominuton 0.6 to 8.0 kx/100 m? (0.8 to 16.5 1bL/1000 fc?)
range per .
facility depending on the coating/curing process as well as the coating
(Table 2-2 materfals uwed, . .
p. 2-5)*

Bamed on the VOC cmisaion rvange above, a 100 tpy source would

e = e wet e

100 tonu/yr

source alze cont a minimum annual throughput of: .
(ealeulaced) 4w 10% o 7.7 =105 standard punels/yr '
Where a atandard panel ia 2.97 m? (32 fc2),
CTC Recomnended limitarion
cmianion .
1imit Printed hardwood plywood 2.9 kg VOC/100 w?
(P“ o and particleboard (6.0 1b vOC/1000 £r2)
Naturnl (inlsh hardwood plywood 5.8 kg VOC/100 m?)
(12.0 1b VOC/1000 £c2)
Class [1F flnlshes for hard~- 4.8 kg VOC/100 m2)
board pancling (10.0 1b v0OC/1000 £z2)
voc 70 to Y0 percent VOC emission reducction, depending on coating
reduction matcerial and coverage, through use of wacer-borne coatings,
per facility Incineracion, adsorption, ultraviolet curing or electron bean
(Table 2-1 curing.
p. 2-4)*
-
Costnu Bnsts:
(Tahle 3-2 R
s : 1
pe 3-9)8 Shifts: 2
Panels/yr: 2,000,000 4,000,000
Waterborne | UV/Waterborne | Waterborne | IN/Waterharne
Capital cust 52 155 52 155
($1000)
Annunltzed enst - 101 t2¢.6 .| 200.8 236.4
($1000)
Cost offectlvenexs
($/Mg) . 269 292 256 264
($/ton) 244 264 232 240

*The wource of the summary Information is the indicated page number in "Control of
Volatile Orgunic Eminsions from Existing Stattonary Sources, Volume VII: Factory
Surfnce Coating of Flat Homd Paneling," EPA-450/2-78-032.

IDefinttton on p. vil of EPA-450/2-78-032.




TABLE C-18. SUMMARY OF CTG DOCUMENT FOR MANUFACTURE OF SYNTHESIZED

PHARMACEUTICAL PRODUCTS

Synthesized pharmaceutical manufacturing facilities. Specific

source size

Affacted
facilicies yourcas include:
(p. 1-4)*

L. Dryers S. Filters

2, Reactors 6. Excraction equipment

3. Discillation Units 7. Centrifuges

4, Scorayge and transfer ° 8. Crystallizers.

of VOC

Humber of Estimaced 800 plants nationwide
.affected
facilicies
(p. 1-2)*
vac 50,000 Mg/yr (55,000 tons/yr) estimated for 1977 which represents
amissions about 0.3 percent of stationary source esctimated VOC emissions.
nationwide
voc Not available
.enigsion ’
range per
facility
100 ton/yr Not available

CTG ~ l. a. Surface condensers or equivalent control on vents from
amisgsion reactors, discillation operacions, crystailizers, cen-
limit trifuges, and vacuum dryers thac emit 6.8 kg/day (15 1b/day)
(p. 1-5)* or more VOC.
b. Surface condensers wust meet certain temperature versus VOC
vapor pressure criteria.

2. -Additional specific emission reductions are required for air
dryers, production equipment exhaust systems, and atorage and
transfer of VOC.

3. Enclosures or covers are recommended for rotary vacuum filters;
processing liquid concaining VOC and in-process tanks.

4. Repair of components leaking liquids éontaining vac.

voc Not available
reduction

pst facility

Costs
(pp. S5-14
to 5-42)*

Capital and Annualized Cost graphs are provided for the following types
of contrel equipment: conservation vents, floating roofs, pressure’

vessels, carbon adsorption systems, thermal and catalytic incineration

gystems, water cooled condensers, chilled water and brine cooled con-

densers, freon cooled condensers, packed bed scrubbers and venturi
scruhbers.

Cost effectiveness data is not calculated for typical plancs.

US EPA ARCHIVE DOCUMENT

The source ¢f the summary information is the indicated page(as) in "Control of Volacile

Organic Emissions from Manufacture of Synthesized Pharmaceutical Products,”
EPA-450/2-78-029,
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TABLE C-19. SUMMARY OF CTG DOCUMENT FOR MANUFACTURE OF PNEUMATIC

RUBBER TIRES -
Affected Rubber tire manufacturing plants, producing passenger car, and light
facilities and medium duty truck tires. Operations affected are: undertread
(pp. 1-1, cementing, bead dipping, tread end cementing, and green tire spraying.
1-3)* '
Number of Maximum of 62 rubber tire plants nationwide
affected "
facilitien
{p. 2-2)*» -
voc 1976 VOC emissions estimate from rubber tire manufacturing totalled
emissions §8,200 Mg/yr (97,200 tonas/yr). This quantity represents 0.6 percent
nationwide ,of total national VOC emissions from stationary sources.
(p. 1-2)*
‘voc ‘ The average tire plant 1is estimated to reclease 4,000 kg per day
emission (8,820 1lb/day) of emissions or 1,000 Mg VOC per year (1,100 tons/yrx).
range per ’
facilicy
(p. 1-2)*

100 tons/yr

. source slze

The model plant, producing 16,000 tires/day, has potential to emit
1,460 Mg/yr (1,600 tons VOC/yr). Therefore a plantc producing approxi-

(p. 2-8)* mately 1,000 tires/day would be a potential 100 tons/yr source.
CTG VOC emissions reduction from the affected operations is recommended
emisaion through use of carbon adsorption or incineration. Water-based coat~
limic ings may be used for green tire spraying.
(p. &-2) ¢
voC a. Carbon adsorption gives an overall efficiency of 62-86 percent in
reduction reducing VOC emissions, when applied to the affected operacions.
ger i:i;%}ty b. Incineration gives an overall efficiency of 59-81 percent when
P applied to the affected operations.

c. Water-based coatings, aéplied to green tire spraying, provide an

- overall emission reduction efficiency of 97 percent.

Costs Basis: A model 16,000 tires/day plant using the various concrol
(pp. 4-11, . technologles recommended on the following affected operatiomns.
4-15) * All costs are based on January 1978 dollars. )

Undertread Bead dippin Tread end Creen tire
cementing PPing cementing spraying
Capital cost ' 130-340 115-250 135-375 15-450
(51000) ‘ ‘
Annualized cost 92-280 70-985 100-340 118-490
(51000)
Cost effectiveness )
($/Mg) ' 166-505 1,480-20,800 { 1,140-3,880 | 202-839
($/ton) 150-458 1,340-18,800 | 1,000-3,500 | 184-763

US EPA ARCHIVE DOCUMENT

*The source of the summary information is the indicated page(s) in "Control
of Volat{le Organic Emissions from Manufacture of Pneumatic Rubber Tires,"
EPA-450/2-78-030.
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TABLE C-20 SUMMARY OF CTG DOCUMENT FOR GRAPHIC ARTS - ROTOGRAVURE AND

*The source of the summary information is che indicaced page number in "Control of
Volatile Organic Emissions from Existing Scationary Sources, Volume VIII: Graphic
Arts — Rotogravure and Flexography,' EPA-450/2-78-033.

B *Numbers in parentheses are savings.

FLEXOGRAPHY
Affected Flexograplilc and rotogravure processes applied to publicaclun and
facilleien’ packaging princing.
(p. 1=1)* -
Number of a. Publication printing is done in large printing plants, numhering
affected less than 50 in total.
f"““"i’ b. There are approximately 13 to 14 thousand gravure printing unlts
(p- 2-5)_ and 30 thousand flexographic printing units.
voé a. Gravure 100,000 Mg/yr 1976 (110,000 ctons/yr)
emissions b. Flexography 30,000 Mg/yr 1976 (33,000 tons/yr)
nacionwide :
(p. 2-8)* This represents about 0.8 percent of stationary source cstimated
emissions.
vocC “a. Gravure 7.4 Mg/princing unit per year
h en{ssion _ (8.2 tons/unit)
range per b. Flexography 1 Mg/printing unit per year
z : facility (1.1 tons/printing unit per year)
(calculated) : ;
m 100 tons/yr A plant will be a potential 100 tons/yr VOC source if it uses
source aize 110-180 Mg (120-200 tons) of ink per year, where the solvent ¢
z concentration-is 50-85 percent.
: CTC Use of water-borne or high solids inks meeting certain composicion
emission criteria or the use of capture and control equipment which provides:
u %1:“]_2 a. 75 percent overall VOC reduction where a publication
lpJ). x ' rotogravure process 1s employed;
o b. 65 percent overall VOC reduction where a packaging roto—
a rotoyravure process is employed; or,
c. 60 percent overall VOC reduction where a flexographic
printing process 1is employed.
’ vocC Same as CTC limit above.
> reduction ’
per facility
Costs i - Carbon Carbon
I (pp. 4-8 VOC control option Incinerator | Incinerator | adsorption adsorptian
4=13) .
U Ink usage,
Mg/yr 7 2,500 3,500 7,000
m (tons/yr) (7.7) (2,750) (3,86Q) (7,720)
VOC concentration ppm 500 - 500 1,200 2,400
< Capital cost _ 94,000 1,110,000 | 701,000 7¢1,000
Annualized cost 24,900 1,665,500 72,800 (41,700)t
< Cost effectivenesy .
$/Mg 8,360 © 1,650 51 15y
n $/ton . 7,570 1,480 . 46 . (1)t .
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"TABLE C-21. SUMMARY OF CTG DOCUMENT FOR PERCHLOROETHYLENE

DRY CLEANING SYSTEMS
Affected Alfected (acilities are coin-operated, commercial, and industrial di'y
facilities cleaning systems which utilize perchloroethylene as solvenc.
(p. 2-1)*
Number of a. Coln-op 14,900
affected b. Commercisal 44,600
faciiities ¢. Industrial 230
(calculated). -
voe a. Coln-op 21,400 Mg/yr (23,500 tons/yr)
emissions b. Commercial 123,000 Mg/yr (135,000 tons/yr)
nationwide c. Industrial 13,600 Mg/yr (15,000 tons/yr)
gpli’) ﬁl-Z. The estimated 158,000 Mg VOC/yr.is 0.9 percent of total stationary
- source estimated emissiqna_.
voC : Uncontrolled VOC emissions
h . emisaion
range per Type _of plant ‘ kg/yr . . (1b/vyr)
z facilicy a. Coin-op. - ; 1,460 (3,200)
(p. S5-2)* b, Commercial _ 3,240 (7,200)
Ll : c. Industrial 32,400 (72,000)
z 100 tons/yr A large industrial dry cleaning planc, procéssing 750 Mg (825 tons) of
source gize clothes per year, would be a potential 100 tons VOC per year source.
: (extrapolated) '
u CTGC a. Reduction of dryer outlet concentration to less than 100 ppm VOC,
emission by means of carbon adsorption. (Facilities with inadequate space
o limic or steam capacity for adsorbers are excluded.)
n 222).*6-1 - b. Reduction of VOC emissions from filter and distillation wastes.
c. Eliminate liquid and vapor leaks.
m voc Carbon.adsorption applied to commercial and industrial plants will
reduction reduce overall VOC emiss{ons by 40-75 percent.
per facility
[ | (pp. 2-3,
T
Coats Basis: Carbon adsorbers for a commercial plant cleaning 46,000 kg
U’ : (p. 4=5)* (100,000 1b) of cloches per year.
m Capital cost $4,500
< Annualized cost -§300
Cost effectiveness $90 credic/Mg
< $80 credit/ton
n *The source of the summary information is the indicared page number. in "Control of
; Volatile Organic Emissions from Perchloroethylene Dry Cleaning Systems,” EPA~450/2-78-050.
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TABLE C-22. SUMMARY OF CTG DOCUMENT FOR LEAKS FROM PETROLEUM

REFINERY EQUIPMENT

PEEPEEESSY

Affected
facillitles
(p. 6-1)*

Petroleum refinery equipment including pump seals, compressor
suals, seal oll degassing vents, plpeline valves, flanges and
other connections, pressure relief devices, process drains,
and open ended pipes.

Number of

There were 311 petroleum refineries in the nation as of

sffected January 1, 1979.
facilicies
voc The estimated VOC emissions nacionwide are. 170,000 Mg/year,

emlssglony
nationwide
(p. S5-1)*

or wbout 1 percent of the total VOC emissions from stationary
sources.,

voc
emlsyions
range per
facllity
(p. 3-2)=*

The potential VOC emissions per leaking source range from 1.0 to

10 kg/day.

100 ton/year
source slze

(p. 1-3, 2-)*

A single leaking source has the pocential to emic 0.4 to 3.7 Mg
VoC/year (0.5 to 4.1 ton/yr). A refinery with between 25 and
227 leaking components would emit 100 tons/year of VOC. A
mode] medium size refinery may have 90,000 leaking components.

CTG If a lecaking component has a VOC concentration of over 10,000 ppm
emivelon at the potential leak source, it should be scheduled for main-
limits tenance and repaired within 15 days.

(p. 1-3)*

voC Estimated to prevent the release of 1821.1 Mg/year (2007 4 ton/
reduction per year) of VOC at a model medium size refinery (15,900 m /day) by
focility reducing emissions from 2933.6 Mg (3233.5 ton) to 1112.5 Hg
(calculated) (1226.1 ton) per year.

Conta Basis: A monltoring and maintenance program for a 15,900 m3/day
(p. t=-8)* (100,000 bbl/day) refinery (Fourth quarter 1977 dollars).

Instrumentation Capital Cost 8,800
Total Annualized Costs . 115,000
Cost Effectlveness $/Mg © (86.85)%

$/ton (78.81)t

US EPA ARCHIVE DOCUMENT

"
The source of the summary Information is the indicacted page number(s) in "Comtrol
of Volutlle Ocganic Compound Lesks from Petrolcum Refinery Equipmenc,”

EPA-450/2-78-036.

-t :
Numburs in parentheses are savings,
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TABLE C-23. SUMMARY OF CTG DOCUMENT FOR EXTERNAL FLOATING ROOF TANKS

Affected External {losting roof tanks larger than 150,000 liters (40,000 gal)
facilities storing petroleum liquids. See exceptions nocted in text.

(p. 1-2)*

Number of There 18 un estimated 13,800 incernal and eicernal floating roof tanks
affected ‘that sre larger than 150,000 liters (40,000 gal). The number of ex-
fac{lities ternal floating roof tanks is not available.

(p. 2-1)* ) ’

voc An estimacted 65,000 Mg (71,630 ctons) of VOC was emitted in 1978 which

emisgions
ancionwide

represents about 4.0 percent of statlonary source estimated emissions.

(p. 1-2)*

voC The emission range [{or a 30.5 m (100 fc) diameter tank storing 41.4 kPa
emisaion (6 pei) vapor pressure gasoline is 212 Mg/yr (233 tons/yr) for a slightly
range per gapped primary seal to 2.2 Mg/yr (2.4 tons/yr) for a tight rim—mouncted
facilicy secondary seal over a tight primary seal.

(pp. 3-3 ' :

3-9) *

.100 tons/yr

source gize

No single floating roof tank is expected to emit more than 100
tona/yr.

- CTC A contlnuocus secondary seal or equivalent closure on all affected
emission storage tanks, plus certain inspection and recordkeeping requirements.
limic
(pp. 5-1,

5-4) *

voC Ranges from sbout 200 to 2 Mg/yr (220 rto 2-2VC0ns/yr)-
reduction ‘ .
per facilliey
(PP' 3"3!

39)

Concs Basis: External floating roof tank 30.5 m (100 ft) in diameter with a
(pp. 4=9, capacity of 8.91 x 108 1liters (55,000 bbl) controlled by a rim
4-12) » mounted secondary seal.

Capital cost 16.9

($1000)

Annualized cost 3.3

($1000)

Cost effectiveness

($/Mg). (66)%-3,655 .
($/ton) : (59)1-3,316

US EPA ARCHIVE DOCUMENT

"The source of thc summary information is the indicated page(s) in "Control of Volatile
Organic Emisdsiona from Petroleum Liquid Storage in External Floating Roof Tanks,"
EPA-450/2-78-047.

+Numbers {n parenthesis indicate credits.
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TABLE C-24. SUMMARY OF CTG DOCUMENT FOR LEAKS FROM GASOLINE TANK TRUCKS
AND VAPOR COLLECTION SYSTEMS

Affected " a. Gasoline tank trucks that are equipped for vapor collection.
i‘Ciéiiie’ ‘b. Vapor collection systems at bulk terminals, bulk plants, and service
P stations that are equipped with vapor balance and/or vapor processing
syatems.

Number of Not available

affacted

facilities

vac Not available

enisaions

nationwide

VoG Not available

emisegion

tange per

facilicy

CTC The conctrol approach is a combination of testing, monitoring, and equip~-

emisasion ment design to ensure that good maintenance practices are employed to

limic . prevent leaks from truck tanks or tank compartments and vapor colleccion

(pp. 1 systems during gasoline tranefer at bulk plants, bulk terminals, and

and 2) service stacions. A lesk 1s a reading greater than or equal to 100 !
percent of the LEL ac 2.5 ¢m from a potential leak source as detected by
a combustible gas derector. )

vocC Not available

reduction

per facility

Costs Net available

*The source of the summary information is the indicated page number in "Control of Volatile
Organic Compound Lesks from Casoline Tank Trucks and Vapor Collection Syscems,"
EPA-450/2-78-051.
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US EPA ARCHIVE DOCUMENT

TABLE C-25.

SUMMARY OF CTG DOCUMENT FOR VOLATILE ORGANIC COMPOUND
EMISSIONS FROM LARGE PETROLEUM DRY CLEANERS

AFFECTED

Only large facilities that use petroleum dry cleaning solvents.
FACILITIES ' '
(p- 2-1)
NUMBER OF Approximately 230 industrial plants used petroleum dry cleaning solvents in
AFFECTED 1979, ' ' '
FACILITIES
(p- 2-2) .
vOC The average range of baseline emissions nationwide for two model plants
EMISSIONS (1979): I : i
NATIONWIDE - 2,400-3,300 mg/yr 28,800 mg/yr
(p. 2-15) (2,600-3,600 tons/yr) * (26,200 tons/yr)
vOC 15.5 to 46 kg total plant emissions per 100 kg dry weight of articles cleaned.
EMISSIONS ‘
PER FACILITY
(p. 2-13)
100 TON/YR - Approximately 5,400 Ib/day of articles to be cleaned.
SOURCE SIZE ~
(p. 2-16) 4
03 1 C] For model plants: l Il
EMISSION Average of baseline 819-930 mg/yr 8,100 mg/yr
LIMIT emissions {900-1,020 tons/yr) (8,905 tons/yr)
(p. 3-26)
VOC Overall plant reduction of 66 to 72 percent over existing levels.
REDUCTION
PER FACILITY
(p. 3-25)
COSTS (in Plant | Plant Il
thousands of Capital Costs .77.31 169.78
June, 1980 Annualized Costs 8.86 _ 19.34
dollars) Difference from Existing
{p. 5-7) Annual Costs " {20.89) (34.23)
Cost Effectiveness 0.48-0.64 : 0.37

($10%mg VOC)
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TABLE C-26. SUMMARY OF CTG DOCUMENT FOR VOLATILE ORGANIC COMPOUND
EMISSIONS FROM MANUFACTURE OF HIGH-DENSITY POLYETHYLENE,
POLYPROPYLENE, AND POLYSTYRENE RESINS

AFFECTED FACILITIES
(p. 2-1)

Industries that convert monomer or chemical intermediate
materials into polymer. products, including plastic materials,
synthetic resins, synthetic rubbers and organic fibers covered by .
SIC codes 2821, 2822, 2823 and 2824. '

NUMBER OF AFFECTED | Producing:
FACILITIES
(pp. 2-2, 2-12, 2-19) High Density }
Polypropylene  Polyethylene (HDPE) Polystyrene
24 not enumerated not enumerated -
VOC EMISSIONS Polypropylene HDPE Polystyrene -
NATIONWIDE 64,124,970 29,549,000 472,240 - 5,905,250
(calculated) mafyr mg/yr mg/yr
100 TON/YR SOURCE Data not given. '
SIZE
CTG EMISSION LIMIT Polypropyiene: 98% by weight
Polyethylene: 98% by weight
Polystyrene: 0.12 kg VOC/1,000 kg product

(96.1% in steam, 40% in air)

VOC REDUCTION PER
FACILITY

98% reduction over uncontrolled for a model plant (total piant)

COSTS (for Model Plants)

(pp. 5-17, 5-18, 5-19)

Polypropylene HDPE Polystyrene
Capital- 635,900 (T) 557,400 (Tl) 28,000 (Steam)
Costs (3) 90,600 (F) 54,500 (F) 32,300 (Air)
Annualized 186,700 (Tl) 166,000 (Tl) -146,700® (Steam)

Costs ($/yr) -~ 65,700 (F) 47,400 (F) 5,660 (Air)

US EPA ARCHIVE DOCUMENT

Tl = Thermal incineration
F = Flare
@ Reflects recovery credit for styrene
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SUMMARY OF CTG DOCUMENT FOR VOLATILE ORGANIC COMPOUND

TABLE C-27.
EQUIPMENT LEAKS FROM NATURAL GAS/GASOLINE PROCESSING PLANTS
AFFECTED Natural gas/gasoline processing plants, not including compressor stations,
FACILITIES dehydration units, sweetening units, field treatment, underground storage
{p. 2-1) facilities, liquified natural gas units, and field gas gathering systems uniess
they are located at a gas plant.
NUMBER OF Data not given,
AFFECTED
FACILITIES
vOC Data not given.
EMISSIONS
NATIONWIDE
VOC EMISSION Model Plant A (10 vessels) /90 kg/day 32 mag/yr
RANGE PER Model Plant B (30 vessels) . 270 kg/day 98 mg/yr
FACILITY Model Plant C (100 vessels) 900 kg/day 320 mg/yr
(p. 2-11) -
CTG EMISSION | Plant A Plant B Plant C
LIMIT 9.0 mg/fyr 27 mgfyr : 90 mg/yr
(p. 4-5) 72% 72% 72%
1 voC Same as CTG emission limit above.
REDUCTION '
PER FACILITY
COSTS (in Model Plant
thousands of A B C
June, 1980 Total Annualized Cost _
dollars) Before Credit 9.8 18 48
Recovery Credits -6.5 -20 -65
Net Cost ' 3.3 20" A7®

Cost ($/MG) 140 -28 -74
Effectiveness )

SEE———

i e o A A B A

®Recovery credt is larger than annualized cost.
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TABLE C-28.

SUMMARY OF CTG DOCUMENT FOR VOLATILE GRGANIC LEAKS FROM
SYNTHETIC ORGANIC CHEMICAL AND POLYMER MANUFACTURING
EQUIPMENT -

AFFECTED Equipment in process units which produce synthetic organic chemicals and
FACILITIES polymers (polyethylene, polypropylene, and polystyrene).
(p. 2-1)
NUMBER OF | Data not given.
AFFECTED
FACILITIES
voC Data not given.
EMISSIONS
NATIONWIDE
vOC | For three model units with varying complexity, uncontrolled emission estimates
EMISSION are: ’
RANGE PER | A - 39 mg/yr
FACILITY B - 151 mg/yr
(p. 2-11) C - 470 mg/yr
100 TON/YR | The complexity of the facility (i.e., number of valves flanges, etc.) is at least
SOURCE equally as important as the size in determining emission levels. Totals of types
SITE of sources multiplied by the emission factors for that equipment (p. 2-21) will ¢
identify 100 ton/yr sources.
CTG Percent reduction in all model units is 36% under RACT.
EMISSION
LIMIT
(p. 5-10)
vOoC Same as CTG emission limit above.
REDUCTION '
PER
FACILITY
COSTS Costs per model plant are balanced below with recovery. at product.
(Pp. 5-11, ’
5-12)
Recovery Annualized Cost
Model Plant  Initial Costs® Credits® Cost® Effectiveness
A $15,900 $6,200 $5,600 $370/mg
B $35,800 $24,000 $4,300 $77/mg
C $91,200 $74,000 $2,300 $13/mg

US EPA ARCHIVE DOCUMENT

@0ne time cost,
®) Annualized credit/cost.




TABLE C-29. SUMMARY OF CTG DOCUMENT FOR THE AIR OXIDATION PROCESS IN
SYNTHETIC ORGANIC CHEMICAL MANUFACTURING INDUSTRY

AFFECTED Those facilities that produce chemicals included in the synthetic organic
FACIUTIES chemical manufacturing industry by reacting more chemicals with oxygen,
(p. 2-1) ammonia, or halogens, and air.

NUMBER OF There are 161 facilities operated under 59 companies which produce one
AFFECTED or more of the 36 air oxidation chemicals.

FACILITIES

(pp. 2-3, 2-18) .

VOC EMISSIONS

40, 390 mg/yr (p. 4-3)

1 NATIONWIDE
VOC EMISSION 0.0205 kg/hr - 2150 kg/hr
RANGE"™ PER
FACILITY
100 TON/YR Data not given.
SOURCE SIZE
CTG EMISSION Average plant emissions for facilities required to control VOC =
LIMIT 31.2 mg/yr. Average plant emissions for facilities not required to control
(p. 4-5) VOC = 560 mg/yr. )
VOC REDUCTION | Thermal oxidation - 98% for facilities with controls; 53% above baseline for
PER FACILITY total VOC. Cnly 14 of 47 plants in nonattainment zones wouid control
VOC emissions under RACT.
CosT $1600/mg® VOC controlled
EFFECTIVENESS
(p. 5-24)

US EPA ARCHIVE DOCUMENT

@ Figures are from the 59 facilities for which data is represented.
® june 1980 dollass.
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APPENDIX D - EXAMPLE QUESTIONNAIRES

A general discussion of the design and use of questionnaires is presented in Chapter 3. This
appendix containg:example questionnaires for inventorying VOC emissions from solvent use. The
inclusion of these questionnaires does not imply an endorsement by EPA or a requirement to use

them. They are presented merely to show the basic structure, possible content and various

alternatives available.

Additional example questionnairas and background discussion on questionnaire dévelopmem

are available in Reference 1. These questionnaires are also not required or endorsed by EPA. The

reader is simply referred to the document for additional information.

The primary consideration in developing questionnaires is the inventory agency's data
requirements. The agency’s needs will determine whether to use general or industry-specific
questionnaires and what data to elicit. Discussion on general versus mdustry-spemf ic questlonnalres

is included in both Chapter 3 and Reference 1.

Several caveats should be observed when reviewing the questionnaires in this Appendix.
Industry-specific Questionnaires must be developed for refineries, chemical manufacturers and some
other sources. For a VOC emissions inventory, each questionnaire design should be consistent with
the data requirements of emission factors in AP-42, CTG documents or any other references. These

references should be reviewed during the development of questionnaires. In addition, local or state -

regulations should be consulted before mailing questionnaires to ensure that all clearance
requirements for the forms are met. For example, EPA questionnaire forms must be approved by the
Office of Management and Budget prior to release to more than ten sources. Finally, the caveats
mentioned in Chapter 3 should be noted.

Reference for Appendix D

1. Development of Questionnaires. for Various Emission Inventory Uses, EPA-450/3-78-122, U.S.

Environmental Protection Agency, Research Triangle Park, NC, June 1979.

e o 2 ERR———————

~a




US EPA ARCHIVE DOCUMENT

GENERAL INSTRUCTIONS

ORGANIC SOLVENT SOURCE QUESTIONNAIRE

Ali questions should be directed to (name, address, phone number).

This questionnaire is aimed at obtaining information from a wide variety of soivent users.
The complete questionnaire includes the following pages:

Page 4. . - GENERAL INFORMATION

- DEGREASING OPERATIONS

- DRY CLEANING OPERATIONS

- PROTECTIVE OR DECORATIVE COATINGS
- FABRIC OR RUBBERIZED COATINGS

- MISCELLANEOUS SURFACE COATINGS
- OVENS

- PRINTING

- GENERAL SOLVENT USE

- BULK SOLVENT STORAGE

- CONTROL AND STACK INFORMATION

R<TIOMMOOm

Annual or average summer day data should reflect average operating data for the period
from___ to . , '

Fill in the descriptive information and amount of solvent or solvent-containing materials used
for each device operating under county permits as shown in the example on each page.
(Note: These examples are for illustration only and may not represent actual operating
conditions.)

In the event that data are not available on an individual device basis, use best estimates
from total plant usage to complete item 4.

If the type(s) and/or percentages of solvents in coatings, inks, etc., are not known, include
sufficient information on the manufacturer, type and stock number so that this breakdown
can be obtained. A copy of a supplier's invoice would be adequate.

Complete pages l, d and K

The emissions data that will be generated during this program will. generally be public
information. If certain process, operation or material information is considered confidential

and should be considered a trade secret, indicate such (specify a procedure and specify
how confidential data will be handled).

Figure D-1. Example questionnaire - Instruction sheet.




ORGANIC CCMPOUND EMISSIONS QUESTICHIALRE

Mail Questionnaires in the
Enclosed Envelope To:

Please Address All Quescions To:

NOTZ: ALL DATA $HOUIAN FFPOSSET AN AUNAR vran

GINZAAL INFORWMTION

P

US EPA ARCHIVE DOCUMENT

Company lame

Plantc Address Cicy

Zip
Mailing Address Ciey Zip
Pesson to Contact About Form
Tclephone - . Title
Approximace Number of E#playees
Nature of Business {(Include SIC)
Nozmal Operazing Schedu;e for Calefdar Year
Hrs/Day y Days/Week Wweeks/Year

Approximace Percent Seasonal Operacion:

Cec.~Feb. | Mar.-Mavl| June-Aua.l Seostc.~-Nov.

Are hydrocarrton or organic solvent containing materials such as cleaning
fluids, coacings, adhesives, inks, etc. used in your operation?

Yus No If yes, please complete the appropriace forms

encloscd. Muse additiovnael cupies if nccessary.

are no:t in use please sign and regurn.

1€ organic solvents

Signacure

Dace

Figure D-2. Example questionnaire - General lnformation pagé.
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Figure D-7. Example questionnaire - Miscellaneous surface coating application form.
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GENERAL SOLVENT USAGE

Type and awount of ocher solvents noc identified wvith equipment having a
county permit that were used at your facility during calundar year
0o not inclwic any solvents that have been included elsewhere

in this questiomnaire.

TYPE AMOUNT (GAL/YR)

SOLVENT RETURNED

List any solvents re:uznéd_to supplier or collected for reprocessing. Again,
do not include any solvents that have been so specified elsewhere in this

questionnaire.

TYPE AMOUNT (GAL/HR)

Figure'D-10. Example questionnaire - General solvent usage form.
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BULK SOLVENT STORAGE

Cumplece the following infutmatiun for euch sC0faqe tank uredtzr than 250

aallons cavacity. (See Editorial Note below)

Annual Type of Fill and
Tank No. solvent Tvou Canacictw Thriunut Cuncrol ¥auismenc'

¢ Submerged fill, splash fill, return vent line, adsorbder.

OPERATIONAL MODIFICATIONS

Please state the changes in type'and estimated annual consumption of sol-
vent planned for all operacions for calendar years Include

any informacion on control equipment additions or modifications:?

Figure D-11. Example questiohhaire - Bulk solvent storage form.
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CONTROL AHD STACK INFORMATION
INSTRUCTIONS :

1. Provide informuticn on all devices that emit organic ceapounds through a
stack, vent or other éefuned emission pownz. Identify all uaics under
Sepdrfile permtts ch3t veat throuuyh 4 common stack. A simple szVing may
be provided to bLecter illustrate cthe physical configurucion.

2. 1czncify the primary orqamic compound control mechod used (if any) such
"as afier burnaess, £gTubbers, carzon aduorption, condensers, ess. Noce:
this device may have ics own permic numver, If so, identify.

3. . Indicace installacticn date of contrsl equipmentg.
4. Indicace approximace efliciency (if known).
§. Provide the following ianformacion:

Height - distance above ground to discharge point (feet)

Didmecer - inside diameter at discharge point (fcet)
tote: if noc cizcular, insers diometer (in feet) of equivalent
circular arca which ‘can be calculated by

D, = 1.128 A
where A is the measured or estimated cross-sectional area in sq ft
and De is cthe equivalent diamecer.

Temneratucre - at discaarge poinc in °F
Velocitv - at discharge point in fz/sec
Flow race - ac dischiarge in accual cubic feet per minute {ACFM)

Design conditions may oe used in lieu of aczual test daca.

Contzol Stack vata
i Egnc Instal- Inside
Councy C _Ese F . - . Slow Rate
Permit Conezol | £££ic. | lation Height Dia. Temp | Velocity 3
Hitmmo e FAme 1) Dare (B4 (Fr) (o) | (fe/garmt | (f2 /mind
EXAMPLE Afzez- I
pasna s Surner 95 1369 20 1.5 600 20 2100

US EPA ARCHIVE DOCUMENT
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Figure D-12. Example questionnaire - Control and stack information form.
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APPENDIX E

PREVIOUSLY UNINVENTORIED SOURCE CATEGORIES

E-1° INTRODUCTION

Several source categories that have not been included in traditional emissions inventories have
recently been identified. Although some of these previously uninventoried source categories may be
considered point sources, the majority are considered area sources. This chapter identifies these
catégories and provides general guidance for inventorying and estimating emissions from them. It
should be noted that the guidance presented here is very general and preliminary. Research is
underway to investigate these source categories more thoroughly and develop detailed emissions
estimation guidance and emission factors. It is therefore not required that these source categories
be included in the inventory at this time. If specific data are available for these categories, however,
it should be included in the emissions inventory. If ocal, state or regional agencies have access to-
information on these previously uninventoried source categories, it is requested that they contact the
Emissions Inventory Branch at (319) 541-0875 or FTS 629-0875. .

The previously uninventoried source categories are aggregated under the following major
headings:

Bioprocess Emissions Sources (Section E-2)
Catastrophic/Accidental Releases (Section E-3)
Evaporative Emissions Sources (Section E-4)

Ozone Emissions Sources (Section E-5)

Small-Scale Combustion Emissions Sources (Section E-6)
Waste Treatment and Disposal {Section E-7)

Some overlap occurs between headings. Source categories have been assigned to what is
considered their primary heading. References for data sources and mformanon are provided at the
end of thls Appendtx

E-2 BIOPROCESS EMISSIONS SOURCES
Bioprocess emissions sources include those sources whose emissions result from biological

processes (e.g., fermentation). Source categories include bakeries, breweries, distilleries, wineries
and silage storage. Silage storage is dlscussed in this Appendix; all other categories are dlscussed

* in Chapter 4.

£-2.1 Silage Storage

The principal gases produced in silos during the silage-making process are CO, and NO,,
including nitrous oxide (N,0O), nitric oxide (NO) and nitrogen dioxide (NO,). These silo gases are
formed within the porous silage mass and ultimately diffuse into the silo headspace as the new silage
settles. These gases are typically heavier than air and so displace the air in the silo headspace as
they are vented through the top of the silos. CO, is the end-product from oxidation of the plant

E-1
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material by bacteria as part of the ensiling process. NO, is formed through three processes: (1) in
a plant when it is exposed to some adverse weather condition, such as a drought followed by periods
of rainfall; (2) through addition of fertilizer; and (3) through addition of material to the silage. The
amount of silo gases formed varies with the type of silage material (e.g., alfaifa, soybean, corn, etc.).
The methods of silage making also vary by region. In some parts of the country, silage is made by
digging a hole in the ground, lining and filling the pit, and then covering the silage material with a
plastic sheet. In other regions, silage is stored in solid structure silos. Silage storage principally
occurs in rural areas during winter months.

County-wide estimates of each crop type harvested for silage are readily available from the
Census of Agriculture.! Multiplying these estimates by the appropriate emission factors will provide
county-wide emissions estimates of various gases produced from the silage storage. However,
emission factors should be developed for all crop types.

E-3 CATASTROPHIC/ACCIDENTAL RELEASES

Sources in the catastrophic/accidental release category represent unplanned, unintentional
emissions releases associated with evaporation or combustion of material. Source categories include
rail car, tank truck and industrial accidents; natural gas well blowouts; and oil spills. All categories
except oil spills are presented in this Appendix; oil spills are discussed in Chapter 4. ' ‘

E-3.1 Rail Car, Tank Truck and Industrial Accidents

Catastrophic releases from rail car, tank truck and industrial accidents are usually chemical
spills, with or without combustion. Unless the release occurs at a source otherwise counted as a
point source, catastrophic releases are usually not included in point source inventories. The
emissions depend on the material released, remediation efforts and weather conditions. The nature
of catastrophic releases makes precise description of the released materials difficult, VOC species
emitted are dependent on the material released. VOC, NO, and CO emissions are possible if
combustion takes place. Air toxics may also be emitted. Air poliutants from catastrophic and
accidental releases may enter the atmosphere through evaporation or combustion of solid or liquid
materials or release of gaseous materials.

Estimating emissions from catastrophic releases requires information on the chemicals released
and their potential air pollutant emissions. Local officials should be contacted to determine
effectiveness of remediation for the releases and rule effectiveness for reporting requirements.
Potential emissions may then be adjusted accordingly. :

Releases of hazardous chemicals are required by law to be reported to the National Response
Center (NRC). The NRC compiles data on reported releases; access to these data is guaranteed by
the Freedom of Information Act. The compliance rate for this legislation is expected to be fairly high,
especially for large spills. Rule effectiveness is expected to be between 0.85 and 0.95. ‘Data reported
for each accident include, but are not restricted to, the following: date of release; material released;
media affected (water, air, etc.); mode (train, ship, truck, etc.); and location. - Agencies requesting
information from the NRC should send a written request to the National Response Center, U.S. Coast
Guard Headquarters, Room 2611, 2100 2nd Street S.W., Washington, DC 20593,

E-3.2 Natural Gas Well Blowouts

Natural gas well blowouts are unexpected and uncontrolled releases of gas from exploratory
and production wells. They are confined to rural and off-shore areas of gas-producing states,
primarily the Gulf states and California. Blowouts have been defined technically as "events where
encountered formation pressure exceeds the mud column pressure allowing the formation fluid to flow
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L

uncontrolled out of the hole, into the sea or air”® Gas wells primarily release methane and small
amounts of H,S, ethane and propane. The amount of gas released and the time required to contairn
the release depend on the nature of the particular field (e.g., formation pressure), the design of the
drilling and weil rig, and local environmental conditions. Blowouts may occur on the outer continental
shelf (OCS) or .inland during exploration, development, production or work-over phases. OCS
blowouts are of particular concern due to the complexity of containing releases. Some blowouts are
large enough to merit consideration as point sources if methane is inventoried.

Several factors need to be considered when analyzing existing gas and oil blowout data and
research results. First, changes in drilling environments and technologies affect blowout frequency.
Second, with a. rising demand for natural gas, conventional production in new regions and
unconventidnal production from sources such as tight sands may effect both the frequency and
magnitude of natural gas losses. Available data may be insufficient to estimate natural gas losses
from well biowouts in the United States. However, the American Gas Association, the Interstate
Natural Gas Association and the Natural Gas Supply Association are currently involved in research
to estimate losses from natural gas well blowouts.® if an estimate of the total natural gas lost due to
blowouts becomes available or estimable, losses could be apportioned to states (or counties) based
on gas well population. Apportionment to the county level could also be based on employment data
in the natural gas drilling sector as reported in County Business Patterns.*

E-4 EVAPORATIVE EMISSIONS SOURCES

Most evaporative emissions sources, with the exception of fuel loading and refueling operations,
are associated with some type of solvent use. Emissions from fuel loading and refueling operations
result from evaporation of the fuel. The following source categories are discussed in this Appendix:
lawn care products; automotive fluids and fluid leaks; automotive rustproofing and undercoating;
service station activities, including lubricating and repair; laminating; research and testing laboratories;

~and oil and gas production, including well drilling and field activity.

E-4.1 Lawn Care Products

Lawn care products are usually manually applied to residential and commercial lawns, parks
and recreation properties, and golf courses. Evaporation of solvents and carriers of organic chemicals
in lawn care products, primarily in pesticides and fertilizers, results in releases of VOC, TSP and PM,,.

Regional emissions vary significantly as consumption varies between and within regions with greater '

emissions occurring in urban areas during the growing season,

Emissions from lawn care products could be estimated by muitiplying the emissions factor by
total lawn care chemical consumption. One method would be to use the factor (0.9) for the volatile
organic fraction of pesticides from Chapter 4 of this document to represent the volatile organic fraction
of lawn care products. Chemical application rates can be estimated by consuiting local agronomists
and landscape professionals, while land use could be determined by consutting local planning or real
estate agencies. Lawn care chemical usage can be determined by multiplying the application rates
by the corresponding facility acreage (i.e.. residential lawns, commercial lawns, parks and recreational
properties, and golf courses). Summing the usage from these categories would give an estimate of
total lawn care chemical consumption. Multiplying the 0.9 factor by the total chemical consumption
would resutlt in an estimate of VOC emissions from lawn care products.

E-4.2 Automotive Fluids and Fluid Leaks
Automotive fluids include brake fluid, steering fluid, transmission fluid, windshield washihg fluid,

windshield deicers, crankcase oil, engine starting fluids, engine coolant and gas-line antifreeze.
Additives such as oxidation inhibitors, rust inhibitors, antiwear agents, detergents and dispersants,
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pour-point depressants, viscosity index improvers and foam inhibitors are added in varying
combinations to most automotive fluids.

VOC emissions from automotive fluids are associated with draining, refilling, overfilling or
replacing fluids and from running and standing losses. Emissions occur both at the point of
application, mainly at service stations and residences, and at the vehicle. Emissions may peak during
rush hours due to higher engine temperature and emissions from engine coolants and antifreeze may
be greater during summer and winter months. Emissions levels are likely to be low, yet very widely
distributed. .

Estimating county-level VOC emissions from automotive fluids requires vehicle registration data
by class and estimates of the amount of fiuid used per vehicle by fiuid type and vehicle class.
Emission factors could be developed through field studies to determine emissions per unit volume
of automobile fluid, by fluid type and running/standing/refilling mode. County emissions can then be
computed by fluid type, vehiclé class, and running/standing/refilling mode.

E-4.3 Automotive Rustproofing/Undercoating

Automotive rustproofing/undercoating is the application of solvent-based coatings to prevent
cars from rusting. This category covers the application of undercoating after a-car leaves the plant,
such as at a dealership or a body shop. Since emissions from these individual sources would
probably not exceed 25 TPY, automotive rustproofing and undercoating are considered as area
sources of poliutants. Rustproofing and undercoating products may emit VOC, including aromatic
and aliphatic hydrocarbons, silicates and lead. - 3

Undercoatings are used to protect a car from rusting caused by climate, salts on roads, and
exposure to sea spray (salt). As a result, consumption of undercoatings may be higher in coastal
areas and in colder, wetter regions during the months preceding winter.

EPA has developed a profile for one formulation of undercoating.®> However, a representative
emission factor cannot be developed without data on formulations of other undercoatings and market
shares of each of these formulations. A survey of automotive shops may yield data on types and
amounts of undercoatings used. Regional estimates of consumption and product formulation can be
applied to population data to estimate emissions for the area under study.

E-4.4 Service Station Activities - Lubricating

Lubrication is the application of a substance of low viscosity between two adjacent solid
surfaces (one of which is in motion) to reduce friction, heat and wear between the surfaces. A
lubricating grease is a mixture of mineral oils with soaps (most commonly, soaps of sodium, calcium,
barium, aluminum, lead, lithium, potassium and zinc). Oils thickened with residuum, petrolatum or wax
may be called greases. Grease specifications are determined by the speed, load, temperature,
environment and metals in the desired application.®” Synthetic lubricants are organic fluids used
where petroleum-derived lubricants are inadequate. Each type has at least one property not found
in conventional lubricants. The major types are polyglycols (hydraulic and brake fluids), phosphate
esters (fire-resistant), dibasic acid esters (aircraft turbine engines), chlorofluorocarbons (aerospace),
silicone oils and greases (electric motors, antifriction bearings), silicate esters (heat transfer agents
and hydraulic fluids), neopentyl polyol esters (turbine engines) and polyphenyl ethers (excellent heat
and oxidation resistance, but poor low temperature performance).®

Lubrication and greasing activities emit VOC and other air toxics. Those emissions occur
during refilling or replacing and as a result of standing losses. Emissions per vehicle and/or
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emissions per service station are expected to be less than 25 TPY and should be included in area
source inventories.

Estimating emissions from lubrication and greasing activities requires county-level data on the
number of service stations, the number of vehicles serviced by class in each station and the amount
of fluid used per vehicle by fiuid type and vehicle class. These data could be used to estimate total
fluid used by type and vehicle class. Emission factors should be developed to determine emissions
per unit volume of fluid used. This factor may be broken down by fluid type, pollutant emitted, and
standing/refilling mode. Pollutant emissions per county by fluid type, poliutant type, vehicle class and . .
standing/refilling mode could be estimated by muitiplying the emission factors by the computed
volume of fluid used.

E-4.5 Service Station Activities - Repair

Service station repair activities require the use of engine degreasers, automotive brake cleaners,
engine starting fluids and solvents that clean carburetors and chokes. The evaporation of solvents
and propellants that occurs during the application of these cleaning products generates VOC
emissions, primarily butane.

VOC emission factors for carburetor and choke cleaners, brake cleaners, engine degreasers
and engine starting fluids are available from Compilation and Speciation of National Emission Factors

“ for Consumer/Commercial Solvent Use. However, these emission factors were developed using sales

data and may not reflect the actual VOC emissions from automobile repair. Multiplying county-levet

‘vehicle registration by the appropriate emission factors will yield county-wide estimates of VOC

emissions resutting from automobile repair.
E-4.6 Laminating

Lamination is the bonding of layers of materials together for structural, protective or decorative
purposes. Laminating encompasses commercial and industrial applications, ranging from industrial
production of pipe and building materials to commercial activities such as home building. Typical
laminating markets are construction and packaging. Laminating products include counter tops, wall
panels, cabinetry and specialty packaging.

Adhesives used in the laminating process are sources of VOC emissions. Some particulate
matter is also generated from the handling of filler materials and the trimming during finishing
operations. Industrial applications emitting more than 25 TPY of VOC should be categorized in point
source inventories under solvent emissions from adhesives. Commercial laminating is applied
predominantly in urban areas and is likely to emit less than ten TPY.

Current methods used to estimate emissions from solvent uses either allocate national
consumption to the area under study based on employment and population statistics or apply a per

" capita factor to solvent use.® Estimating emissions resulting from specific solvents (like laminating)

in a study area requires emission factors to be determined from formulation data of brand-specific
products. Product-specific information requires regional market surveys and sales statistics. Many
of these data may be obtained from manufacturers and trade associations. However, formulations
and market shares may be subject to constant change due to economic and technological changes
in the market.

E-4.7 Research and Testing Laboratories

Research and testing laboratories are low-level consumers of a wide variety of potentially toxic

| solvents and chemicgl substances and have been identified for review under Title il of the CAAA.
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Most laboratories are equipped with chemical fume hoods and building exhausts which vent the
emissions directly to the atmosphere. Large medical research facilities are likely to have on-site
ethylene oxide sterilizers and toxic waste incinerators which also emit to the atmosphere. Emissions
may result from chemical mixing, chemical reactions, equipment cleaning and washing, and chemical
storage (in laboratories and in stock rooms). These laboratories are usually located in institutions
such as universities, and in research and commercial faboratories such as medical testing
laboratories. These laboratories may be concentrated mostly in urban and suburban areas.

VOC may be emitted from solvents such as acetone, chioroform, and ethanol, which are usually
volatile and potentially toxic. The total amount of VOC emitted from a research and testing laboratory
is unlikely to exceed 100 TPY. Seasonal and temporal characteristics depend on the type of research

.laboratory. Universities would probably use the bulk of their solvents from September through May.

Most research and development laboratories would follow five day per week and eight hour per day

~ schedules. Some combustion poliutants (e.g., CO and NO,) may also be emitted from on-site

incinerators; however, the quantities emitted are likely to be insignificant.

To estimate emissions from research and testing laboratories, companies that manufacture
reagent grade solvents and other volatile organic compounds should be identified. If these
companies can be assured that confidentiality of their sales figures will be maintained, annual
estimates of the volume of various solvents sold can be obtained. The species that are consumed
in significant quantities can then be identified. These annual volumes can be allocated to various
states based on the amount of federal funds allocated to a state for research or development.*'® This
estimate of state soivent and chemical consumption can then be allocated to each county based on
employment in the research, development and testing services sector as given in County Businegs
Patterns.

E-4.8 Qil and Gas Production - Well Drilling

Oil and gas well drilling results in emissions of VOC, methane, ethane and, if gas is flared, H,S
and SO,, CO, CO, and NO,. Most onshore wells are located in rural areas while offshore wells may
be located off the coast of both urban and rural areas. Emissions from an individual drilling operation
will most likely be less than 25 tons per year and should be included in the area source inventory.
Oil or gas exploratory drilling activities are found mannly in Texas, Oklahoma, New Mexico, Ohio,
Pennsyivania and West Virginia. In states which do not allow the flaring of gas (e.g., West Virginia),
emissions resulting from drilling may be minimal. In states which allow gas to be flared, additional
emissions associated with the vented gas are generated.

AP has developed emission factors for each component of gas- and oil-producing facilities."
For states that do not allow venting of gas from drilling, emissions may be computed using the API
emission factors. Data needed to apply these emission factors include the number of wells drilled and
the components associated with each well. In 1985, APl published Well Completion and Footage
Drilled in the United States, 1970-1982." If these data have been updated, the most recent year's
data can be used tc estimate the number of wells drilled in the United States. States that allow
venting of gas during exploratory driliing may have an additional source of emissions associated with
this vented gas. However, data for the emissions from the vented gas may not be readily available.

E-4. 9 Oil and Gas Productlon Field Activity

Field activity components of oil and gas production include extraction operations during which
oil and gas are brought to the surface, separation of liquefied petroleum gases and sweetening of
natural gas that contains sulfur. The extraction and separation activities result in emissions of ethane,
methane, heavier hydrocarbons and H,S. Sweetening of natural gas emits H,S and SO,
Hydrocarbons and H,S emissions may result from leaks in the component parts of the wellhead and
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‘venting of gas during production operations. Although an individual well may release.less than 25
~ tons of poliutants per year, an oil or gas field may contain many wells from which total emissions may
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exceed 25 tons per year.

Emission factors for each component of oil- and gas-production facilities are documented in
several sources. API has hydrocarbon field actMty emission factors for methane, ethane, butane,
propane, pentane and heavier hydrocarbons." AP-42 contains an emission factor for SO, emissions
from gas sweetening."”® To estimate emissions from a facility, all components at the facanty must be
inventoried and the corresponding emission factors applied. Emission factors for each component
differ by type of production (oil or gas) and well location (onshore versus offshore). State officials can
be consukted to determine the reporting requirements for oil and gas field activity. For states with
strict reporting requirements, there may be enough data to estimate the number of wells per county.
For other states, county-level field activity should be estimated based on the number of wells in the
state. The Natural Gas Annual publishes annual data on the number of producing natural gas and
condensate wells in each state.’ These data can be apportioned to the county level based on
employment in the oil and gas production sectors obtained from County Business Patterns under SIC
code 1311. ]

To determine SO, emissions, the average H,S content of gas in the state must be estimated.

Often, the sulfur removed during the sweetening process is sold; therefore, the amount of sulfur that

is produced and sold by each county or state may be used to estimate the amount of H,S in the gas.
AP| may be able to provide average wellhead composition based on fuel produced and location of
the wellhead. State officials should be able to provide information on wellheads in their states. H

" neither APl nor state officials are able to help in determining welihead profiles in each state, data from ¢

wellhead studies by API, CARB and others can be used to estimate the profile. After the welihead
profile is determined or estimated for each state, the emission factors reported by API can be applied
to estimate total emissions by hydrocarbon group.

E-5 OZONE EMISSIONS SOURCES

Sources under this major heading emit ozone directly as a result of some activity. Only one
category, ultraviolet and electron beam curable coating, is discussed in this Appendix.

E-5.1 Ultraviolet and Electron Beam Curable Coating

Radiation curable coatings and inks (ultraviolet (UV) and electron beam (EB)) are high-solid -
formulations used as substitutes for conventional solvent-based thermal curable systems.
Traditionally, coatings consist of a solid polymer dissolved in a solvent and further diluted with solvent. -
The solvent ranges from 50 to 90 percent of the coating formulations. After the coating is applied,
the substrate being coated is sent through a dryer to evaporate the solvent. Radiation curable
coating technology is currently being used in surface treatment, electronics, pigmented resins, and
adhesives. The radiation. source for these systems is either an ultraviolet light or an accelerated
electron beam. Theoretically, radiation curable coatings can.be solvent-free, but to retain des:rable
properties such as viscosity and easy application, some solvent is added.

Radiation curable coating systems which use solvent-containing coatings emit VOC. Particulate
matter may be emitted when paint sprays are atomized. Ozone formation may result under certain
circumstances at very low wavelengths. In addition, some radiation curable coating components are
thought to be mildly toxic, but not much is known about long-term exposure to coating formulas used

_in UV and EB-curing. Each commercial formulation would need to be examined individually to

determine toxicity.
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UV and EB curable coatings are replacing current coatings-related point and area sources.

“Their production and use would have large point source, small point source and some area source

components. Since most UV and EB curable systems are expected to be used in industrial rather than
consumer or commercial settings, these systems may have a more urban characteristic.

.One method to determine VOC emissions from UV and EB curable coatings processes would
use current assumptions concerning solvent use in UV and EB coating and emission factors for
conventional coating applications. The result might be a range of emissions representing 40 to 60
percent of the VOC emissions from conventional uses of solvents in the applicable coatings
categories.”'®" A second method may be developed when more information is available on UV and
EB curable coating use, market penetration, solvent content, emission factors for air toxics and ozone,
etc. The second methodology would result in more detailed emissions estimates than the first
methodoiogy .

E-6 SMALL-SCALE COMBUSTION EMISSIONS SOURCES .

This major category includes small boilers and heaters, as well as other combustion activities.
These sources generally produce only small amounts of organic emissions relative to other sources.
The methodologies given can be used to estimate VOC, NO, and CO emissions.

Source categories discussed under this heading include kerosene space heaters; rocket
launches and test firings; backyard charcoal grills; commercial charbroiling, commercial deep fat
frying at restaurants; and cigarette smoke.

]
¥

E-6.1 Kerosene Space Heaters

Kerosene space heaters are used throughout the United States, usually as a supplementary
heat source to electric, fuel oil or natural gas furnaces. Their use would be expected to be greatest
during the winter months in northern regions of the country. There are three basic heater designs:
radiant heaters (blue flame), convective heaters (white flame) and two-stage convective heaters. Most
portable kerosene space heaters use K-1 grade kerosene fuel; some early models also used K-2 fuels.

Emissions from kerosene space heaters resuit from fuel combustion and fuel evaporation
(fugitive emissions). Most emissions are trapped indoors where the heater is being used. in addition,
there is a potential for evaporative emissions of kerosene from spillage during filling of the tuel tank
and leaking tanks and lines. The amount of pollutants emitted to the outdoors is dependent on the
poliutant and the relative *tightness® of the house. Particulate matter and many volatile components
may settle or become adsorbed to surfaces in the house while gaseous poliutants have a greater
tendency to migrate from the structure. '

Pollutants emitted from kerosene space heaters include CO, CO,, NO, NO,, SO,, formaldehyde
(HCOH), suspended particles and a number of potentially hazardous and toxic hydrocarbons.
Emissions from individual heaters are less than ten tons per year, thus this category should be
inventoried as an area source.

A possible methodology to estimate emissions from kerosene space heaters could assume a

._certain population of heaters with defined characteristics giving a derived number of heaters. This

derived number of kerosene heaters could then be muitiplied by the average amount of fuel burned
for the prevailing weather conditions of the region and an appropriate emission factor. Information
on the use, grade and distribution of kerosene by small-scale retail outlets may be available from
sources supplying gasoline and diesel distribution information. Information on the number, age,
burner type and condition of kerosene space heater equipment may be available from industry
sources. Emission factors are available from U.S. Department of Energy, EPA and U.S. Consumer
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Product Safety Commission studies and literature.'*'*® The emission factors may be weighted to

.reflect differing characteristics among the kerosene heater population in the area under study.

E-6.2 Rocket Launches and Test Flrlngs

Rocket launches and test firings release large quantities of hydrogen chioride, chiorine,

- aluminum oxide, NO,, CO, CO, and PM, resulting in a temporary localized degradation in air quality

near the launch or test site. The main air quality effect at launches and test firings is from the
combustion of the Space Shuittle’s solid rocket motors (SRMs). During a normal launch, a ground
cloud composed of hot exhaust products forms at the base of the launch platform. At higher
altitudes, the release of hydrogen chioride can produce acid rain under certain meteorologic
conditions.” As the Space Shuttle passes through the stratosphere, hydrogen chioride, nitric oxide
and aluminum oxide particles may be emitted, possibly resulting in the destruction of ozone
molecules.

Emissions from launching and test firing activities exceed 250 tons per episode and should be
considered major point sources. These emissions are localized and may be assumed to be restricted
to counties where launch sites and test sites are located

Environmental impact Statements for all the launch and test fi firing sites involved in the Space

- Shuttle Program are available.*' Emnssnons factors for the various poliutants have been calculated in
. pounds of pollutant per test fi iring.? For the purpose of characterizing emissions, rocket launches and

test firings should be separated. Rocket launch and test firing emissions should be addressed by
rocket type and fuel type. Muiltiplying the emission factors by the activity data from the Environmental,
Impact Statements would yield total annual emissions in tons occumng in the county of launch or test
site.

E-6.3 Backyard Charcoal Grills

Organic gases are emitted when charcoal lighter fluid is used to soak and light charcoal
briquettes in backyard grills. The lighter fluid, composed almost entirely of volatile constituents such
as petroleun naphtha and petroleum distillates, evaporates to contribute to the VOC burden in the
atmosphere. Some VOC are also emitted during the combustion of the charcoal and increase as the
flame dies down. NO, and CO are also emitted during combustion. Charcoal grills are used primarily
in the summer months.

The SCAQMD performed a detailed investigation of pollutant emissions from various methods
of igniting charcoal in grills.® However, no standard emission factors are currently available for

. estimating emissions from charcoal grills. The Barbecue Industry Association (BIA) prepares national

estimates of annual consumption of lighter fluids and charcoal briquettes. These estimates may be
apportioned seasonally by assuming that 80 percent is used in the ozone season and 20 percent is
used in the non-ozone season. Emissions generated during the non-ozone season may be allocated
to counties based on the number of single family dwellings in each county. Multiplying this estimate
by the emission factors will resuit in estimates of county-level emissions from charcoal grilling
generated during the non-ozone season. During the ozone season (summer), charcoal grills are used
in backyards, parks and other recreation areas. Usage during that season may be apportioned to
types of use (backyards or. recreation areas). Usage in recreation areas may be allocated to the
various.recreation areas based on attendance records. Multiplying the resumng usage estimates by
the emission factors would yield emissions for each recreation area. The remaining percent of
national usage during the ozone season may be used to estimate emissions from backyard grilling.
The county-wide emissions from this source may be estimated by apportioning this usage to counties

‘based on number of single-family dwellings in each county and multiplying the result by the emission

factors for each pollutant.
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E-6.4 Commercial Charbroiling

Charbroiling is the most common method of cooking meat at fast food and full service
restaurants. Charbroilers are used to cook steaks, hamburger patties, chicken and other foods.
Charbroilers consist of three main components, a heating source, a high-temperature radiant surface
and a grated grill. The meat is placed on the grill located above the radiant surface. Grease from
the cooked meat falls on the surface and causes emissions that are vented to the atmosphere.

The pollutants emitted from commercial charbroiling consist mostly of reactive VOC and PM.
Charbroilers using natural gas for a heating source also emit small amounts of NO,, SO,, CO, and CO.
Individual charbroilers are unlikely to emit more than 100 tons per year of any pollutant and should
be considered in the area source portion of the inventory. A typical restaurant operates six or seven
days a week, from 10:00 a.m. to 10:00 p.m.. Emissions are likely to be highest dunng lunch (11:00
a.m. to 2:00 p.m.) and dinner (5:00 p.m. to 9:00 p.m.) hours.

To estimate total emissions resulting from commercial charbroiling, information should be
gathered on the number of restaurants per county, sales of various meats to restaurants in a county
and the percentage of restaurants using charbroilers. While statistics on the number of restaurants
per county are available in County Business Patterns, the fraction of these establishments that use
charbroilers must be estimated. VOC and PM emission factors for charbroilers in California
restaurants are available from a stuciy conducted by EPA.?* However, more detailed emission factors
which reflect the amount and type of meat used at various establishments may be required to
estimate emissions from commercial charbroiling. Multiplying the emission factors by the estimated
amounts of each type of meat fired on charbroilers in commercial establlshments would result in
county-level emissions of VOC and PM.

E-6.5 Commercial Deep Fat Frying at Restaurants

Deep fat frying involves the cooking of foods in hot oils or greases. Potatoes are considered
the most commonly fried food. Other foods include doughnuts, fritters, croquettes and breaded and
batter-dipped fish and meat. The principal frying equipment is an externally-heated cooking oil vat.
During frying, moisture in the foods is released as steam. Some coaoking oils, as well as animal or
vegetable oils from the food, are steam distilled and released as VOC or as oil droplets during frying.
Excessive smoking (PM release) may be due to overheating of the food or to steam distillation of finely -
divided fat and oil products from old cocking oil or the food.

Peak times for fast food restaurants are from 11:00 a.m. to 2:00 p.m. and from 5: 00 p.m. to
9:00 p.m., resulting in higher emissions during these times. VOC, PM and other entrained fat particles
are emitted during frying. In general, fish and meat products, which contain higher percentages of
fats and oils, produce greater emissions than vegetable products. individual restaurant deep fat frylng
activity is unlikely to emit more than 25 tons per year of any poliutant.

One methodology to estimate emissions from commercial deep fat frying involves using
SCAQMD and other related emission factors. In 1987, SCAQMD estimated emissions from potato
fryers in the South Coast Air Basin.*® The SCAQMD emission factors are given as tons per fryer per
year.. These factors may be used to generate alternative emission factors such as pounds per person
per year or tons per restaurant per year. Multiplying these emission factors by the population or the
number of restaurants in a county would yield estlmates of county -level emissions from commercial
deep fat fryers.

Alternatsvely, if product-specific emission factors are developed (emissions per pound of product

fried), more precise emission estimates can be made. However, specific information will be needed
on quantities and types of products fried. Muitiplying the estimates cf each product fried (or
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surrogate data) by the corresponding emission factor would yield estlmates of total county-level
emnsslons from commercial deep fat fryers.

E-6.6 Cigarette Smoke

Cigarette smoke contains combustion products (including tobacco-related organics) which are
released into the indoor and outdoor atmospheres. Smoke contains volatile organics and metals that
are considered toxic. Although cigar and pipe smoking are similar sources, they represent only a
small fraction of the total tobacco smoked. : ‘

Estirates on the number of cigarettes smoked (U.S. total) and their average smoke analysis
may be obtained from data compiled by the U.S. Surgeon General and the Office on Smoking and
Health.*% The consumption data are updated annually and could be projected based on current
trends. Consumption can be allocated to the state or county by Federal or state cigarette tax
receipts. TSP, CO, NO,, VOC and methane can be estimated at the desired level of resolution by
mumplylng consumption data by the following emission factors:

mg/cigarette
Pollutant (unfiltered)
PM 22.5
vOC 6.75
co 19
NO, " 0.35
Methane 15 :

E-7 WASTE TREATMENT AND DISPOSAL EMISSIONS SOURCES

Emissions from waste treatment and disposal sources result from both evaporation and
combustion. Categories discussed include refinery sludge dewatering; waste incineration (developing
technologies for hazardous waste); and waste oil disposal.

E-7.1 Refinery Sludge Dewatering

Petroleum refineries generate sludge from AP| separators, dissolved air flotation (DAF) units and
biological waste from wastewater treatment. The sludge is often is dewatered by centrifuge, vacuum
filtration, plate and frame filtration or belt press filtration. The most common dewatering method is
belt filtration because of its high-throughput capecity and comparatively low cost. Sludge may be
heated during dewatering to improve efficiency and handling. The resulting fitter cake may be
landfarmed, landfilled or transported off-site for disposal. Filtrate is directed to wastewater treatment

- operations. - i
VOC emissions occur at the dewatering operation and recent test data indicate that the process
.may be a significant source of pollutants.®® Although the equipment is enclosed, the process is
vented to the atmosphere with or without controls. The generated emission factors from the testing
range from 0.7 to 6.2 pounds of VOC per 1,000 barrels throughput.*® The preliminary data presented
indicate that dewatering by belt presses may contribute ten to 100 TPY VOC at a refinery.

individual refineries should be asked to identify sludge dewatering processes and define sludge
and refinery throughput, as well as existing control equipment: Dewatering operanons that fall below
the point source emissions criteria could be treated in the same way that APl separators are now
treated in area source inventories. Refinery throughput or sludge generation unaccounted for in
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inventoried point sources could be subtracted from county-level overall refinery throughput. The
unaccounted portion could then be applied to the appropriate emission factor to develop county-level
area source estimates. The Petroleum Supply Annual publishes yearly refinery throughput by refinery
location.® .

E-7.2 Waste Incineration: Developing Technologies for Hazardous Waste

The passage of federal and state waste clean-up and control statutes over the last ten years
has spurred development of waste disposal technologies to replace landfilling, disposal
impoundments, deep-well injection, etc. Techniques such as waste minimization, reuse, biological
treatment, stabkilization and advanced incineration offer alternatives. Incineration, the thermal
decomposition of organics via thermal oxidation, provides the highest overall degree of destruction
for the broadest range of waste streams.

Many different incineration technologies are currently in use or under development. Established -
incineration technologies include liquid injection, rotary kiln, hearth, fume, fluidized bed reactors and
others. There are currently about 40 commercial hazardous waste incineration facilities in addition
to the transportable and mobile systems, in the United States. Transportable systems tend to be
larger, requiring up to 60 trailers to complete transport, but are capable of handling five to twenty tons-
of waste per hour. Mobile systems may be delivered on-site in just a few trailers, but tend to have
smaller capacities. These systems may be onsite for periods of months or years.’

Emissions from waste incineration may be generated during waste preparation (fugitives) and
combustion (stack). Most existing incinerators have some type of air pollution control device,
including quench, scrubbers, absorbers and electrostatic precipitator (ESP). Pollutants emitted are
waste- and fuel-dependent and may include $O,, NO,, VOC, CO, PM, air toxics, metals, acid gases
and others. Mobile and transportable units are expected to emit less than 25 TPY and should be
included in the area source inventory. Commercial (fixed) facilities, if properly operated, will also emit
less than 25 TPY of poliutants and should be considered as area sources. Typical uncontroited
emissions from PM and VOC range from 0.3 to 15 g/hour and 0.065 to 325 mg/hour respectively.®

Emissions from hazardous waste incinerators may be tracked through point source inventories.
Commercial operations can be identified through state permits. Aithough many of the sites are
temporary, they may be identified throu;h either the Superfund program or state permitting agencies.
Emissions can then be estimated by defining emission factors and activity levels for the different
technologies employed. However, based on available trial burn data, the emissions generated from
properly run incinerators are expected to be very small to meet federal requurements and/or state -
permit regulations.

E-7.3 Waste Oil Disposal

Waste oil categories. include industrial process oils (e.g., hydraulic oils, ubricants, etc.) and
motor vehicle crankcase oils. Historically, most studies have focused on disposal of crankcase oils.
Federal regulations for hazardous waste disposal (used oil is considered a hazardous waste under
RCRA) have become increasingly strict and encourage the recycling of used oil. it is often more
economical for industries to handle oil recycling or combustion internally rather than disposing of it.

» Air poilutants from waste oil disposal may enter the atmosphere as a result of evaporation of
oil when used as a dust suppressant or combustion of waste oil in boilers, kilns, diesel engines and

‘waste oil heaters. In addition, waste oil may be stored for periods of time.in underground storage

tanks, above-ground storage tanks (AGSTs) and oil drums. These containers may leak due to
problems with ancillary equipment (e.g., pipes, pumps, valves, etc.), tank failure, vandalism, fire,
explosions, natural disasters and operational error (overflow). The ultimate fate of waste il exposed
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to air is a function of the type and composition of the oil, the type of exposure and the dlimatic
conditions. The environmental impacts of poliutants emitted when waste oil is combusted depend
on the composition of the waste oil, the number of sources buming waste oil, the stack heights,
meteorological conditions, the type of combustion and the extent of use of emissions control
equipment. In any case, air poliutants emitted due to the evaporation of waste oil will consist largely
of VOC species. Combustion of waste oil will produce SO,. NO,, CO, CO,, VOC, particulate matter
and some toxic materials and heavy metals

Waste oil combustion in industrial boilers could most easily be accounted for in the point
source inventory. However, unless the release of waste oil from oil storage occurs at a source
otherwise counted.as a point source and the leak is substantial, oil leaks are not included in the point
source mventory "Waste oil used as a dust suppressant would be considered an-area source due
to its dispersed nature.

Combustion in waste oil heaters occurs predominantly in the winter when automotive repair
shops heat their mechanics’ bays with that oil. Other forms of waste oil combustion (e.g., industrial)
should occur independent of season, but occur in more industrialized areas. Waste oil use for dust

- suppression occurs most commonly in rural areas of the northern Rocky Mountain states, the extreme

Southwest, and the Southeast. In addition, waste oil is used as a dust suppressing agent in areas
where there is a concentration of mining, logging, construction or agricultural activities. These
industries produce significant quantities of waste oil and often apply the oil to their own roads.

For emissions estimation purposes, waste oil disposal activities may be subdivided into three
categories:  combustion of waste oil, use of waste oil as a dust suppressant and waste oil storage. ;
Nationali estimates of waste oil generated and the different use fractions are available from several
sources.*™* National estimates of oil generated may be allocated to the county level based on
industriai employment and motor vehicle registration data. County-level estimates can then be
allocated to the different uses based on the available estimates of national use fractions (e.g., percent
combusted, percent applied to dirt/gravel roads, percent stored).*** The emissions associated with
the various uses can then be computed using available emission factors for lead and PM from AP-42.
Emission factors for SO,, NO,, COz. VOC and CO may be derived from existing distillate or residual
oil combustion emission factors.*
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