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1.0 I NTRCDUCTI ON

1.1 PURPCSE

Czone is photochemcally produced in the atnosphere when volatile
organi ¢ conpounds (VOC) are mxed with nitrogen oxides (NO) in the presence
of sunlight. In order for an air pollution control agency to develop and
inplement an effective ozone control strategy, information nust be conpiled
on the inportant sources of these precursor pollutants. This is the role of

,the enission inventory--to tell the agency what types of sources are present
in an area, how nmuch of each pollutant is emtted, and what types of pro-
cesses and control devices are enployed at each plant. Utimtely, the
inventory is wused in conjunction with an appropriate source/receptor node
to relate enmissions of VOC and NO to subsequent l|evels of ozone in the
anbient air.

This docunent provides guidance to those engaged in the planning of a
VOC enission inventory and to those charged with the actual inventory conpi-

lation effort. It is published in tw major volumes. Volunme | is devoted
to presenting step by step procedures for conpiling the basic VOC enission
i nventory. In this context, "basic" refers to an inventory that provides

the type of data needed for the sinplest photochenical ozone source/receptor
model s, such as the Enpirical Kinetic Mdeling Approach (EKMA).1>2 Gener-

ally, the basic inventory wll produce annual or seasonal enission estimates
of reactive VOC for relatively large areas. Spatial resolution in such an
inventory will be at the county or equivalent level. This volume outlines

the procedures that an agency should consider in conpiling an enission
inventory when not anticipating use of a photochemcal atnospheric sinulation
model

Volume |l describes techniques for conpiling inventories of hourly
em ssions 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
photochem cal  atnmospheric simulation nodels.

Volume | contains a set of general technical procedures rather than a
single prescriptive guideline for conpleting a VOC emssion inventory.
Because users' needs nmay vary from area to area, and because certain tech-
niques nmay be applicable in some areas and not in others, no one prescrip-
tive nmethodology is recomended for use in all circunstances. Rather, a
nunber of optional techniques representing various levels of detail are
presented for conpiling the inventory. In addition, advantages and disad-
vantages of these techniques are weighed to help the agency to decide what
level of detail wll be sufficient to meet its needs and objectives and
at the same tinme, what can be acconplished given the constraints on the
inventory conpilation effort.

1-1




This document is not intended to set forth the Environnental Protection
Agency's requirenents for inventory development or inventory data subnittals
Moreover, this docunent does not prescribe what control neasures should be
considered in a specific inventory effort such as Reasonable Available
Control Technol ogy (RACT). Athough these topics are nentioned in Volune |
for discussion and exanple purposes, the reader should consult the Environ-
mental Protection Agency's State Inplenentation Plan (SIP) regulations to
deternine the specific emssion inventory and control strategy requirements
applicable to particul ar programs."

1.2 CONTENTS OF VOLUME |

The ngjor enphasis of this guideline is on the development of a VOC
emssion inventory that is wuseful in various facets of an ozone contro
pr ogr am Thus, when describing the planning and inplenentation of an
inventory, the bulk of the discussion herein centers on issues that relate
to developing a strategy for ozone control. The VOC inventory can, of
course, be useful to the agency in other areas, such as in prograns dealing
with specific toxic organic chemcals. The procedures in this docunment
will be generally applicable to developing VOC emission inventories for use
in other program areas and also to developing inventories of other pollutants
than VOC, including NO,.

Volume | is divided into chapters that correspond to the major steps
necessary in the basic inventory effort. Chapter 2 discusses planning, an
inportant and often neglected aspect of inventory effort. Various planning
considerations are explored, and guidance is offered to the agency to help
it decide which inventory approach should ultimately be pursued, given the
resources it has available. Included in Chapter 2 is an overview of the
basi ¢ "how to" procedures presented in the renmai nder of the docunment. A
generalized flowhart is presented which outlines the mgjor activities
necessary in the basic emssion inventory conpilation effort.

Chapter 3 describes the various ways source and enmissions data can be
collected on individual sources for wuse in the point source inventory.
Direct plant contacts of wvarious types, including questionnaires and plant
visits, represent the preferred approach for data collection. Approaches
are also discussed involving publications and other information sources.

Chapter 4 describes procedures for mnaking collective activity |[evel
and enission estimates for those area sources generally too small or too
nunerous to be considered individually in the point source inventory. Such
procedures include making field surveys of actual area source activity as
well as the use of surrogate indicators of area source activity such as
popul ation and enpl oynent.

Chapter 6 discusses procedures for naking emssion estimates based on
the source data collected from the plant contacts, field surveys and question-
nai res. Procedures for handling source test data and perforning material
bal ances are described. The basic use of enission factors is reviewed,
including cases where adjustments can be nade to reflect specific source
paraneters and environmental conditions. Aso presented are procedures for
"scaling up" the inventory to account for missing sources as well as for
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adjusting the VOC enissions to exclude nonreactive conponents. Finally,

seasonal adjustnment of the inventory is discussed along wth techniques for
projecting emssion totals.

Chapter 7 discusses reporting, i.e., the presentation of inventory
information in various ways useful to the agency. Reporting can include
listings of the individual data itens contained in the inventory files as
well as wvarious kinds of summary nanipulations.

Appendix A contains a glossary of inportant terms wused in conjunction
with VOC enmission inventories. These definitions may give persons not
famliar with VOC inventories a better understanding of this docunent and of
conpiling such inventories in their areas. Appendix B provides a detailed
listing of point source process enmssion points. Appendix C contains sunmary
descriptions of the VOC sources for which EPA has or wll establish control
techniques guideline (CTG.

Appendix D includes an exanple of a cover letter and questionnaire used
inmailing surveys for point source inventories. Appendix E provides a
nunber of exanples of emssion inventory docunentation. Appendix F contains
summary descriptions of the NEDS and EIS/P&R inventory systens available
from EPA for general use.

Comments and suggestions regarding the general technical content of
this docunent should be brought to the attention of the Director, Mnitoring
and Data Analysis Dvision, Ofice of Ar Qality Planning and Standards,

U S. Environnental Protection Agency, Research Triangle Park, NC 27711.

The reader should note that no procedures are presented in Chapter 5
for conpiling inventories of emssions from highway vehicles. Recommended
techniques are being developed and will be in future editions of this
docunent . In the nmeantime, for information on this subject, the reader
should contact EPA's Cfice of Transportation and Land Use Policy, ANR 443,
401 M Street SW Washi ngton, DC 20460.

References for Chapter 1.0

1. Uses, Limtations and Technical Basis of Procedures for Quantifying
Rel ationships Between Photochemcal xidants and Precursors,
EPA-450/2-77-021a, U.S. Environnental Protection Agency, Research
Triangle Park, NC  Novenber 1977.

2. User's Manual for Kinetics Mdel and C(zone Isopleth Plotting Package,
EPA-600/8-78-014a, U.S. Environnental Protection Agency, Research
Triangle Park, NC July 1978.

3. Procedures for the Preparation of Emssion Inventories for Volatile
O ganic  Conpounds, Volunme |I, EPA-450/4-79-018, U S. Environnental
Protection Agency, Research Triangle Park, NC  Septenber 1979.

4, Emission Industry Requirements for 1982 (zone State Inplenentation
Plans, Draft, EPA-450/4-80-016, US. Environmental Protection Agency,
Research Triangle Park, NC  Septenmber 1980.
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2.0 VOC |NVENTGRY OVERVIEW AND PLANNI NG

2.1 OVERVI EW CF | NVENTCRY PROCEDURES

The next several chapters present the "how to" for conpiling the basic
volatile organic conpound emssion inventory. Enmphasis is given to nethod-
ologies that produce annual enission estimtes of reactive VOC for broad
geographical areas and which can be resolved to the county level. Some
discussion is devoted to adjusting an annual inventory of VOC enissions to
reflect conditions during the ozone season, which is the tine interval of
primary interest in photochemcal ozone production

Four basic steps are involved in the preparation of a VOC enission
i nventory. The first is planning. The agency should define the need for
the VOC inventory as well as the constraints that limt the ability of the
agency to produce it. The wvarious planning aspects discussed in the follow
ing sections of this chapter should all be considered prior to initiation of
the actual data gathering phases of the inventory effort. Al proposed
procedures and data sources should be documented at the outset and be sub-
jected to review by all potential wusers of the final inventory, including
the managenent and technical staff of the inventory agency.

The second basic step is data collection. A mjor distinction involves
whi ch sources should be considered point sources in the inventory and which
should be considered area sources. Fundanmentally 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 estinmate area source activity. Mich nmore detail ed data
are collected and maintained on point sources

The third basic step in the inventory conpilation effort involves an
analysis of data collected and the developnent of emission estimates for
each source. Emssions wll be determned individually for each point
source, whereas emissions Wwill generally be determined collectively for each
area source category. Source test data, material balances, and em ssion
factors are all used to make these estimates. Adjustnents are required to
exclude nonreactive VOC and to nake the resulting enmission totals repre-
sentative of the ozone season. A special adjustnent called "scaling up" is
necessary in some cases to account for sources not covered in the point
source inventory. Estimates of projected emssions nust also be made as
part of this step.

The fourth step is reporting. Basically, reporting involves presenting
the inventory data in a format that serves the agency in the devel opnent and
inpl ementation of an ozone control program or other regulatory effort.
Depending on the capabilities of the inventory data handling system nany
kinds of reports can be developed that wll be useful in nunmerous facets of
the agency's ozone control effort.
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Figure 2.1-1 provides a generalized flowhart outlining the major
elements and activities needed in the conpilation of the basic VOC emssion
i nventory. Each of these activities is described in detail in the follow ng
chapters, except for the various aspects of planning, which are discussed in
the following sections of this chapter

2.2 CENERAL PLANNI NG CONSI DERATI ONS

Before an agency initiates the actual conpilation of the VOC emssion
inventory, the agency's managenent and technical staff nust carefully
evaluate what its specific inventory needs are with respect to ozone strategy
devel opnment and nust define what objectives it expects the inventory to
meet . Further, once agency nanagenent and staff have determned what its
needs are, and what specific objectives they expect the VOC enission inven-
tory to nmeet in the agency control program a nunber of considerations
should be nade before actually initiating the inventory. These consider-
ations involve various requirements and constraints--technical, econonic
and legal--that nust be accounted for during the planning stages of the
inventory effort. Depending on the agency's needs, the tine and resources
expended in dealing with these various requirements and constraints wll
vary. This chapter provides guidance to help agency managenent and tech-
nical staff decide how these various considerations can best be addressed
with available resources to design and conplete the emssion inventory.

During the planning step of the VOC emssion inventory, the agency
should address a nunber of questions which occur in developing the inven-
tory. The following questions should have been answered prior to initiating
the collection phase of the inventory effort.

0 Wiat are the end uses of the VOC emission inventory (i.e., State
Inplenentation Plan [SIP] subnmittal, community or constituency reports, air
quality research, etc.)?

° Have the source categories been defined that will be included in
the inventory? Are these categories conpatible wth the source and enissions
i nformation available? Are they detailed enough to facilitate the making
and reporting of control strategy projections and to readily define emssions
of nonreactive VOC?

° Wiat are the manpower and budget allocations required and available
for the inventory effort?

° Has the geographical area been outlined that wll be inventoried?
Wiat level of spatial resolution is needed for the source/receptor node
that wll be used? Wat are the smallest political jurisdictions wthin the
inventory area for which area source activity level information is readily
avai | abl e?

0 Wiat inventory base year will be selected which is appropriate for
the inventory end use?

° What sources will have seasonally varying em ssions? WII the
inventory be seasonally adjusted? WII annual or daily emssions be conpiled?
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° Has the point source cutoff level been defined? Do a large nunber
of industrial/commercial solvent wusers exist whose enissions are below the
chosen point source cutoff level? How will the inventory be scaled up to
account for these sources? \hat area source procedures will be utilized?

0 How will source data be collected for point and area VOC em ssion
sour ces?

° What procedures will be used to identify nonreactive VOC eni ssions
and exclude them from the inventory?

o How wll the agency project enissions? WII general growh
factors be wused, or.will facility-specific growh information be solicited
during the plant contacts? W/l the procedures used for estimating projected
em ssions be methodologically consistent with those in the base year? What
Wil Ee the projection period, including the end year and internediate
years’

0 Can the existing inventory (including background data) be used as
a starting point for the update? Are inportant VOC sources omtted from the
existing data base?

0 Are all sources of NO identified, including those noncombustion
industrial processes that do not emt any VOC?

° What inventory data handling system wll be utilized? Is it
conpatabile with EPA's NEDS or EIS?

° What quality assurance measures are to be applied to the emssion
inventory?

°  Wat inventory docunentation will be required?

° Does the agency anticipate running a photochemcal nmodel wusing the
basic inventory as a starting point for a mnore resolved inventory? If so,
has Volume II! been studied, so that the additional data needs and data
handling requirements are understood?

The subject of each of the above questions is discussed briefly in the
next  sections.

2.2.1 VOC EMSSICN INVENTCRY END USES

The most basic consideration in inventory planning is the ultimte
use(s) of the emssion inventory will be used for upon conpletion. The end
uses of an inventory fall into two general categories: (1) air quality
research and (2) air quality control strategy development.

An air quality research inventory could fulfill any nunber of data
requirements for studying the relationship between VOC emissions and ozone
concentrations in any given study area. Usually, inventory requirements are
determned only by the inventory agency's study needs. Thus, nost research
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inventories are unrestricted, allowing the agency unlimted consideration of
inventory nmethodol ogies, data reporting formats,- projection techniques and
the other itens discussed in the remaining sections of this chapter.

Wile air quality or enmission control strategy inventories can be
initiated by an individual agency, nmost are undertaken as legal requirenents
which usually set forth specific procedures to be used. The nost comonly
required inventory is the SIP inventory. Requirements for these inventories
are outlined in EPA guidance 12 to 24 nonths before the SIP subnittals are
to be conpleted. Wien using this volume to plan and develop a SIP VCC
inventory, it 1is suggested that applicable EPA guidance be consulted to
avoid enploying inappropriate procedures.

In addition to fulfilling legal requirements, a good VOC control
strategy inventory can be very useful to an air pollution agency. On a day-
to-day basis, the point source listing of the inventory can be useful in
investigating citizen conplaints and possible violations of emssion codes.
In the long term an accurate conpilation of emssions in the inventory will
lead to better assessment of the inpact of community growth on air quality.
By considering what uses the VOC enmissions inventory wll serve, the inven-
tory can achieve any program objective, whether research or regulatory in
nat ure.

2.2.2 SOURCES CF VOC EM SSI ONS

An inportant consideration affecting emssion accuracy is whether the
agency has included all sources of VOC in its inventory. Table 2.2-1 presents
those major sources of VOC that, at a mninum should be considered in the
i nventory. Some sources in this table are generally considered point sources,
sone are generally handled collectively as area sources, while others, such
as drycleaners, can be either point or area sources, depending on the size
of each operation and the particular cutoff nade between point and area
sour ces.

The entries in Table 2.2-1 describe general source categories and do
not list all of the enitting points that may be associated with any of the
particular source categories. For exanple, petroleum refining operations
actually include nmany emtting points ranging from process heaters to indivi-
dual seals and punps. Appendix B contains a nore detailed listing of pro-
cesses included in the categories shown in Table 2.2-1. General process and
emssions information on these sources nmay be obtained from AP-42, _Conpilation
of Air Pollution Enission Factors® (including supplenents) and in Appendix C
of this docurent.

Those stationary sources of VOC for which EPA has published or wll
publish Control Techniques Qiidelines (CTG are included in the categories
listed in Table 2.2-1 and Appendix B. Summary information on nmany of these
sources is presented in Appendix C.  Additional process, enission, and
control device information is available on these sources in the CIG docunents
which are or wll be available from the Drector, Enission Standards and
Engineering Division, Mil Drop 13, US Environmental Protection Agency,
Research Triangle Park, NC 27711. Many of these documents are cited in the
following chapters of this volune.
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Table 2.2-1., Volatile GOganic Conpound (VOC) Enission Sources.

L AR AL Ak AV W oW

Ol and Gas Production & Processing

Gasoline and Crude G| Storage'

Synthetic Organic Chemcal Storage
& Transfer

Ship and Barge Transfer of VOC

Barge and Tanker Cl eaning

Bul k Gasoline Termnals?

Gasol i ne Bul k Plants3

Service Station Loading (Stage I)

Service Station Unloading (Stage I1)

Ot hers

| NDUSTRI AL PROCESSES

Petrol eum Refineries

Lube G| Mnufacture

Organi ¢ Chemical Mnufacture

I norganic Chenical Mnufacture
Fermentation Processes
Vegetable Ol Processing

Phar maceuti cal Manufacture
Rubber Tire Manufacture

Pl astic Products Manufacture
Rubber Tire Mnufacture

SBR Rubber Manufacture
Textile Polymers & Resin Manufacture
Synthetic Fiber Manufacture
Iron and Steel Manufacture

O hers

[ NDUSTRI AL  SURFACE COATI NG

Large Appliances

Magnet Wre
Aut onpobi | es
Cans

Metal Coils
Paper
Fabric

Metal Wbod Products

M scel | aneous Metal Products
Plastic Parts Painting

Large Ships

Large Aircraft

Ot hers

Architectural Coatings
Auto Refi ni shing
Ot hers

OTHER SOLVENT USE

Degr easi ng

Dry C eaning

Graphic Arts

Adhesi ves

Cut back Asphal t

Sol vent Extraction Processes
Consuner/ Comrerci al Sol vent Use
Ot her

OTHER M SCELLANEOQUS SOURCES

Fuel Conbustion

Solid Waste Disposal

Forest, Agricultural, and C her
Open Burni ng

Pesticide Application

Waste Sol vent Recovery
Processes

Stationary Internal Conbustion

Engi nes

MOBI LE SOURCES

H ghway Vehicles
a. Light Duty Autonobiles
h. Light Duty Trucks
c. Heavy Duty Gasoline
Trucks
d. Heavy Duty Diesel Trucks
e. Mtorcycles

O f Highway Vehicles
Rai |
Aircraft
Vessel s

Lincludes all storage facilities except those at service stations and bul k

plants.
Loading tank trucks and rail cars.
Storage and transfer operations.
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2.2.3 EM SSI ON | NVENTORY NMANPONER REQUI REMENTS

To ensure that sufficient resources have been allocated to achieve good
results with an inventory effort, cost and manpower requirenents should be
evaluated in the planning stage of the project. Technical manpower and

budget allocations required will be a function of the nunmber and type of
sources to be inventoried, the pollutants being inventoried, and the desired
data base detail. These inputs, in turn, wll be affected by the inventory

end use, the size of the inventory area, and data handling capabilities.
Admini strative and secretarial support will be a function of the technical
manpower and budget allocations determned by all of the above factors.3,"

Since cost and manpower requirenents wll vary for each inventory
effort, mnpower and budget allocations should be deternmined case by case.
Wien an agency has conducted inventories regularly, its past experience can
be used to estimate requirements. If an agency desires a nmore detailed
determination of requirenents, a conputer model* is available from EPA which
estimates technical and adnmnistrative costs associated with emssion inven-
tories. To use the nodel, or to obtain additional information, contact an
EPA Regional Ofice or the Control Programs Qperations Branch, Control
Prograns  Development Division, M>15, US.  Environnental Protection Agency,
Research Triangle Park, NC 27711.

2.2.4. GEOGRAPH CAL AREA

Wien planning a VOC enissions inventory, the responsible agency nust
determ ne geographical boundaries wthin which enissions wll be identified.
Statewide inventories provide a broad conprehensive data base which can be
useful but which require increased data handling. Hstorically, VOC inven-
tory efforts have often been confined to urban areas. \Watever area an
agency decides to inventory, the decision should be based on neteorol ogical
and air quality data as well as on control strategy considerations.

Because ozone can form as a result of photochenical reactions many
mles dowwind from the precursor pollutant sources, a fairly broad area
should be covered by a VOC enissions inventory. A a nininum the urban and
suburban areas should be enconpassed. ldeally, the inventory area should
include (1) all nejor emssion sources that may affect the urban area, (2)
areas of future industrial, commercial and residential growh, (3) as many
anbient pollutant nonitoring stations as possible, and (4) downw nd receptor
sites of interest. In this last regard, the inventory area should enconpass
areas downwind of the urban area where peak ozone levels 'occur. In general,
the area inventoried for a less data intensive source/receptor nodel such as
EKMA® should be the same as the area that needs to be covered for use in a
phot ochem cal model .

Mddeling considerations are not the only factors influencing the
designation of the area covered by the inventory. In nany cases the inven-
tory area wll be prescribed to follow certain existing political boundaries.
Mbst  comonly, county boundaries are followed. In certain cases, however,
other jurisdictions will be considered, such as cities, towns, townships, or
pari shes. Typically, the inventory area includes a collection of such
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jurisdictions representing air basins or at least areas enduring comon air
pol lution problems. Air Quality Control Regions® are exanples of areas
that are wused for inventory conpilation purposes in ozone control prograns.

In cases where the inventory area has not been prescribed, and if
uncertainties exist about future land use or the effect of neteorological
conditions, the agency should include as nuch area as possible. In this
way, a subset of the enmission inventory can be used when the nodeling and
control strategy analyses are subsequently nade.

2.2.5 SPATI AL RESCLUTI ON

Because the less data intensive source/receptor relationships such as
EKMA are not sensitive to changes in the location of enmissions, data, conpiled
at the county (or county equivalent) level generally provide sufficient
spatial resolution. The county linits are logical boundaries for conpiling
an enission data base for two reasons. The first is because of the area
wide nature of the ozone problem  Czone 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 anong precursor pollutants emtted
over broad geographical areas. Consequently, less spatial resolution is
generally required for wvolatile organic enissions than is necessary for
other pollutants.

The second reason for conpiling volatile organic emssion inventories
on a county basis is because of data availability. The county represents
the smallest basic jurisdiction for which various records are typically
kept that are appropriate for wuse in developing area source enission
esti mat es. Thus, because it provides sufficient resolution for the |ess
data intensive source/receptor relationships, and because of the conveni ence
it affords the agency, the county is the optinum jurisdictional wunit for
conpiling inventories to be used in developing an ozone control strategy.
Countywi de enmissions can be summed to conpile total emssions for an entire
inventory area.

2.2.6 BASE YEAR SELECTION
Selecting the appropriate base year for the emssion inventory is a

straight forward 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

attenpting to relate air quality and enissions. However, in nost control
strategy inventories, the inventory base year wll be determned by Iega
requirements, such as those set forth by EPA for SIP inventories. |In any

case, the base year should be determined before initiating data collection.
2.2.7 TEMPORAL RESQLUTI ON

Because sinpler source/receptor nodels are not particularly sensitive
to small scale tenporal variations in emssions, the VOC inventories used
in these nodels do not need to be tenporally resolved to the extent necessary
for the nmore conplex photochemcal nodels. Thus, inventories of annual
emssions wll generally suffice. Annual emssions data have historically
been collected by nost agencies for various reasons, nmainly because annua
activity levels are nost readily available for certain sources.
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In sone cases, the agency may find it worthwhile to consider adjusting
the annual emssion estimtes to nore accurately reflect VOC emssion rates
during the ozone season. The major categories whose VOC enissions may be
significantly different during the ozone season are nobile sources and
petroleum product storage and handling operations. f course, any source
whose activity is known to vary seasonally wll have varying enmssion rates.
Seasonal adjustnent of VOC emissions is discussed in Chapter 6.

[f, for sone reason, an inventory of daily emssions has been conpiled,
such an inventory is also suitable for use in a less data intensive source/
receptor nodel such as EKMA. This is because in such nodels, the relative
emssion contribution from of each source is used to define control measures
rather than the absolute quantity of emssions from each source. As long as
the relative inportance of each source is roughly the sane, annual, seasonal
or daily inventories may all be used with the less data intensive nodels.

2.2.8 PO NI/ AREA SQURCE DI STI NCTI ONS

A major distinction typically nade in inventories is between point and
area sources. Point sources are those facilities/plants/activities for
which individual source records are maintained in the inventory. Under
i deal circunstances, all sources woul d be considered point sources. In
practi cal applications, only sources that emt (or have the potential to
emit) nore than sone specified cutoff |level of VOC are considered point
sour ces. Depending on the needs of and resources available to the agency,
this cutoff level wll wvary. Area sources, in contrast, are those activ-
ities for which aggregated source and enission information is maintained for
entire source categories rather than for each source therein. Sources that
are not treated as point sources nust be included as area sources. The
cutoff level distinction is especially inportant in the VOC inventory because
there are so many nore small sources of VOC than of most other pollutants.

If too high a cutoff level is chosen, many facilities wll not be
considered individually as point sources, and if care is not taken, enis-
sions from these sources may not be included in the inventory at all.
Techniques are available for "scaling up" the inventory to account for
m ssing sources (see Chapter 6.4). However, such procedures are invariably
less accurate than point source methods.

If too low a cutoff level is chosen, the result wll be a significant
increase (1) in the nunber of plant contacts of various sorts that nust be
made and (2) in the size of the point source file that nust be naintained.
Wile a low cutoff level my increase the accuracy of the inventory, the
tradeoff is that many nore resources are needed to conpile and maintain the
i nventory.

A comonly recomrended upper limt on the VOC point source cutoff |[evel
is 100 tons/year. If resources allow, a lower cutoff level is encouraged.
A recent study in several urban areas has shown the existence of nmany VCC
sources emtting less than 25 tons per year.’ Moreover, many of these
sources are in categories for which no reliable area source inventory pro-
cedures currently exist. Because of this, sonme agencies have opted to
Aafina ratnff Tewvsale kolnw 5 tons per year in order to directly cover a
larger percentage of VOC enissions in a point source inventory.
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Deciding the point/area source cutoff level should be done carefully.
For this reason, the reader is referred to the additional discussion on the
point/area source cutoffs in Chapter 3.0

2.2.9 DATA COLLECTI ON METHODS

Several methods are presented in this volume for collecting data for
poi nt and area sources of VOC em ssions. However, the inventorying agency
must decide which procedures to use in an VOC inventory effort. Point
source nethods include nail surveys, plant inspections, wuse of agency permt
and conpliance files, and source listings. Area source nethods include
modified point source nmethods, local activity level surveys, apportioning of
state and national data, per capita emssion factors, as well as emissions-
per-enpl oyee  factors.

To a certain extent, determining which data collection methods to
enploy wll occur during the data collection, as the agency receives feed-
back on the success of data collection. However, the agency shoul d, whenever
possible, deternmine in the planning phase what methods will be used in data
col I ection. Determning in advance which methods to use wll allow time to
obtain necessary reference and support materials and wll help better allo-
cate work hours to the individual data collection tasks as well.

The data collection methods and considerations for their use are
di scussed 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 emssion inventory.

2.2.10 EXCLUSI ON OF NONREACTI VE COVMPOUNDS AND CONSI DERATI ON OF SPEC ES
| NFORMATI ON

Wiile nost volatile organic conpounds wultinmately engage in photochem ca
reactions, sone are considered nonreactive under atnospheric conditions
Therefore, controls on the enmissions of these nonreactive conpounds do not
contribute to the attainment and maintenance of the national anbient air
quality standard for ozone. These nonreactive conpounds are listed below

Met hane

Et hane

1, 1, 1-Trichloroethane (methyl chloroforny
Met hyl ene chl ori de

Tri chl or of | uor onet hane (CFC 11)
Dichlorodifluoromethane (CFC  12)

Chl orodi fl uoronethane (CFC  22)
Trifluoromethane (FC 23)
Trichlorotrifluoroethane (CFC  113)
Dichlorotetrafluoroethane (CFC  114)
Chl oropent af | uoroethane  (CFC  115)

These conpounds should be excluded from emssion inventories used for ozone
control strategy purposes. The reader is directed to References 8 through
10 for nore detailed information on the subject. Because this list nay
change as additional information becomes available, the inventory agency
should remain aware of EPA policy on reactivity considerations
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Mst of the nonreactive volatile organic conpounds that should be
excluded are halogenated organics that find principal applications as
cleaners for netals and fabrics, as refrigerants, and as aerosol propellants.
Hence, major enitting sources of many of these nonreactive conpounds 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 asked for on nost questionnaires, and should be
solicited in any other types of plant contacts that are nade.

Al conbustion sources wll enit nethane and |esser anounts of ethane.
Mbst emission sources will not be able to tell the agency what fraction of
their VOC enissions are conprised of these nonreactive conpounds. Reference
11 should be consulted for information on species conpositions of various
VOC enitting sources. Hghway vehicles represent the nost inportant conbust-
ion source emtting significant quantities of nethane. Available EPA ems-
sion factors allow the user to exclude methane from highway vehicle enissions. 12

EKMA and other less data intensive source/receptor nodels do not require
information on individual organic species or reactivity classifications
which are required by nore detailed photochemcal sinulation nodels. Hence,
the agency need not develop and maintain data on individual organic conpounds
in the basic inventory for the less data intensive nodels. |Instead, to the
extent feasible, the agency need only identify that fraction of enissions
from each source conprised of nonreactive VOC and exclude it from the VCOC
emission total.

Even though species data are not needed in the basic inventory, the
agency may find it worthwhile in some instances to collect this information
when plant contacts and surveys are nade during the basic inventory conpil-
ation effort. If an agency anticipates using a photochemcal nodel, species
data will beconme necessary. Moreover, data may need to be maintained on
certain toxic organic materials for use in other regulatory progranms. |f
either of these other activities is planned for the near future, it is nore
efficient to collect species data at the same time the other source and
emssions data are collected for the basic inventory. In this regard, the
agency should generally ninimze the nunber of contacts required to any one
sour ce.

2.2.11 EM SSI ON PRQIECTI ONS

An essential element in an ozone control program is emssion projec-
tions. Two types of projections are generally nade: baseline and control

strategy. Baseline projections are estimates of emssions in sonme future
year that take into account the effects of growh and existing control
regul ati ons. A baseline projection is essentially an estinmate of what

emssions would be if no new control nmeasures were put in place, but still
taking anticipated growh into account. The baseline projection inventory
is important in a control program because it serves as a reference point to
determne if sufficient precursor pollutant reduction is being achieved in
order to meet the anbient ozone standard. The baseline inventory can serve
as an accurate reference point only if expected growh is included.
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In contrast, control strategy projections are estimates of enissions in
some future vyear, considering additional control nmeasures. Control strat egy
projections should be mde for the same projection years as the baseline
proj ection inventories. This enables the agency to directly conpare the
relative effectiveness of each strategy as well as to deternine which
strategy provides the necessary control of ozone precursor emssions as
indicated by the source/receptor relationship.

Two fundanentally different approaches can be used to make projections.
Sinple but somewhat crude projections can be made by nmultiplying base year
summary emssion estimates by general growh factors. Typically, such
growth factors are surrogate indicators of activity level growh, such as
i ndustri al output , .that have been adjusted to reflect some average neasure
of control reduction for each source category.

The alternative to the above approach is to nake detailed projections
for each point source. In such a detailed approach, information on antic-
ipated expansion, process changes, and control neasures is collected from
each source, at the same time and in the same nanner as the base year source
and emssions data are collected. As a result of this approach, an entire
inventory file is created for the projection year, rather than just a summary
[isting. This second approach, theoretically, results in nmore accurate
projections because growh to capacity, new growh, and individual control
measures can all be taken directly into account. Because of increased
accuracy, the agency should generally consider meking projections at the
greatest level of detail possible, within given resource constraints. |If
the agency anticipates building on the basic inventory at sone later date in
order to run a photochemical nmodel, detailed projections are needed to
provide the tenporal and spatial resolution necessary in such nodels.
Emission projections are discussed in Chapter 6.

Wen naking projections, the agency should check that consistent

met hodol ogies are used for each source category in both the base year and
projection year inventories. If different procedures are used for esti-
mating emssions, the agency cannot be sure if changes in emssions are due
to its proposed control program or sinply due to nethodological differences.
For exanple, if local dry cleaning solvent consunption is deternined from
plant questionnaires in the base year, projection vyear solvent consunption
should not be estimated by apportioning projected nationwide solvent use to
the local [evel.

Another inportant point to keep in nmind during the planning stages is
that the structure of the inventory determines how readily the inpact of
various control strategies can be estimated. For exanple, if acertain
control neasure is to be inposed on "perc" dry cleaning plants, the effect
of that control is nore readily sinulated in a projection year inventory if
em ssion totals for perc plants are mai ntained distinct fromem ssions from
plants using petroleum or fluorocarbon solvents. Thus, the agency should
anticipate what control neasures are likely candidates for evaluation and
should structure the source categories, data elements, and reporting capa-
bilities accordingly, so these neasures can be easily reflected in the




proj ection inventory. Table 2.2-1 and Appendix B illustrate a format which
includes nost categories for which control neasures have been or wll be
devel oped.

2.2.12 STATUS OF EXI STI NG | NVENTCRY

A mjor inventory design consideration, especially if the agency is
faced with limted resources, is whether or not an existing inventory can be
used as is, or selectively nodified, to meet the current needs of the ozone
control program  No specific guidance can be offered here, since existing
inventories wll obviously differ, as will the current needs of each agency.
At a mninum the existing inventory should be exanmined to see if the appro-
priate sources have been included and that the enissions data therein are
reasonably representative of current conditions. The point source cutoff
| evel for VOC em ssions should be conpared with current requirements. If,
for sonme reason, the existing inventory cannot neet current needs, and can-
not readily be updated or nodified, it should not be discarded as totally
usel ess. Previous inventories can at |least serve as a starting point for
the development of a mailing list for questionnaire distribution. The
agency nust be careful, however, not to rely on an existing inventory to the
degree that inportant VOC sources or source categories are excluded. These
sources may either have been (1) erroneously onitted when the original
inventory was prepared or (2) omtted because VOC sources were never required
to obtain permts. In the latter, many inventories have historically been
conpiled for particulate (TSP) and SOx wth little enphasis on sources
exclusively emtting VOC. ~ Any backup information kept on the existing
inventory can also be helpful, such as the response time required for question-
naires, etc. Likewise, any specific emssion factors, per capita factors,
or other rules of thumb resulting from a previous inventory may still be
applicable in a current effort.

2.2.13 CORRESPONDI NG NI TROGEN OXI DES (NOx) | NVENTORY

Nitrogen oxides, along wth volatile organic conmpounds, are precursor
emssions that react to form photochenmical oxidant. Consequently, a WNOx
emssion inventory is inportant in an ozone control program as well as in a
VOC inventory. The EKMA nodel estimates of both VOC and NOx are directly
used to generate the city-specific ozone isopleths.?

NOx emssions are generally easier to inventory than VOC because nost
originate from conbustion sources. Mbile sources and boilers typically
account for the bulk of NOx emssions in nost urban areas. C her conbustion

sources of NO include internal conbustion engines, incinerators, industrial
sources wusing in-process fuels, and various open burning operations. In
general, the procedures presented in this volume wll adequately cover all
of these sources of NJ. Care should be taken that those few nonconbustion

sources emtting NOx, but not VOC, are included in the inventory. Ntric
acid, adipic acid, and nitrocellulose production, as well as explosives
manuf act uri ng, are exanples of such source categories. Construction of a
list of all sources of NO wthin the inventory area will aid in identifying
these nonconbustion sources.
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2.2.14 DATA HANDLI NG

The agency conducting an enission inventory should be aware that data
handling and retrieval can be done by conputer or nanually. Conbinations of
these two basic approaches are also possible. The selection of one approach
over the other wll depend on several factors

avai lability of a conputer

size of the inventory data base

conmpl exity of the em ssion cal cul ati ons

nunber of cal culations to be made

variety of tabular summaries to be generated

avai lability of clerical and data handling personne
time constraints

© © 0 © o o ©

The conputer approach becones significantly nore cost effective as the data
base, the variety of tabular summries, or the number of iterative tasks

i ncreases. In these cases, the conputer approach generally requires |ess
time and has the added advantage of forcing organization, consistency, and
accuracy.

Some of the activities which can be performed efficiently and rapidly
by conputer include:

printing mailing lists and | abels

mai ntai ning status reports and | ogs

cal cul ating and summari zi ng eni ssi ons
storing source, em ssions, and other data
sorting and sel ective accessing of data
generating output reports

o © © O O O

Therefore, during the planning stages, an agency should anticipate the
volume and types of data handling needed in the inventory effort, and should
weigh relative advantages of nmanual and conputerized systens. In general
if an agency nust deal with large amunts of data, a conputerized inventory
data handling system allows the agency to spend nore time gathering and
analyzing the inventory data as opposed to nerely mnipulating it, In this
sense, the conputerized approach is superior in large areas having a diversity
of sources conprising a conplex inventory.

To facilitate the reporting of the local inventory data to EPA consid-
eration should be given to using either of EPA's inventory data handling
systens (NEDS or EIS/P&R) or to devel oping a systemthat is conpatible. One
particular advantage of this is that numerous summary routines and various
conputer nodeling prograns have been designed to operate on the NEDS and EIS
data bases, including a wde variety of retrieval prograns that enable the
user to provide sunmaries of source, control device, and emssions data for
a nunber of geographical areas down to the county |level. NEDS and EIS are
described briefly in Appendix F, and in nore detail in References 13 through
17.

If the agency anticipates use of a photochemcal dispersion nodel at
some future date, it is inperative that a conputerized data handling system
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be wutilized. The added conplexity involved in developing spatially and
tenporally resolved estimates of several VOC classes from the basic inven-
tory sinply represents too much work to conplete manually. Generally any

area large enough to warrant the use of a photochemcal nodel wll have a
computerized data handling system in place to handle the inportant inventory
functions. Data handling requirements for inventories wused in photochen cal

nodels are discussed in Volune |I1.

Quality assurance is another consideration for selecting a conputer
system for data handling. A conputer can conduct emssion calculation and
editorial checks nuch faster than doing them manually. Thus, how an agency
intends to conduct quality assurance tests on the enissions inventory should
be considered when deciding on manual or conputer handled data systens.

2.2.15 QUALITY ASSURANCE

Quality assurance is inportant in achieving user confidence in an

emssion inventory. A quality assured inventory wll result in better
assessnent of enission inputs on air quality. Aso, lower program costs nmay
be'realized because inventory updates and revisions wll not be as extensive

as would be expected without a quality assurance program

A quality assurance program applied to enission inventory procedures
would have three general types of procedures. Standard operating procedures
would include organization planning, personnel training, project planning
and the developnent of step-by-step procedures for technical tasks. Tech-
niques for finding and correcting inconsistencies and errors would include
identification of potential error sources, evaluation of the inpact of these
sources, location of checkpoints for optimal problem detection, and a provi-
sion for timely response when problens occur. The determnation of product
quality and reliability, in the context of an enission inventory, is the
same as data quality assessment. These procedures include a periodic review
of the entire inventory process, the developnent of standards against which
to test the accuracy and precision of results, and a system evaluation to
maintain optinmal resource efficiency.

Wth the exception of conputerized data processing, the enission inven-
tory process focuses on human factors. As a consequence, quality assurance
for enission inventory applications mght be weighted nore heavily toward
procedures analysis, the first two of the above procedures. St andard
operating procedures can be outlined as the inventory effort is planned.
Identifying and correcting inconsistenies and errors in the inventory can
also be anticipated in the planning phase. The following potential error
sources can be found in nost emssion inventories.

®Mssing facilities or sources - Permt and inventory systems out of
phase; errors in estimating potential emssions; lost paperwork; problens
with conputer file updates

© Duplicate facilities or sources = Nane changes through corporate
acquistions; use of miltiple data sources wth different source nunbering
schenes.
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® Mssing operating or technical data = Arbiguous data request forns;
intentional deletion by facility staff; inadequate followup procedures; no
prelimnary indication of inventory size, or overall inadequate project
control .

°® Erroneous technical data - Msinterpretation of data request instruc-
tions; assumed wunits, faulty conversions, etc.; intentional m sr epr esent a-

tion by the facility; poor handwiting.

® |nproper facility location data = Recording coordinates of facility
headquarters instead of the operating facility; inability of technicians to
read nmaps; failure to observe inventory area boundaries.

® I nconsi stent area source categories or point source sizes - Failure
to designate inventory cutoffs.

® Inaccurate or outdated data = M xed use of prinmary and secondary data
without a standard policy.

°® Errors in calculations = Transposition of digits; decimal errors;
entering wong numbers on a calculator; msinterpreting emssion factor
appl i cati ons.

® Errors in emssion estimates = Inprecise emssion factors; applying
the wong emssion factor; errors in throughput estinmates; inproper interpre-

tation of conbined sources; errors in unit conversions; faulty assunptions
about control device efficiency; failure to exclude nonreactive en ssions.

® Reported em ssions wong by orders of magnitude = Recording the wong
identification code for subsequent conputer emssion calculations; ignoring
inplied decimals on conmputer coding sheets; transposition errors; data
coding field adjustnent.

Product quality is nore difficult to assess in an emssion inventory
than in a quality assurance application involving physical instruments such
as pollutant analyzers, nonitoring sites, and calibration equiprent. If a
conputer data handling system is available, a conputer program can perform
checks on point source data records. A program could check for inplausible
entries, mssing data, and conformty of calculated results wth known data
rel ati onshi ps. Manual spot checks on the point source records can be
performed when conputers are not available.

Principles of quality assurance can be applied in planning, data collec-
tion, calculations, and reporting of a VOC emssion inventory. Quality
assurance can be made quite effective by anticipating the neasures needed in
each of these inventory functions. To promote effective quality assurance,
the inventory planner should consider the principles listed below prior to

initiating inventory tasks.l®

Pl anni ng:

° Plan to allocate resources for maximum quality assurance.

° Plan to account for significant VOC emssion sources.
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Prepare a checklist of sources to be evaluated.
° e staff experienced in data collection and analysis.
® Plan for routine checking of calculations.

Plan checking of data file entries.

(=]

Prepare data checki ng prograns (when using a conputer for data
handl i ng) .

° Mintain a separate quality assurance staff.
° Plan audit procedures.

Data collection and analysis:

[}

Use redundant identification of major sources (quality assurance
staff should prepare an independent source list).

Check questionnaire design.

Check questionnaire responses.

® Check data collected.

° Check enissions estimation nethods.
° Check calculated results.

Verify adherence to quality assurance procedures.

Data handling:

° Check data file entries.

° Check individual data entries (mssing enissions,
SIC codes, addresses, etc.)

° Assign agency estimates for nissing data.
° Check for data correctness.

° Review tabulated data for quality.

Data reporting:

® Check the aggregation of enissions.
° Compare results with those of other inventories.

¢ Check di saggregation of emssions (if allocated to subcounty
areas).

The above is intended as a priner to acquaint the user with the concepts
and principles of quality assurance. Before planning a quality assurance
program the reader should obtain additional information on these concepts
and principles. Such information on enission inventory quality assurance

can be found in References 18 through 20 or can be obtained through an EPA
Regional Ofice.
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2.2.16 DOCUMENTATI ON

Docunentation is an integral part of a VOC enission inventory. By
documenting an inventory's supporting materials, errors in procedures
calculations or assunptions are detected easier. In addition, a well docu-
mented inventory will be a defensible data base which is valuable in enforce-
ment actions, source inpact assessnents, and developnent of emssion contro
strategies as well.

Wiile docunentation requirements nay evolve during the data collection
calculation, and reporting steps of the emssion inventory, these require-
ments should be anticipated in the planning phase. Planning what [level of
docurmentation required wll (1) ensure that inportant 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 conputer data storage requirenents, and (4) aid
in identifying aspects of the inventory on which to concentrate quality
assurance efforts. Thus, planning documentation for the emssions inventory
will benefit both the emssions inventory effort and the agency.

2.2.17 ANTI G PATED USE COF A PHOTOCHEM CAL DI SPERSI ON MCDEL

The basic inventory conpiled for use with a less data intensive source/
receptor nodel can serve as a good starting point for creating a photo-
chenmical nodeling inventory. If the agency expects to use a photochem cal
dispersion nodel at some subsequent date wthout redoing the existing data
base, certain considerations should be nade in the basic inventory effort
from the outset.

An exanple of such a consideration is given in Section 2.2.14. Because
of the extensive data handling activities required in producing a photo-
chenmical nodeling inventory, a conputerized inventory file should be devel oped
from which a "nodeler's tape" can be created. (The nodeler's tape is the
final inventory product that is actually input to the photochenical nodel.)

The amount of source data that should be collected during the basic
inventory update will be increased if the agency anticipates the use of a
phot ochemi cal dispersion nmodel. If a photochenical nodel is to be used,
sufficient additional information should be collected to allow the agency to
develop the necessary spatial and tenporal resolution and VOC classifications
needed by these nodels. Specifically, (1) detailed locational coordinates
and stack data should be obtained for each point source (this information is
already nmaintained in many basic inventory systens), (2) socioecononic data
should be obtained for subsequent area source apportioning, (3) daily and
hourly operating patterns are needed for the ozone season, and (4) VCC
species profiles should be defined for each enissions category. In order to
mninmze the nunber of contacts made to 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 photochemcal nodeling inventories.'

A third consideration influences the structure of the basic inventory.
Because VOC emissions must be apportioned to various classes in the photo-
chenmical nodeling inventory, the basic inventory should be structured to
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facilitate this step. To a large extent, this can be effected by a judicious
choice of source categories. As an exanple, drycleaning plants using

perchl oroethyl ene should be distinguished from those using petroleum solvent
because each of these solvents needs to be apportioned differently into VOC

cl asses. As another exanple, evaporative and exhaust emssions from gasoline
powered vehicles should be distinguished because these enmissions are conprised
of such different organic species. In general, if separate emssion totals
can be maintained for the inportant solvents used in an area, and the exhaust/
evaporative distinction is mmintained for gasoline powered vehicles, the

basic inventory can readily be wused for generating the VOC classifications
needed by photochemical nodels. Mintaining separate totals for various
solvent types is wuseful in the basic inventory as well, because the agency
can nore readily exclude those particular conmpounds (discussed in Section
2.2.10) that do not participate in ozone formation.

Vol une 11! of this series should be studied during the planning stages
of the basic inventory process, if the agency may run a photochem cal node
in future nodeling analyses

2.2.18 PLANNING REVI EW

By the conpletion of the planning phase of the inventory effort, and

prior to initiating the data collection phase, the agency should have
addressed the itens |isted below

° The end use(s) of the inventory are established.
° Source categories have been defined which are conpatible wth

available source and enmssion information, and are of sufficient detail to
faciliate control strategy projections excluding nonreactive conpounds.

0 Manpower and budget allocations have been made

° The geographical inventory area has been identified and the neces-
sary spatial allocation determ ned.

° The inventory base year has been selected.

° Decisions have been nmade on whether to adjust enissions seasonally,

which sources wll be seasonally variable, and whether emssions wll be
compiled annually or daily.

0 The point source cutoff has been defined, the relative quantity of
sources below the emssions cutoff level has been estimated, and scaleup and
area source procedures selected.

° How point and area source data can best be collected has been
det er mi ned.

0 Procedures for identifying nonreactive emssions have been selected
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° The agency has decided on how emssions will be projected and the

projection period, including end year and intermediate years, has been
desi gnat ed.

° The role of existing inventory data has been determned and any

previously omtted inportant VOC sources have been identified.

° Al sources Of NOx emssions are identified, including nonconbustion

industrial processes which™ do not emt VCC.

0 An inventory data handling system has been selected.

0 Quality assurance procedures have been selected.

0 The agency's future use of a photochencal dispersion model has.

been considered and the appropriate adjustments in inventory plans have been

made,

including review of Volume II, if necessary.
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3.0 PONT SORCE DATA OCLLECTI ON

As discussed in Chapter 2, point sources are those facilities/plants/
activities for which individual records are maintained in the inventory.

Two major decisions must be made during the planning stages that wll have a
major inpact on the scope of the point source inventory: (1) what cutoff
level wll be chosen to distinguish point from area sources and (2) what
procedures wll be enployed to collect data on each facility.
The choice of a point source cutoff level wll not only determne how
“ many point sources will be contained in the inventory, but also wll inpact

on the kinds of sources included. As a rule, the lower this cutoff |[evel
is, (1) the greater the cost of the inventory, (2) the nore confidence users
will have in the source and emssions data, and (3) the nore applications
that can be made of the inventory. At a mninum all facilities exceeding
100 tons of VOC per year should be inventoried as point sources and each
process enission point should be identified. If possible, a point source
cutoff level of less than 100 tons per year should be selected to avoid
handling the nyriad of medium size VOC enitters found in nost urban areas as
area sources. In sone cases, the agency may decide to pursue |ower cutoff
levels or to sinply include all of a certain type of source in the point
source inventory, regardless of size. This may be desirable, for exanple,

if all sources in a certain category are subject to control regulations such
as RACT.

Prior to the point source data collection effort, all planning consid-
erations discussed in Chapter 2 should also be taken into account. At a
mninum every source category shown in Table 2.2-1 and the process enission
points shown in Appendix B should be considered for inclusion, wth an
enphasis on those RACT categories for which controls are anticipated in the
ozone control program As an aid to the agency in this regard, Appendix C
contains summary information on each source category for which EPA has
published a Control Techniques Quideline (CTG docunent. This information
can help the agency decide whether a given source category (or some segnent
thereof) should be included in the point source inventory; what processes
need to be identified as distinct emtting points; what kinds of controls
represent reasonabl y avai | abl e-technol ogy; and what presumed reductions are
related to the inplenentation of these controls. The CIG documents cited in
Appendix C should be studied by the inventory agency, as they contain a
great deal of detailed source, enissions, and control device information on
the major sources that should be enconpassed in a VOC inventory.

The second major decision regards what particular procedures should be
used to collect data for each point source category. Al point source
procedures have two conmon elenents: (1) they all involve some sort of
direct plant contact and (2) an individual point source record is generated
as a result of the plant contact that is maintained as a separate entry in a
point source file. Plant contacts of various sorts can be made. The two
most conmon types of plant contact are the nmail survey and direct plant
i nspections. A type of indirect plant contact also conmonly enployed is the
use of permt applications or conpliance files. These three techniques for
collecting point source data are discussed in this chapter.




3.1 QUESTI ONNAI RES (VAI L SURVEY APPRCOACH)

A comon technique used by air pollution control agencies for gathering
point source enission inventory data is the mil survey. The primary purpose
of a mil survey is to obtain source and enission data by means of a question-
naire mailed to each facility. In order to conduct this type of data gather-
ing operation efficiently, the facilities to be surveyed nust be identified;
mailing lists nust he prepared; questionnaires nust be designed, assenbled
and mailed;, data handling procedures nust be prepared and organized, and
response receiving systens nust be established. The following text discusses
the details of each of these general operations.

3.1.1 PREPAR NG THE MAI LI NG LI ST

A necessary step in the mil survey is the preparation of a miling
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 wll be sent. The mailing
list nmay al so serve other functions. For exanple, the general process
category information obtained from the miling list can assist the agency in
the determination of those categories for which questionnaires must be
desi gned. In addition, the size of the resulting mailing list gives the
agency an indication of how many of what kinds of sources can effectively be
considered in the point source inventory within resource limtations. In
this regard, the mailing list can be used to help the agency determne if
the resources allocated for the conpilation effort will be sufficient.
Frequently, nore sources are identified than are believed to exist during
the initial planning stages.

The mailing list is conpiled from a variety of information sources,
including the follow ng:

° Exi sting inventories = An existing inventory is a good starting
point if it is not over several years old or if it has been frequently
updated and will docurented. Caution is in order since many inventories are

i

compiled for pollutants other than VOC. Hence certain sources, such as
solvent wusers emtting only VOC, may not be well represented in existing
i nventories. Moreover, some sources of VOC that are considered collectively
as area sources wthin the existing inventory may, instead, need to be
treated as point sources in the updated VOC inventory.

0 Gher air pollution control agency files = Conpliance, enforce-
nment, pernmt application, or other air pollution control agency files may
provide valuable information on the location and types of sources that exist
in the area of concern. These files can also be utilized later to cross
check certain information supplied on questionnaires.

° C her governnent agency files - Files nmaintai ned by | abor depart-
ments and tax departnments frequently aid in the preparation of the mailing
list. Such files would include wvarious state industrial directories wherein
conpanies are listed alphabetically by SIC and county. The information
available in these files will vary from state to state. Thus, it is advis-

able to contact the appropriate personnel within these agencies to become
famliar with what listings are available.
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° EPA/CTG source listings = EPA's Dvision of Stationary Source
Enforcement has developed point source listings for several source cate-
gories for which CTG docunents have been published.1-8 The listings provide
a conpany nane, address, and in some cases, a phone nunber for each source.
These listings are available through EPA Regional offices upon request by a

State or local air pollution control program In addition, EPA is develop-

ing a nore detailed RACT conpendium for VOC sources. Included in the conpen-

dium are additional source categories for which EPA intends to publish CIG
docunents (see Appendix C€). As the conpendium becomes available, it wll be

also made available through EPA Regional offices.

° Gher local information sources = The follow ng |ocal information
sources can be consulted, where available:

= Local industrial directories = Alocal industrial devel opnent
authority may provide a list of the latest sources which operate in the
inventory area.

- Yellow Pages - The local telephone directory wll have nanmes,
addresses and phone nunbers of many industrial/comercial VOC sources.
Caution is advised in that phone directory areas often do not correspond to
county or community boundari es.

= Manufacturers and suppliers - Contact firns that make or supply
equi pnent and materials used in industries emtting VOCs, such as sol vents
storage tanks, gasoline punps, or VOC enissions control equipment. Sone
firms have good contacts within industry and nmay be able to provide infor-
mation concerning the existence and location of VOC sources.

° Nat i onal publications = The nati onal publications |isted bel ow can
be used when avail able. However, the information contained in them may be
older and less accurate than local primry references.

- Dun and Bradstreet, MIlion Dollar Drectory' = Conpanies wth
sales over $1,000,000 a year are conpiled by SIC and county.

- Dun and Bradstreet, Mddl e Market Directoryl® - Conpanies with
sal es between $50, 000 and $1,000,000 a year are conpiled by SIC and
county.

- Dun and Bradstreet = Industrial Directory!l!

- National Business Lists!? - Conpanies are listed by SIC and
county with information on financial strength and nunber of enployees.

- Trade and prof essional society publications!3sl% - Nanes and
addresses of nenbers are listed along with their type of business.

Wien conpiling the final mailing list, special attention should be
given to the Standard Industrial Oassification (SIC) code associated with
each source, when it is known. SICs are a series of codes devised by the
US Ofice of Mnagenent and Budget to classify establishments according to
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to the type of econonic activity in which they are engaged.!® If an SIC
corresponds to one given in Table 3.1-1, an increased |ikelihood exists
that the source is an inportant source of VOC em ssions.

Once these various sources have been consulted and a mailing |ist
drafted, the list should be ordered to facilitate the necessary mailing and
followup activities. A logical order in which to list conpanies is by city
or county, then by SIC and finally, alphabetically. Odering the list in
this manner wll increase the efficiency of all subsequent data handling
tasks.  Visual spot checking of the resulting listing wll elininate mnany
of the duplications.

3.1.2 LIMTING THE SIZE CF THE MAI L SURVEY

If nore sources are identified on the mailing list than can be handl ed
within available resources, the agency should screen the miling list in
some manner to reduce the nunber of facilities to be sent questionnaires.
This can be done in a number of ways. (ne way is to limt the mailout to
only those sources believed to emt annually nore than a certain quantity
of voc. Appendix C contains estimates of typical VOC em ssions associated
with industrial processes wthin many inportant source categories. These
typical emssion estimates can be used to deternine if certain operations
should be handled as point or area sources. For exanple, in Table GC21 of
Appendix C, typical coin operated ("coin-op") and commercial dry cleaning
plants are estimated to emt only 1.6 and 3.6 tons per year, respectively.
Hence, if the agency's point source cutoff level is 25 tons per year, it
nmay decide to treat all coin-op and commercial plants as area sources, and
not send them questionnaires.

In many instances, the nunber of enployees in a conpany wll be known,
and an estimate of the potential magnitude of emssions can be made by
appl ying em ssion-per-enployee factors, such as are shown in Table 3.1-1
The range of emssions in Table 3.1-1 for sone two-digit Standard Industrial
Qassification (SIQ categories suggests that this technique nay vyield

widely varying estimates of a source's annual enssions. If the agency has
sufficient budgeted resources, the higher en ssion-per-enployee factors can
be used. This wll cause an initial overestimate of each point source's
emssions, placing nore sources above the determned cutoff level. As a
result, questionnaires wll be sent to more sources.

Another nethod for reducing the mailing list to a manageable size is
to nake telephone contacts to selected sources wthin each major category.
If there is any doubt about particular source types being potentially large
emitters, brief contacts wth plant nanagers or other appropriate enployees
at a fewrepresentative facilities mayindicate if VOC emtting processes
are common. Mreover, by obtaining activity levels or the nunber of enployees,
the agency can estimate what facilities wthin the source category will be
of sufficient size to warrant receiving a questionnaire.
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Table 3.1-1.

Standard | ndustria

O assifications (SICs) Associ ated

Wth VOC Enissions; Enission-Per-Enpl oyee Ranges®>?

7216 Dry cleaning

Al surveyed

General 2-Digit Specific 4-Digit Emi ssi on- Per - Enpl oyee
SIC Categories SIC Categories Ranges (tons/employee/yr)
20  Food Al coholic  beverages 0.075
(2085)
21 Tobacco Not  surveyed
22 Textil es Coating (2295), 0.536-0. 89
Non- wovens (2297),
Dyeing (2231)
23 Appar el Not  surveyed
24 Lunber & wood Fini shed product (2435), 0. 024-0. 07
(2492)
25 Furniture & SIC (2511), (2514), 0.08-0.24
fixtures (2521), (2522), (2542)
26  Paper Bags, box (2643), 1.0-1.25
(2651), (2653),
Coated papers
(2641)
27 Printing Newspaper  publishing 0.08-0.05
(2711), Comm,
printing (2751),
(2754)
28  Chenicals Organic chemcal nfg. 0.32-0. 357
(2821), (2823), 2861),
Chem cal coating (2851).
Specialty chemical (2842),
Carbon black (2895)
29 Petrol eum Al conpanies 0.11-2.12
30  Rubber, Plastic Footwear (3021), Plastics 0. 16-0. 256
(3041), (3069)
31 Leat her M g. shoes (3149), Bags 0.13
(3161), Personal goods
(3172), Leat her
refinishing (3111)
32 Stone, clay, etc G ass products (3221) 0. 03-0.092
33 Primary netal Treating (3398), Tubing 0.10-0. 267
(3357)
34 Fab. netal Screws (3451-2), Metal 0.19-0.281
stanpings (3469), Plating
(3471), Tool nfg. (3423),
(3429)
35  Machinery I ndustri al machi nes 0. 03-0.048
36  Hect. Machinery Devices (3643), Semicond. 0. 04-0.07
(3674)
37 Transpt.  equip. Boats (3732), Truck bodies 0.11-0.855
(3711), 13, 14, 15)
38 I nstrunents Optical frames (3832) 0.04-0. 199
Precision instrunents
39 Msc. Mug. Jewel ry (3914-15), Toys 0.07-0.59
(3944), Witing instr.
(3951,53)
5171 Bulk terninals Al surveyed
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3.1.3 DESSANNG THE QUESTI CNNAI RES

After the mailing list has been prepared, a questionnaire nmust 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 "catchall" questionnaires that enconpass mny source categories.

If sufficient resources are available, industry specific questionnaires are
advantageous for certain sources. Such questionnaires wll generally be
shorter, because questions not applicable to the wparticular industry need

not be included. In addition, industry-specific termnology can be used

that is famliar to those working in a particular industry but which my not
be understood by others. This can enhance comunication and reduce confusion.
For these reasons, inventory accuracy is increased when industry-specific
questionnaires are wused. On the other hand, this approach has severa

di sadvant ages. One disadvantage is that the design of many industry-specific
questionnaires requires significant resources. Second, all the returned
questionnaires cannot be processed in the same way because.of the variations
in format that wll exist from questionnaire to questionnaire. Third

incorrect industry-specific questionnaires my be inadvertantly sent to sone
sources because of limted prior knowedge of the operations at these sources

Generally, if the miiling list is long, if the agency is unfamliar
with many of the sources on the list, or if agency resources are limted
the use of general questionnaires my be advisable. Oftentinmes in practice
a general questionnaire is mrely a collection of process-specific question-
naires sent out as one questionnaire

Questionnaire design entails the establishment of a suitable format
the selection of appropriate questions, the wording of questions, and the
devel opnment of an appropriate cover letter and instructions for filling out
the questionnaire. The basic rule is to design the questionnaire for the
person who wll be asked to conplete it. The agency should consider the
fact that the person who wll conplete the questionnaire my not have the
benefit of a technical background in air pollution, engineering, or physica
sci ences. Hence, questionnaires should be designed to be understood by
persons wthout specialized technical training

The format of the questionnaire should be as simple and as functiona
as possible. \hen data handling is to be done by conputer, time wll gener-
ally be saved if the questionnaire formt is such that a keypunch operator
can readily keypunch the information directly from each questionnaire. The
questions should be well spaced for easy readability wth sufficient area
for conplete responses. The questionnaire should be as short as possible
because nost people dislike or are intimdated by lengthy questionnaires
A'so, shorter questionnaires reduce postal costs. Wen preparing the ques-
tions, use termnology with which the recipient will be famliar. Each
question should be self explanatory or acconpanied by clear directions. Al
necessary information should be solicited on the questionnaire, thus avoid-
ing later requests for additional data. Any additional data need for
subsequent application of a photochemcal rmodel should be collected at this
sanme time, as well. (Volume Il describes these necessary additional data.)l®
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Each questionnaire sent out should be acconpanied 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 a sinple explanation

of the ozone problem and relate VOC emi ssions to ozone fornation. If the
inventory is for an ozone nonattainnent area, sone discussion on the inpli-
cations of the nonattainment designation mght be advisable. Cooperation in
filling out and returning the questionnaire should be respectfully requested
In addition, each questionnaire should be acconpanied by a set of general
procedures and instructions telling the recipient how the questionnaire
should be filled out and by what date it -should be returned to the agency.

"Inlieu of putting a specific reply date in the cover letter, a specific

nunber of calendar or working days to respond can be included. In this
manner, delays in mailouts Wwll 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 sonme questions or sections of the question-
naire may not apply to a particular facility. In all cases, a contact nane,
tel ephone nunmber, and nailing address should be supplied in case a recipient
has questions." The cover letter and instruction can be conmbined in some
cases, but this should only be done when the instructions are brief. An
exanpl e cover letter and set of instructions are shown in Appendix D. A
variety of additional exanples are presented in Reference 19.

Wien determining the information to request on the questionnaire, the
ultimate use of the data should always be considered. In addition to genera
source information, such as location, ownership, and nature of business
correct process information should also be requested. Since activity levels
including indicators of production and fuel consunption, are generally used
with em ssion factors to estimate emi ssions from nmost sources for which
source test data are not available, the appropriate activity levels nust be
obtained for each type of source. The type of activity levels needed to
calculate emssions from point sources are available for nost VOC emtters
in AP-42.20 |n addition, since many of the enmssion factors in AP-42 repre-
sent emssions in the absence of any controls, control device information
should also be obtained in order to estimate controlled em ssions. Contro
device information is also helpful for determning potential reductions in
emssions from applying various control strategies, especially for those
source categories for which CIG docunents have been published. Finally, any
information that is needed to make corrected or adjusted emssion estimates
should be solicited. For exanple, since emssions from petroleum product
storage and handling operations are dependent on a nunber of variables,
including tenperature, tank conditions, and product vapor pressure, appro-
priate values should be obtained for these variables that will allow the
agency to apply the correction factors given in Chapter 4 of AP-42. |f
seasonal adjustnments are considered, special enphasis should be given to
variables such as activity levels, tenperature and windspeed that cause
seasonal variations in enissions. (Seasonal adjustment of emssions is
discussed in Chapter 6.)

Qher information may be solicited in the questionnaires depending on
the agency's needs in its ozone control program For exanple, stack data
such as stack height and diameter, exhaust gas tenperature and flow rates
my be required for nmodeling purposes. Information on fuel characteristics,
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general ly sul fur, ash, and heat contents, rmay 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 VCC
from the enmssion totals. Process schematics, flowharts, and operating
logs, may be requested to be returned with the questionnaire in cases where
the source is unique and/or conplex. Each source should be requested to
include documented enission estimates or to enclose source test results, if
avai | abl e.

An exanple cover letter/instruction sheet/questionnaire package aimed
specifically at obtaining information on solvent wusers is shown in Appendix
D. A number of the elenents required in a questionnaire package are illus-
trated in this exanple. It should be noted that the questionnaire will not
be applicable to all mjor VOC enitting sources. Additional questi onnai res
must be developed to cover refineries, chemcal mnufacturers, and other VOC
sour ces. Various exanple questionnaires dealing with many of the najor
source categories are presented in Reference 19. Before adopting any ques-
tionnaires, the agency should carefully consider the objectives of the VCC
i nventory in its ozone control program and then should deternine if the
data supplied in these questionnaires will nmeet these objectives

Since some facilities are unique in design and operation conpared to
other facilities within the sanme source category, it is difficult to design

questionnaires adequately to accommodate such differences and still be of
manageabl e size. Thus, segments of sone of the questionnaires may need to
be unformatted, wth the plant contact being asked to fill in whatever

information he feels is required to describe the source and its em ssions.
As a rule, formatting is desirable to the maxinmum extent possible, because
it helps avoid confusion both to the person filling out the questionnaire
and to the agency itself. Formatting, in this context, refers to a descrip-
tion of what information is needed, the units in which the data should be
expressed, and where on the form the requested data should be |ocated.

Wile questionnaires are generally tools used for obtaining point
source data, they can be used to collect certain area source data as well.
For exanple, nmany questionnaire recipients emt so little that the agency

will not want to maintain an individual record on them but rather, will
simply group them in with an area source category such as small dry cleaning
est abl i shment s. In addition, questionnaires can be used in certain situa-

tions to directly obtain area source information. As an exanple, suppliers
of fuels or sone kinds of solvents in an area may be contacted to get the
amount  of fuel or solvent consuned collectively by residential and comrer-
cial custoners. Frequently, area source enissions wll be determned
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.

3.1.4 NAILING AND TRACKI NG THE QUESTI ONNAI RES AND LOGE NG RETURNS

Ohce the final miling list has been conpiled and the appropriate
questionnaire packages are assenbled (including nmailing |abel, cover letter
instructions, questionnaires, and self addressed stanped envelope), the
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agency should proceed with the mailout activities. The nmailing of the
questionnaires can be performed in tw ways. The first method is by regis-

tered mail, which inforns the agency when a questionnaire is received by the
conpany. This does not guarantee that the conpany wll return the form but
the rate of response wll probably be somewhat greater than if the question-
naires are sent by first class mail. However, the slight increase in response

may not justify the added expense of sending every conpany a registered
letter. As a conpromse, registered mail may at least be used to contact
maj or  sources.

The second nethod isto send the questionnaires by conventional first
class mil. This nethod 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 stanped envelope be
included wth each questionnaire, as it is thus nore likely to be returned.

CGenerally, responses wll start coming in within a few days after
mai | i ng. Many of the early returns may be from conpanies that are not
sources of VOC enmissions. Also, someof the questionnaires will be returned
to the agency by the postal service because either the establishment is out
of business or the conpany is no longer located at the indicated mailing
addr ess. New addresses for conpanies that have noved can be obtained by
either looking up their addresses in the telephone book or contacting an
appropriate state or |ocal agency, such as the tax or |abor departnents.

A sinple conputer program can be helpful in the miling and logging-in
of the questionnaires. Such a program should be designed to produce a
nunber of duplicate mailing labels for each source sent a questionnaire.
nhe label is attached to the outside of the envelope containing the ques-
tionnaire mterials. 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 miling labels may be used for other admn-
istrative purposes or to recontact those sources whose responses are inade-
quate. An exanple label is shown below

@p@P (SIC Code) @@pp (1.D. Code)
INDODVIDUAL's NAME <(or PLANT MANAGER)
TITLE

COVPANY  NAME,

STREET,

ATy, STATE, ZIP CCDE

It may be helpful to print the SIC code on the upper left and an assigned
identification nunmber on the wupper right of the labels. The ID nunber is
used to keep records of all correspondence with a conpany. [f the study
area is large, a county identification nunber may also be included on the
mailing |abel.
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It is inportant to develop sone sort of tracking system to determne
the status of each facet of the nail survey. Such a tracking system should
tell the agency: (1) which conpanies questionnaires are nmailed to;, (2) the
dates the questionnaires are mailed and returned; (3) corrected name, address,
and SIC information; (4) prelimnary information on the nature of the
source; (5) whether recontacting is necessary; and (6) the status of the
followup contact effort. Tracking can be acconplished manually through the
use of worksheets o. through the use of a sinple conputer program A conputer
printout of the mailing list can be formatted for use as a tracking work-
sheet .

As soon as the questionnaires are returned, some useful analyses can be

per f or ned. Cne activity that can help enhance the timely conpletion of the
mail survey, as well as assist in estimating the amount of resources that
will be subsequently needed in the inventory effort, is to classify each

response in one of the five categories listed below

VOC poi nt source

VOC area source

- No VOC enissions (non-source)
Qut of business

-~ Recont act for reclassification

1QzZ2>r71
;

In addition, the agency can begin perforning emssion calculations for those
sources that do not supply enission estimates, and the resulting source and
emssions information can begin to be loaded into the inventory files. All
responses should then be filed by SIC  source category, geographic |ocation
alphabetics or by any other criteria that enable orderly access for further
analysis at some later tine

3.1.5 RECONTACTI NG

Sources may have to be recontacted by the agency for two basic reasons:
the source may not have returned the questionnaire at all, or the response
provided may not have been adequate to meet the agency's needs. If the
source has received the questionnaire but has not returned it as requested,
it can be recontacted by a nore formal letter citing statutory reporting
requirements on conpleting the questionnaire. Wen the nunber of sources to
be recontacted is small, the information can be obtained through telephone
contacts or plant visits. If the source refuses to conplete the question-
naire (1) some sort of crude emssion estimate can be made based on activity
levels or nunber of enployees or (2) if a statute exists requiring a response,
legal action can be taken to force a response.

Recontacting activities should begin two to four weeks after the
questionnaires are mailed. Telephone calls are advantageous when recon-
tacting sources, in that direct verbal comunication is involved and addi-
tional miling costs can be avoided. Caution is wurged that, when naking
extensive telephone contacts, all Federal, state, or other applicable
clearance requirements are observed. A second followup mailing may be
necessary, if a large number of sources nust be recontacted. In either
case, recontact should be conpleted 12 to 16 weeks after the first miling
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3.2 PLANT | NSPECTI ONS

In addition to the nmail survey, plant inspections are another technique
comonly used to gather data for the point source inventory. pDuring plant
inspections, agency personnel usually examine the various processes at a
particular facility and interview appropriate plant personnel. [f the
agency's resources permt, source testing may be conducted as a part of the
plant inspection. Because plant inspections are generally nuch nmore tine
consumng than questionnaires, they are ususally performed only at najor
point  sources

Plant inspections nmay constitute either the initial contact an agency
has with a source or, alternately, they can be used as a method of recon-
tacting sources either to obtain additional information or to verify data
that were subnitted in the questionnaire. In either case, the goal of plant
inspections is to gather source data not ordinarily obtainable through other
means. The nmmjor advantage of the plant inspection is that it may provide
more thorough and accurate information about emtters than does the question-
naire alone. In addition, errors resulting from mnisinterpretation of the
questionnaire, or the agency's msinterpretation of the response are avoided
Finally, in cases where a process is unique and/or conplex, the only real-
istic way for the agency to gain an adequate understanding of the emtting
points and variables affecting emssions is to personally observe the plant
equiprment and to go over the operations and process schematics with the
appropriate plant personnel. However, a plant inspection should not be used
to conplete a point source questionnaire at the plant site. Plant managers
and engineers usually do not have inmmediate access to data on equipnent
specifications, process rates, or solvent purchases. Plant personnel need
time to assenble naterials necessary to conplete questionnaires. For these
reasons, the agency should nake an appointnent with the plant personnel and
provide the plant manager wth questionnaires prior to an inspection

The data that are acquired in the plant inspection are basically the
sane as are solicited in a questionraire. Cenerally, nore data may be
obtained than would normally be requested on the questionnaire, such as
plant flow diagrans, logs of various process variables, photographs of
various enission points, and control device characteristics. MNaturally, if
the plant has source tested processes within the facility, the test results
should be obtained for use in the inventory. Any source test data supplied
by a particular plant should be reviewed before they are used in the inven-
tory, to nake sure that acceptable sanpling and analytical procedures were
enployed and that the test conditions were reasonably representative of the
time period covered by the inventory.

Special plant inspection forns nay be developed to help the agency
conduct the plant visit. Because of the extra resources required, such
forms should only be developed when many plant inspections are anticipated,
when certain major sources are prevalent, and when the same kind of infor-
mation wll be requested during each visit. This latter condition nay not
hold in situations where the agency is using the plant inspection as a
followup to the questionnaire.
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3.3 OHER AR PQLLUTION AGENCY FILES

During the point source data collection effort, the agency should
consider wusing information included in its own permt and/ or conpliance
files. Permts are typically required for construction, start up and con-
tinuing operation of an emssion source. O inportance to the inventory
effort is the fact that permt applications generally include enough infor-
mation about a potential source to get a good idea of the nature of the
source as well as to estimte the magnitude of emssions that wll result
from its operations. The inventory effort should mke maxinmum practical use
of information in permt files. At least, the permt application file can
be used for the development of the mailing list or for determning the need
for a plant inspection or telephone contact when the source comes on line

Another type of file that my be maintained by sone agencies is the
compliance file. A conpliance file is a record of the agency's dealing wth
each source on enforcement mtters. For exanple, a conpliance file mght
contain a list of air pollution regulations applicable to a given source, a
history of contacts made wth that source on enforcement natters, and an
agreed upon schedule for the source to effect some sort of control measures.
Because the conpliance file wll commonly contain basic equipment informtion
as well as baseline emssions data, it can be a useful tool in the inventory
effort. Again, at a mnimum each source in the conpliance file should be a
candidate for the emssion inventory, especially if an SIC code indicates
that a source is a potential source of VOC emssions.

Permt and conpliance files should both be consulted when developing
projection  inventories. The information therein on proposed new facilities
or control device applications on exiting facilities wll be useful to the
agency in determning baseline projection year emssions

3.4 PUBLI CATI ONS

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 collec-
tively. Publications are primarily used to obtain activity level infor-
mation on area sources, although to some extent, they can also be enployed
for point sources. The types of reports that are available to enploy this
technique include census reports, chemcal business surveys, mrketing
reports, trade association journals, and energy and fuel consunption reports
As a specific exanple, Federal Power Commission Form 672! contains suffi-
cient data to make estimates of VOC emssions from fossil fueled-fired power
plants. As another exanple, Posts Pulp and Paper Directory?? contains
equi pment and production information wth which to estimate approximate
enmissions from pulp mlls. Periodicals such as The dl and GaS Journal?3
and Chemical and Engineering News2* intermttently Tist summary infornation
on individual refineries and chemcal mnufacturing operations that can also
be used to generate enmission estimates. In most of these publications,
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enmissions data wll not be provided. Instead, emssions wll have to be
estimated through the use of appropriate activity level enission factors or
em ssi on- per - enpl oyee factors

As a rule, enission estimates based on publications should only be used
for point sources where a questionnaire is not received, no plant contact
can be made, and for which it is necessary to get individual estimates of an
emssion potential. In these circunstances, the use of publications to
obtain individual point source data should be considered a default mechanism
to be enployed only if the other approaches described in this docunent
cannot be used. Oten, the nost appropriate use of such publications is to
hel p the agency in the devel opment of the point source mailing list. In
certain instances, publications can be also wuseful in deternmining collective
estimates of total capacity, production, nunber of enployees, and planned
expansion associated wth particular industries. This collective infor-
mation can aid the agency in scaling up the inventory to account for nissing
sour ces.

3.5 EXI STING | NVENTCRI ES

.Before the agency elects to enploy one or several of the data gathering
approaches detailed in the previous sections, it should examne any available
inventory that may exist for the particular area of concern. If an inventory
of VOC or any other pollutant has been conpiled, and either is well nain-
tained or was initially well docunented, nany of the data elements therein
can be wused directly in a new emssion inventory. In many cases, the existing
point source information can be made current sinply by telephone calls,
personal visits, or through the use of an abbreviated questionnaires
Limted contacts are desirable to minimze the effort that both the source
and the agency nust expend in updating the inventory data base.

If the existing inventory is conputerized, a retrieval program can be
devel oped 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 wverifi-
cation 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 paper work burden of the source.

One point should be stressed if an existing inventory is enployed. If
the inventory that is used as a starting point in the current effort was not
conducted primarily for VOC, a nunber of ngjor VOC emtting sources may be
either omtted from such an inventory or treated collectively as area
sources because their emssions 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 inven-
tory that are considered major sources of some other pollutant but not
necessarily of VOC. Care should be taken in this latter instance that a
significant quantity of resources is not expended in soliciting additiona
information from those sources that are not significant VOC enitters.
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4.0 AREA SQURCE DATA OCLLECTI ON

4.1 | NTRCDUCTI ON

The area source inventory enables an agency to estimate enissions
collectively for those sources that are too small and/or too nunerous to be
handled individually in the point source inventory. Considerable attention
should be given to the area source inventory, as significant quantities of
VOC emssions wll generally be associated with the inportant area source
categori es. Hstorically, enissions from area sources have been underesti-
mated because of either the lack of appropriate inventory procedures or
little enphasis on obtaining area source data. This chapter provides
several approaches to collecting data at the county or equivalent |evel
from which annual or seasonal area source estimates can be derived. In
addition, procedures are presented to account for enissions from source
categories which have been often overlooked in previous VOC enission
i nventories.

4.1.1 AREA SQURCE | NVENTORY STRUCTURE AND EMPHASI S

Table 4.1-1 |lists those categories that are primarily inventoried as
area sources in a VOC enission inventory. Sources listed in Table 2. 2-
which are not in Table 4.1-1 and are below the point source inventory cutoff
can also be collectively tabulated and reported as area sources. The inpor-
tance of area source categories may vary from area to area. In certain
areas, other sources of local inmportance may need to be included, or addi-
tional subcategories nmay need to be defined. The area source categories in
Table 4.1-1 can be divided into two broad groups characterized by the enis-
sion mechani sm (1) evaporative enissions and (2) fuel conbustion em ssions
Most evaporative enmission sources wth the exception of service stations
are characterized by sone type of solvent use. Service stations emt gaso-
line vapors as a result of wvarious loading and fueling operations.

As is discussed in nore detail in subsequent sections of this chapter,
some of the source categories in Table 4.1-1 will wusually be handled entirely
as area sources. However, some source categories will be handled only

partially as area sources if a portion of the facilities in a category is

| arge enough for individual treatment as point sources. It is inportant in
this latter case that care be taken not to double count sources enissions in
both the point and area source inventories. Area source enmission totals
should be adjusted downward to reflect enmissions accounted for in the point
source inventory.

The selection and structuring of area source categories is an inportant
aspect of the planning process that affects the resources required for
inventory conpletion as well as the inventories usefulness in the agency's
ozone control program  Cenerally, highway vehicles will be the largest VOC
emtting category and should be enphasized accordingly. Al of the evapor-
ative loss sources may be inportant, especially those covered by Contro
Techniques  Quidelines. Special attention should be given to these VOC
sources as well.
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Table 4.1-1. Area Sources of VOC Enissions.

Evaporative Loss =

Gasoline Service Stations (and other outlets)
- Tank truck unloading (Stage 1)
- Vehicle fueling (Stage I1)
- Storage tank breathing |osses

Sol vent  Users
= Degreasing, small i ndustrial / comrerci al
= Drycl eani ng
= Surface coatings
Architectural
Auto body refinishing
Gher small industrial
= Gaphic arts
= Commercial / consumer  solvent use
- CQutback asphalt
- Pesti ci des

Combustion -

H ghway Mbbile Sources
- Light duty vehicles (LDV)
= Light duty gasoline powered trucks <6000 1bs (LDT1)
- Light duty gasoline powered trucks 6000-8500 I|bs (LDT2)
- Heavy duty gasoline powered trucks (HDGQ
= Heavy duty diesel powered trucks (HDD)
- Mtorcycles

Stationary Source Fossil Fuel Conbustion (by fuel type)
- Residenti al
- Commerci al /institutional
= Industrial -

Non- hi ghway  Mobile  Sources

- Aircraft (Mlitary, civil, commercial)
« Railroad |oconotives
- Vessels

- Of highway vehicles

Solid Waste Disposal
- On site incineration
- Qpen burning
- Structural fires
- Field/slash/forest fire burning
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Because an inportant use of the inventory is to study the effects of
applying various control neasures, the area source categories should be
defined so that emssion reductions from anticipated controls on area
sources can be readily sunmarized from the data maintained in the area
source files. For exanple, if the effect of vapor recovery on tank truck

unloading emssions at service stations (Stage | control) is to be evalu-
ated, then these operations should be distinguished from vehicle fuel tank
loading (Stage |l operations) enissions. As another exanple, in order to

estimate the effect of RACT on dry cleaning plants, those systens using
perchl oroethyl ene should be naintained separately from those using petroleum
(Stoddard) solvents because of the different control technologies that my
be applied to each system Judicious definition of area source categories
will also help the agency exclude nonreactive conpounds from the em ssion
totals. In this regard, if separate enission totals are maintained for
different solvents in the inventory, nost of the nonreactive hal ogenated
solvents can be readily identified.

4.1.2 SOURCE ACTIMVITY LEVELS

Area source enissions are typically estimted by miltiplying an ems-
sion factor by some known indicator of collective activity for each source
category at the county (or equivalent) level. An activity level is any
paraneter associated with the activity of a source, such as production or
fuel consunption, that may be correlated with the air pollutant enissions
from that source. For exanple, the nunber of landings and takeoffs (LTO
provides an estimate of aircraft activity at an airport. In this exanple,
the nunber of LTOs can be nultiplied by appropriate emssion factors to
estimate airport emssions. As another exanple, the total amount of gasoline
handled by service stations in an area can be used to estimate evaporative
losses from gasoline marketing. In this case, to estimate total emssions
from this source category, the gasoline handling activity can be multiplied
by an enission factor representing all of the individual handling operations
at each service station.

4.1.3 METHODS FOR ESTI MATI NG AREA SOURCE ACTIVITY LEVELS AND EM SSI ONS

Several nethodologies are available for estimating area source activity
levels and enissions. Estimates can be derived by (1) treating area sources
as point sources, (2) surveying local activity levels, (3) by apportioning
national or statewide activity totals to local inventory areas, (4) wusing
per capita emission factors and (5) emssions-per-enployee factors. Each
approach has distinct advantages and disadvantages when used for devel oping
enmssions estimates, as discussed below

1. Appl vi ng poi nt source nethods to area sources - Small sources that
would normally be treated as area sources may be handled as point sources
for several reasons. First, collective activity level estimates may not be
readily determnable for certain source categories, Bulk plants are an
exanple of this. According to the CIG summary in Appendix C a typical
gasoline bulk plant enits only 17 tons of VOC per year. This emssion rate
would normally be below the agency's point source cutoff Ievel. However,
because the area source procedures used for determning gasoline sales in an
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area wll probably not yield an estimate of the amount cf gasoline trans-
ferred through bulk plants, the agency may need to elicit this information
from each plant by using point source procedures.

In other cases, sufficient data may be available on individual sources
to allow the agency to estimate activity levels and enissions for each
facility. For exanple, records nmay be available from another agency that
show the location and anount of solvent handled by each dry cleaner wthin
the inventory area, in which case the inventorying agency may calculate
emssions for each plant. A this point, the agency nust decide whether an

individual point source record wll be coded and naintained for each facil-

ity or whether the resulting individual activity levels and enmission esti-
mates wll be collectively handled in the area source inventory. This

decision wll depend on (1) the resources available for the point source
inventory and (2) whether the agency elects to handle sources individually

or collectively in the projection year inventory. In this latter regard,

more accurate projections wll result if sources are treated as point sources,

because individual control reductions can be estimated for each facility.

2. Local activity |level surveys - In sone instances, collective
activity level estimates for a given catgory nay be available froma | ocal
sour ce. For exanple, local trade associations nmay have data on the anount
and types of architectural surface coating, or the amount and types of dry
cleaning solvents wused in an area. Tax, highway, energy, and other state or
local agency records nmay provide collective activity level estinates for
other area source categories, including gasoline sales or cutback asphalt
use. Hence, the inventorying agency should survey various |ocal associ-
ations and agencies to determine what information is naintained 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 |evel
information are suggested in the following sections of Chapter 4.

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 conpute local estimates. For exanple, the
guantity of fuel wused in railroad l|ocomotives is generally available at the
state level from the Bureau of M nes. Fuel use can be approximated at the
local level by apportioning statewide fuel use to the county level on the
basis of mles of track per county. Residential, commercial, and industrial
fuel conbustion are other categories that are comonly handled in this

manner . Maj or drawbacks of this approach are that additional data and
resources are needed to apportion activity level estimates to the |ocal
level, and accuracy is lost in the process. |If state level data are not

available and no alternatives are accessible, then national data nmay have to
be apportioned to the local inventory area. However, apportioning national '
data to the local level is generally less accurate than nost available
methods and should be done only when absolutely necessary.

The National Ar Data Branch of EPA uses state and national totals from
various available publications to estimate area source enissions at the
county level for NEDS. Those interesed in obtaining NEDS enmission estinmates
for particular area sources in specific counties should contact their EPA
Regional Ofice or the National Ar Data Branch, M-14, US. Environnental
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Protection Agency, Research Triangle Park, NC 27711 In general, these NEDS
area source estimates wll not be as sensitive to local conditions as esti-

mates made by an agency using locale-specific infornmation. The techni ques

used in NEDS for developing area source estimates are described in References
[-3.

4. Per capita enission factors « Sources in certain area source
categories are not only nunerous and diffuse, but are difficult to inventory
by any of the above procedures. As an exanple, solvent evaporation from
consuner and commercial products as waxes, aerosol products and wi ndow
cleaners neither can be routinely determined by the local agency from any
local sources nor wll any kind of survey generally be possible that wll
yield such information. The use of per capita factors is based on the
assunption that, in a given area, enissions can be reasonably associated
with population. This assunption is valid over broad areas for certain
activities such as drycleaning, architectural surface coating, small degreas-
ing operations and solvent evaporation from household and commercial products.
Per capita factors for these categories are suggested in the following
sections of this chapter. Per capita factors should not be devel oped and
used indiscrimnately for sources whose emssions do not correlate well with
popul ati on. Large, concentrated industries, such as petrochenical facilities,
should 'not be inventoried by per capita factors.

5. Eni ssi ons- per - enpl oyee factors - This approach is conceptual ly
equivalent to wusing per capita factors, except that enployment is used as a
surrogate activity level indicator rather than population. Emissions-per-
enpl oyee factors are usually used to estimate enmissions for those source
categories for which a Standard Industrial Cdassification code has been
assigned and for which enploynent data (typically by SIC at the local |evel
are available. Generally, this involves SIC categories 20-39, as shown in
Table 3 of Chapter 3. Since, in nost cases, a large fraction of VOC enissions
within SICs 20-39 will be covered by point source procedures, the emissions-
per-enpl oyee factor approach can be considered a back up procedure to cover

emssions from sources that are below the point source cutoff level. This
approach can also be used where the agency only surveys a fraction of the
area sources within a given category. In any case, enployment is used as an

indicator to "scale up" the inventory to account collectively for missing
sources and emssions in the area source inventory. Parameters other than
enpl oynent, such as sales data or number of facilities can be used to
devel op emi ssion estimates. However, enploynent is generally the nost
readily available parameter. Scaling up is discussed in detail in Chapter
6.

4.1.4 CONTENTS COF CHAPTER 4

The renmainder of this chapter discusses specific nmethodologies that may
be wused to deternmine emssions for the nore inportant source categories
shown in Table 4.1-1, except for highway vehicles. Chapter 5 is entirely
devoted to a discussion of highway vehicle inventory procedures. In each
case, alternative approaches are presented that vary in conplexity, cost,
and in the accuracy of the resulting emssion totals. Athough certain
approaches may be reconmended, local data may suggest the use of a alter-
native procedures in a given situation.




4.2 GASOLI NE DISTRIBUTION LOSSES

A generalized flowhart of gasoline marketing operations is shown in
Figure 4.2-1. This floawhart depicts the operations typically involved in
transporting gasoline from refineries to final consunption in gasoline
powered vehicles. As indicated in Figure 4.2-1, -evaporative enissions occur
at all points in the distributive process. The operations generally inven-
toried as area sou.ces are (1) gasoline dispensing outlets and (2) gasoline
tank trucks in transit. Bulk termnals and gasoline bulk plants, which are
internmediate distribution points between refineries and outlets, are wusually
inventoried as point sources.* Diesel fuel is excluded from consideration
due to its low volatility

VOC emssions from gasoline dispensing outlets result from vapor
losses during (1) tank truck unloading into underground storage tanks; (2)
vehicle fueling, and (3) wunderground storage tank breathing. Wen inven-
torying evaporative losses from this source category, each of these activ-
ities should be tabulated separately, so that wvarious control reduction
measures may be readily evaluated. EPA has nade available Control Techniques
Quidelines (CTG for Stage | operations covering gasoline vapors enitted
during storage tank filling.>

Service stations are the primary retail distributors for gasoline.
Gasoline also can be purchased from other types of businesses or stores
such as auto repair garages, parking garages, and conveni ence stores. In
addition, gasoline my be distributed to vehicles through various non-retai
outlets. Because outlets other than service stations account for roughly a
quarter of all gasoline handled, care should be taken that they are covered
in the area source inventory."s

4.2.1 DETERM NI NG GASCLI NE SALES

Area source gasoline evaporative losses can be inventoried in severa
ways. The nmost accurate approach is to acquire gasoline sales data which
can be nultiplied by a conposite emssion factor to deternmine evaporative
| osses. Gasoline sales statistics are collected and naintained by petroleum
distributors and state notor vehicle and fuel tax offices, as well as
federal and local government agencies involved in transportation planning
and energy nanagenent. The statistics are developed from delivery records
which are collected from drivers, conpiled, and sent to petroleum conpany
accounting offices. These statistics are summarized by county or other
local political jurisdiction and are forwarded to the state tax office.b
Thus, as the tax is collected per gallon sold, the actual total gasoline
consunption within a jurisdication can be back calculated with the tax
formul as. Calculation of fuel consunption from fuel tax data may already be
done in sonme transportation planning agencies. Once derived, tax-cal cul ated
consunmption should be cross checked with data from associations of service
station owners and operators, oil conpany distributors jobbers and other
local sources." Coss-checking is inportant, since gasoline for non-highvway
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,
mlitary bases, and government nmotor pools, as well as service stations
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Gasoline distributors may be able to provide consunption data on these
sour ces. However, direct contact with a possible source is often the only
viable way to deternine gasoline consunption from these non-highway sources
of gasoline evaporation. Also, when using fuel tax data to determne
gasol ine consunption, diesel fuel and any other fuel of low volatility
should be excluded from consideration.

Several less desirable alternatives exist for obtaining estinmates of
gasoline sales in an area. (Questionnaires have been used in some instances
as a neans of obtaining information on each facility. Information col l ected
in such a questionnaire could include not only the quantity of gasoline
which is dispensed over a given year or season, but also the type of equip-
ment use and the nunber of enployees at the station. Wile this type of
direct plant contact is potentially more accurate, because information can
be determned on the type of filling and the existence of controls at each
station, the use of questionnaires does involve several drawbacks. A najor
obstacle is the sheer nunber of stations usually present in nost areas. In
addition, because of the rapid rate at which stations open and close or
change locations, a current list of sources may be difficult to define

Moreover, since many stations invariably wll not respond to the question-
naires, the inventory wll have to be scaled up to account for the mssing
stations. If questionnaires are used, scaling up can be acconplished using

either enploynment in SIC 5541 or the number of gasoline stations as a
indicator of coverage. Scaling up is discussed in Section 6.4.

Contacting distributors of gasoline through questionnaries or telephone
calls has been discussed as a possible method of checking gasoline consunp-
tion obtained through tax records. However, while contacting distributors
is a direct source of consunption data, it can be difficult if there is (1)
a large nunber of distributors, (2) distribution areas which overlap the
inventory boundaries, or (3) a lack of cooperation by the distributors.

Fuel tax data should be easier to obtain in most areas and is therefore
preferred over a nmethod which involves contacting gasoline distributors.

Another less desirable alternative for estimating gasoline consunption
is to use data from various national publications. For exanple, FHwA's
annual  publication, Hghway Statistics, contains gasoline consunption data
for each state.® Countywide estimates can be determined by apportioning
these statewide totals by the percent of state gasoline station sales
occuring wthin each county. Countywide service gasoline sales data are
avail abl e fromthe Census of Business Retail Trade.? (Note: Data in Retail
Trade are wusually too old to use directly in estimating countyw de sales;
however, they are useful in allocating other data to the county |evel.)

Gher apportioning variables, such as registered vehicles or VM, can be

used if the local agency feels that they result in a nore accurate distri- ,
bution of state totals at the county level. These apportioning procedures
are used in EPA's National Emssions Data System (NEDS) to estimate em ssions
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 consunption estimates. One distinct advantage of wusing data in

H ghway Statistics is that sales are tabulated by nonth, thus facilitating a
seasonal adjustment of the gasoline station emssion totals.
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Another alternative for estimating gasoline sales is to use VM data
available as a result of the ongoing transportation planning process. This
alternative is not generally recomended for several reasons. First, it
requires local information on both the percent of VMT attributable to
diesel versus gasoline fuel and the average mles-per-gallon fuel efficiency
of the gasoline powered notor fleet. MNone of these data nmay be available
locally, and the use of nationwide averages may introduce errors in certain
appl i cati ons. Moreover, highway travel wll not account for all gasoline
sold at wvarious outlets. Some fraction of the gasoline is consuned in
various off-highway applications. Hence, because less data intensive and
nore accurate procedures are usually available in any area to estimate
gasoline sales, the VM based approach generally should not be considered.

Using state or local air pollution permt files for inventorying
gasoline dispensing outlets is not likely to be an effective alternative.
Permt information is not wusually collected because of the large nunber of
stations and because each stations's emssions are nmuch lower than tradi-
tional point source cutoff levels. Registration systens are being attenpted
in some states whereby ngjor retail chains are required to conpile and
subnit service station lists.® Generally, such a detailed approach is not
warranted when gasoline distribution data wll vyield adequate em ssion
estimates.

4.2.2 ESTI MATI NG GASCOLI NE DI STR BUTI ON EM SSI ONS

Wat ever approach is wused to account for gasoline consunption, the flow
of gasoline throught the inventory area should be napped. The Dbest approach
is to develop a chart depicting overall gasoline flow within the geograph-
ical area in question, from the point of entry, through bulk storage, to
service stations and vehicle loading operations. Figure 4.2-1 can serve as
the basis for such a flowhart. Construction of this flow chart provides a
valuable overview of the gasoline distribution system and facilitates
detection of gross anomalies in the distribution data.

Once an estinmate of total gasoline sales is nade, gasoline dispensing
emssions can be estimated using the average emssion factors shown in
Section 4.4 of AP-42,10 To facilitate the subsequent developnent of control
strategy estimates, separate subcategories should be maintained for (A) tank
truck unloading, (B) vehicle fueling, (C underground tank breathing [osses,
and (D) tank truck transit losses. Wen evaluating control scenarios, tank
truck wunloading and vehicle refueling are defined respectively as Stage |
and Stage Il controls. .A detailed description of gasoline mnarketing
operations is available in Reference 4.

4.2.2.1 Tank Truck Unloading (Stage 1)

Emissions from tank truck unloading are affected by whether the service
station tank is equipped for subnerged, splash or balance filling. Ther e-
fore, information nust be obtained on the fraction of stations using each

filling nmethod. A weighted average emssion factor can then be based on the
quantity of gasoline delivered by each nethod. A survey of several service
stations in the area wll produce an estinmate of the nunber of stations
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enploying each filling method. Trade associations are another source of
information on station characteristics. Information from najor 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 wthin an inventory area. Recent studies in tw US. cities
suggest that 70 to 95 percent of service stations are equipped for submerged
filling, with the remainder enploying splash filling.!!-1% Balanced filling
(Stage | vapor rec.very), is enployed at very few of the stations in these
study areas. Caution is wurged when adapting these percentages, because they
may change rapidly in the direction of nore subnerged filling and bal anced
filling. Hence, use of current, |ocal data are recomended

4.2.2.2 Vehicle Fueling and Underground Tank Breathing

Losses from vehicle fueling, including spillage, and from underground
tank breathing are determined by nultiplying gasoline throughput by the
appropriate AP-42 enission factors. Gasoline sales data can be used as a
collective neasure of gasoline throughtput. Determining which service
stations have vehicle refueling (Stage Il) emssions controls is inportant
in projection year inventories. |f Stage Il controls are planned in a
projection year, a conposite emssion factor wll have to be determned
representing the mx of controlled and uncontrolled refueling operations in
the area. At present, Stage Il controls are not widely inplenmented. Under-
ground tank breathing nmay be affected by Stage Il controls but are 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 thernal
effects on the vapor and on the liquid. A worst case situation arises if a
poorly sealed tank has been |oaded with gasoline and pure air becones
saturateg. During the wvaporization 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 1b/103 gallons of gasoline
transferred in tw nodes: (1) tanks loaded with fuel and (2) tanks returning
with vapor. For convenience, these factors nmay be added and applied to each
round trip delivery.

Because sone gasoline is delivered to bulk plants rather than delivered
directly to service stations from bulk termnals, the amunt of gasoline
transferred in any area nmay exceed the total gasoline consunption, due to
the additional trips involved. Emssions should be based on total gasoline
transferred rather than on consunption. As an exanple, if gasoline sales in
an area are 300 mllion gallons per year, and 50 mllion gallons of this
goes through bulk plants, then 350 mllion gallons is transported by tank
truck and is the appropriate figure to use to estinate transit |osses. As
a nationwide average, roughly 25 percent of all gasoline consumed goes
through bulk plants.* Hence, gasoline distribution in an area could be
miltiplied by 1.25 to estimate gasoline transported. Because this percent-
age will vary so much from area to area, the anount of gasoline handled by
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bulk plants should be obtained from the point source inventory and be used
in mking this adjustment. Emissions from this source wll generally be
mnimal in nost areas. Hence, a great deal of effort is not warranted in
making this adjustment.

4.3 STATI ONARY SOURCE SOLVENT EVAPCRATI ON

Solvents are any liquid organic conpounds (or groups of conpounds) that
are used to dissolve other materials. Solvent use can be broadly classified
into two categories: (1) cleaning, including degreasing and drycleaning
and (2) product application, such as surface coating, printing, and pesti-
cides, where the solvent serves as a vehicle for the product being applied
Each of these two types of solvent use results in some or all of the solvent
being evaporated into the atnosphere

The widespread use of solvents in all sectors of the econony nakes
inventorying VOC enissions a difficult task. The nost accurate means to
account for solvent use in the inventory is to identify as many sources as
possi bl e using the point source nethods in Chapter 3. Unfortunately,
because so nmany small solvent users are present in nost, especially urban
areas, all of these small sources cannot be econonically handled as point

sour ces. Hence, area source procedures are necessary to include these snal
solvent users in the VOC inventory. The source categories covered in
Section 4.3 are shown in Table 4.1-1. In certain areas, other solvent

evaporation sources may be of local inportance, and should be included in
the area source inventory.

4.3.1 DRY CLEAN NG

Dry cleaning operations vary in size, type of service, and type of

sol vent used. Industrial, commercial, and self service facilities clean not
only personal clothing, but also uniforms, linens, drapes, and other fabric
materials. Three basic solvent types are used in drycleaning: petrol eum

(Stoddard), perchloroethylene ("perc"), and trichlorotrifluoroethane (Freon
113).  Perchloroethylene is used in approximately 80 to 90 percent of al
dry cleaning establishnents and constitutes about 70 percent of all cleaning
solvent consuned. Alrmost all other establishments use petroleum solvent

Fl uorocarbons represent only a small percentage of dry cleaning solvent
use 15-18

VOC emssions from drycleaning vary with the type of process and
solvent used. Perchloroethylene systens enmt |ess VOC for a given quantity
of clothes cleaned due to the higher cost of synthetic solvents, while
petrol eum sol vent operations typically have greater evaporative |osses. VOC
emssions occur mainly from the dryer and the filter nuck treatnent systens.
M scel | aneous fugitive |osses occur from valves, flanges and seals as a
result of poor namintenance. Detailed process descriptions and information
on emssions and controls can be obtained from References 16 and 17 as well
as AP-42.
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Both point and area source methods can be used to inventory dry cleaners.
Industrial dry cleaning is done at large plants whose emssions wll usually
exceed 100 tons of VOC per year and should be inventoried by point source
procedures described in Chapter 3.

Commercial and self service dry cleaning facilities typically emt [less
than 10 tons per year and large nunbers of these facilities may operate
within an urban area. A nunber of area source nethods nay be used in conjunc-
tion with point source procedures to inventory conmercial and self service
dry cleaning enmissions. Qptimally, all plants my be handled using point
source procedures. The easiest way to acconplish this is to send brief
survey forms to each plant or to a representative sanple of plants identified
in the yellow pages of the telephone directory. An exanple of such a form
is shown in Appendix D. In general, all that is needed to develop an area
source emssion total from such a survey is information on the quantity of
solvent annually consuned at every plant below the point source cutoff
| evel . Emissions are assumed equal to the total quantity of makeup solvent
consunption in the area. Information should also be obtained on the type of
solvent used at each plant and on any control nmeasures in place. If inciner-
ation is practiced at any petroleum plant, enmissions from that plant will
not equal to nmakeup solvent consunption, but rather, wll be reduced accord-
ing to the efficiency of the control device. In contrast, when the nore
common nondestructive control measures are enployed, such as condensers and
adsorbers, emssions approximate nakeup solvent consunption, because the
collected solvent is cycled for reuse in the process. Because the agency
my elect to send questionnaires to only a sanple of dry cleaners below the
cutoff level, the resulting emssion totals from the point source inventory
and the area source survey should be scaled up to account for mssing enis-
si ons. Scaling up should be based on (1) enployment within SICs 7215, 7216
and 7218 or (2) nunber of plants covered by the point source survey. If enploy-
ment is used as the coverage indicator, the survey form should also ask for
the nunber of enployees working at each plant. Scaling up is discussed in
detail in Chapter 6.

As a recommended alternative to handling all dry cleaners as point

sources the following factors may be applied to estimate nonindustrial dry
cleaning enmissions wthin a broad area

Commercial  plants: 1.2 Ib/capita-yr
Self service (coin-op) plants: 0.3 Ib/capita-yr

If any commercial or coin-op plants are known to be included in the point
source inventory, the emssion estimates resulting from the above per capita
factors nust be reduced accordingly. About 30 percent of the above per
capita factor for conmmercial plants represents petrol eum sol vent whereas the
remaining 70 percent of the commercial plant solvent and all of the coin-op
solvent are perchloroethylene. The wuse of trichlorotrifluoroethane can be
assunmed to be nom nal when applying these per capita factors.!®

The following exanple illustrates the wuse of these factors.
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Exanple:  An wurban area with an inventory base year population of
1,032,500 people has been inventoried by questionnaires sent
minly to large industrial dry cleaning plants. The question-
naires identified an industrial dry cleaning plant using
petroleum solvent of which 102 tons were emtted during the
base year. Fifteen commercial dry cleaning plants were also
identified, emtting a total of 105 tons of perchloroethylene
and petroleum solvents

Solution: Total commercial and self service plant emssions can be
estimated by applying a per capita emssion factor, as
fol | ows:

1,032,500 x (1.2 + 0.3) |b MOC X 1 ton = 774 tpy
capita-yr 2000 Ibh

Since 105 tons/yr of this 774 tons/yr are accounted for

in the point source inventory, the resulting area source
total for commercial and coin-op plants is

(774 - 105) = 669 tons/yr
Hence, total dry cleaning emissions for the area are
669 + 105 + 102 = 876 tons/yr

Note in this exanple that the commercial plant point source total is
subtracted from the per capita derived emssions. Aso, the industria
plant point source emssions are not subtracted from per capita emssions.

Finally, note that these factors apply only to perchloroethylene and
petroleum solvent  emssions.

A smal|l percentage of dry cleaning establishnents uses trichlorotri-
fluoroethane (fluorocarbon 113) as a fabric cleaning solvent. H uorocarbon
113 is classified by EPA as a nonreactive compound.  Therefore  information
on the type of solvent used at each dry cleaning plant needs to be elicited
during any plant contacts or surveys so that fluorocarbon 113 emssions can
be directly excluded. Nationwide, fluorocarbon 113 is only used in about 5
percent of the coin operated units, accounting for only about 0.4 percent of
total annual dry cleaning solvent consumption.l® Hence, in nost situations
little error is involved if all dry cleaning solvent is assumed to consist
of perchloroethylene and petroleum solvents. The per capita factors recom
nended -earlier exclude fluorocarbon 113.18

4.3.2 DECRRASING  CPERATIONS

Solvent netal cleaning or degreasing operations enploy nonagueous
solvents to remove soils from the surface of metal articles which are to be
electroplated, painted, repaired, inspected, assembled, or mchined. Metal
workpieces are cleaned with organic solvents in applications where water or
detergent solutions cannot do an adequate cleaning job. A broad spectrum of
or?anic solvents may be used for degreasing, such as petroleum distillates
chlorinated hydrocarbons, ketones and alcohols.
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There are basically three types of degreasers: small cold cleaners,
open top vapor degreasers, and conveyorized degreasers. According to
recent estimtes, there are about 1,300,000 snall cold cleaning units
operating in the US.  Seventy percent of these units are devoted to main-
tenance of servicing operations, including service stations, auto dealer-
ships, and mscellaneous repair stations, while the remaining 30 percent are
devoted to mnufacturing operations. A typical cold cleaning unit enmts
approximtely one third metric tons of VOC per year. In contrast, typica
open top vapor degreasers and conveyorized degreasing units emt respectively,
on average, 10 and 27 netric tons of VOC per year. These larger units are
comonly used in the metal working industry. The design and operation of
each of these types of degreasers wll vary, as wll emssions and the types
of control measures used. References 16 and 20 should be consulted for
detailed descriptions of processes and emssions from degreasing units.

Devel opment of degreasing emssion estimates is conplicated by a number
of factors. First, some degreasers wll be large enough to be considered
point sources, and yet, a large fraction of all degreasers wll fall below
any reasonable point source cutoff and thus wll have to be tallied as area
sources.  Second, degreasing operations are not associated wth any partic-

ular industrial activity. Instead, degreasing of some sort my be carried
out in a wde variety of industries, including (1) metal working facilities
(e.g., automtive, electronics, appliances, furniture, jewelry, plunbing,

aircraft, refrigeration, business machinery, fasteners), (2) non nmeta
working facilities (printing, chemcals, plastics, rubber, textiles, glass,
paper, electric power), (3) mintenance cleaning operations (electric
motors, fork lift trucks, printing presses), and (4) repair shops (auto-
mobile, railroad, bus, aircraft, truck, electric tool). Third, the practice
of solvent waste reprocessing at sone degreasing facilitites conplicates the
making of material balance estimates of solvent loss. Fourth, the fact that
mich of the VOC emissions associated with degreasing occurs at the solvent
waste disposal site conplicates the location of emssions wthin the inven-
tory area. Fifth, mny of the solvents used for degreasing are considered
phot ochem cal | y nonreactive, and hence, nust be excluded from the inventory
totals.!9,20 )
A general chart of degreasing solvent flow in an area is shown in
Figure 4.3-1. Ideally, the agency could develop an areawide estimate of
total degreasing emssions from both point and area sources from the totals
in this flowhart. Basically, total areawide emssions would approxinately
equal the amount of solvent purchased by degreasers mnus that quantity of
solvent sent to commercial reprocessing plants for reclamation. In practice
such a flowchart my be difficult to construct for several reasons. First,
manufacturers, distributors and commercial reprocessors nmay be reluctant to
disclose sales information. Second, they my not know how nmuch of their
product is wused for degreasing as opposed to other end uses. Third, they
my be unable to determne 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 nunber of sites. Fourth, some fraction of degreasing
solvent most likely wll be shipped from outside the inventory area
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Hence, while a valuable concept in understanding degreasing emssions, and

a possibility in some circunstances, such a flowhart is not considered
practical in nost areas.

4.3.2.1 Open Top Vapor and Conveyorized Degreasing

(pen top vapor degreasers and conveyorized degreasers should be handled
as point sources to the extent possible, even though these wunits individually
may not exceed the agency's point source cutoff level. General point source
procedures are covered in Chapter 3. A questionnaire covering degreasing
enmissions is shown in Appendix D. Likewise, solvent reprocessing plants
should be handled as point sources. Major advantages of handling these
larger operations as point sources are that source-specific data can be
elicited on the anounts and kinds of solvents consuned at each facility, as
well as on the amounts of waste solvent sold for reprocessing or disposal by
some other nmeans. Wth this kind of detailed information, naterial bal ances
can be enployed to estimate degreasing emssions from each unit.

Because all open top vapor degreasers and conveyorized degreasers nay
not be covered in the point source inventory, procedures should be con-
sidered for scaling up to account for mssing emssions. As discussed in
Chapter 6, scaling up is best acconplished using enploynent data in appro-
priate SIC codes as indicators of inventory coverage. Hence, to enconpass
mssing open top vapor degreasers and conveyorized degreasers, the agency
should scale up the inventory in SIC categories 25 and 33 through 39.

Because conprehensive em ssions-per-enpl oyee factors are not available from
the literature for scaling up emssions in degreasing operations, the agency
will have to develop its own emssions-per-enployee factors from the point
source data obtained through plant contacts. Specifically, for each SIC
code for which degreasing activities are carried out in the local area, the
ratio of reported emssions to reported enployment should be calculated and
miltiplied by total enployment for each SIC code, as shown in Equation 6.4-2
in Chapter 6. This results in an estimate of area total emssions associated
with open top vapor degreasing and conveyorized degreasi ng operations. The
area source conponent is determned by subtracting reported point source
emssions from this total. This process is repeated for each SIC associated
with degreasing emssions.

If the agency chooses to scale up the open top vapor and conveyorized
degreasing emssions in the above nanner, several points should be first
not ed. First, the need for scaling up should be reviewed. The agency nay
have nmade such extensive plant contacts that all open top vapor degreasers
and conveyorized degreasers are adequately covered as point sources. (ne
way to check this is to conpare the reported enpl oyment in SICs 25 and 33
through 39 (as determned from the point source records) with the tota
empl oynent in the county for each SIC The latter figures are available in
Ref erence 21. If a significant fraction of total enployment is accounted
for, scaling up is probably not necessary. Note that this type of conpar-
ison iS best done at the SIC 4 digit level rather than at the 2 digit Ilevel.
This is because not all enployment in 2 digit SIC categories wll be asso-
ciated with VOC em ssions.
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Second, in order to develop locale-specific enissions-per-enployee
factors, the agency wll need to obtain the following information from each
poi nt  source: (1) SIC code, (2) enployment within each SIC and (3) the type
of degreasing operation enployed (cold cleaning, open top vapor cleaning or
conveyorized cleaning). The last delineation is required to exclude cold
cleaning from the derived factors. A potential drawback of this procedure
is that the quantity of data the agency nust collect is increased and the
data may not be available for each source. |If this is the case, emissions-
per-enpl oyee factors can be developed from a subset of the point source data
for which adequate data are available to do so.

Third, only photochenically reactive VOC should be scaled up. [Infor-
mation on solvent type will also have to be elicited during the plant
contact, so that any resulting enissions-per-enployee factors only represent
reactive VCC

These preceding three points indicate that data requirements wll be
substantially increased if scaling up is to account for open top vapor
degreasing and conveyorized degreasing emssions. The agency should be
anare of these requirements from the outset of the conpilation effort.
Scaling up can not be acconplished if the proper data are not available.

4.3.2.2 Cold deaning Degreasing

The best alternative for estimting total areawide degreasing em ssions
is to apply a per capita factor to cover small cold cleaning operations and
to handle larger vapor degreasers as point sources. A factor of 3 pounds
per capita ger year is reconmended for estimating small cold cleaning
emssions. 18 A major advantage of this approach is that contacts to a great
many different and frequently small facilities are avoided, as in the pro-
cessing and storage of a great deal of data. A potential disadvantage of a
per capita approach is that the correlation between degreasing emssions and
population is not known. However, assuming a correlation exists is probably
reasonable in making estimates for broad urban areas.

The use of a per capita factor for estimating VOC emssions from snall
cold cleaning operations should be qualified. First, the use of this
factor will include all cold cleaning enissions in the area of application.
Hence, to yield area source emssions, any cold cleaning solvent wuse iden-
tified in the point source inventory should be subtracted from the total.
To this end, cold cleaning degreasing should be distinguished from open top
and conveyorized degreasing in the point source inventory, as is discussed
previously in this section.

Second, the 3 Ib/capita/year factor represents only reactive VOC. A
factor of 4 Ib/capita-year would include all VOC of which approximately 25
percent is 1;1,1-trichl oroethane; nethylene chloride; and trichlorotri-
fl uor oet hane. 2b The 4 |b/capita/year factor could be used when an agency
needs to adjust inventories to exclude nonreactive conpounds not on the |ist
in Chapter 2. Such a need would be encountered in only two circunstances:
(1) if the EPA reactivity policy were to change, or (2) a photochenical
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dispersion model is to be used which excludes additional conpounds as mni-
mally reactive. However, the 3 Ib/capita/year wll apply in nost situations
and is recommended for wuse over a factor which includes nonreactive conpounds.
More discussion of excluding nonreactive VOC is included in Chapters 2 and

6.

Third, the assunmption is made that nost of the solvent contained in the
waste evaporates arl is not encapsul ated or incinerated, and is not disposed
of outside the inventory area. [f the agency is aware of different disposa
practices within its jurisdiction or is planning any control neasures that
would alter these practices, this factor should be changed to reflect these
di fferent practices. -One estimate indicates that half of the emssions
occur during disposal of the waste solvent.20 Therefore, only this fraction
of the factor should be adjusted. For exanple, if 400 tons of solvent waste
is disposed of outside the inventory area, and 200 tons of solvent waste are
brought into the inventory area, then the net disposal outside the inventory
area is only 200 tons. If the 200 tons represent 25 percent of the waste
solvent, which means that 75 percent remains in the inventory area, then the
factor would be adjusted accordingly (1.5 + 1.5 x 0.75 = 2.6).

An alternative to inventorying cold cleaner enmissions by per capita
factors is the use of cold cleaning em ssions-per-enpl oyee factors. Wile
this nmethod may be theoretically nore accurate than using per capita factors,
because of the large nunber of SIC codes associated with cold cleaning
operations, nany such emssions-per-enployee factors would be needed to
scale up the inventory to enconpass all cold cleaning emnissions. MNoreover
eni ssi ons- per-enpl oyee factors that can be applied to cover only cold cleaning
operations have not yet been defined. Thus, while being theoretically nore
accurate, the emssions-per-enployee approach wll require nore effort and
docunmentation than will the per capita factor method.

4.3.3 SURFACE OQATI NG

Surface coating operations can be separated into two groups, industria
and  nonindustrial . Industrial surface coating operations for such products
as appliances, autonobiles, paper, fabric and cans are wusually major sources
of volatile organic conpounds, and should be listed as point sources although
small sources do exist. MNonindustrial surface coating includes refinishing
of autonobiles and architectural coatings which are better inventoried as
area sources.

Section 4.3.3 discusses various techniques available for inventorying
surface coating area sources. Enphasis is placed on the nonindustria
applications of surface coating, specifically automobile refinishing and
architectural surface coating. Be aware that other small industrial surface
coating operations may exist which emt less than the agency's point source
cutoff level. Small nmetal finishing shops are an exanple of this. Since
reliable techniques do not exist for handling small industrial surface
coating operations as area sources, the agency should try to identify as
many as possible in the point source inventory.




4.3.3.1 Architectural Surface Coatings

Architectural surface coatings, often called "trade paints", are used
primarily by honeowners and painting contractors to coat the interior/
exterior of houses and buildings and of other structures such as pavenents,
curbs or signs. Coating naterials are applied to surfaces by spray, brush
or roller, and they dry at anbient conditions. Architectural coat i ngs
differ from industrial coatings, which are applied to manufactured products
and are usually oven cured. Painting contractors and honeowners are the
maj or users of architectural coatings.!®,

Emissions result when the solvent which carries the coating mnateria
evaporates and leaves the coating material on the applied surface. Sol vent s
used for thinning architectural surface coatings and for clean up after
application also contribute significantly to VOC enissions associated wth
the architectural coating process. \Waterborne coatings generally contain
mich less solvent than do solventborne coatings. Additional information on
architectural surface coating can be found in References 15 and 22

The nmost accurate nethod of inventorying VOC enissions from the apppli-
cation of architectural surface coatings is to obtain sales and distribution
data from local wholesale and retail suppliers of solventborne paints,
varni shes, and other coatings. Depending on the nunmber of distributors,
direct contacts may be made to all or, alternately, brief survey forms nay
be sent out if a large nunber of contacts nust be nade. Information  should
be elictied during such contacts on the quantity of both solventborne and
wat erborne coatings sold and on the average solvent content of each type of
coating. Moreover, information on the use of associated solvents for thin-
ning and cleaning must also be collected. By assuning typical densities of
6.5 and 8.6 pounds per gallon respectively, of solventborne and waterborne
coatings, and applying the average solvent contents determined in the survey
for each solvent type, emssions can be readily conputed. Thinning solvent
enmssions can be sinmlarly calculated by assumng a density of 7.0 pounds
per gallon. (ne study suggests average solvent contents for solventborne
and wat erborne coatings are 54 and 8 percent by vol une, respectively.?3
However, because the ranges of solvent contents in these tw types of coat-
ings can vary so greatly, local data should be used if available. A basic
assunption in such calculations is that all the solvent in the coating
evaporates upon application

An advantage of wusing local sales data to estimate architectural
surface coating enmissions is that local consunption practices are taken into
account, which should enhance inventory accuracy. A disadvantage is that
mich nore work is required to develop emission estimates in this nanner than
is required using the per capita factor, which is discussed in the subsequent

par agr aph. Another disadvantage is that distributors may not be wlling to
divulge sales information and may not know where their product is finally
used. In this last regard, sales data would necessarily have to be adjusted

to account for coatings distributed into and out of the inventory area.

If local data cannot be obtained on architectural surface coating, a
national average factor of 4.6 Ib/capita/year is recomrended for estimting
architectural surface coating solvent evaporation. This factor is derived
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in Reference 18 from national consumption data. Thinning and cleanup solvent
use, which accounts for 25 to 40 percent of all solvent [oss associated with
architectural surface coating, is included in this per capita factor.

None of the solvents wused in architectural surface coatings or thinning
and cleanup contains any of the nonreactive conpounds discussed in Chapters
2 and 6. A breakdown of architectural surface coating emssions by constit-
uent conpounds is available in Reference 22.

4,3.3.2 Autonobile  Refinishing

Autonobile refinishing is the repainting of worn or damaged autonobiles,
light trucks and other vehicles. Surface coating during manufacture is not
considered refinishing. In autonobile refinishing, lacquers and enanels are
usual |y spray applied in paint booths. Since vehicles contain heat sensitive
plastics and rubber, solventbome coatings are used which can dry in low
tenperature ovens. Paint booths may be equipped with paint arrestors or
water curtains to handle overspray. Additional process, emissions and
control information may be obtained from References 24 and 25.

One approach to inventorying auto body shops is to contact each one,
or a representative sanple, and to obtain information on the quantity of
paint and solvent used in these operations. Such an approach is generally
not recomended except for larger facilities, because of the large nunber of
smal| shops in most areas and because of the unlikelihood that the shop
owers or managers would be able to provide the consunption or average
solvent information needed by an air pollution control agency.

An alternative approach is to use an emssions-per-enployee factor and
to apply it to the nunber of enployees in SICs 7531 and 7535. Based on
nationwi de estimates of solvent loss from autonobile refinishing and enploy-
ment in these two SICs, and average factor of 2.6 ton/enployee/year may be
applied as an estimate of auto body shop enissions in the area.2® Enploy-
nment by SICs iS available at county levels in Reference 21.

Another alternative is to use a per capita emssion factor of 1.9
1b/capita/year.'® Because auto body refinishing may be generally expected
to relate to human activity, such a population based approach should serve
as a reasonable approach.

Solvents wused in auto body refinishing will consist entirely of reactive
voc . Thus, all solvent usage associated with auto body refinishing should
be included in the inventory used in an agency ozone control program

4,3.3.3 Qher Small Industrial Surface Qoating

Industrial surface coating includes the coating, during mnufacture, of
magnet wire, automobiles, cans, metal coils, paper, fabric, mtal and wood
furniture, and mscellaneous products (see Table 2.2-1). Miterials applied
in coating include adhesives, lacquers, varnishes, paints, and other solventborne
coating material. My surface coating facilities generate sufficient
emssions to be considered mjor sources. However, small sources most
probably will still be present in any developed inventory area.
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To the maximum extent possible, snmall industrial surface coating oper-
ations should be treated as point sources. Only if the agency is aware of
nunerous facilities emtting less than its point source cutoff Ilevel but
does not have the resources to contact these small facilities should the
point source totals be scaled up to account for the mssing em ssions.
Scaling up is discussed in Chapter 6.

Scaling up is wusually based on enploynent totals within various indus-

trial sectors. The agency will need to develop em ssions-per-enployee
factors from data in its point source inventory on various surface coating
operati ons. The point source totals are scaled up by applying these factors

to estimates of total enploynent within appropriate SICs. Data on total
enpl oynent by industrial sector should be obtained from local planning
agenci es. If local enploynent data are unavailable, Reference 21 presents
enpl oynent by SIC at the county |evel.

If scaling up is attenpted to cover nissing small industrial surface
coating, care should be taken because these operations are carried out in a
wi de variety of applications covered by nunerous SICs. Mreover, sone snall
operations may be found in facilities whose principal business is not typi-
cally associated with surface coating, such as mnufacturing of tranforners,
conputers or even crockpots. Particular attention should be paid to the
m scel | aneous netal parts and products surface coating operations discussed
in Reference 27. A thorough effort is needed to locate all of the sectors
where surface coating is done, and to develop reliable factors for scaling
up the inventory totals. An exanple for scaling up enissions is presented
in Chapter 6.

4.3.4 GRAPH C ARTS

The graphic arts or printing industry consists of approximtely 40,000

facilities. About half of these establishements are in house printing
services in nonprinting industries. Printing of newspapers, books, magazines,
fabrics, wall coverings, and other naterials is considered a graphic arts

appl i cation. Five types of printing are used in the industry: | etterpress,

fl exography, lithography, (roto) gravure, and screen process printing

Detailed descriptions of the different types of printing operations are
given in References 16 and 28.

An emssion factor of 0.8 Ib/capita/year is reconmended for estinating
VOC enissions from small graphic arts facilities which emt less than 100
tons per year. Qaphic arts facilities which emt nore than 100 tons of VOC
per year are excluded from this factor and should be inventorfed by point
source procedures in Chapter 3. Any emssions associated with less than 100
ton per year sources identified in the point source inventory should be
subtracted from the per capita derived enissions total.}® The following
exanple denonstrates the use of the factor




Exanple:  An urban area with an inventory base year population of
808,500 people has been inventoried with a point source cut-
off of 25 tons per year per plant. Pant visits and stack
tests at a mjor publication plant equipped wth rotogravure
presses has determned controlled emssions of 110 tons per
year at the facility. A questionnaire survey has identified
four additional plants with uncontrolled VOC emssions of 18
22, 45, and 65 tons per year, respectively.

Cal cul ations: Per capita derived emssions = 808,500 x 0.8 Ib/cap. yr.
= 649,000 1b/yr. VCC

= 320 tons/yr. VOC

= 320 tons
- (18 + 22 + 45 + 65) tons
= 320 - 150 = 170 tons/yr. VOC

Point source enmssions = 150 + 110 = 260 toms/yr. VOC

Total graphic arts emssions = 260 + 170
= 430 tons/yr. VOC

Area source enissions

Note that the mgjor point source is not subtracted from the per capita
derived enmissions. Cenerally, najor plants engaged in publication and

package printing are typically very large emtters and thus would be included
in the point source inventory.

The agency may elect to handle mny of the smaller printing establish-
ments in its inventory as point sources. A questionnaire covering graphic
arts facilities is shown in Appendix D. However, because so many thousands
of small oprinting establishments exist in the US., and because each unit
emts, on average, less than ten tons per year of VOC the agency may need
considerable resources to handle all of these establishments in the point
source data base. Moreover, care wll have to be taken in (1) locating all
of these small operations, because so many are found in nonprinting indus-
tries and (2) accounting for additional solvents wused for thinning and
cleanup.  An em ssions-per-enployee approach is not recomended for the
graphics arts industry, because so mny SIC codes other than 27 (printing
and publishing) would have to be covered in the scaling up process.

All of the solvents used in the graphic arts industry are considered
reactive and should be included in the VOC inventory developed for use in
the agency's ozone control strategy.

4.3.5 QUTBAK ASPHALT PAVING

Cutback asphalt is a type of liquified road surface that is prepared by
blending or "cutting back" asphalt cement with various kinds of petroleum
distillates. Cutback asphalt is used as pavement sealant, tack coat, and as
a bonding agent between layers of paving naterial. VOCs are emtted to the
- atnosphere as the cutback asphalt cures and as the petrolemm distillate

used as the diluent, evaporates. The diluent content of cuthacks ranges

from 25 to 45 percent by volune, averaging 35 percent. Gasoline or naptha
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is used as the diluent in "rapid cure" cutback (RC, kerosene is wused in

“medium cure" cutback (M), and low volatility fuel oil type solvents in
"sl owcure" road oils (SC).29

VOC enissions from cutback asphalts result from the evaporation of the
petroleum distillate solvent, or diluent, used to liquify the asphalt cenent.
Emissions occur at both the job site and the mxing plant. A the job site,
VOCs are emtted from the equipnent used to apply the asphaltic product and
from the road surface. At the mxing plant, VQCs are released during mXing
‘and stockpiling. The largest source of emssions, however, is the road
"surface itself. Additional information on cutback asphalts is found in
Ref erence 29.

For any given anount of cutback asphalt, total emssions are assumed to
be equal, regardless of stockpiling, mxing and application times. The two
major variables affecting both the quantity of VOC enitted and the tinme
over which emssions occur are (1) the type and (2) the quantity of petroleum
distillate used as diluent. As an approximation, long term enissions from
cutback asphalts can be estimated by assumng that 95 percent of the diluent
evaporates from rapid cure cutback asphalts, 70 percent from medium cure
(M) cutbacks, and about 25 percent from slow cure asphalts, by weight
per cent. These percentages are applicable in estimating enissions occuring
during the ozone season. Some of the diluent appears to be retained perna-
nently in the road surface after application.!0,29

Because the use of cutback asphalts varies so nuch from area to area,
local records should be accessed to determine usage in the area of concern.
|deal ly, data should be obtained from the state or local highway department
or highway contractors on the quantity of each type of cutback applied, as
well as the diluent content of each. From these data, the equations or
tables in Section 4.5 of AP-42 can be used to conpute long term solvent
evapor ati on. If the diluent content is not known by the local highway
departnent personnel, default values of 25 35 and 45 percent can be
assumed for slow cure, nmedium cure, and rapid cure cutback§, respectively.

Al of the VOC from the petroleumbased diluents used in cutbacks is
considered photochemcally reactive. Thus, all evaporative emssions associ-

ated with cutback asphalt use should be included in any VOC control strategy
i nventory.

4.3.6 PESTIC DE APPLI CATI ON

Pesticides broadly include any substances used to kill or retard the
growth of insects, rodents, fungi, weeds, or mcroorganisns. Pesticides
fall into three basic categories: synthetics, nonsynthetics (petrol eum

products), and inorganics. Fornmulations are commonly made by combining
synthetic materials wth various petroleum products. The synthetic pest
killing compounds in such formulations are labeled as "active" ingredients,
and the petroleum product solvents acting as vehicles for the active ingre-
dients are labeled "inert". Neither of these toxicological designations
should be interpreted as indicators of photochemical reactivity. Petroleum
products are often applied directly to control insects on trees (dormant and
summer oils), weeds (weed oils), and fungus on produce (light mneral oils).
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Inorganic pesticides are not of interest in the inventory, since they
contain no organic fraction.!3,30

Pesticide use is typically associated wth agricultural applications.
However, a significant enough quantity may be wused in sone urban and suburban
areas to warrant including pesticide emssions in the urban VOC inventory.

As exanples of use, muncipalities may engage in various spraying programs to
control nosquitoes, tree danaging insects, or weed growh in shallow [akes
or tidal marshes. Pesticides are also used in homes and gardens.

If significant agricultural activity occurs wthin the area being

i nventori ed, local, state and Federal departnents of agriculture should be
contacted to deternine the quantities and Types of pesticildes applied. e
quantity of inorganics, which are nostly sulfur conpounds, should first be
elimnated from the above total. Then, as a crude estimate, the remaining

synthetic and nonsynthetic total should be multiplied by a factor of 0.9 to
estimate that amount that evaporates and can be considered photochenically
reactive VOC.31 A nuch nore detailed procedure which may be applied to

estimate emssions for agricultural applications is described in Reference
30. This procedure is much nore data intensive and is recomended only in
areas where agricultural pesticides applications are a mjor source of VOC

Several studies have shown that pesticide application in agricultural
areas may range from about 2 to 5 1b/yr/harvested acre.!3,30 This use
includes both synthetic and nonsynthetic pesticides. These factors should
be applied as a check on the figures determned from local sources.

Pesticide use for wurban areas should be determined by contacting
appropriate state or local agencies, including local public health depart-
ments, parks departnents, highway departments, or private concerns such as
utilities, exterminators, and |andscapers. These groups wll know the
extent of pesticide application for insect control and weed killing, in
addition to that used in agricultural applications. The sane types of data
should be obtained and the same procedures followed for estimating evapor-
ative VOC as are suggested for agricultural pesticides.

A nomnal quantity of pesticides is additionally enployed in honmes and
gar dens. This small amount is reported to be less than 0.25 |b/capitalyear
on average and is covered in the next section as part of comercial/consumer
solvent use. 19

Al of the VOC accounted for by the above procedures is considered

phot ochem cal | y reactive. |If a seasonally adjusted inventory is conpiled,
information on the seasonal application of each pesticide wll have to be
col | ect ed. As night be expected, not all pesticides are applied during the

ozone season. For exanple, dormant season oils are applied during the cold
months of the year.

4. 3.7 COMMERC AL/ CONSUMER SOLVENT USE
Certain comrercial/consuner uses of products containing volatile organics

cannot easily be identified by questionnaires, surveys or other inventory
procedures yielding locale-specific emssion estimates. Thus, a factor of
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6.3 Ib/capita/year is recommended for estimating enissions from this category.
This factor includes the following connercial/consuner subcategories:

Reactive VOC
Househol d  products 2.0 |b/cap/year
Toiletries 1.4 |blcapl/year
Aer osol product s 0.8 |b/cap/year
Rubbing  compounds 0.6 |b/cap/year
Wndshield washing 0.6 |b/cap/year
Pol i shes and waxes 0.3 |b/cap/year
Noni ndustri al adhesi ves 0.3 |b/cap/year
Space deodor ant 0.2 |blcaplyear
Mth control 0.1 Ib/caplyear
Laundry  treatnent < 0.1 Ib/cap/year

TOTAL 6.3 1b/cap/yr

The above factors are based on national estimates of solvent use in
each of these end use sectors. Because of the difficulty involved in
devel oping local consunption estimates for the nyriad products conprising
these categories, the local agency should generally not try to do so.18,19

It should not be inferred that the commercial/consuner factor is a
catchall estimate to account for deficiencies in point source or area source
i nventories. Specifically, the factor does not include: small <cold cleaning
degreasing operations; dry cleaning plants; auto refinishing shops; archi-
tectural surface coating applications; graphic arts plants; cutback asphalt
paving applications; and pesticide applications. These categories nust be
inventoried by point or area source procedures and be tabulated separately.

The mejor organic materials conprising this 6.3 1b/capita/yr factor are
special napthas, alcohols, carbonyls and various other organics. Nonreactive
hal ogenates used in aerosols and other products are excluded from this
factor. This value should be used in a VOC control program inventory.
Speciation data for use in other applications are available in Reference 18
and 19.

4.4 NONH G-WAY MCBI LE SOURCES

Nonhi ghway sources consist of nobile conbustion sources such as rail-
roads, aircraft, ships and barges, off-road bikes, and farm equipnent, as
well as lawn and garden equipment. In contrast, highway vehicles include
aut onobi | es, buses, trucks and other vehicles traveling on established
hi ghway networks. Emissions from nonhighway nobile sources are generally an
order of magnitude less than the conbined highway vehicle VOC enissions.

Inventory methods of highway and nonhighway nobile source enissions are
distinctly different. Hghway vehicles can be inventoried with traffic data
conpiled by transportation agencies, as discussed separately in Chapter 5
Inventory methods for nonhighway vehicles are presented in this section
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4.4.1 A RCRAFT

Em ssions of volatile organic conpounds from aircraft can be signifi-
cant in certain areas. Aircraft emssions are generally based on the
nunber of landing and takeoff (LTO cycles perforned. It is sinpler and
more neaningful to collect LTO data from airports than fuel consunption
figures. Each landing or takeoff by an aircraft is an operation. An LTO is
conprised of one l»nding and one takeoff by an aircraft, or operations
divided by two. Emssions from aircraft are commonly divided into three
cat egori es: comrercial, general, and nilitary.

Several approaches can be followed for estimating LTOs in an area. The
preferred approach is to obtain information directly from each airport.
Very often airports will have detailed information on their operations that
can be helpful to the agency. A questionnaire, such as in Reference 32, can
be used for directly acquiring LTO and other wuseful information from airports
in the survey area. For commercial airports, questionnaire data can be
suppl enented by published references. Airline schedules, such as given in
the COficial Airline Qide, report the type of aircraft for each flight.33
Airport Activity Statistics of Certified Route Ar Carriers reports aircraft
departures perfornmed in scheduled service by aircraft types.3* This latter
reference also gives a listing of aircraft types, which nmay be useful in
classifying comrercial aircraft according to the categories listed above.

Aircraft emssion factors in AP-42 are presented both in terns of the
quantity of organics emtted per LTO cycle (which includes all nornal oper-
ation from the tinme the aircraft descends through 3,000 feet in altitude on
its approach and the tinme it subsequently reaches 3,000 feet in altitude
after takeoff) and in the quantity of organics emtted per hour in each node
of LTO operation. Generally, the LTO averaged factors wll be applicable in
most inventory situations. However, if detailed data are available on the
time spent by each aircraft in each LTO mode, such as taxi-idle and takeoff,
modal enmission factors should be applied. Both kinds of factors are described
in Chapter 3 of AP-42,10,35

[f LTO activity cannot be directly obtained from each airport, Federal
Aviation Admnistration publications may be used to deternmine LTO cycles
performed, as shown below

1. FAA Air Traffic Activity3® = This publication gives the nunber of
operations-performed by conmercial, civil, and mlitary aircraft at airports
with FAA regulated control towers. These airports wll include all the-
major nonmlitary airfields in the Udited States. Totals are given for
itinerant flights, such as those that terninate at an airport different from
the one at which they originated, and for local flights, including those
that termnate at the same airport. To determne total LTOs for each
aircraft category, itinerant and local operations should be sunmed.

2. Mlitary Air Traffic Activity Report37 - This publication gives
the nunber of operations by nilitary and civil aircraft performed at nilitary
airfields. Al operations are sumed to determi ne LTOs.
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3. Census of US. Qvil Aircraft3® - This publication can be used to
obtain rough estinates of the number of 1,T0s performed by civil aircraft at
airports wthout FAA regulated control towers, such as smaller public airports
and privately owned airstrips. The Census of US. Aircraft gives the nunber
of active civil aircraft in each counfy. These data can be used to estimte
LTOs by assumng that the total number of eligible aircraft in each county
is approximtely equal to the number of daily LTO cycles performed by civil
aircraft. This method should be used to estimate LTOs only for airfields
not included in Reference 36.

Use of the above references will give the number of LTO cycles in
civil, comrercial, and mlitary «classifications. By assumng the mx of
aircraft types included in each category, average emssion factors can be
developed to compute the enissions for each category. This approach is
generally acceptable for civil aircraft. However, for detailed enission
inventories, it may be desirable to break down conmercial and mlitary LTOs
according to type of aircraft. "By identifying LTOs by the classifications
given in AP-42, Conpilation of Ar Pollutant FEmission Factors,!® enissions
my be conputed to account for the aircraft mx in a certain area.

4.4.2 RAlI LROADS

This source category includes two types of activity: rail vyard swtch-
ing and road haul service. Railroad locomotives are generally not a mgjor
source.  However, significant amounts of VOC can be enmtted from a concen-
tration of railroad activity in certain local areas, such as is associated
with large switch vyards. Enmission estimates are based either on the total
amount of fuel oil used by loconotives in an area or on total work output.
Both of the techniques described below estimate emssions by fuel use.

The preferred approach is to contact the railroad conpanies for infor-
mation on state or county railroad fuel wuse. Cenerally, only state totals
will be available from them since their admnistrative units often cross
state lines. A less accurate alternative is to use Bureau of Mnes data
from Mneral Industry Surveys3? to estimte use of locomotive fuel oil by
state.

State fuel use can be apportioned to each county on the basis of mles
of track per county, as determned from detailed state maps or obtained from
the rail lines. If state maps are enployed, the track mleage should be
doubled in counties exhibiting significant rail yard operations. This is
because  operations, and hence emssions, in rail vyards are usually greater
than on main line track, a fact which is not determned from the use of
maps. An alternative and less accurate apportioning approach is to distri-
bute state fuel totals on the basis of county population as given in the
Census of Population.“9 The population apportioning technique should be
used only when it is inpossible to obtain track nileage data.  This tech-
nique assumes that nost yard operations take place in large cities.

Residual oil, which my be used by railroads in addition to diesel fuel
oil, can be accounted for if Bureau of Mnes figures are used by adding the
state residual oil total for railroads to the distillate oil total before
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apportioning to counties. The use of coal by railroads is negligible and
does not need to be considered.

Ohce fuel oil consunption by loconotives is determned for the survey
areas, the appropriate enission factors from Chapter 3 of AR 42 should be
used to estimate organic enissions. Cenerally, the average factors in AR 42
should be wused unless specific information is available on each engine type
in an inventory. An exanple questionnaire for <collecting railroad activity
can be found in Reference 32.

4.4.3 VESSELS

This source category includes ocean going ships, river vessels, and
smal| pleasure craft used on lakes and rivers. Enmissions are determned for
vessel travel (and dockside operations) by estimating the quantity of fuel
used for each kind of vessel in the survey area. These vessels are generally
a mnor source of VOC emissions, but they may be included in a detailed
inventory in areas where such traffic is heavy or where docking activity is
consi der abl e. A detailed discussion of vessel types and the nethods used to
obtain fuel consunption data is presented below

1 Coal powered vessels: A few vessels, notably in the Qeat Lakes
region, still burn anthracite coal. Noeasy nethods are avail able for
estimating local enmissions for these vessels, because only nationw de fuel
totals are available.*! Thus, information on local fuel consunption can be
obtained only from estimates nmade by port authorities or ship operators.

2. Gasoline powered vessels: This category includes small pleasure
craft operated on lakes, rivers, and coastal areas. Mst of these craft are
powered by outboard motors, but inboards and inboard outdrives using gasoline
are also included. Casoline use for states may be estimated as followed:

Inboard gasoline
consunption  (gallyr)

# registered inboards x 3 gal/hr x 10 (C hr/yr

Qutboard  gasoline
consunption  (gal/yr)

fregistered outboards x 1.5 gal/hr x 10 (C) hr/yr

The factor C is a climatic factor which accounts for a longer pleasure
boating season in warmer areas. C is the nunber of months during which the
monthly nean tenperature exceeds 45°F for counties north of 43" [atitude,
48°F for counties between 37° and 43" latitude, and 55°F for counties south
of 37" latitude. State boat registrations are obtained from a boating
i ndust ry publication,“2 but they should also be available from the state
agency responsible for boat registrations. Vessels powered by inboard/
outdrives are included with inboards to estimate fuel use. The fuel use
factors are derived from Reference 43.

After state fuel use totals are obtained they can be apportioned to
counties by county inland water surface area nodified to include a surface
area for any costal regions.“* The standard nethod in apportioning to
counties could be inproved by local data. Know edge of where boating
activity actually takes place wll provide more accurate county totals than
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will apportioning to counties only on the basis of water area. ne et hod
is to obtain gasoline sales data at marinas. This should be done for esti-
mating emssions from dispensing outlets, and it could be directly applied
to gasoline powered vessel emssion estimates. Boat registrations by
county, if available, may be useful, but boats are not necessarily used in
the county in which they are registered in all states. Reference 44 is also
deficient in that any man nade reservoirs constructed since 1960 are not

i ncl uded. The method for accounting for vessel wuse in coastal areas is very
poor and could be inproved tremendously by local gasoline sales data.

3. Fuel oil (including diesel) powered vessels: Fuel consunption

totals for these vessels, which represent the major subcategory of interest,
include the fuel wused by large cargo and passenger ships, oil tankers,

tugboats, and all other steanmships and notorships that use fuel oil.

Fuel consunption totals can be obtained by:

Questionnaire surveys of shipping and tugboat conpanies and con-
tact with the local port authorities. This method provides the nost
accurate local data for fuel consunption rates of many of the vessels
in the area. Such a survey is not often conprehensive enough to include
all vessels, however, because many vessels nove in and out of the port
area during the year and would be difficult to contact.

Vessel novenent data available fromthe U S. Corps of Engineers,'®
together with fuel consunption factors and Bureau of Mnes fuel consunp-
tion figures.3® This nmethod is much easier to inplement than a question-
naire survey, and may be alnost as accurate despite the generalizations
that nmust be nade to effect its use. This nmethod is described in
detail later.

Use of Bureau of Mnes figures only. State totals for fuel oil
sold to vessels are given in Reference 39. Not all the fuel sold for
vessel use is by any nmeans consuned within the state boundaries, how
ever, much of the fuel may be consumed far out at sea and not in a port
or waterway area. |If it is assumed that 75 percent of the distillate
oil figure given in Reference 39 and 25 percent residual oil total are
consuned in ports and waterways within the state, a rough estimate of
vessel fuel oil consunption can be obtained. This nethod should not be
used in conjunction with a detailed enmssion inventory, however, and is
useful minly to obtain an order-of-magnitude emssion estimate from
vessel operati ons.

If fuel consunption totals are determined from a questionnaire survey,
the fuel oil consunption figures should be sinply assigned to the counties
where the vessel are operated. If vessel novenent data obtained from
Reference 45 nust be wused, extensive apportioning neasures are necessary.
The apportioning nmethod becones somewhat involved, because both underway and
dockside emssions should be considered. Underway and dockside enissions
include the emssions that occur when a vessel is noving under its own power
through a waterway and when it is maneuvering into its dock space. Average
fuel consunption rates during these periods for steanships and notorships
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are 44 and 19 gallons per nautical mle, respectively.“® In-port, or dock-
side, emssions occur when a ship operates its engines or boilers in port to
provide power for ship wutilities. Average fuel consunption rates are 1900
gallons per day of residual oil for steanships and 660 gallons per day for
motorships."® The local port authority should be able to supply a figure
for the average number of days a ship remains in port. [f not, a figure of
3 days per vessel is typical.

Fuel consunmption can be estimated from vessel novement data for fuel
oil powered vessels as follows:

Step 1. Determine in-port fuel  consunption.

The number of vessels entering a port can be found in Section 2 of
parts 1, 2, 3 and 4 of Witerborne Conmerce of the United States.™?
Section 2 [lists vessel traffic on waterways for self propelled vessels
and other according to type and draft of vessel and direction of trip.
For the first step in the determnation of in-port emssions, select
the entries for ports in Section 2, and assume that only self propelled
vessels with a draft greater than 18 feet wll be operating under their
own power when in port. Determine the number of vessels meeting these
conditions that enter each port, and multiply by 3 days per vessel, or
by a nunber recommended by the port authority, to calculate the nunber
of vessel-days in each port. Vessel-days in port nust be distributed
between those ships that wuse residual oil and those that use distillate
(diesel) oil. This procedure is illustrated as follows:

A. From Reference 39 determne the amounts of distillate and
residual fuel oils sold for use by vessels in each state. Exanple fuel
and sales for a particular state are given below

Distillate oil consunption = 232 x 103 bbl

9,750 x 102 gal

Residual oil consunption = 1,000 x 103 bbl = 42,000 x 10° gal
Convert fuel consunption figures to vessel-days:

3
Distillate vessel-days = 9256% xga}?daygal = 14,800 vessel-days

42,000 x 103 gal

22,100 vessel -days

Residual  vessel -days = 1900 gal [ day
B.  Then total vessel-days = 14,800 + 22,100 vessel-days
L _ 14,800 _
Percent distillate vessel-day,= 36 900 x 100% = 40%

C. Then at each port in this state, assign 40 percent of the
total vessel-days to notorships (diesel fuel wusers) and 60 percent to
steanships (residual fuel users).




Finally, in-port fuel consunption can be calculated by mltiplying the
total distillate oil vessel-days by 660 gallons per day, and the total
residual oil vessel-days by 1900 gallons per day.

Step 2: Determine fuel consunption for vessels underway:

Underway emissions wll be calculated for diesel fuel use only.
In a typical harbor there are tugboats and small craft (draft less than
18 feet) that use diesel fuel. Because nost of these do not operate

their boilers or engines when in port, nost of their emssions occur
when the ships are underway. Vessels using residual oil also have
underway emissions, which are approximately accounted for when enissions
for vessels wusing diesel fuel are calculated by the technique described
bel ow.

Calculation of underway fuel consunption:

A Subtract the sum for all ports of the in-port diesel fuel
consunption from the state total for distillate oil consunption by
vessel as given by Reference 39.

B. Distribute the remaining fuel consunption figures to ports and
wat erways by tonnage handled, as given in Section 1 of Waterborne Conmerce
of the United States. Underway fuel consunption totals are assigned to
counties wusing the description of waterways given in Wterborne Conmerce of
the United States. In cases where a waterway borders nore than one polictical
jurisdiction, divide the fuel use equally between jurisdictions. In instances
where a waterway, such as a river, passes by a series of counties, assign
the emssions to counties according to shoreline mleage along the waterway.

Note that two methods have been given that can be used” for a detailed
survey of fuel oil use by vessels. As nentioned previously, Bureau of Mnes
data al one are useful only for a rough guess of vessel fuel oil use. Little
can usually be gained by using both of the methods for fuel oil consunption
by vessels. Vessel noverment data serve as replacements for questionnaires,
and vice versa. A nodified version of this method would be to contact port
authorities for vessel novenent data. The \Waterborne Commerce of the United
States data are much nore nearly conplete, however, and should be used if at
all possible. Al four parts of Waterborne Commerce of the United States
are not necessary for conpletion of a vessel fuel use inventory. Only that
part that covers the geographic area being considered need be used. The
choice of either of the first tw methods depends on whether sufficiently
thorough (or adequate) data could be obtained by a questionnaire survey to

justify the time required to institute the survey. If detailed data for
individual types of vessels such as tugboats, tankers and cargo ships are
desired, questionnaires should be used. If only a reliable estimate of the

total fuel consunption by vessels is desired, vessel novement data are
adequat e.
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(hce fuel consunption data are available, emssions can be calculated
for each class of vessel by using appropriate emssion factors in Chapter 3
of AP-42. If extremely detailed data are available for fuel consunption as
a function of operating node, the nore detailed procedures and enission
factors prescribed in AP-42 can be enployed.

4.4.4 OTHER OFF-H G-WAY FUEL USE

Of-highway internal combustion engines are both gasoline and diesel
fuel powered. The first category includes farm tractors, |awinowers,
motorcycles and snowmwbiles. The latter category includes farm tractors,
construction equi pent, energency generator power units and conpressor
engi nes. Wile each of these source categories may be relatively small in
many areas, their collective enmssion rates can be significant.

Because snowbile activity does not correspond to the ozone season,
the agency nay consider ignoring this minor category in its inventory
effort. Some of the other categories, however, such as tractors, |awinowers
and construction equipment, may be relatively nore active during the ozone
season. For many of these source categories, emssions are calculated from
on the amount of fuel wused by each type of equipnent.

The following procedures allow emssion estimates to be mnade for these
sources, based on information found in publications and on national average
conversion factors. Locale-specific techniques are not available for
estimating enissions from these sources. However, to the extent that |ocal
fuel wuse data, or even locally derived conversion factors, are available for
use in the following equations, they should be used in the emssion calcu-
lations presented bel ow.

4.4.4.1 Of-highway Mtorcycles

Gasoline use is estimated by assuming that, on average, notorcycles
achieve 42.5 niles per gallon and travel about 700 off highway niles per
year. By using these conversion factors, state notorcycle registrations

available from Reference 8 can be apportioned to the county level on the
basis of population, as follows:

County _ State county i1

Consunpti on " Registrations x Popul ation (gal/yr) x 2205 L n(ialséz/rgal lon
State '
Popul ati on

County fuel consunption is then nmnultiplied by the appropriate emssion
factors in AP-42 to estimate local enissions. In the above equation, if
local mleage, fuel efficiency or county registration data are known, they
should be used to estimate county cons-unption.

4. 4. 4. 2 Farm Equi pnent

Farm tractors account for the bulk of activity in this category, wth
| esser amounts of fuel being used by conbines, balers, harvesters, and
general utility engines for irrigation and niscellaneous purposes. Both
gasoline and diesel fuel can-be consuned by farm machinery.

4-32




TABLE 4.4-1. USE RATES, CONSUMPTION RATES AND POPULATION DI STRI BUTI ON
FCR HEAVYY DUTY AGROLTURAL ENGINESY3

Device Annual Fuel  consunption rate Popul ation density

Uses (gal/yr) (%)

(hr/yr) Gasoline Diesel Gasol ine Di esel
Conbi nes 71 2. 34 1.5 57 43
Bal ers 24 2.34 1.5 100 0
Harvesters 120 2. 34 1.5 0 100
General  Purpose 50 3.51 1.94 50 50
Tractors * 2.28 2.98 65 30%*

*490 nr/yr Diesel, 291 hr/yr Gasoline
About 5% is LPG which is not included here.

State consunption of gasoline and diesel fuel for each category is
determned as follows:

State consunption (gal/yr) =
Equi pment  popul ation x Use (hr/yr) x Fuel rate (gal/hr)

Equi pment  popul ations and use factors can be obtained either from the
Census  of Agriculature'® or derived from data shown in Table 4.4-1. County
consunption of each fuel is determned by apportioning the state total for

all farm equipment to counties according to number of farm tractors in each
county.

4.4.4.3  CQonstruction  Egui prent

County gasoline and diesel fuel use is determned as follows:

_ Nat: State enployment for SIC 16 x County popul ation
cc = National fuel use x National enployment for SIC 16 x State population

\ther e: CC = County consunption

National average use of gasoline and diesel fuel is shown in
Table 4.4-2 below.

TABLE 4.4-2. NATIONAL FUEL ESTIMATES FCR 1973, carrons®3»%8

Equi pment  type Gasol i ne Di esel
Construction 243 x 10° 4,453 x 10°
I ndustri al 612 x 108 1,094 x 10"
Lawn and garden 827 x 108

Snowt hr ower s ,2% X 1086 _—
Snownobi | es 80 x 106
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Enpl oyment data are available from Reference 21 and population data
from Reference 40. If local fuel use is known, it should be used to enchance
the accuracy of the resulting enission estinate.

4.4.4.4 Industrial  Equi pnent

County gasoline and diesel fuel wuse by industrial equipnent (forklifts,
generators, punps, mscellaneous nachinery) conputed as follows:

County enpl oyment for SICs 10-14,20-39,50,51
Nati onal Enpl oynment for SICs 10-41,20-39,50,51

v

CC = National fuel wuse x

Wier e: CC = County consunption

National fuel use data are available in Reference 43. Employment data
are available in Reference 21. Local fuel consunption data or apportioning
factors should be used when known for the area.

4.4.4.5 Lawn and Garden Equi pnent

Gasoline use by lawn and garden tractors, nowers, tillers, and snow-
throwers, is calculated for each county based on national fuel use data in
Reference 43. National fuel use is apportioned to counties on the basis of
number of single unit dwellings,“® nunber of days per year with nininum
tenperature greater than 32°F, and county snowfall.®® Nunber of single unit
housing structures is the primary apportioning factor, and the other itens
adjust for the extent of summer vs. winter related uses. The appropriate
equation for apportionment of fuel wuse is:

_ cus DMTC CP CS
cc = NL&C x NUS XDM-TN+ClxNSCx s7p X 55
Wher e: CC = County consunption
NLGC = National lawn and garden consunption (the national
gasoline consunption of lawn and garden equipnent
other than snow hrowers)
CUS = County unit structures
NUS = National unit structures (46,780,067 single unit

structures)“8

DMIN = Days min. tenp > 32°, nation (the sum of the total
days for all counties in the nation: 788,335 days/year
sumed over all counties)*8

DMIC = Days mn. tenp > 32°, county

Cl = 0 for counties with less than 30 inches annual
snowf al |
C, = 1 for counties with nore than 30 inches annual
snowf al |
NSC = National snowhrower fuel consunption
CP = County population
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Cs
SZp

County snowfal |

Snow zone popul ation (population of all counties wth
nore than 30 inches annual snowfall: 116,049,900
people)tt8

szs = Snow zone snowfall (sum of snowfalls in all counties
with nmore than 30 inches annual snowfall: 101,437.74
inches)*8

An agency my wish to ignore gasoline consumption by snowblowers in an
inventory, since these emssions occur in the winter months. Consult Chapter
6 for information of seasonal adjustment of VOC em ssions

4.5 SOID WASTE | NO NERATI O\

Solid waste may consist of any discarded solid mterials from industrial
comercial or residential sources. The materials may be conbustible or
nonconbustible and are often burned to reduce bulk, unless direct burial is
either available or practical

In some local areas, solid waste disposal by burning can be a signif-
icant source of organic emssions. The area source solid waste VOC ems-
sions category includes on site refuse disposal by residential, industrial
and  conmercial /institutional  sources. On site incineration is the unconfined
burning of waste |eaves, |andscape refuse or other refuse or rubbish. S ash
and large scale agricultural open burning are not included in this VOC ems-
sion category. Large open burning dunps and nunicipal incinerators are
usually classed as point sources, but many smaller incinerators my be so
classified, depending on the needs of the agency. For emission inventory
purposes, only solid waste actually burned is of interest. Unfortunately,
very little quantitative information about on site solid waste disposal is
avai | abl e.

Some locales have conducted conmprehensive surveys of solid waste dis-
posal practices. \Were 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 limted value for determning on site waste
disposal  quantities

If solid waste survey data are not available, quantities are usually
estimted by per capita generation factors. Nationwide, it is estimted
that about 10 pounds of solid waste are generated per capita per day.>! By
proportioning the various disposal methods, waste generation can be esti-
mted for on site incineration and open burning. In addition, data useful
for estimating area source solid waste quantities are available in severa
surveys of nationwide solid waste disposal practices.>2=5% [t should be
noted that data on nationwide or regional solid waste generation may vyield
extrenely inaccurate predicitions for local areas. The tremendous variation
in solid waste disposal practices from one comunity to another renders such
nationwi de averages rough estimates at best. Furthernore, local regulations
governing solid waste disposal should be taken into account. In sonme areas
and under certain conditions, on site incineration is regulated or may be
prohi bited. If so, the corresponding generation factors(s) should not be
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appl i ed. Under such circunstances, assume that the solid waste nornmally
allotted to on site disposal is handled by sonme method not involving burning,
such as 1landfilling or resource recovery.

4.5.1 ON SITE | NG NERATI ON

The waste generation factors given in Table 4.5-1 may be used wth
appropri ate emssion factors in AP-42 to estimate on site solid waste incin-
eration by residential, commercial/institutional, and industrial  sources
Care should be taken in the application of these waste generation factors
If a nunber of on site incinerators have been identified as point sources,
it may be appropriate to reduce or elimnate the area source estimates. |n
addition, these factors are 1975 data and should be updated to the inventory
base year with procedures which can be obtained from NEDS contacts in EPA
Regional offices. If data are available from registration or pernit files
for solid waste disposal equipnent, these data may provide a nore accurate
estimation of on site incineration quantities then the factors given here
Reference 54 presents additional data on incinerators, such as size of units
or controls, that may be wuseful in making nore detailed estimates for on
site incineration

TABLE 4.5-1. FACTORS TO ESTIMATE TONS G:aSCLID WASTE
BURNED I N ON SI TE INCINERATION

Resi denti al Cormmercial /I nstitutional I ndustria
EPA (Tons/ 1000 (Tons/ 1000  popul ation/ (Tons/ 1000 nfg
Regi on  population/yr) yr) employees/yr
[ 52 64 125
I 11 65 180
11 4 54 560
[V 4 23 395
Y 61 87 420
Vi 23 33 345
VI 75 37 325
VI 87 49 430
I X 90 5 80
X 90 29 170
Nat i onal
average 41 50 335

dpeferences 21, 40, 52, 53.

4.5.2 CPEN BURNING

Little national data are available to estimate open burning activities.
However, since many areas require open burning pernits, open burning can be
best estimated by contacting the nost know edgable local official and by
taking into account the effects of any local open burning restrictions or
prohi bi tion. If no local estimites can be nade, the waste generation factors
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in Table 4.5-2 my be used to estimate the quantity of solid waste to nmultiply
by the appropriate emssion factor from AP-42. Note that the factors for
residential and commercial/institutional open burning are applied to rura

popul ations. Also, these factors should be updated to inventory base year
levels using procedures available from NEDS contacts in EPA Regional offices

TABLE 4.5-2. FACTORS TO ESTIMATE TONS OF SOLID WASTE DI SPOSAL
THROUGH CPEN BURNING?

Resi denti al Commercial /Institutional Industria
(Tons/ 1000 (Tons/ 1000  popul ation/ (Tons/ 1000 nfg
popul ation/yr) yr) employees/yr
Nationa
average 450° 24P 160

tReferences 21, 40, 52, 53, 55,
For rural population only. Open burning assumed banned in urban areas

4.6 SVALL STATIONARY SORCE FOSSIL FUEL USE

This source category includes small boilers, furnaces, heaters, and
other heating units too small to be considered point sources. Note that
both point and area source conbustion equipment produce only smll amounts
of organics relative to nost other sources. Thus, the agency may not con-
sider it worthwhile to perform the detailed procedures given Delow, 11 1(S
primry concern is updating the VOC inventory and 1f an existing iInventory
already includes combustion. The procedures below may be followed if a
detailed VOC inventory is needed or if other pollutants from small station-
ary source fuel combustion are of concern. Because VOC emissians from this
source are estimated by sinply nmultiplying the typical quantity of fuel used
and an appropriate emssion factor, the techniques below are designed to
yield fuel wuse data for various types of conbustion equipment.

Area source stationary source fuel use may be divided into three
categori es: residential, commercial/institutional, and industrial. Resi-
dential dwellings are all structures containing fewer than twenty living
units, so that large apartment houses are excluded.  Commercial/institu-
tional facilities are establishments engaging in retail and wholesale trade
schools, hospitals, governnent buildings, and apartment conplexes with nore
than twenty units per structure. The comercial/institutional  category
covers all establishments defined by SIC groups 50-99. Industrial fue
compustion includes all manufacturing establishments not classified as point
sources. These establishments are defined by SIC groups 19-30.56 Collec-
tively, the three categories account for all the stationary fuel conbustion
activities not wusually reported as point sources

The area source fuel wuse total is determned by subtracting all fue
used by point sources from the area-wide total of fuel use. Hence, bhefore a
specific methodology can be applied to calculate area source fuel wuse, the
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total fuel consunmed in an area nust be determned. Such data are usually
obtained from fuel dealers and distributors, published references, or govern-
ment regulatory agencies. Sone fuel retailers maintain sales records that
can be a valuable source of information for determning total fuel consunp-
tion. The information needed from fuel dealers concerns their annual sales
to each source category (preferably by county). The area source totals of
residential and cc.amercial/institutional fuel consunption are then sinply
the fuel dealers' figures mnus any fuel consumed by the fuel dealers. The

accuracy of survey results wll be significantly reduced if some fuel dealers
are overl ooked. It may be that not all fuel dealers will be able to furnish
adequate information. Cenerally, natural gas dealers can best furnish the

required data. CQher dealers either are reluctant to release information,
or they simply-'do not have the detailed breakdowns required.

Unfortunately, the above techniques cannot assure that fuel dealer
sales accurately represent fuel consunption. Sales of coal to industrial
sources or of wood to residential sources, for instance, may represent only
a part of the total fuel consuned, as nuch of the fuel consuned in sone
areas may not come from retail dealers. CQher methods should be used for
those casesin which fuel dealers cannot provide adequate data on total fuel
sal es. It should be enphasized, however, that information provided by
dealers, although perhaps inconplete, can provide insights into fuel use
patterns that would not be discovered by other nethods. An exanple ques-
tionnaire for obtaining fuel wuse data from fuel suppliers is included in
Reference 32

Publ i shed references are the nost common sources of fuel use data.
Reports produced by the US. Bureau of Mnes contain data on fuel sales and
distribution. The advantages of wusing this information are that data for
all parts of the nation are readily available and are updated every year.
The drawback to the use of this material is that fuel data are reported by
state only. They are not broken down into the desired source categories,
and county totals nust be estimated by apportioning state totals. This geo-
graphical apportioning step, which may also be necessary for data obtained
from fuel dealers, can become quite conplicated and can involve a large
nunber of cal cul ations.

Finally, wuseful data may sonetines be obtained from federal and state
regulatory agencies. The Federal Power Commssion conpiles data on fuel
used by electric utilities and on natural gas conpany sales and pipeline
distribution.>’,%8 State utility comissions nay be able to provide similar
dat a. In addition, state revenue or tax departments may have data that
would be helpful for determning fuel usage.

4.6.1 FUEL O L CONSUWPTI ON

Data collection for fuel oil consunption covers the use of both distil-
late and residual oil. Distillate oil includes fuel oil grades 1, 2 and 4.
Diesel fuel and kerosene also can be considered distillate oils. Nat i on-
wide, residential and commercial/institutional sources are the |argest
consuners of distillate oil. Residual oil includes fuel oil grades 5 and 6.
In most areas, residual oil is not used by residential sources, but sign-
ificant amounts may be consuned by industrial and commercial/institutional
users.
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Literature data nust be generally relied upon to determne total fuel
oil  consunption. Local fuel dealers and governnent agencies usually have
been unabl e to supply adequate data on fuel oil use. The data published by
the Bureau of Mnes in Sales of Fuel Gl and Kerosene are the nost
acceptable.3? 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 limted use for nost area
source inventory purposes.

A procedure for determning area source fuel consunption can be found
in Census of Manufacturers and other publications.®® This procedure involves
calculating state fuel oil consunption, substracting point source consunp-
tion data, and allocating fuel oil wuse into county inventory area. A full
di scussion of this method is found in the AEROS Manual Series, Vol une II.2

Due to the conplexity of the nethod, it may be very cunbersone to apply
on a large scale. Persons who wish to obtain the conputer output for selected
counties or further information may contact their EPA Regional office or the
National Ar Data Branch, US. Environmental Protection Agency, Mil Drop
14, Research Triangle Park, NC 27711

A sinplified version of the nethod (discussed in AEROS) can be enployed,
but it sacrifices the accuracy of the results. Variations of the nethod may
include using different correlative relationships to predict fuel oil use.
For instance, to predict distillate oil wused for space heating, equations of
the following types my be use:

al
consuned = # of oil burners x avg size (BTUhr) x 8760 (hr/yr) x load
140,000 BTUgallon

or,

Gl consumed =
# of oil burners x heat loss (BTUhr) x heating degree days x use factor
140,000 BTU gal l on x Design Range (°F)

where the heat loss is dependent on the average square feet of building
space. The design range is the difference between inside tenperature and
the design outside tenperature for an area.®9

Use of these relationships requires collection of substantially nore
source data and determination of local load and use factors. Fuel oil trade
association publications,®! oil dealers, and utility conpanies may be able
to provide some of this information. Mdifications of the above equations
may provide relationships for predicting residential, comercial/institu-
tional, or industrial space heating fuel oil wuse, 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 literature.3® This step corrects
for variations in the parameters used in the above equations.
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4.6.2 COAL CONSUWPTION

A determnation of both anthracite and bituminous coal consunption nmnay
be necessary. Anthracite, or hard coal, is found almost exclusively in
Pennsylvania and is wused in significant quantities only in states within
easy shipping distance from Pennsylvania. Anthracite my be consumed by all
source categories, although nost is used by residential sources. Mning of
bitumnous, or soft coal, is more wdespread than anthracite, so that bitu-
mnous coal is available in nmost areas of the country. Aso considered as
bi tum nous coal are |ower grades of subbitum nous coal and lignite. Bitu-
mnous coal is often favored for use by electric utilities, industries and
coke producers. Bitumnous coal is used in some areas for residential and
comrerci al /institutional heat i ng.

The same general techniques used for fuel oil my be adapted to deter-
mne coal consunption. Residential coal use is calculated for each county
with on the following equation:

Tons of coal per dwelling unit = 0.003874 e [7.6414 - (1000/degree days)]
The nunber of dwelling units using coal for space heating is obtained from
Reference 56 and is wupdated annually with additional data from Bureau of
Mnes or Bureau of the Census data. Degree days are obtained from Reference
50. The coal use predicted by the above equation is distributed between
anthracite and bitumnous coal based on the estimated residential narket
share of each.*® Use of coal for other than space heating purposes is

i gnor ed. Methods used for calculation of comercial/institutional and
industrial coal use are basically the sane as those used for fuel oil.

State totals are obtained from References 62 and 63.

4.6.3 NATURAL GAS AND LIQUFIED PETROLEUM GAS CONSUMPTI ON

Few problens should be encountered in determining natural gas use by
county. Nat ural gas conpanies are usually excellent sources of data. If
gas conpanies are unable to supply adequate data, information from the
Federal Power Commission,>® state wutilities commissions, and literature may
be used. Liquified petroleum gas (LPG wuse may also be considered in area
source inventories. The LPG contribution to total emssions is not sign-
ificant in nost areas. Wierever LPG use is considerable, however, it may be
reported as "equivalent natural gas" by assuming for emssions that each
gallon of LPG is equivalent to 100 cubic feet of natural gas.

Residential natural gas use by county is conmputed using the following
equation:L+8

Therns of Natural Gas Consuned =

475 x A x B 237 X (%)O'588 x g 0-125
Wer e: A = total nunber of natural gas custoners
B = annual heating degree days
C = nunber of dwelling units using natural gas for space heating
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D= the larger of the nunber of dwelling units using natural gas
for cooking or hot water heating

E = nedian nunber of rooms per dwelling unit.

Item A is obtained from American Gas Association reports, B from
Local Qimtological Data,®® and C, D and E from the Census of
Housing.®3 For annual updates of each parameter, contact the REDS
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 1000 to 1050 BTU/cubic feet). Residential LPG use is conputed
by county, using a sinpler equation based only on number of dwelling
units, heating degree days, and a regional use factor for LPG consuned
in cooking and water heating

Therns of LPG consuned = (376 + 0.209 B) x H + (IxJ) + (KxL)
Where: B = annual heating degree days

H= nunber of occupied dwelling units using LPG for space
heating

= regional average consunption for water heaters, therns

I
J = nunber of occupied dwelling units using LPG for water
heating

K = regional average consunption for cook stoves, therms
L = nunber of occupied dwelling units using LPG for cooking

Regional average therms consumed by water heaters and cooking have been

estimated by the Anerican Gas Association and are summarized in Reference
48

Comercial /institutional and industrial use of natural gas and LPG may
be estimted by using the same methodology presented for fuel oil wuse and by
obtaining state totals for fuel use from References 64 and 66.  However,
since natural gas utility conpanies wusuaily have excellent records of sales
data preferably are obtained directly from the gas conpany. If records are
not detailed enough to give county totals, some apportioning may be necessary.
[f this is the case, the wparticular institutions and school systems that
conprise the conmercial/institutional subcategories identified in Section
4.6.1 should be contacted directly. [If fuel use totals for these categories
can be obtained directly, use of the equations and procedures for commerciall/
institutional subcategories can be avoided. This step is particularly
desirable for a detailed source inventory, since the equations in this
section and in Section 4.4.1 do not always vyield accurate predictions of
fuel use in a smll area.
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4.6.4 OIHER FUELS

Gher fuels which may appear as area source fuels are wood, coke and
process gas. Census of Housing"? data may be used to estimate residential
consunption of wood, according to the following equation:%9,63

ARPH
5.0

Resi dential woed use (tons/yr) = 0.0017 x NHUHW x HDG x

Wier e: NHUHW = Nunber of housing units heating with wood
HDG = Heating degree days
ARPH = Average rooms per housing unit

Commercial/institutional and industrial wood use is usually ignored,
unl ess surveys of potential sources indicate that wood is consuned by snall
sources in significant quantities. The nopst common users of wood as fuel
are those wood processing plants that burn wood waste.

Users of coke and process gas can wusually be identified only through
questionnaire  surveys. Neither of these fuels will be used by establish-
ments which are classed as area sources. Process gas use is nost common in
petroleum refineries, certain chemcal processing industries, and iron and
steel mlls. Coke is consumed mainly by iron and steel nills and foundries.

4.7 OTHER AREA SQOURCES

Area sources yet to be discussed are forest fires, slash burning, agri-
cultural burning, structure fires, frost control burners, and natural organic
sour ces. Although they are often intermttent in nature, many of these
sources can produce large quantitites of air pollutant em ssions. Sone 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 wth techniques for making crude
emssion  estinates.

4.7.1 FOREST FIRES

Oganic emssions from forest fires in certain rural areas can be very
large, at least in the short term Estimates of the quantity and types of
growth burned in a given area should be available from the US Forest
Services state forestry or agriculture departnents, or local fire protection
agenci es. If local estimates are not available, the US Forest Service
annual ly publishes WIdfire 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.
[f sufficient information cannot be obtained from local officials, the state
total from WIldfire Statistics should 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.
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The determnation of tons of growh burned per acre ("fuel loading") is
equal ly inportant. Local officials should be contacted for this information.
The emssions in the study area are then obtained by mltiplying the appro-
priate emssion factor in AR42 by the fuel Iloading, then multiplying this
product, by the anmount of forest acreage burned.

Average fuel loadings, emssion factors, and estimates of organic
emssions from forest fires in the various US. Forest Service Regions are
presented in Section 11.1 in AP-42.

‘4,7.2 SLASH BURN NG AND AGRI CULTURAL FI ELD BURN NG

Waste from logging operations is often burned under controlled condi-
tions, to reduce the potential fire hazard in forests and to remove brush
that can serve as a host for destructive insects. Oficials of the US
Forest Service or state forestry department should be contacted for estinates
of the area burned and quantity of slash per acre. If an estimate of the
quantity of slash burned per acre cannot be obtained from other sources, a
figure of 75 tons per acre can be used.

Also included in this source category are agricultural fieldburning
operations such as stubble burning and burning of land clearing refuse.
Little published information is available on this subject, so burning
activity estimates nmust be determned through state agriculture departnents
or extension services.

Acreage and average fuel loadings should be estimted. The US. Soil
Conservation Service should be able to provide some of this information.
Average fuel loadings and organic enission factors for various wastes are
provided in Section 2.4 of AP-42, In sone cases, agricultural burning nay
be reported wunder residential open burning.

4.7.3 STRUCTURE FIRES

Building fires can also produce short term enmissions of organic com
pounds. The best procedure for determning information for this source
category is to contact local fire departnents, fire protection associations,
or other agencies for an estimate of the number of structural fires in each
county during the year. In the absence of such information, assume an
average of six fires per 1,000 people each year.6®

4.7.4 CORCHARD HEATERS

In areas where frost threatens orchards, heaters nmay be used in cold
portions of the growing season. County or state agriculture departnents
will often have data on the nunber and types of orchard heaters in use.
Data can also be obtained from sone of the citrus grove operators in the
area. These sources should also be able to furnish the periods of tine the
units are fired during the year. An estimate should also be obtained of the
nunber of units fired at any one tine. These data may be used to deternine
heater hours of operation. Emssion factors for orchard heaters are presented
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in Chapter 6 of AP-42, Since the use of heaters does not coincide wth the
usual nonths of high ozone formation, this source wll be of Ilittle concern.
However, in some locales, fueled heaters may be left in the fields for major
portion of the year. This practice wll increase evaporative emssions and
should be accounted for in the inventory.
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5.0 I NVENTORY METHODS FOR H GHWAY VEH CLES

H ghway vehicle emssions can be inventoried with data obtained from
the transportation planning process which is required in larger urban areas.
EPA's Ofice of Transportation and Land Use Policy (OTLUP) is responsible
for EPA policy on conducting highway vehicle em ssion inventories. Quidance
is under preparation and will become Chapter 5 of this report. In the
interim for further information contact:

Director
Ofice of Transportation and
Land Use Policy
ANR- 443
401 M Street, SW
Washi ngt on, DC 20460
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6.0 EMSSION CALOULATI ONS

After planning and data collection, the third basic step in the inven-
tory is the calculation of emssions. This involves (1) an analysis of the
point and area source data collected by the procedures outlined in the
proceeding two chapters and (2) the development of emssions estimates for
each source. In some cases, test data wll be supplied by the source.
However, in nost instances the agency wll have to conpute emssions using
emssion factors or mterial balance considerations. The following three
sections discuss the making of emssion estimates based on source test data
material  balances, and emssion 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
mssing' sources indirectly rather than spend extra effort in an attenpt to
get the necessary information directly from each source. Techniques for
acconplishing this are presented in Section 6.4.

Because reactive, rather than total, VOC emssions are needed in inven-
tories used in ozone control programs, nonreactive VOC must be excluded from
the emssion totals for each source category.  Section 6.5 of this chapter
presents procedures for excluding nonreactive VOC from the inventory.

Section 6.6 discusses.the seasonal adjustment of annual emssion inven-
tories. Seasonally adjusted inventories are of interest because 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 adjust-
ment may be desirable to enphasize the relative inportance of VOC enissions
during the warmer nonths constituting the ozone season

A necessary element in any control program is the projection inventory
showing anticipated emssions at some future date(s). GCenerally, at |east
two such projection inventories are required: baseline and control strategy
Mre may be required if nultiple strategies or alternate growth scenarios
are to be evaluated. The calculation of projection year enmissions is dis-
cussed in Section 6.7

6.1 SOURCE TEST DATA

In many cases, the most accurate method of estimating a source's emis-
sions is to use test data obtained by the agency or supplied by the plant
itself. The use of source test data reduces the nunber of assunptions that
need be made by the agency regarding the applicability of generalized ens-
sion factors, control device efficiencies, equipment variations, or fuel
characteristics. A single source test or series of tests, taken over a
sufficiently long time to produce results representative of conditions that
woul d prevail during the time period inventoried, wll normally account for
most of these variables. The nmost nearly conplete type of source testing is
continuous  monitoring
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Most source test reports summarize emssions for each pollutant by
expressing them in terms of (1) a mass loading rate (weight of pollutant
emtted per wunit time), (2) an emssion factor (weight of pollutant emtted
per unit of process activity), or (3) in terms of a flue gas concentration
(weight or nunber of noles of pollutant per some weight or volume of flue
gas). GCenerally, when a mass loading rate or emssion factor is provided
the resulting emssion estimtes can be easily calculated. For exanple, if
the average voc emssion rate for the tine period tested was 12 ibs/hr, and
the source operated for 16 hrs/day, 350 days/year, daily emssions would be
12 x 16, or 192 Ibs, and the annual emssions would be 192 x 350, or 67,200
Ibs (34 tons). O, if an emssion factor of 5 Ibs of VOC per ton of product
was given, and the plant produced 160 tons of product per day for 200 days
per vyear, annual emssions would be 5 x 160 x 200, or 160,000 Ibs (80 tons).

[f the source test results are expressed in terms of VOC concentrations
the emssion calculations are more detailed. As an exanple, assume that
volatile organic conpound emssions are expressed as parts per mllion, as
shown in Table 6.1-1. In this case, the concentration measurements and the
flow rate measurements are used to obtain mss loading rates. (A formila
for determning mss loading rates is shown as part of the calculations in
Table 6.1-1.) Note that in this exanple, the results are expressed as
methane, and a nolecular weight of 16 1bs/lb-mole is used in the mass |oad-
ing rate formula. If the concentration was expressed in terms of another
organic reference conpound, the appropriate molecular weight would be used
Ubon determning the mass loading rate (0.3 1bs/hr, in this exanple), this
rate can be divided by the production rate at the time of testing to yield
an enission factor of 0.1 Ibs VOC emtted per ton of production. After
averaging the individual mass loading rates and emssion factors determ ned
for all runs of the source test, the resulting average mass loading rate or
emssion factor can he nultiplied by the annual operating time or annua
production, respectively, to determne annual enissions. Emssions can be
calculated simlarly for other time periods

Two points should be noted when using source test data to calculate
em ssi ons. First, because source tests are generally only conducted over
several hours or days, at npst, caution is urged when using these data to
estimate emssions 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. econd, a source test supplied by a
plant may not adequately describing a given facility's annual or seasona
operating pattern. In cases where such data are not included in the test
reports, an operating rate wll have to be obtained in order to mke reliable
annual or seasonal enission estimtes. This is best done by contacting the
plant and obtaining operating information for the period the test was con-
ducted.  Such information could bhe obtained from questionnaire data but my
not he as accurate
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Source Test Results
Run  Number 1 2 3
Dat e 8-5-71 8-6-71 8-7-71
Stack flow rate (scfm) 9840 8510 10290
% Excess air 225 227 366
+ CO enissions (ppm by volune) 2.5 6.4 4.6
VOC em ssions
(ppm, by volurme, as CH,) 11.9 6.8 10. 9
Process  Conditions
Production rate (tons/hour) 3.0 3.2 3.1
Cal culation of VOC Em ssions
Conversion  formula:
Ib voc/hr = 1.58 x M X 107 x ppm x SOM
Where M =nolecular weight of reference VOC
Calculation for Run 1
Mass loading rate = 1.58 x 16 x 10'7 x 11.9 x 9840 = 0.3 1b/hr
Emssion factor = 0.3 1b/hr x 1 hr/3 tons production
= 0.1 |b VOJton production
Table 6.1-1. Exanple Source Test Data and Emssion Calculations




6.2 MATERI AL BALANCE

If source test results are not available, the agency can, in sone
cases, use material balance considerations to estinmate eni ssions. In fact,
for some sources, a material balance is the only practical method to esti-
mate VOC enissions accurately. Source testing of low level, intermttent,
or fugitive VOC exhaust streanms can be very difficult and costly in many
i nst ances. Emi ssions from solvent evaporation sources are nost commonly
determined by the use of naterial bal ances.

Use of a mterial balance involves the examnation of a process to
determine if enissions can be estimated solely on know edge of specific
operating paraneters and nmaterial conpositions. Athough the material
balance is a valuable tool in estimting enissions from many sources, its
use requires that a neasure of the naterial being "balanced" be known at
each point throughout the process. |If such knowedge is not available, and
is therefore assumed, serious errors nay result.

In the VOC enission inventory, a material balance is generally used to
estimate emssions from solvent evaporation sources. This technique is
equally applicable to both point and area sources. The sinplest form of
material balance is to assume that all solvent consumed by a source process
will be evaporated during that process. For instance, the assunption is
reasonable that, during many surface coating operations, all of the solvent
in the coating evaporates to the atnosphere during the drying process. In
such cases, enmissions sinply are equal to the amount of solvent applied in
the surface coating (and added thinners) as a function of tine. As anot her
exanple, consider a dry cleaning plant that wuses Stoddard solvent as the
cleaning agent. To estimate emssions, the agency needs only to elicit from
each plant the anount of solvent purchased during the time interval of
concern, because emissions are assumed equal to the quantity of solvent
pur chased.

The assunption that mnakeup solvent equals enmissions also holds in
certain nore conplicated situations. If a nondestructive control device
such as a condenser or adsorber is enployed, this assunption is valid to the
extent that the captured solvent is returned to the process. Smlarly, if
wast e sol vent reclamation is practiced a plant, by distillation or "boil-
down", this assunption wll be applicable. Both of these practices sinply
reduce the nakeup solvent requirenents of an operation and comrensurately,
the quantity of solvent lost to the atnosphere.

In the above discussion, the naterial balance is sinplified because of
the assunption that all of the consumed solvent evaporates and is emtted to
the atnosphere. Situations exist where such an assunption is not always
reasonabl e. For exanple, if a destructive control device such as an after-
burner, incinerator, or catalytic oxidation unit is enployed on the process
exhaust, any VOC emssions wll 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 naterial.

As another exanple, degreasing emissions wll not equal solvent consunption
if the waste solvent is sold to a commercial reprocessor. In such a situation,
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emssions wll be the difference of solvent consumed and solvent in the
waste sent to the reprocessor. As still another exanple, some fraction of
the diluent wused to liquify cuthack asphalt is believed not to evaporate
after application, but rather, it is retained in the pavement. The above

exanples show that, if one assumes total evaporation of all consumed sol vent,
overestimation of emissions wll result in mny cases

Several other situations can conplicate the material balance. First,
not all of the solvent |osses from certain operations such as drycleaning or
degreasing occur at the plant site. Significant quantities of solvent may
be evaporated, instead, from the waste solvent disposal site, unless the
waste solvent is incinerated or disposed of in a manner, such as deep wel
injection, that precludes subsequent evaporation to the atnmosphere. Gener-
ally, one can assune that nuch of the solvent sent to disposal sites wll
evaporate. The fact that some solvent associated with various operations
evaporates at the point of disposal rather than at the point of use should
be determned, as these losses my occur outside of the area covered by the
i nventory.

Material balances cannot be enployed in some evaporation processes
because the amount of material lost is too small to be determned accurately
by conventional measurement procedures. As an exanple, applying materia
bal ances 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 deternined readily from changes
in the amount of mterial stored in each tank. In these cases, AR-42
emssion factors developed by special procedures, wll have to be applied.!

6.3 EMSSION FACTGRS

One of the nost wuseful tools available for estimating emssions from
both point and area sources is the emssion factor. An emssion 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 nost cases emssion factors are expressed
sinply as a single nunber, wth the underlying assunption being that a
linear relationship exists between emssions and the specified activity
level over the probable range of application. Enpirical formulas have been
devel oped for several source categories that allow the agency to base its
emssion estimates on a nunber of variables instead of just one. The nost
important VOC emtters for which a nunber of variables are needed to calcu-
late emssions are highway vehicles and petroleum product storage and hand-
ling operations. As a rule, the nost reliable emssion factors are those
based on numerous and representative source tests or on accurate mteria
bal ances.

The use of an emssion factor to estimte VOC emssions from a source
necessitates that the agency have conplete source and control device infor-
mtion. In mny cases, including nost combustion sources, the em ssion
calculation nerely involves the nultiplication of the appropriate emssion
factor by the source activity, such as fuel conmbustion, for the time interva
in question. If a control device is in place, an adjustment factor equal to
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(I-fractional control device efficiency) should be mltiplied by the uncon-
trolled emssion estimate to account for the effect of the device. In AP-
42, as in nost cases, enission factors typically represent uncontrolled
emssions or emssions before any control device.

Wien enpirical fornmulas are available, nore detailed conputations may
be needed to estimate emssions. As nentioned above, highway vehicles and
petroleum product handling and storage operations are sources for which a
nunber of variables nust be considered in the em ssion cal cul ations. The
following is a sanple calculation for an external floating roof tank.?2

Pr obl em

Estimate the total annual evaporative loss, in pounds per year, given
the following information:

Tank description: \elded, external floating roof tank in good
condi tion; nechanical shoe primary seal; 100 ft.
dianeter; tank shell painted alumnum color.

Stored product: Mtor gasoline; Reid vapor pressure, 10 psi;
6.1 1bs/gal liquid stock density; no vapor or
liquid conposition given; 1.5 nillion bbl/yr
average annual throughput.

Anbi ent conditions: 60°F average annual anbient tenperature;
10 mi/hr average annual wind speed at tank
site; assume 14.7 psia atmospheric pressure.

Sol ution

Standing Storage Loss = Calculate the standing storage |oss from
Equation 6.3-1 bel ow

L_(1b/yr) = KSVnP*DMvK (Equation 6.3-1)

C

The variables in Equation 6.3-1 can be determned as follows:

KS = 1.2 (from Table 6.3-1, for a welded tank with a mechanical
shoe primary seal).
n = 15 (from Table 6.3-1, for a welded tank with a nechanical

shoe primary seal).
V = 10 mi/hr (given).
v o=Qo)t-° =32
Ta = 60°F (given).

T =62.5°F (fromTable 6.3-2, for an aluminumcolor tank in
good condition and Ta = 60°F).

RW = 10 psi (given).




P =054 psia (fromFigure 6.3-1, for 10 psi Reid vapor pressure
gasol i ne and Ts = 62.5°F).

Pa = 14.7 psia (assumed).
5.4
p* = 14.7
[ 1+ (l - 5.4 )0.37]2 - 0.114

14.7
D = 100 ft (given).
M, = 64 1bs/lb-mole (typical value for gasoline).
KC = 1.0 (given).
wv = 5.1 Ibs/gal (approximated assum ng wV = 0.08 MV).

To cal cul ate standing storage loss in 1b/yr, multiply the
t he Ks’ Vn, P%, D, MV, and KC values, as in Equation 6.3-].

L (Ibs/yr) = (1.2)(32)(0.114)(100) (64)(1.0) = 28, 000 1bs/yr

Wthdrawal loss = Calculate the withdrawal loss from Equation 6.3-2
bel ow

L (1b/yr) = (0.943) 21 (Equation 6.3-2)
D

The variables in Equation 6.3-2 can be deternmined as follows:

0 = 15 x 105 bbl/yr (given).
C

= 0.0015 bbl/1000 ft? (from Table 6.3-3, for gasoline in a
steel tank with light rust).

wz = 6.1 1bs/gal (given).

D = 100 ft (given).
To calculate withdrawal loss in 1b/yr, use Equation 6. 3-2.

6
L (1b/yr) = (0.943) (1'51)8010 )(0:0015) (6-1)_ ;5 10/

Total Loss = Calculate the total loss from Equation 6.3.3 below
Lt(lb/yr) = Ls(lb/yr) + Lw(lb/yr) (Equation 6.3-3)
Lt(lb/yr) = (28,000) + (129) = 28,129 1b/yr

The discussion on enission factors thus far has dealt with "activity
level enmission factors', factors that relate emssions with some |evel of
production or capacity. This type of emssion factor is generally the nost
accurate, as it physically relates the nost appropriate process paraneters
with emssions. Another type of factor that can be of some use is the
eni ssi ons- per - enpl oyee factor. As briefly discussed in Chapters 3 and 4,
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Table 6.3-1. Summary of Average Seal Factors (KJ
and Wind Speed Exponents (n)

Table 6.3-2. Average Annual Stock Storage
Temperature (Ts) as a Function of Tank Paint Color

TAN K/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

c. Rim-mounted secondary 0.2 1o
2. Liquid-mounted resilient filled seal

a. Primary only 1.1 1.0

b. Weather shield 0.8 0.9

c. Rim-mounted secondary 0.7 0.4
3. Vapor-mounted resilient filled seal

a. Primary only 1.2 2.3

b. Weather shield 0.9 2.2

c. Rim-mounted secondary 0.2 2.6
RIVETED TANKS

a. Mechanical shoe primary only 1.3 1.5

b. Shoe-mounted  secondary 1.4 1.2

¢. Rim-mounted secondarv 0.2 1.6

AVERAGE ANNUAL STOCK

TANK COLOR STORAGE TEMPERATURE, Ts (F)
White Ta* +0
Aluminum Ta+ 25
Gray Ta + 3.5
Black Ta + 5.0

*Ta is average annual ambient temperature in degrees
Farenheit.

SOURCE: Evaporation Loss from Fixed Roof Tanks, Bulletin

2518, American Petroleum Institute, Washington,
DC, June 1962.

Table 6.3-3. Average Clingage Factors, C(bbl/1000 ft2)

SHELL CONDITION
PRODUCT LIGHT RUST DENSE RUST GUNITE-LINED

Gasoline 0.0015 0.0075 0.15
Crude Oil 0.0060 0.030 0.60
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em ssi ons-per-enployee factors are used to obtain crude emssions estimtes
from sources for which little equipment, production, or other process infor-
mation is available in the point source inventory.  Emissions-per-enployee
factors represent a tool that can be used to "scale up" inventories to
estimate emssions from point sources for which no data are obtained

Scaling up for inventory is discussed in the next section. Generally,
because of inprecision in using emssions-per-enployee factors, techniques
that directly estimte emssions are considered preferable in nmost instances

6.4 SCALING UP THE INVENTORY

The preceding sections describe general techniques for calculating
em ssions based on data from questionnaries, source tests, and other methods.
Al'though 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  pharmaceutica
manufacturing industry is a case in point, wth nmgjor mnufacturers included
as point sources and the nultitude of small operations, usually enploying
less than 25 people, not even listed by many agencies. Auto refinishing
presents a simlar problem since operations are carried out on a fairly
large scale by a few specialty shops and on a nmuch smaller scale by numerous
auto body shops. In these cases, the inventory can be "scaled up" to
provide for a rough accounting of the mssing emssions. To the extent that
the resulting emssions estimtes are generally reported collectively,
scaling up can be considered an area source approach. Any VOC source
category is a potential candidate for scaling up.

The basic concept involved in scaling up an inventory is to use the
data that have been received through plant contacts to extrapolate enmission
data for mssing sources. The following fornula shows the basic conputation
involved for a particular source category.

Nonreported _ Reported Emssions _  Reported Emssions (Equation 6.4-1)
em ssi ons ~ Coverage  Fraction

Coverage fraction is a measure of the extent to which some indicator such as
enpl oyment, number of plants, production, or sales, is represented or
"covered" by the questionnaire responses. Since reported 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 point source
inventory did obtain.

The nost connnnly used coverage indicator for scaling up the inventory
is the number emgloyees within pertinent Standard Industrial Classifi-
cation (SIC codes VWhen enployment within appropriate SIC categories is
used as a measure of coverage, the above equation is transformed into the
following relationship

Nonreported _ Reported  Emissions . Tot al _ Reported  Enissions
emi ssi ons ~ Reported Enpl oynent Enpl oynent (Equation 6.4-2)
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In Equation 6.4-2, the ratio of reported emssions to reported enploynent is
an  enissions-per-enployee factor. FEquation 6.4-2 can be used in either of.
two ways to estimate nissing point source enissions.

The recommended way to use Equation 6.4-2 is to derive values of both
reported enissions and reported enployment for each SIC category directly
from the local point source data base. (ne advantage of this approach is
that the resulting emssions-per-enployee factors are tailored to the area
of concern. (ne potential disadvantage is that the resulting factors, if
based only on point source data, may not be representative of the snaller
sources to which these factors will generally be applied. An exanple of
this direct approach is given:

Exanpl e: Consider the situation of an area wherein five plants in SIC
3069 are coded as point sources, having conbined annual
emssions of 685 TPY of VOC.  Based on enploynent data coded
on the point source forms (or determined by plant contacts),
these five sources enploy 3,250 workers. According to County
Business Patterns, 3529 persons are enployed in SIC 3069
within the sanme area. Nonreported VOC enmissions in SIC 3069
for this county can thus be calculated as:

[ 685 TPY
3244 enpl oyees

= 119 TPY

Nonreported emissions = 1 x 3808 enployees = 685 TPY

Hence, in this exanple, total emssions for the county in SIC 3069 would be
estimated as 804 TPY. VOC emissions for the other SIC categories would be-
scaled up simlarly. Note that in the above equation, the figure (685/3244)
is an enission-per-enployee factor, equal to 0.211 ton/yr-enployee.

The alternative to wusing values of reported enissions and enploynent
directly from the local point source inventory is to apply emissions-per-
enpl oyee factors that have been developed from inventory data in other
areas. Exanples of where this has been done are given in References 4
through 6. Ranges of emnissions-per-enployee factors for the nore inportant
industrial VOC sources are shown in Table 3.1-1 in Chapter 3. If, in the
above exanple, an enissions-per-enployee factor of 0.21 had been wused from
Table 3.1-1, Equation 6.4-2 then becones:

Nonreported enissions (0.21 TPY/employee X 3808 enpl oyees) - 685 TPY
115 TPY

One distinct advantage of wusing "borrowed" em ssions-per-enployee factors is
that reported enploynment is not needed, which neans that the technique can
be used even where enployment data are not collected for each point'source.
However, few enissions-per-enployee factors are available in the literature,
and an agency generally does not know what specific operations are covered
by published factors. Hence, -since the applicablility of published emissions-
per-enpl oyee factors to an agency inventory nay be questionable, the agency
should try to develop enissions-per-enployee factors tailored to its own
particular area. Mreover, these factors should be developed at the four
digit level to prevent msapplication to enployees not engaged in VOC
emtting operations.
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Regardless of whether locally developed or published enissions-per-
enployee factors are used, estimates of total enploynent within each indus-
trial category are needed in order to use Eguation 6.4-Z The nost conven-
ient source of enployment is the US. Departnent of Commerce's publication
County Business Patterns which sunmarizes enployment, generally by county,
for SIC categories at the 2, 3, and 4 digit level.’” Cther sources of indus-

trial listings include state departnents of labor/industry and various
i ndustrial directories. In some cases, enployment in various categories
will be determned 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 considering the em ssions-per-
enmpl oyee factor nmethod. Any em ssions-per-enployee ratio approach is neces-
sarily somewhat crude, and should not be used to estimate the bulk of VOC
emssions in an area. If the scaled up emssion totals determned by this
approach are significantly greater than the point source totals for the
corresponding SIC categories, consideration should be given to expending
more effort in the point source inventory, particularly for the nore inpor-
tant source categories. Care should also be taken that any scaling up does
not result in sone inadvertent double accounting of enissions. Sone portion
of the resulting scaled up enission totals already may be accounted for by
per capita emssion factors or even by the application of other emission-
per-enpl oyee factors to the sane source category.

6.5 EXCLUDI NG NONREACTI VE VOC FROM EM SSI ON TOTALS:

As was discussed in Section 2.2.6, a nunber of VOCs are considered
phot ochem cally nonreactive and thus should be excluded from the inventory
used in the agency's ozone control program.8,9 These nonreactive conpounds
are listed below

Met hane

Et hane

1,1,1-Trichloroethane (nethyl chloroform
Met hyl ene  chlori de

Trichl orof l uoromethane (CFC  11)

Di chl orodifluoronmethane (CFC  12)

Chl orodi fluoronethane (CFC  22)
Trifluoronethane (FC 23)
Trichlorotrifluoroethane (CFC  113)
Dichlorotetrafluoroethane (CFC  114)
Chl oropent af | uoroethane  (CFC  115)

Al of the above conpounds, with the exception of nethane and ethane,
are halogenated organics. Halogenated organics find principal applications
as netal and fabric cleaners, refrigerants, and propellants in aerosol
product s.

A mgjor industrial category enploying these halogenated compounds s
degreasing, which is discussed in Section 4.3.2. To exclude these non-
reactive VOC from the degreasing enmission totals, the agency should elicit
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informtion on the particular type of solvent used in each degreasing unit.
[f information is obtained on the questionnaire or during the plant contact,
the agency should experience little difficulty excluding emssions of these
nonreactive solvents from the resulting emssion totals

Mre difficulty is encountered when excluding nonreactive VOC from
degreasers covered in the area source inventory, because nunerous solvents
will conprise the emssion total. Several alternatives are available for
determning an average degreasing solvent mx for area sources. (ne way is
simply to summarize the solvent usage from the point source inventory and to
apply the resultant mx to the area source total.  Another alternative would
be to conduct a brief survey of small degreasing facilities in the area. | f
either of these approaches is followed, a separate solvent mix should be
determined for cold cleaning units and vapor degreasers and applied accord-
ingly to the emssion total for each degreasing category. If these proce-
dures prove unworkable, nationwide data may be wutilized. As an average, 75
percent of the solvent wused 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 wth
time, local solvent mx data should be wused, if reasonably available.

A small percentage of dry cleaning establishnents use trichlorotri-
fluoroethane (fluorocarbon 113) as a fabric cleaning solvent. Infornation
on the type of solvent used at each dry cleaning plant should be obtained
during plant contacts so that fluorocarbon 113 emssions could be directly
excl uded. If dry cleaners are treated as area sources in the inventory,
local survey results or other data wll be needed to determne the fraction
of total cleaning solvent in the area that is fluorocarbon 113. Nat i onwi de,
fluorocarbon 113 is only used in about 5 percent of the coin operated units,
and accounts for only about 0.4 percent of total annual dry cleaning solvent
consumption.!l Hence, in nost situations, little error is involved if all
dry cleaning solvent is assumed to consist of perchloroethylene and petroleum
sol vents

Refrigerants represent the largest application for fluorocarbons. The
major  fluorocarbons used in refrigerators, freezers and air conditioners are
fluorocarbon 11, 12 and 22.12 Because these are all nonreactive, enissions
associated with refrigerant use need not be included in the VOC inventory
used in an ozone control program

Until the ozone layer controversy, the largest percentage of fluoro-
carbons were wused as aerosol propellants. Mthylene chloride is also used
as a propellant in aerosol products. Aerosol propellant wuse can bhe accounted
for in the VOC inventory by using the per capita factor suggested in Section
4,.3.7.  Mch of the propellent used in aerosol products is conprised of
nonreactive hal ogenates, and should not be included in the inventory.1!2,13

The agency should be aware of several other end uses of these halogen-
ated conpounds that may be encountered in a VOC inventory. The bulk of al
trichloroethane is wused for netal cleaning, but a smll fraction is found in
polishes and waxes. This use is also discussed in Section 4.3.7.  Sin-
larly, mnethylene chloride is not only used for degreasing and in aeroso
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products, but is also used in paint renoval operations and in the pharnaceu-
tical industry. Likewise, fluorocarbons are also used as blowing agents to
increase the insulation properties of wurethane foanms and used in plastic
materi al s. To the extent that emssions from these various processes are
known to be conprised of nonreactive VOC, they should be excluded from the
inventory.12,13

Al combustic.a sources enit nethane and |esser amounts of ethane.
Since source test data are generally not available for nost conbustion
sources, to estimate the nonreactive fraction the agency wll have to apply
typical VOC species profiles to each source category. VOC profiles for nmany
source categories are shown in Reference 14, An exanple VOC profile from
this reference.is shown in Table 6.5-1, representing industrial, natural gas
fired, reciprocating internal conbustion engines. Based on Table 6.5-1, 76
percent and 10 percent by weight of all VOC enmtted from this type of com
bustion are net hane and et hane, respectively. Al of the other conpounds
are photochemcally reactive. Hence, total emssions from this source would
have to be multiplied by the quantity [1-(.76 + .10)], or 0.14, to determne
the fraction that is reactive and that should be included in the inventory.
Methane and ethane emssions can be excluded from other sources in the sane
manner . In general, no hal ogenated organics are emtted from conmbustion
processes, hence, nethane and ethane are the only two conpounds to be
considered for exclusion from the VOC inventory when dealing with conbustion
sour ces.

6.6 SEASONAL ADJUSTMENT COF THE ANNUAL | NVENTCRY

Mst VOC emission inventories have traditionally contained estimtes of
annual  emissions. Hence, all procedures, emssion factors, correction
factors, and activity levels enployed in the inventory have been developed
to represent annual average conditions. However, because high photochem cal
ozone levels are generally associated with the warmer nonths of the year,
and because VOC enmissions from some sources vary seasonally, the relative
inportance of VOC emssions should be determined during the warner nonths
constituting the ozone season.

A seasonally adjusted VOC inventory can be developed in various ways.
One approach is to conpile a separate inventory expressly for a typical day
during the ozone season. This could entail the developnent of specific
questionnaires, nmethodol ogies, seasonal enission factors, and correction
factors, for that typical day. This approach, while representing the
ideal, would require nore resources than are comonly available, especially
if an annual inventory has already been conpiled.

A nore reasonable alternative is to use the existing annual inventory
but, for the nmost inportant source categories, to adjust those variables
affecting emssions to reflect conditions that prevail during the ozone
season. This approach provides nuch of the seasonal specificity of the
"typical day" inventory and does so with a mnimal amount of effort.

Because adjusting the existing annual inventory is preferable in many cases
to developing an additional ozone season specific inventory, techniques for
making such an adjustment are described below.
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DECEMBER 14. 1978 Table 6.511 INTERNAL COMBUSTION ENGINE, ‘INDUSTRIAL
NATURAL GAS, RECIPROCATING
DATA CONFIDENCE LEVEL: Il

CONTROL DEVICE: NONE
PROCESS  MODIFICATION: NONE
KVB PROFILE KEY 0010

LINE SAROAD CHEMICAL HOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIQHT WEIQHT VOLUME CLASSIFICATION
1 43204 PROPANE 44.09 10.00 4. 20 1 PARAFFIN
2 43212 N-BUTANE 98. 12 1.00 .31 1 PARAFFIN
3 43214 ISOBUTANE 98. 12 1. 00 .31 1 PARAFFIN
4 43203 ETHYLENE 28.03 1. 00 .67 2 OLEFIN
s 43302 FORMALDEHYDE 30.03 1.00 .61 4 CARBONYL
6 43201 METHANE 16.04 76. 00 87. 72 6 METHANE
7 43202 ETHANE 30.07 10.00 4. 17 7 NON-REACTIVE
TOTAL 100.00 99. 99
3 COMPOUNDS OF CLASSIFICATION 1 45.89 12.00 4. 82
?\ I CONPOUNDS OF CLASSIFICATION 2 28. 05 1.00 . &7
= 0 COMPOUNDS OF CLASSIFICATION 3 00
o { COMPOUNDS OF CLASSIFICATION 4 30:0300 100 00 .61
0 COMPOUNDS OF CLASSIFICATION 5 . . .00
I COMPOUNDS OF CLASSIFICATION & 16,00 76.00 07. 72
| COHPOUNDS OF CLASSIFICATION 7 30.07 10.00 6. 17
7 COMPOUND COMPOSITE 18. 51 100.00 99.99

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC-MS ANALYSIS OF SAMPLING TRAIN CATCH
B. REFERENCES: KVB TEST DATA, AP-42 SECTION 3. 3
C. APPLICABLE SCC CATEGORIES: 2-02-002-02




The basic procedure for adjusting the annual inventory involves iden-
tifying those variables that influence enissions seasonally and substituting
appropriate values that reflect conditions during the ozone season. Cener -
ally many paranmeters influence emssions as a function of tine. Two of the
most inportant variables are (1) source activity and (2) tenperature.

6.6.1 SEASONAL CHANGES IN ACTIMITY LEVELS

Source activity for several inportant categories fluctuates signifi-
cantly on a seasonal basis. Because VOC enissions are generally a direct
function of source activity, seasonal changes in activity levels should be
examned at the nore inportant sources in the inventory. As an exanple,
Vehicle Mles Traveled (VMI) nmay increase in the summer in certain |ocations
due to increased vacation or other travel, possibly |eading tosomewhat
hi gher VOC em ssi ons from hi ghway vehicles during the sunmer nonths. Because
of the inportance of highway vehicles in many areas, the agency should
determine VMI during the ozone season and should use this seasonal rate,
rather than an annual average, for estimating emssions in the inventory.
Simlarly, the agency should determine if the activity at other inportant
sources changes significantly throughout the year. Qher operations that
m ght be nore active in the warner nonths or, in some cases, active only
during the warner nonths, include exterior surface coating, asphalt paving,
gasoline handling and storage, power plants, open burning, and pesticide

applications. Oh the other hand, some sources, due to sumrer vacation
shutdowns or decreased demand for product, may be less active during the
ozone season. Many sources, particularly industrial facilities, wll show

no strong seasonal change in activity. Little adjustnent needs to be nade
in these cases to estimate the seasonal emssions conponent.

6.6.2 SEASONAL CHANGES | N TEMPERATURE

Another inportant wvariable is tenperature, especially in that enissions
from two of the nost inportant VOC emssion sources = highway vehicles and
petrol eum product handling and storage operations « are significantly influ-
enced by tenperature changes. As an exanple, breathing losses from fixed
roof storage tanks increase at higher tenperatures.

The following enpirical formula from Section 4.3 in AP-42 shows the
dependence of these |osses on temperature.!

P ]0_68 D1,73 HO-Sl ATO'SO FpCKC

— -k -
Ly = 2.21 x 1074 M[ =755

Wier e: LB = Fixed roof breathing loss (Ib/day)
M = Mlecular weight of vapor in storage tank (Ib/lb nole)
P = True vapor pressure at bulk liquid conditions (psia)
D = Tank dianeter (ft)
H = Average vapor space height, including roof vol une

correction (ft); See note (1) below

AT = Average anbient tenperature change from day to night

(°F)
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FP = Paint factor (dimensionless)

C = Adjustment factor for small diameter tanks
(di mensi onl ess)
K, = Crude oil factor (dinensionless); See note (2) below

Note 1. The vapor space in a cone roof is equivalent in
volune to a cyclinder which has the same base
diameter as the cone and is one third the height
of the cone

Note 2: Kc = (0.65) for crude oil, K = (1.0) for gasoline
and all other |iquids. ¢

Note in the above formula, that P, the true vapor pressure for a typical
gasoline (RW = 10), ranges from about 5.2 psia at a bulk liquid tenperature
of 60°F to 8.1 psia at 85°F. Hence, the term (P/(14.7-P)]%.68 varies from
about 0.66 to 1.15 over this range of bulk liquid tenperatures. (Be aware
that bulk liquid tenperatures typically wll exceed average anbient tenper-
atures by several degrees, depending on tank color.2) This increase of

about 70 percent denonstrates that evaporation potentially can be nuch nore
significant at higher summer tenperatures. Thus, to adjust the inventory to
estimate breathing loss emssions from fixed roof storage tanks during the
ozone season, the agency should incorporate the appropriate tenperature into
the above formula to account for increased evaporation during warmer nonths
Tenperature effects have to be accounted for in other petroleum product
marketing and storage operations, as well. The effects of tenperature on
emssions from these other sources are also presented in Chapter 4 of AP-42.
The reader should note that the enpirical fornulas for calculating storage
tank losses are subject to change as a result of continuing testing prograns.
Hence, the nmost current AP-42 supplements should be consulted prior to

making any storage tank calculations

6.6.3 OMHER SEASONAL  ADJUSTMENT  CONSI DERATI ONS

Vhile source activity and.tenperature are tw of the most inportant
variables in determning seasonal fluctuations in the VOC emission inventory
other variables may be significant in certain instances. As an exanple, the
use of air conditioning affects the magnitude of emssions from highway
vehicles.  As another exanple, emssions from floating roof tanks storing
gasoline will depend on wind speed as well as on the Reid Vapor Pressure
(RVP) of the gasoline. Typically, gasolines wll have lower RVP in the
sumer, which tends to offset the increase in emssions expected if tenper-
ature were the only variable considered in the seasonal adjustment.!®

For mny sources, no mgjor seasonal fluctuations in emssions are
expected, due to changes in process variables or anbient 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 emssion rate may be assumed equal to the emssion rate
during the ozone season
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6.7 EMSSION PRAJECTI ONS

Projection inventories are needed by an agency to determine if a given
area will achieve or exceed the ozone standard in future years. There are
two basic types of projections, baseline and control strategy. Baseline
projections are estimates of future year emssions that take into account
both expected growth in an area and air pollution control regulations in
effect at the time the projections are made. Included are regulations which
have been adopted and wll take effect at a future date. Control strategy
projections, on the other hand, are estimates of future year emssions that
also include the expected inpact of changed or additional control regulations.

Baseline projection inventories of annual countywide emssions for the
particular years of interest wll probably not be available from past. inven-
tory efforts. Mreover, whatever projection inventories that do exist may
not reflect all of the growh and control scenarios that the agency my wsh
to evaluate. Hence, the agency wll have to devote resources to the develop-
ment of projection year inventories. Specific recomendations for making
projections are discussed in the following sections. These general consider-
ations should be kept in mnd from the outset of inventory planning:

1. To a large extent, projection inventories wll be based on fore-
casts of industrial growth, population, land use, and transportation. The
air pollution agency should not attenpt to make these forecasts but, rather,
should rely on the local Metropolitan Planning Qganization (MPO), Regional
Planning Comnmission (RPC), or other planning agencies to supply them  This
course has several advantages. First, it would be extremely costly for the
air pollution agency to duplicate the forecasts made by other planning
agenci es. Second, the air pollution agency needs to base its emssion
projections on the same forecasts as to other governmental planning agencies.
This consistency is necessary to foster the credibility of any proposed
control programs hased on emssion projections.

2. Anticipated control strategies being considered in the nodeling
area should be known in order to design projection inventories to reflect
these strategies. This consideration may influence the type of data col-
lected as well as the structure of the inventory itself. As an exanple, if
the agency wants to test the effect of applying Stage | controls on tank
trucks unloading only to service stations above a particular size, it my be
desirable to treat these wparticular stations as point sources rather than
lunping them in a general service station area source category.

3. It is inportant that all emssions projected for future years be
based on the same nmethodologies and conputation principles as the base year
em ssi ons. For exanple, if a traffic nodel is wused for estimting travel
demand for the base year, the same traffic nodel should be applied to esti-
mte travel demand for projection years. Use of the same nethodol ogy
assures consistency between base year and projection year emssion estimtes

and prevents possibly spurious inventory differences from changes in methodol ogy.
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b, Projection inventories wll always be open to attack because of
their sonewhat speculative nature. The technical credibility of enissions
projections wll be a function of their reasonableness, of the anount of
research and documentation of assunptions, and of the procedures or method-
ologies used to make the projections. Some degree of uncertainty wll
always acconpany emssion projections. This fact should be acknow edged
openl y. The art of projecting emssion inventories is not in elimnating
uncertainty, but in learning how to mnimze it. Internal and external
review of emission inventory projections wll inprove their technical
quality and enhance their credibility.

6.7.1 MAJOR PO NT SCQURCE PRAJECTI ONS

The best approach for projecting enmissions from major point sources is
to obtain information on each facility. This type of projections infornma-
tion would ideally be deternmined by contacting plant management, but it
could be solicited on questionnaires. Cenerally, questionnaires would not
be sent out solely to obtain projection information, but this additional
information may be elicited on questionnaires used in periodic updates of
the baseline inventory. Pernit applications subnitted to various Federal,
state, and local agencies should also be screened to get information on
expected expansion or new construction. In addition, the local netropolitan
planning organization and other planning bodies should be contacted for any
information they may have on projected industrial expansion and for comrent
on the reasonableness of any plans submitted by plant personnel.

(hce this type of projected plant growh information is obtained, the
agency needs to determine what regulations wll apply in order to estimate
controlled emissions. In the baseline projection, existing applicable
regulations would be assumed and eval uated. For instance, a fossil fuel
power plant now under construction and expected to start operation in two
years would be subject to Federal New Source Performance Standards (NSPS)
for particulate, SO, and NO. Hence, wunless plant personnel indicated that
more stringent controls wll be applied, the resulting emssions could
reasonably be assumed to be equal to the standard. Simlarly, the effects
of any alternate standards would have to be evaluated. Since emssion
standards are commonly expressed in terns of emssion factors, mass |oading
rates, or concentrations, the procedures outlined earlier in this chapter
can be followed to estimate controlled enissions.

Wen obtaining projection information from plant managenent, the
agency should inquire if the indicated increase in activity wll occur at
the existing facility, at another existing plant, or at a new plant. If
growth will occur at an existing facility, the agency also needs to deter-
mne if it wll be expansion to existing capacity or wll require plant
modifications to increase capacity. These considerations are especially
inportant for nmajor sources, since in certain areas new enissions may be
limted by growh allocations. They wll also help the agency to determne
what additional control neasures are likely to be required. The conpletion
dates of any expansion or new construction are also needed in order to
determine if a given source wll inpact on the projection inventory.
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As an exanple of making point source projections for specific sources,
consider a facility enploying a large open top vapor degreasing operation
that emtted 100 tons of solvent per year in 1977, based on an annual pro-
duction of 10,000 units of a particular nmetal part. Assunme that no control
nmeasures are being taken to reduce solvent |osses from the process.  Suppose
a plant contact is made, and it is learned that 5 percent nore netal parts
will be produced per year until 1982 using the existing operation, and that,
in 1986, a replacenent facility wll be brought on line at another 1Iocation
to produce 20,000 parts per year. Moreover, suppose that the source is
located in an ozone attainnent area where RACT is not required on VOC
sour ces. To estimte VOC emssions from this source for a 1982 projection
inventory, one could assume that, since no additional controls are expected,
the current emssion level can be multiplied by the cunulative growh rate
in metal parts production (i.e., 5 years at 5 percent/year = [1.05]° =
1.28, or 128 percent) to estimate 1982 VOC enissions. |In this manner,
emssions for 1982 can be estimated at 128 percent of 100, or 128 tons per
year, and the point source record for this projection year should be adjusted
take this growh into account.

Continuing this exanple, suppose a control strategy projection is
desired for 1987 to evaluate the effect of RACT as an alternate control
strategy. In this case, both growth and controls must be considered. As a
first approximation, if a sinmlar open top vapor degreasing operation is
used in the new facility, one can assune that, since 1987 production is
twice 1977 production, wuncontrolled emssions from the replacenent plant
will be twice those of 1977, or 200 tons per year. Since the new plant will
be subject to RACT in this control scenario, VOC enissions wll be reduced
45 to 60 percent fromthe uncontrolled case.l0Hence, projected em ssions in
1978 would be only 80 to 110 tons per year, depending on which RACT neasures
were instituted. MNote that, since the replacenent facility is to be built
between 1977 and 1987, a new point source should be included in the 1987
projection inventory, and the old source deleted or assigned zero em ssions
in the projected year.

As is obvious from this exanple, even when projection information is
available for specific facilities, certain assunptions wll have to be nade
to project enission levels for some future year. For instance, in the 1982
baseline projection, it was assumed that emissions would increase propor-
tionately wth production. Depending on the nature of the operation, this
my not be entirely accurate. This same assunption, along wth an assuned
emssion reduction due to RACT, was also used in making the 1987 control
strategy projection. This wunderscores the point made previously that
projections are somewhat speculative in nature.

6. 7.2 AGGREGATE PA NT SCQURCE PRQAJECTI ONS

In many instances, projection information wll not be available on
every facility in an area of interest. Some plant managenents wll not be
willing or able to provide forecasts of their corporate plans, especially
for distant years. In addition, many plants in certain source categories,




such as small industrial boilers, wll be too small and too nunerous to
warrant the individual solicitation of projection information. In these
situations, other procedures need to be enployed to project future enissions.
Two possible approaches are discussed below.

In the case of large point sources, projection information nay be
available on many sources within a given category, but for various reasons,

may not be obtainable for one facility or several. For exanple, 10 paint
manufacturing plants nay operate in the area of interest, but successful
contacts may have been nade to only eight of these. In this situation, a

reasonabl e approach to projecting growh and emssions at the remaining two
plants would be to evaluate the growth trends in the plants for which
projections are known and to apply them to the plants for which no infor-
mation is available. In the exanple of the paint manufacturing plants, if
production were expected to expand by 6 percent per year, on average, for
the eight plants, then this rate could be applied to the tw plants to
estimate expected growh. Then, knowing the increase in production, the
appropriate control measures would be considered in making a baseline

proj ection. (ood engineering judgement is needed in this practice to screen
out any unreasonable projections that may occur.

For smaller points sources, obtaining projection information from each
plant may not be feasible. In these cases, the rate of activity growh nay
be assuned equivalent to that of some surrogate indicator for which projec-
tions have been made by |ocal MPOs or by OBERS.!® For exanple, one might
assume that cold cleaning operations would grow at the sane rate as indus-
trial nmanufacturing, which can, in turn, be estimated from projections of
enploynent in industrial manufacturing categories.

Regardless of what surrogate indicators are used for naking projections,
the basic calculations are the same. The ratio of the value of the surrogate
indicator in the projection year to its value in the base year is mltiplied
by the aggregate base year activity level for the point source category in
the base year. Because the projection years of interest to the air pollution

control agency wll not often be the years for which growh projections have
been nmade, interpolation of projection year data nay be required. |ocal
pl anning agency input should be sought regarding whether straight line or

other interpolation methods should be enployed.
6.7.3 AREA SOURCE PRQJECTI ON PROCEDURES

Two approaches can be used for making growh projections of area
source emssions. The nore accurate approach involves projecting the
activity levels thenselves. The nmore conmon approach, however, involves the
use of surrogate growh indicators to approximate the increase or decrease
of each activity Ilevel.

The first of these approaches is generally enployed when a |ocal
survey has been made or when other local estimates projecting growh in
specific areas are available. For exanple, if a survey of dry cleaners has
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been perforned, and the average growh in the nodeling area is projected to
be 5 percent per year, then in 5 years, dry cleaning activity would increase
by 28 percent.* As another exanple, a local asphalt trade association my
be may be able to project area cutback asphalt use in a future year. Wen
considering such estimates, the inventorying agency nust recognize the
possibility of deliberate or inadvertent biases, through wishful thinking or
self serving motives, and it should strive to obtain opinions which are as
objective as possible. Mreover, the agency should be careful to deternine
whether or not such estimates of future activity levels anticipate the
effect of control nmeasures. This is inportant, as some estinates may be
used nore appropriately in control strategy projections than in the baseline
i nventory. Any such projections should be consistent with projections nade
by other planning agencies.

A comon alternative to projecting activity levels directly is to use
indicators of growh. In the context of projections, a surrogate growth
indicator is one whose future activity is fairly certain and is assumed to
behave simlarly to the specific activity levels of interest. The nost
commonly wused surrogate growh indicators are those paraneters typically
projected by a local MO such as population, housing, land use and enploynent.
As one exanple, the quantity of consuner/commercial solvent use in a projec-
tion year might be assuned to grow proportionaly wth population. Hence, if
population in an area increased by 10 percent from the base year through
the projection year, consumer/commercial solvent use could be assumed to
increase by 10 percent, as well. Regardless of what variables are used as
growth surrogates, the basic calculation is the same: the ratio of the
value of the growh indicator in the projection year to its value in the
base year is mltiplied by the area source activity level in the base year
to yield the projection year activity |evel

In naking area source enission projections, control neasures wll have
to be considered for certain source categories. The effects of controls on
area sources can generally be sinulated by changes in either (1) emssion
factors or (2) activity levels, depending on the source and the nature of
the control neasure(s) being considered. As an exanple of the first of
these approaches, RACT for gasoline service stations could be accounted for
by using an emssion factor lower than the uncontrolled factor given in
AP-42.17 As an exanple of the second approach, RACT for cutback asphalt
paving could be evaluated by sinply reducing the activity level in propor-
tion tothe fraction of cutback asphalt that would be replaced with
enul sified asphalt.18

Projection information on several area source categories 1is sumarized
in Table 6.7-1

*#(1.05)° 1.28, or a 28 per cent increase
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TABLE 6. 7-1.

Source Category

Gasoline handling

Drycl eani ng

Degr easi ng

Non-i ndustri al

surface coating
Qutback asphal t
Pesti ci de

appl i cations

M scel | aneous sol vent
use

Aircraft, commercial,
and general

Aircraft, Mlitary

Agricul tural equi pnent

Construction
equi pnent

I ndustrial equi pnent

Gowh

Indicators for

G owt h I ndicators

Gasoline demand,
vehicle wuse (VM),
or popul ation

Popul ati on, retail

service  enpl oynment

I ndustri al enpl oynent
Population or residential
dwelling units

Consult industry and Iocal
road departnents

Agricul tural operations
Popul ati on

Projections should be
done case by case =
Projected land use nmaps
may be useful

Estimate on individual
Agricultural land use,
agricul tural enpl oynent
Heavy construction enpl oy-

ment (SIC code 16)

I ndustri al enpl oynent

(SI C codes 10-14, 20-39,
and 50-51) or industrial
landuse area
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Projecting Emission
for Area Source Categories!®

Total s

| nfornmation Sour ces

US. Departnent of
Transportation,

State  Transportation
Agency, State Tax
Agency, Local MPO

or Reference 20

Sol vent  supplier,

trade  association
Trade association

Local MPO

Consult industry and
local road departnents

State department of
agricul ture, | ocal

M PO

Local MPO

Local airport
authority, MPQ

state aviation

system plan

Local airport author-
ities and appropriate
mlitary agencies
Local MPO

Local MPO

Local MPO




TABLE 6.7-1.

Source  Category

Lawn and garden

equi pment

Of highway nmotor-
cycles  snowmbiles
and small pleasure
crafts

Rai | r oads

(cean-going and
river cargo vessels

Resi denti al fue

combustion

Commercial /industria
fuel  conbustion

Industrial  fuel

conbustion

Solid waste
on site
open

di sposal ,
burning

Fires: Managed
burning agri-
cultural field
burning, frost
control  (orchard
heaters)

Fires: forest
wildfires,
structual fires

(cont.).

Gowth

Indicators for

for Area Source Categories

i ncineration,

Gowh Indicators
Single-unit  housing
or  popul ation

Popul ation

Revenue ton-mles
Cargo tonnage

Resi dent i al housi ng
units or population

Commercial /insti-

tutional  enpl oynent
popul ation, or land
use area

I ndustri al enpl oynment

(SIC codes 10-14,

20-39, and 50-51) or
industrial land use
Based on information
gathered from |loca
regul atory  agencies
Based on anticipated
local regulations as

indicated by inform-
ation Sources

Dfficult to project
see Chapter 4
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Information  Sources
Local MPO
Local MPO
References 21, 22
Local port authorities,
US. Mritime Administr-
ation, or US. Ay Corps
of  Engineers
Local MPO and
Reference 23
Local MO, land use
proj ections
Local MPO land use

projections

Total s




6. 7.4 PRQIECTI ON REVI EW AND DOCUMENTATI ON

Because the projection inventories are so inportant in control strategy
devel opment, they should be reviewed in draft form by the air pollution
control agency and as many other involved groups as possible. The projection

inventories wll survive this careful scrutiny if all assunptions, proce-
dures and data sources are carefully docunented. This review and docunent-
ation process wll help assure that the projections are (1) consistent wth

any other projections being nade.in the area, (2) objective and not biased
toward any particular policy, etc., (3) open, wth all assunptions, and
estimtes clearly stated for public review, and (4) defensible because of
all of the above.

The key aspects of projections that wll invite criticism are: (1)
which indicators are used for projecting activity level growh, (2) when and
where this growth wll occur, and concomtantly, whether it wll be by expan-
sion of existing facilities or by new construction, and (3) what enissions
will be associated with this growh, either in the baseline case or as a
result of wvarious candidate control strategies. Wen planning, conpiling
and reviewing the point source projection inventory, the agency should focus
particular attention on these issues.

It is especially inportant that consistent nethodologies be used for
the base year and the projection years to estimate emssions for each
sour ce. For exanple, if enissions from gasoline evaporation at service
stations in a base year are estimated as a result of a special study, such
as questionnaires to individual service stations, it would be inconsistent
to estimate such enissions for a future year based on projected VM. Such
inconsistencies likely will lead to changes in enissions estinmates that are
due not to growh or control nmeasures but, rather, to changes in the inven-
tory procedures thensel ves.

A test to deternine if the various base year and projection year
met hodol ogies are nmutually consistent is to judge whether each projection
year nethodology, if applied to the base year data, would result in a
replication of the base year enission totals. If significant discrepancies
are found, then one nethodology should be chosen to apply to both years.
Generally, in this regard, any nethodology which applies growh factors to
the base year total to estimate projection year enmissions or activity
levels will nmeet this consistency criterion.
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7.0 SUPPORTI NG DOCUMENTATI ON AND REPORTI NG

The final phase in the development of an emssion inventory is to
present the data which has been collected, conpiled and analyzed. The data
can be presented in a variety of forns, from unorganized raw data |istings
to aggregated summary reports. CGenerally, the form in which the data will
be presented is determned by (1) how the data can be nost efficiently
sumarized, and, nore inportantly, (2) why the inventory was conducted

Docurentation supporting the VOC inventory is a necessary part of al

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 exanples of both inventory data presentation and docunentation
will be discussed, as well as how inventory end uses can deternmine both the

presentation and the docunentation

7.1 REPCORTING FORVG

The purpose of the enission inventory is the primary consideration when
deciding on a reporting format. An inventory developed only for research
purposes can be presented in many forns. For exanple, a raw data |isting,
which basically presents the data conpiled in the inventory, could consist
sinply of conputer printouts of sources and enissions. The printouts would
require no additional preparations for agency internal use

On the other hand, reports which are'for wuse outside an agency wll
usually be nmore formal than reports for internal use. External wuse reports,
such as public information panphlets and emssions control program docunents,
require formating which clearly presents summarized inventory data. Since
these reports summarize the inventory data, they are referred to assummary
reports.

A sunmary report includes information that has been aggregated and
organized in some manner during the reporting process. For instance, a
sunmary report of total VOC emssions from all dry cleaners in an area would
of necessity involve a totaling of emssion estimates stored in certain file

records. In many instances, some analysis of the data mght also be per-
formed in the process of preparing a sunmary report. A nore formal sumary
report wll ~convey the inventory information to the docunent reader clearly

and concisel y.

An exanple of formal. inventory reports are State Inplenentation Plan
(SIP) subm ssions or other control strategy inventory reports. These reports
nust neet formating requirenents set fourth in local, state and EPA regul ations.
Because requirements may differ for each agency as well as for different
years, the nost recent Federal Register or local admnistrative code should
be consulted when reporting control programinventories. As a guide, the

reporting format required in the 1982 State Inplementation Plan subnittals
for VOCs is shown in Table 7.1-1
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STCRAGE, TRANSPORTATI ON AND
MARKETI NG OF VCC

G| and Gas Production 6 Processing

Gasoline and Qrude G| Storage!

Synthetic Organic Chenical Storage
& Transfer

Ship and Barge Transfer of VOC

Barge and Tanker d eaning

Bul k Gasoline Ternminal s’

Gasoline Bulk Plants?

Service Station Loading (Stage )

Service Station Unloading (Stage |II)

Ot hers

| NDUSTRI AL PROCESSES
Petrol eum Refineries
Lube G| WManufacture
O gani ¢ chem cal Manufacture
Inorganic  Chenical Manuf act ur e
Fermentation Processes
Vegetabl e G| Processing
Phar maceuti cal Manufacture
Pl astic Products Manufacture
Rubber Tire Manufacture
SBR  Rubber  Manufacture
Textile Polyners & Resin

Manuf act ure
Synthetic  Fiber
Iron and Steel
Ot hers

Manuf act ure
manuf act ure

| NDUSTRI AL SURFACE CQATI NG

Large Appliances

Magnet  Wre

Aut orobi | e

Cans

Metal Coils

Paper

Fabric

Metal  Wod Products

M scel | aneous Metal Products
Plastic Parts Painting

Large  Ships
Large  Aircraft
Ot hers

ase Year Projection Year:f
Point | Area ' Point | rea

NON-INDUSTRIAL SURFACE COATING

Architectural Coatings
Aut o Refi ni shing
Ot hers

OTHER  SCLVENT  USE

Degreasing

Dry deaning

Gaphic Arts

Adhesi ves

Cutback Asphalt

Sol vent Extraction  Processes
Consuner/ Comer ci al Sol vent Use
Ot her

OTHER M SCELLANEQUS ~ SOURCES

Fuel ~ Conbustion

Solid Waste Disposal

Forest, Agricultural, and Cther
Cpen  Burning

Pesticide Application

Vste Solvent  Recovery  Processes
Stationary  Internal Conbusti on
Engi nes

MBILE  SOURCES

Hghway  Vehicles

a. Light Duty Autonobile

b. Light Duty Trucks

¢. Heavy Duty Gasoline Trucks
d. Heavy Duty Diesel Trucks
e. Mtorcycles

Of Hghway Vehicles
Rai |
Vessel s

i
,Includes all storage facilities except those at service stations and bulk plants.

SLoading tank trucks and rail cars.
Storage and transfer operations.

Table 7.1-1. Tabular Report‘ing Format.
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To conpile and report detailed point source data, the exanple in Figure
7.1-1 can be followed. This format is designed to report emssions from
specific processes for each facility inventoried as a point source. Process
enmssion points which can be used in conpleting Figure 7.1-1 are listed in
Appendi x B. Use of this table will provide the reader with an accounting of
point source emssions which appear in Table 7.1-1.

In addition to required reporting formats, a wde variety of tables and
graphic displays can be enployed to present inventory data. Charts, tables
and graphs can quickly convey tc the reader emssions breakdowns by industries,
geogr aphi cal areas, or source size. Emssion trends and the effects of
control prograns can also be tabulated or graphed. Several exanples of
tables and graphs are included here to provide some ideas on how data can be
present ed.

Figure 7.1-2 is an exanple of a pie chart to illustrate the relative
inportance of VOC enission sources. Figure 7.1-3 is an exanple of how to
show the relative inportance of sources by bar graphs. Note that projection
year em ssions can be conpared with base year em ssions. Figure 7.1-4, an
expansion of a sub part of Figure 7.1-3, provides the reader with a detailed
breakdown of organic sol vent em ssions by source type. Gher figures and
tables may be wused if they illustrate the particular characteristics of an
enission inventory.

How the inventory data can nost efficiently be summarized will depend
on tine and nanpower available to assenble a report. Tabular reports are
the nost common kind of report, as they can be readily generated from conput-
erized inventory systems. Certain types of graphic displays, on the other
hand, are difficult to produce using a conputer and require tinme and nanpower
to develop by hand. Mst of the NEDS raw data and sunmary reports available
to the public are of the tabular variety. The various NEDS reporting prograns
are described in linmted detail in Appendix F, and in greater detail in
Reference 1.

Summary inventory data tables,, together with raw data listings of
equipment, activity levels, and enissions from individual sources, constitute
the nost frequently wused reports in the developnent and inplenentation of an
ozone control program Because there exists a need at certain levels to be
able to conpare baseline inventories from one area to another, as well as to
determne the inpact of enploying various control strategies, such as RACT,
a comon format is considered desirable to pronote reporting consistency.
The format presented in Table 7.1-1 is required when reporting VOC em ssions
in 1982 SIPs.” This fornat allows the agency to identify all major source
categories of wvolatile organic conpound emissions and to determne the
reductions that may occur in an area if various control strategies are
enpl oyed.

7.2 SUPPCRTI NG DOCUMENTATI ON

Docunentation of the emission inventory is highly useful for all VOC
inventory uses. Wile inventories devel oped for inhouse uUse nmay not require
the sane degree of documentation as inventories used in State Inplementation
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Principal Emtting Operations at Major
VOC Source Categories
Flat Tire, Inc
Name and Location 100 Bias Beltway, Whitewall, W
Myor VOC Source Category  Rubber Tire Manufacturing
Emi ssi ons
Princi pal Operations (tons/year)
Undertread and Sidewall Cenenting 610
Bead Di pping 52
Tire Building 200
Tread End Cenenting 96
Geen Tire Spraying 643
Tire Curing 13
Solvent M xing 10
Sol vent _ Storage 10
Oher  (mlling) b
Qther Tread and Sidewall Preparation 6
TOTAL 1646
Figure 7.1-1. Exanple Use of Point Source Process Enissions

1-4
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VOLATILE ORGANIC COMPOUND EMISSION TRENDS

1100
SOURCE CATEGORY:
1000 |~ L L -OTHER MOTOR VEHICLE ~
L
900 |- |
K K « LIGHT DUTY'AUTO
800 |-
J J-AIRCRAFT
K L
700 | - ‘ I | « OFF HIGHWAY MOBILE SOURCES
H ' “H + BURNING OF MATERIALS
5 K G G -COMBUSTION OF FUELS
> 600 |-
g J
; J
™ |
Tl [ 500 1 H
400 i F F -OTHER ORGANIC COMPOUNDS
EVAP. (ORGANIC SOLVENTS)
300 |- F F
200 |-
. E E -GASOLINE DIST.
100 p° E D . PETROLEUM REFINERY EVAP.
D D C C . GTHER IND./COMM. .
: g B B -CHEMICAL
) 3 = A A A-PETROLEUM REFINERY
1960 1990 2000

Figure 7.1-3. Example bar chart to illustrate source category contributions to total emissions
and projected emission trends.




Figure 7.1-4

BREAKDOWN OF ORGANIC SOLVENT EMISSIONS BY
SOURCE TYPE

350
M M-OTHER ORGANIC EVAPORATION
300 L L—PRINTING
K K-PLASTIC FABRICATION
250
J J-RUBBER FABRICATION
é ‘==r| | = OTHER SOLVENTS
| , ] DRYCLEANERS
é H H- PERC
mo
S 200
§ G G-DEGREASERS
o F-WATER BASE -
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E E-SOLVENT BASE
(@)
e =
% D D-WATER BASE
S
100
INDUSTRIAL COATINGS
C C-SOLVENT BASE
5.0
B B-OTHER ORGANIC_COMP.
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Plans, good documentation of all inventories will help an agency when more

formal inventories must be developed. Therefore, compiling and maintaining
docunentation in support of data are recommended in all emssion inventories

Docunentation entails keeping a record of all methods, assunptions,
exanple calculations, references, and results enmployed in the conpilation
effort.  The goal of documentation is to be able to explain to both the
agency and outside users (1) how the inventory was conpiled and (2) how
reliable the inventory is.

The following docunentation items are suggested as information which
will achieve these inventory goals

A. Background information should be presented on reasons for compiling
the inventory, its future uses, how it evolved, and the significance of
changes from emssions of previous years. The source/receptor relationship
used for ozone control strategy development should be specified

B. The geographic area covered by the inventory shall be specified
This my be a county, air basin, AQCR etc. A mp depicting the area should
be included.

C. Popul ation, enmployment and economic data used in projections
should be presented. This includes data used in calculating emssions wth
per capita emssions and emssions-per-enployee factors (see Item H

D. The time interval represented by the emission inventory should be'
specified (e.g., annual, seasonal, hourly, etc.)

E. Traffic data for the inventory area should be summarized and
presented. Docunmentation should include descriptions of procedures and
models used in estimting the following: VMI, traffic speeds, mles of
roadway for each roadway classification, hot and cold start percentages, hot
soak and in transit emssions, average annual mles driven by vehicle mode
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 vehicle emssions calculations

F. Note any proposed or pronulgated control strategy programs that
will affect the baseline inventory. In control strategy inventories, graphs
and tables to illustrate progress toward air quality goals should be included

G. Baseline emssion estimtes should be summarized by source category
in tabular format. These emssion estimates should exclude nonreactive VOC

L. Source categories for which the emssions are negligible
should be listed as '"Neg".




2. Source categories for which there are no emssions in the
study area should be listed as "oQ".

H. A narrative should also be presented for each category of the

i nventory. The narrative should contain at least the follow ng:

L. Procedures used to collect the data - Procedures should be
presented which describe conpletely how the data were collected and

analyzed. A concise point source/area source definition should also be
i ncl uded.

2. Sources of the data « A conplete description of the types of
sources accessed in the course of conpiling the inventory should be
present ed. These sources would include, for exanple, permt files,
inspection reports, source test data, actual company inquiries, other
agencies, etc. A statement should be included assessing the conplete-
ness of the data collected

3. Copies of questionnaires = Sanples of questionnaires nailed
to various source categories for the collection of data should be
included as part of the inventory documentation

4, Questionnaire statistics = Statistics regarding the question-
naires should be presented. This information my include:

a. The nunber of questionnaires sent
b. The nunber for which response was received

c. The nmethod of extrapolating available information for
nonrespondents

d.  Any assunptions mde regarding the data received or not
received.

5. Emssion factor citation - Emission factors used for the cal-
culation of emssions 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
emssion factors

6.  Method of calculation ~ Sanple calculations for each type
of conmputation should be presented, to allow for an independent verifi-
cation of the conputations. (Some emssion factors.are ‘frequently

m sused.) Techniques for excluding nonreactive VOC from the inventory
should be described

7. Assumptions - Any assunptions nade in any part of the pro-
cedures should be clearly stated

8. Itenms not included = Any sources of emssions which are not
included in the inventory should be itemzed in the narrative. A
statement as to why these sources were excluded should be presented
Possible reasons for exclusion could be
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a. The emssions from these sources are known to be negligible

b. No enission factors exist, and no source test data are avail-
able to allow computation of these emissions

c. Emssions from these sources have been taken into account by
considering a background ozone concentration

9. A st of references should be included as a final section of
t he narrative.

Some exanples of the above docunmentation items are included in Appendix
E. Additional items should be included in the inventory documentation, if
they will 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
portions of the inventory, so that more resources can be devoted to higher
priority items in an ozone control program

Technically correct and documented inventories are always in the best
interest of all air pollution managenent agencies.

References for Chapter 7.0

1. AEROS Mnual  Series, Volume 11l: Summary and Retrieval, Second
Edition, EPA-450/2-76-009a, US. Environmental Protection Agency,
Research Triangle Park, NC July 1977.

2. Emission Inventory Requirements for 1982 Qzone State |Inplenentation
Plans, Draft, EPA-450/4-80-016, US. Environmental Protection Agency,
Research Triangle Park, NC  September 1980.
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APPEND X A - GQCBSARY CF |MPCRTANT TERVB

Activity level: Any variable parameter associated with the operation of a
source (e.g., production rate, fuel consunption, etc.) that may be
correlated with the air pollutant emssions from that source

AP- 42: EPA  Docunent Number AP-42, Conpilation of Air Pollutant Enission
Factors, Environmental Protection Agency, Research Triangle Park, North
Carol i na. Suppl ements are published regularly. This document includes
process descriptions and emssion factors for a broad range of criteria
pol lutant emssion sources.

Area source: Normally, an aggregation of all sources not defined as point
sources in a specific geographic area. Area sources wususally include
all mobile sources and any stationary sources too small, difficult, or
numerous to classify as point sources. The area source emssions are
assumed to be spread over a broad area

Baseline projection: Estimte of emssions expected in future years, based
on a growh and emssion control scenario. Baseline emssion controls
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 warmng
and cooling

Control strategy projection inventory. An inventory of emssions, for a
future year, which differs from the baseline inventory in that it takes
into account the expected inmpact of a proposed control strategy.

Correction factors:  Special multipliers enployed in enission calculations
to nore accurately adjust the resulting emssion estimates to take into
account special parameters such as tenperature, pressure, operating
load, etc. Appropriate «correction factors are particularly inportant
in accurately calculating organic emssions from mobile sources and
petroleum product storage and handling operations

Degr easi ng: Any operation in which inpurities such as greases and oils are
removed from a surface using an organic solvent.

Diffusion nodeling: A mathematical technique for calculating the atmospheric
distribution of air pollutants based on emssions data and neteoro-
logical data for an area. Also referred to as dispersion modeling

Docunent ation (inventory): Refers to a conpilation of the nethods, assunp-
tions, calculations, references, etc., that are enployed in the develop-
ment of an inventory.

Dry cleaning: The practice of cleaning textile mterials by treatment with
organic solvents. The nost common dry cleaning solvents are perchloro-
ethylene and Stoddard
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Emission factor: An estimate of the rate at which a pollutant is released
to the atnosphere as the result of some activity, divided by the rate
of that activity (e.g., production rate).

Emssion inventory: A conpilation of information relating to sources of
pollutant emssions, including location, quantity of emssions nunber
and type of control devices, stack dimensions and gas flow rates, and
additional pertinent details

Empirical Kinetic Mdeling Approach (EKMA): A source/receptor relationship
devel oped by EPA for estimating the overall reduction of volatile
organic conpound levels needed in an urban area based on existing
oxidant levels and VOC/NOy ratios

Evaporative losses: Enissions caused by the vaporization of materials
(genenmlyy solvents) at normal atnospheric tenperatures and pressure
conditions,

Exhaust gas: Any gas, along wth any particulate mtter and uncombined
water contained therein, emtted from a source to the atnosphere.

Fugitive organies: Organic conpounds from a source that are not emtted
through stacks, vents, or other confined air streans.

Gasoline marketing operations: The operations and systens associated wth
the transportation of gasoline from refineries to bulk termnals, to
bulk storage, to dispensing outlets, and to vehicle gas tanks.

Gridding and subcounty allocation: The practice of distributing emssions
or any other parameter from a larger geographical area (usually a
county) to a smaller geographic area (i.e., a grid) wusing data presumed
to be proportional to the parameter being distributed

Hydr ocar bons: Any conpounds containing only carbon and hydrogen. The term
"hydrocarbon" is often wused synonynously with “"volatile organic conpounds”
although the latter also includes hydrocarbon derivatives, as well

Imprecision, emssion inventory: That error in an enmission inventory due
to the variability (or random error) in the data used in deternining
the inventory.

Inaccuracy, enission inventory: That error in an emssion inventory due to
onmissions, errors, and biases in the data used in determning the
i nventory.

Inventor#: A conpilation of source, control device, emssions, and other
informtion relating to sources of a pollutant or group of pollutants

Land use -rojection: Estimte of land use in a future year (often given in
terms of land use mps representing the projected conditions).

A-2



Material  balance:  Technique used to estimte emssions from a source by
accounting for the weights of one or more substances in all incomng
and outgoing process streans.

Met hane: The sinplest hydrocarbon species; often excluded from VOC measure
ments or inventories because it is essentially unreactive in atno-
spheric  photochemcal  reactions.

Mobile source: Any moving source of air pollutants, such as autonobiles,
vessels, locomotives, aircraft, etc.

Mtor vehicles: Mtor powered vehicles such as automobiles, trucks, motor-
cycles and buses, operated primarily on streets and highways.

National Emssion Data System An automatic data processing system developed
by EPA for storage and retrieval of source and emssion data.

Nitric oxide (or nitrogen oxide): One of the two oxides of nitrogen
which are collectively referred to as NO, The.).anpunt of nitric
oxide (NO in Noyx is often reported in terns of the quivalent weight of
nitrogen dioxide (NOp), 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 Noy Taev)total weight of NJ is often reported
"as Ntrogen dioxide (NO,)'", which is not the true weight of the
mxture but the weight which would be attained if all the nitric oxide
(NO were converted to NO,.

Nonmet hane: Excluding nethane (CHy).
Nonnethane  hydrocarbon: Al hydrocarbons, or all VOC, except nethane.

(fice of Business Economcs, Research Service (CBERS): Acronym used in
reference to projections prepared jointly by the US Department of
Commerce, Bureau of Economic Affairs, Ofice of Business Econonics and
the US. Department of Agriculture, Economic Research Service, for the
U.S. Water Resources Council, April 1974,

Oxides of nitrogen: In air pollution usage, this comprises nitric oxide
(NO and nitrogen dioxide (NO,); usually expressed in terns of the
equival ent anount of NO,,

Ozone:  Three atonms of oxygen (03) conbined through conplex photochem cal
reactions involving volatile organic conpounds and oxides of nitrogen;
the principal chemcal conponent of the photochemcal oxidant formed in
photochemcal air pollution.

Ozone control strategy: A plan developed by an agency to control anbient
ozone levels wthin its jurisdiction.
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Qzone precursors: Volatile organic conpounds and oxides of nitrogen, as air
pollutant emissions and as air contamnants, undergo a series of reactions
under the influence of wultraviolet light from the sun, to form photo-
chemcal oxidants, including ozone.

OQzone season: That period of the year during which conditions for photochem
ical ozone formation are nost favorable. Generally, sustained periods
of direct sunlight (i.e., long days, small cloud cover) and warm tenper-
atures.

Paraffins: Saturated, nonaromatic hydrocarbon conpounds, also known as
long-chain al kanes.

Phot ochemi st ry®e chemstry of reactions which involve light as the
source of activation energy.

Photochenmical nodel (air quality): A detailed conputer model that estimates
ozone concentrations both as a function of space and time by directly

similating all of the physical and chemcal processes that occur during
the photochenical process.

Point source: Generally any stationary sources for which individual records
are collected and maintained. Point sources are usually defined as any
facility which releases nore than a specified amunt of a pollutant.

Process variable: Any condition associated wth the operation of a process,
including the quantities and properties of any materials entering or
leaving any point in the process, which is, or my readily be, nonitored,
measured, etc., during the normal course of process operation.

Process weight rate: The process weight charged per wunit of time. The term
is loosely wused interchangeably wth operating rate. However, operating
rate my 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.with which a-volatile organic
compound will react, in the presence of sunlight and nitrogen oxides,
to form photochemcal ozone.

RACT (Reasonably Available Control Technology): Reasonable available
control technology is defined as the lowest enmission limit that a
particular source is capable of meeting by the application of control
technology that is reasonably available considering technical and
economic  feasihbility.

Seasonal  adjustnment: Used with reference to annual average rates of pollutant
emssions, this is the factor needed to calculate daily or hourly
average rates for one season (in the case of ozone, summer rates are
most  comonly required).
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SIC Codes (Standard Industrial Qassification Codes): A series of codes
devised by the Ofice of Mnagement and Budget to classify establishnents
according to the type of economc activity in which they are engaged

SIP (State Inplementation Plan) inventories: Emission inventories required
as part of the overall State Inplenentation Plan for achieving the
National Ambient Air (Quality Standards. States are required under the
Clean Air Act to submt these plans to the US. Environmental Protection
Agency.

. Solvent: Any organic conpound, generally liquid, that is used to dissolve
another compound or group of conpounds.

Source:  Any person, device, or property that contributes to air pollution

Source category: Any group of simlar sources. For instance, all residentia
dwel [ing wunits would constitute a source category.

Source (process) information: Information collected on each point source
in an inventory that describes the source, such as location, fuel use
and fuel characteristics, operational data, stack data, or other
identifiers. Source information, together with enmissions and contro
device data, conmprise the basic elements of an enmission inventory. For
area sources, this information is wusually limted to activity levels

Source/receptor  model: A model or relationship that predicts ambient ozone
level s based on precursor emssion strengths (of Nox and VOO and
various meteorological  paranmeters.  Source/receptor nmodels my range in
complexity from sinple enpirical or statistical relationships (such as
rollback or the Enpirical Knetic Mdeling Approach [EKMY) to detailed
photochem cal  atmospheric  simulation nodels.

Source test: Direct measurement of pollutants in the exhaust strean(s) of a
facility.

Spatial  resolution: The degree to which the location of a source can be
pinpointed geographically wthin an inventory area

Species:  Wth regard to voc, a specific chemcal which is part of a particular
volatile organic conpound, such as nethane, 2-hexene, |,I,[-trichloroethane
etc. Wth regard to NOy a species is either nitric oxide (NOJ or
nitrogen oxide (NOp).

Species class: Any grouping of VOC conpounds, conmbined in accordance
with regulatory policy or rules specified by input instructions for a
photochem cal  sinualtion nmodel. Also called "reactive class" or
"reactivity class".

Stack parameters:  Parameters characteristic of a stack and stack gases, as
required for input to some nodels. Typically included are stack
height, inner dianmeter, volume flow rate, and tenperature of gas which
are needed to calculate effective stack height (i.e. stack height plus
plume rise)
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Stationary source: A source which remains at a fixed location while emtting
pol [ utants. Generally, any non-mobile source of air pollutants.

Surface coating: Operations involving the application of paints, varnishes,
lacquers, inks, fabric coatings, adhesives, and other coating materials.
Emissions of organic compounds result when the volatile portion of the
coating  evaporates.

Surrogate indicator: (1) For spatial resolution, a quantiy for which distri-
bution over an area is known or accurately estimated which my be
assumed simlar to the emssions distribution from some source category
for which spatial allocation is unknown. (2) For growh, a quantity
for which official growth projections are available which may be assuned
simlar to that of activity in some source category for which projections
are needed.

Tenporal  resolution: (1) The process of determining or estimating what
enissions 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
neasure of the smallest tine interval wth which emssions can be
associated in an inventory.

Transportation planning nodel: A system of conputer programs which are used
in simulating the performance of existing and future transportation
systems in an urban area.

Uban Transportation Planning System An urban transportation planning
battery of conputer programs distributed jointly by the Urban Mass
Transit Admnistration and the Federal Highway Admnistration.

Vehicle mles traveled: An estimated total of nunber of mles traveled by
all vehicles, or by all vehicles of a given category, in a specified
region for a specified period of time; often used as a surrogate indi-
cator for spatial resolution of motor vehicle emssions.

Vehicle mx: Conposition of vehicular traffic as determned by the fraction
of vehicle mles traveled by each class of vehicle.

Volatile organic conmpounds (VOC): Organic conpounds include all compounds
of carbon except carbonates, netallic carbides, carbon nonoxide, carbon
dioxide, and carbonic acid. A volatile organic conpound (VOC) is any
organic compound that, when released to the atmosphere, can remin |ong
enough to participate in photochemcal reactions. Vhile there is no
clear line of demarcation between volatile and nonvolatile organics,
the predominant fraction of the VOC burden is conpounds which evaporate
rapidly at anbient tenperatures. Almost all organics which can be
considered VOC have vapor pressures greater than 0.1 mm of Hy at standard
conditions (20°C and 760 mm Hy).

Volume percent: The number of volumes of a given conponent in 100 volumes
of a mxture. In gaseous mxtures, equivalent to Erole percent.
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Wi ght  percent:  The nunber of weight or mss units of a given conponent in
100 units of a mxture.

Zone: A subdivision of a study area, constituting the smallest geographic
area for which data are aggregated and basic analyses made.







APPEND X B - PONT SOURCE PROCESS EM SSION REPORTING FORMAT

EPA has proposed that 1982 ozone SIP emssion inventories be reported
in the formats shown in Table 7.1-1 of Chapter 7 and Figure B-l of this
Appendix.l In addition to presenting enissions in the format of Table 7.1
1, point source emssions for each facility are to be reported by process.
This appendix wll discuss the use of the process emssions listing in Table
B-1 and its application to the point source reporting sheet shown in Figure
B-I.

Figure B-1 should be used to report VOC emssions by process for an
identified point source. Conpletion of the Name and Location line is self
expl anatory. The Mjor VOC Source Category should be listed as the major
operation carried out at a facility. For exanple, a mgjor facility distri-
buting ethanol would be classified under Bulk Gasoline and VOC Termnals in
Table B-I. This classification would appear on the Mjor VOC Source Category

line in Figure B-I. The process emssion points listed in Table B-1 under
this classification (Vapor Collection Losses, Vapor Control Unit Losses
etc.) would appear under Principal Operations in Figure B-I. Emssion

estimtes for these operations would be shown in the right colum in Figure
B-1 under Emissions

Wile these reporting tables are not required for all inventories, use
of some type of point source data sheet is recomended. By identifying
emssions at the process level, the effect of various control strategies can
be better predicted

Reference for Appendix B
1. Emission Inventory Requirenents for 1982 QOzone State Inplementation

Plans, Draft, EPA-450/4-80-016, 1J.S. Environnental Protection Agency,
Research Triangle Park, NC  September 1980

B- I




Principal Emtting Operations at Major
VOC Source Categories

Name and Location

Mayor VOC Source Category

Princi pal Oper ations Emi ssi ons

Figure B-l. Point Source Process Emssion Reporting Sheet.
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STORAGE

Ol

Tank

Bul k

Gasol

TABLE B-I.
INDI VIDUAL  PONT  SOURCE  SUMVARY

TRANSPORTATION  AND MARKETING OF VOC

and Gas Production and Processing
Storage

Fugitives

Other Process Units (Specify)

Farms

Fixed Roof Tanks

External Floating Roof Tanks
Primry Seals
Secondary  Seal s

Internal Floating Roof Tanks

Gasoline and VOC Termnals

Leaks from Valves, Flanges Meters, Punps

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

ine Bulk Plants

Gasoline Bulk' Storage

Loading and Unloading Racks (Controlled and Uncontrolled)

Tank Truck Vapor Leaks from Loading and Unloading of Gasoline
Leaks from Valves, Flanges, Meters, Punps

Barge and Tanker Transfer

Gasoline  Loading/Barge
Crude Q1 Ballasting/ Tanker

Barge and Tanker Cleaning

| NDUSTRI AL

PROCESSES

Petroleum Refineries

Lube

Process Drains'and \astewater  Separators

Vacuum Producing Systens

Process Unit  Turnarounds

Fugitive Leaks from Seals, Valves, Flanges
Pressure Relief Devices, Drains

Other Process Emssions Such as Heaters, Boilers
Cat Cracker Regenerators (Specify)

Gl Mnufacture
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TABLE B-I

Phar maceut i cal
Process Units
Distillation
Centrifuges,
Maj or  Production

Ar Drrers
Storage

Ot her

Process Units

Rubber Tire Manufacture
Undertread and
Bead Di pping
Bead  Swabbi ng
Tire Building
Tread End Cementing
Geen Tire Spraying
Tire Curing

Solvent  Mxing
Solvent  Storage
Other  Process Units

Styrene Butadiene Rubber
Blowdown Tanks
Steam Stripper
Prestorage  Tanks
Other  Process Units

Ol
Extraction
Meal  Preparation
Ol Refining
Fugitive Leaks
Solvent  Storage
Other  Process Units

Veget abl e

GOl and

Organic  Chemical
Fugitive Leaks
Pressure Relief
Air Oxidation
Waste \Vater
Storage
O her

Units

Process Units
Polymer and Resin
Cat al yst
Reactor Vents
Separation of
from Product
Raw Mteria
Sol vent
Ot her

Storage
Process Units

(cont.).

and Transfer

Si dewal |

Reactants,

Storage

INDI VIDUAL  POINT  SOURCE ~ SUMMARY

Manuf act ure
Such as Vacuum Dryers
Units,
Crystallizers
Equi prent

React or s,

Filters, Extractors,

Such as Exhaust Systems and

(Specify)

Cenenting

(Specify)

Manuf act ur e

(Specify)

Desol venti zation

(Specify)

Manuf act ure
from Seals,
Devi ces

Val ves,
Drains

Fl anges,

Separators
and Transfer

(Specify)

Manuf act ure
Preparation

Solvents and Diluents

(Specify)
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TABLE B-1 (cont.). |INDVIDUAL PONT SCOURCE SUWARY.

Plastic Parts Manufacture
Mol d Rel ease
Sol vent Consunption
Adhesi ves Consunpti on
G her Process Units (Specify)

[norganic  Chenical Manuf act ure
Fugitive Leaks from Seals, Valves, Flanges,
Pressure Relief Devices, Drains
Storage and Transfer
Qher Process Units (Specify)

Fernentation Processes
Fermentation Tank Venting
Ageing (Wne or Wiskey)
Qher Process Units (Specify)

Iron and Steel Manufacture
Coke  Production
Coke Pushing
Coke Oven Doors
Coke Byproduct Pl ant
Coke Chargi ng
Coal Preheat er
Topside Leaks

Quenchi ng
Battery Stacks
Sintering

Blectric Arc Furnaces
Qher Process Units (Specify)

Synthetic Fiber Mnufacture \
Dope Preparation
Filtration
Fi ber Extrusion - Solvent Recovery
Takeup Stretching, Washing, Drying, Oinping, Finishing
Fiber Storage - Residual Sol vent Evaporation
Equi prent O eanup v
Sol vent  Storage
Qher Process Units (Specify)

INDUSTRIAL  SURFACE  COATI NG

Large  Appliances
Ceaning and Pretreatnent
Prime Spray, Flow, or Dp OCoating Qperations
Topcoat  Spray
Coating Mxing
Coating and Solvent Storage
Equi prent O eanup
G her Process Enissions (Specify)
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TABLE B-| (cont.). INDIVIDUAL PONT SOURCE SUMARY.

Magnet Wre
Ceaning and Pretreatnent
Coating Application and CQuring
Coating Mxing
Coating and Solvent Storage
Equi prrent d eanup
Qher Process Emssions (Specify)

Automobiles and Light Duty Trucks
Geaning and Pretreatmnent
Prime Application, Electro deposition, D p or Spray
Prime Surfacting Qperations
Topcoat Cperation
Repair Topcoat Application Area
Coating Mxing
Coating and Solvent Storage
Equi prent O eanup
G her Process Enissions (Specify)

Cans
Geaning and Pretreatmnent
Two Piece and Exterior Base Coating
Interior Spray Coating
Sheet  Basecoating (Interior)
Sheet  Basecoating (Exterior)
Side Seam Spray Coating
End Sealing Conpound
Li t hogr aphy
Qver  Varnish
Coating Mxing
Coating and Solvent Storage
Equi prrent d eanup
G her Process Emssions (Specify)

Paper
Coating  Qperations
P Coating Mxing
‘ Coating and Solvent Storage
Equi pment O eanup
Qher Process Enission (Specify)

Coil  Coating
Prime Coating
Finish Coating
Sol vent M xing
Solvent  Storage
Equi prent  d eanup
QG her Process Emssions (Specify)
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TABLE Bl (cont.). [INDIVIDUAL PONT SOQURCE SUWARY.

Fabric
Coating  Qperations
Coating Mxing
Coating and Solvent Storage
Equi prent O eanup
G her Process Enissions (Specify)

Wod Furniture
Coating  Qperations
Coating Mxing
Coating and Solvent Storage
Qher Process Enissions (Specify)

Metal Furniture
Geaning and Pretreatnent
Coating  Qperations
Coating Mxing
Coating and Solvent Mxing
Equi prment d eanup
Qher Process Emssions (Specify)

Flatwood Products
Filler
Seal er
Basecoat
Topcoat
[ nks
Coating MXing
Coating and Solvent Storage
Equi prent O eanup
Ot her Process Enissions (Specify)

Plastic Parts Painting
Ceaning and Pretreatnent
Coating Qperations, Flow, Dp, Spray
Coating MXing
Coating and Solvent Storage
Equi prment d eanup
Qher Process Emssions (Specify)

Large Ships
Ceaning and Pretreatnent
Prime Coat Qperation
Topcoat (perati on
Coating Mxing
Coating and Solvent Storage
Equi prent O eanup
G her Process Emssions (Specify)
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TABLE Bl (cont.). INDIVIDUAL PONT SCURCE

Large Aircraft
Cleaning and Pretreatnent
Prime Coat Operation
Topcoat  Qperating
Coating and Solvent Storage
Equi pment  Cl eanup
Oher Process Emssions (Specify)

Mscellaneous Metal Parts and Products
Cleaning and Pretreatnent
Coating Operations, Fow Dp, Spray
Coating Mxing
Coating and Solvent Storage
Equi pment  Cl eanup
Other Process Emissions (Specify)

OTHER SOLVENT  USE
Dy Qeaning

Degreasing
Open Top Vapor Degreasing
Conveyorized Degreasing = Vapor
Conveyorized Degreasing = Cold Qeaning

Solvent  Extraction Processes

Adhesives
Adhesive  Application
Solvent  Mxing
Solvent  Storage
Qther Process Emssions (Specify)

Graphic Arts,
Letter Press
Rot ogravure
Offset  Lithography
Ink Mxing
Solvent  Storage

OTHER  SCURCES

Waste Solvent Recovery Processes
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APPENDI X C = SUWARY CF CONTRCL TECHNI QUES GUI DELI NES

G| BACKGROUND

The Oean Ar Act Amendnents of 1977 require each state having a non-
attainment area to adopt and submt a revised State Inplenentation Pl an
(SIP) that meets the requirements of Section 110 and Subpart D of the Act.
The ozone plan portion of the SIP submssions nmust contain regulations which
refl ect the application of reasonably available control technol ogy (RACT) to

stationary sources for which control techniques guidelines (CTG have been
published. *

El even CIGs, covering 15 VOC source categories, were published prior to
January 1978. These first eleven CIGs were:

° Surface Coating of Cans, Coils, Paper, Fabric, Autonobiles and
Light Duty Trucks (EPA-450/2-77-008).
Surface Coating of Metal Furniture (EPA-450/2-77-032).

Surface Coating for Insulation of Mgnetic Wre
(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).
° Solvent Metal deaning (EPA-450/2-77-022).
° Use of CQutback Asphalt (EPA-450/2-77-037).

Refinery Vacuum Producing Systens, \Wastewater Separators and
Process Uit  Turnarounds  (EPA-450/2-77-025).

° Hydrocarbons from Tank Gasoline Loading Terminals
( EPA- 450/ 2- 77- 026) .

° Design Criteria for Stage | Vapor Control Systens, Gasoline
Service Stations, U S EPA QAQPS, Novenber 1975. Unpubli shed.

For each source category, a CIG describes the source, identifies the VOC
emssion points, discusses the applicable control nethods, analyzes the
costs required to inplenment the control methods, and reconmends regul ations
for limting VOC emssions from the source.

* . . :
RACT regul ati ons do not have to be adopted for these stationary sources if
a state can denonstrate attainment of the ozone standard.
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A document entitled Requlatory Guidance for Control of Volatile Oganic
Conpound  Enmissions from 15 Categories of Stationary Sources, EPA-905/2-78-
001, was published in April 1978,  This docunent provides guidance to the
states in preparing RACT regulations for the 15 source categories |isted
above.

In Decenber 1978, a document entitled Summary of Goup | Control Tech-
nique Qideline Docunents for Control of Volatile Qganic Emssions from
Existing Stationary Sources, EPA-450/3-78-120, was published. This document
provides an overview of the affected source facilities, the mgnitude of the
VOC emssions from the facilities, and the recommended VOC emssion limts.

EPA published an additional 10 CTGs (Qoup Il) in 1978. These 10
source categories covered were:
° Leaks from Petroleum Refinery Equipnment (EPA-450/2-78-036).

° Surface Coating of Mscellaneous Metal Parts and Products
( EPA- 450/ 2- 78-015) .

° Manufacture of Vegetable GO  (EPA-450/2-78-035).
° Surface Coating of Flat Wod Paneling (EPA-450/2-78-032).

° Manufacture of  Synthesized Pharnaceutical  Products
(EPA- 450/ 2- 78-029) .

° Manufacture of  Pneumatic Rubber Tires (EPA-450/2-78-030).
° Gaphic Ats = Rotogravure and  Flexography  (EPA-450/2-78-033).

° Petroleum Liquid Storage in External Floating Roof Tanks
( EPA- 450/ 2- 78-047) .

° Perchloroethylene Dry Cleaning Systems  (EPA-450/2-78-050).

° Leaks from Gasoline Tank Trucks and Vapor Collection Systems
( EPA- 450/ 2- 78-051) .

A regulatory gquidance docunent was developed from these Goup Il CTGs.
Published in Septenber 1979 and entiled Quidance to State and Local Agencies
in Preparing Regulations To Control Volatile Organic Conpounds from Ten
Stationary Source Categories, EPA-45072-79-004, this document  provides
assistance to state and local agencies in preparing RACT regulations for the
10 industrial categories covered by the Goup Il CTG docunents.

In June 1980, EPA began preparation of Control Techniques Guidelines
for additional source categories. Identified below are 12 categories for
which cTGs will be published in the latter part of 1981. This group will
most likely constitute the Goup Il CIG documents.

0 Volatile organic liquid loading into railecars

° Fabric printing

0 Volatile organic liquid storage

° Petroleum solvent dry cleaning
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Letterpress  printing/offset l'i thography

° Fugitive VOC, natural gas and natural gasoline
processing plants

° Polymers and resins manufacturing

° Fugitive VOC, synthetic organic chencal
manufacturing industry (SOCM)

0 Air oxidation, synthetic organic chem cal
manufacturing industry (SOCM)

° Styrene butadiene rubber mnufacture
°  \Mste solvent recovery processes®
° Architectural  surface coatings

8ay be released later.

In August 1980, EPA began a VOC Source Screening Study. This study
will result in the publication of a single document summarizing emssion

control technology for additional VOC source categories. The VOC source
categories listed below wll be addressed in this study.

° Adhesives  application

° Lubrication oil  mnufacture

° Barge and tanker cleaning

° Plastics parts painting

° Ol and gas production storage tanks

° Solvent  extraction processes

° Asphalt air blowng

° Wne naking

° Beer  making

° Petroleum coking processes

° Flares = petroleum refineries

° Flares = organic chemcal manufacture

o Surface coating - large ships

° Surface coating - large aircraft

° Surface coating = wood furniture

The Source categories and publication schedules of the Goup IIl CTGs
and the VOC Source Screening Study are tentative and subject to change. For

these reasons, agencies should contact EPA Regional offices for additional
i nformation.
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G2 GROPS | & |-1 CTG SUMVARI ES

Summaries of Goup | and Il CIG documents are presented on this appendix
for the convience of the reader. These sunmaries have been extracted directly
from two docunents developed by EPA's Control Progranms Devel opnent Division
at Research Triangle Park, Nc.!»2 The summaries are intended to present an
overview of the affected source facilities, the magnitude of the VOC ems-
sions from the facil.ties, and the recomended VOC emission limts. More
informtion about the recomended control 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.
For this executive summary, information not available in the cTGs was supple-
mnted with comment from other parties.

References for Appendix C

1. Sunmary of Goup | Control Technique Guideline Documents for Control of
Volatile Oganic Emssions From Existing Stationary Sources,
EPA-450/3-78-120, U.S.  Environnmental Protection Agency, Research Triangle
Park, NC, Decenber 1978.

2. Summary of Goup Il Control Technique Guideline Documents for Control
of Volatile Oganic Emssions from Existing Stationary Sources,
EPA-450/2-80-001, U S. Environmental Protection Agency, Research
Triangle Park, NC  Decenmber 1979.
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Table C-I.

SUMMARY OF CTG DOCUMEKWT FOG CQATING OF CANS

AFFECTED
FACILITIES

; Two-and three-piece can Surface coating lines including the
application areas and the drying ovens.

T

NUMBER GF
AFFECTED
FACILITIES;

‘ Estimated to be 460 affected facilities nationwide.

voc

EMISSIONS

NETIOKWIDE' nationwide VOQr

Mg/yr (150.033 ton/yr) which represent about 0.5 percent of the est’
er‘<<1ows.

met

J Estimated annual emissions from can coating facilities are 14 3 1

voi
‘aE
PER
FACILITY

Typical annual emissions fror can c¢pating lines can very from i3

{16 tons) for end sealing to 24C Mg (260 ton) for two-piece can coat-
ing for a plant average of 310 Mg (34t ton).

Ym

Ve

103 TOK/YR
SOURCE
SIZE

Typical can coating facilities as represented in the CTG would al
approach or exceed 100 TPY VOC emissions if uncontrolled.

CTG

EMISSION
LIMIT

The recommended VOC emission limits are:

a. Sheet coating, two-piece exterior 0.34 kg/l (2.8 Ib/gal)*
b. Two- and three-piece interior 0.51 kg/I (4.2 1b/gal)*

c. Two-piece end exterior 0.51 kg/l (4.2 lb/gal)*

d. Three-piece side seam 0.66 kg/l (5.5 Ib/gal)*

e.

End seal compound 0.44 kg/l1 (3.7 Ib/gal)*

voC
REDUCTION

PER
FACILITY

The actual percent reduction will vary depending on the solvent

tontent of the existing coatings and the control method selected

Implementation of the recommended control methods can reduce VOC emis-

sions by 6U to 100 percent.

COSTS

BASIS: 5,000 $cfm facility using thermal or catalytic incinera-
tion with primary heat recovery, or adsorption with recovered solvent

credited at fuel value.
(CAPITAL ~ COST: $125.000 - $162.000
ANNUALIZED COST: $42,000 - $71,000

COST EFFECTIVENESS: $135 - $706- per ton VOC

B — —

e Coating minus water




Table C-2.

SUMMARY OF CcTG DOCUMEINT FOF COATING OF MtThL COILS

Coil surface ¢0ating lines including the application areas, the dr,

AFFECTED -
FACILITIES ing ovens, and the quench areas. }
NUMEER  OF ]
AFFECTED Estimated to be 180 facilities nationwide.
FACILITIES
voc Estimated annual emissions from coil coating farilitier are 3(,00.
EMISSIONS [Mg'yr (33,000 ton'vr}, which represent about 0.1 pertent of tre ¢sti-
NATIONWIDE hated nationwide VYJ[ emissions.
voc . .
EVISSION Average annual VC( emission for a typical facility is estimzted
RANGE PER to be 180 Kg {200 ton).
FACILITY
8] L
]OJSOE(F){EQR It is estimated that 2 x ]06m2 2 x '109 ftz) of ccil coatel couid
SIZE result in a potential emission of 100 tons of VOC.
EMISCS-ESN The recommended VOC emission limit is 0.31 kg per liter of coating
minus water (2.6 Ib/gal).
LIMIT ¢ gal)
voc The actual percent reduction will vary depending on the solvent
REDUCTION fontent of the exi§ting coatings and the control method selected. Imple-
PER mentation of the recommended control methods can reduce VOC emissions Lt
FACILITY 70 to 98 percent.
BASIS: ]5’000 scfm facility using incineration with primary heat
recovery.
cosTS Capital  cost: X $170,000
Annualized cost: X § 70,003

Cost effectiveness: $51 - $94 per ton VOC
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Table C-3.

SUMMARY OF cTG DOCUMERT FOrR COATING OF FABRIC AND VINYL

Fabric and vinyl surface coating lines including the application

AFFECTED {|areas and the drying ovens. Fabric coating includes ali types cf
FACILITIES {[coatings applied to fabric. Vinyl coating refers to any printing,
decorative, or protective topcoat applied over vinyl coated fabric or
vinyl sheets.
NUMZER  OF
RFFECTED Estimated to be 130 facilities nationwide.
FACILITIES
VoL Estimated annual emission fror fabric coating operations are 100,070
EV'CS?ON< Mg/yr {110,005 tor/vr), The vinyl segmert of the fabric ina.itry
NA{iaﬂdlD; ¢mits about 38,007 Mo/vr (40,009 tor/yr). VOC fro; fabric cgetin: reo-
e " Jresents about 0.4 parcent of the estimated V0T erissions nationwide.
Vol
EMISSION S R 850 i n .
RANGE PER Average annual VOC emissions are estimated to be Mc (933 ton ;.
FACILITY
]OQOEQEQYR Any but the smallest fabric coating facilities should exceed emis-
SIiE tsions of 100 ton/yr of VoOC.
The recommended VOC emission limits are:
€76 a. Fabric coating 0.35 kg per liter of coating minus water
EMISSION (2.9 Ib/gal).
LIMIT b. Vinyl coating 0.45 kg per liter of coating minus water
(3-8 Ib/gal).
vOC The actual percent reduction will vary depending on the solvent
REDUCTION | content of the existing coatings and the control method selected.
PER Implementation of the recommended control methods can reduce VOC eras-
FACILITY |sions by 80 to 100 percent.
BAsis: 15,000 scfm facility using incineration with primery heat
recovery or adsorption with recovered solvent credited at fuei véiue
cosTS Capital  cost: $150,000 « $320,00C
Annualized cost: $ 60,000 - § 75,000
Cost effectiveness: $34 = $3G per tor vnC

c-7




Table C-4.

SUMMARY OF CTG DOCUMENT FOR SURFACE COATING OF PAPER PRODUCTS

ATFECTED
FACILITIES

vYaper surface coating lines including the applicatior areas ani the
drying ovens. The CTG document applies to manufacturing cf adhesive
tapes, adhesive labels, decorated paper, book covers, office copier
paper, carbon paper, typewriter ribbons, and photographic Ffilm;.

NUMEER  OF

SIC 2651, Paper Coating and Glazing, had 397 plants ir 15¢7

labels is

AFFECTED Current estimates for this category are 290 plants nationwide.
FACILITIES
Estimated annual emissions are 320,000 Mg/yr (350,030 tor 'yrj. (¥
Vo2 this amount, the manufacture of pressure sensitive tapes an:
EMISSIONS | estimated to ermit 2€3,000 M3/

510K~ IDE

'2/yr (233,030 tor/yr). Emissiorr fro: tr.
coating of taper products represent about 1.2 percent of nationwige Voo

emissions.
vOC Emissions from typical paper coating lines can vary fror 23 tc
EMISSION | 450 kg/hr (50 to 1.000 Ib/hr). A plant may have | to 20 coating 1ines.
RANGE PER | It is estimated that the annual average VOC emission from paper coating
FACILITY plants is 1,480 Hg (1,630 ton).
106 TON/YR Based on the data given, a plant with one large line or two
Sg?EEE small lines can exceed 100 tonlyr of VOC emissions.
CTG - S _
The recommended VOC emission limit is 0.35 kg per liter
EMISSION i z .
of coating minus water (2.9 Ib/gal).
LIMIT
voC The actual percent reduction will Jary depending on the solver.1l
REDUCTION | content of the existing coatings and the control method selected.
PER Implementation of the recommended control methods can reduce V0C
FACILITY emissions by 80 to 99 percent.
BASIS: 15,000 scfm facility using incineration with primary heat
recovery Or adsorption with recovered solvent credited at fuel faiuz.
COSTS

Capital cost:
Annualized cost:
Cost effectiveness:

$150,000 = $32(,000
¢ 60,000 - ¢ 75,003 ,

$34 « $40 per ton VO(




Table C-5

SUMMARY OF CTG DOCUMENT FOE COATING Ih AUTOMOBILE AND LIGHT- DUTY TRUCE ASSEMBLY PLANTS

AFFECTED
FACILITIES

Automobile and light-duty truck surface coating lines inclucing tne
application areas, the flashoff are:s, and the drying ovens,

The CTG provides no €xemctions but notes that it mé: nc: be
reasonable to convert an existing water-borne dip prime coalirg syster.

NUM3ER OF

AFEECTET Identified for the year 1977 to be 47 plants nationwide.
FACILITIES
voC Estimated annual emissions from auto and light duty truck piantis ‘
EMISSIONS  |are 90,000 Mg/yr (105,000 torn’vr).  Thic is about 0.3 pergent of
NETIONAIZD |estimeted VOO erissions nationvide. |
Vol - . . _ _ " 1837
EMISSION Emissions fro:: typical coating lines car, vary fror 270 tc 1,820
RA“': PEE kg/hr (600 to 4,033 1b/hr). Average annual emissions are estimated 0 be
V3D ' -
FACILITY 2,383 Mg (2.6213 ton) Der subject plant.
i
» ]
logoggbéYR All uncontrolled coatinc lines at the assembly plants arc expeltel
SIZg to emit in excess of 100 tons of VOC per year.
The recommended VOC emission limits are:
CTG
EMISSION a. Prime coating 0.23 kg/1 (1.9 Ib/gal) minus water
LIMIT b. Top coating 0.34 kg/1 (2.8 1b/gal) minus water
c. Final repair coating 0.58 kg/l (4.8 1b/gal) minus wéter
The actual percent reduction will vary depending or the $G)vent
voc content of the existing coatings and the control method selected.
REDUCTION Implementation of the recommended methods can reduce VOC emissions fir:
PER
FACILITY a. Prime coating « 8C to 93 percent.
b. Top coating » 75 to 92 percent.
¢. Final repair coating = not available
BASIS: 30 s« 65 units per hour facility with substantial_»’ariat":ﬁt)
in both existing operations and potehtiaily applicable Contral system..
COSTS

Capital  cost: $6,500,000 - $50,000,000
Annualized cost: $2,000,000 - $25,00C,00C
Cost effectiveness; $1,000 - $4,000 per tor VI(
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Table C-6.

SUMMARY OF CTG DOCUMENT FOR COATING OF METAL FURNITURE

AFFECTED Metal furniture surface coating lines including the
FACILITIES | application and flashoff areas, and the drying ovens.
NUMEER OF
AEEECTED Approximately 1.400 facilities would be affected naticrzily.
FACILITIES
vor Estimated annual emissions are 90,003 Mg/yr (100,002 tor/
EMISSIONS yr). This represents about 0.3 percent of estimated Y(0O
NATIONs1DE emissions nationwide.
voC
EMISSION Estimated average annual VOC emissions are 70 Mg
RANGE PER (80 ton) per facility.
FACILITY
100 TON/YR For a model dip coating line, a plant coating (with nc primer),
2
Sg??EE 1,500,000 n? (16,200,000 ft°) of shelving per year would emit
about 100 ton/yr.
CTG The recommended VOC emission limit is 0.36 kg per liter
EMISSION - -
LIMIT of coating minus water (3.0 Ib/gal).
voc The actual percent reduction will vary depending on the solvent
REDUCTION content of the existing coatings and the control method selected.
PER Implementation of the recommended control methods can reduce VOC
FACILITY emissions by 50 to 99 percent.
BASIS: A dip coating.facility coating 7,000,000 ftZ of shelving
per year converting to water-borne or electrodeposition:
COSTS

Capital  cost: $ 3,000 « $124,000
Annualized cost: $11,000 - $ 25,000
Cost effectiveness: $440 - 5657 per ton VOC
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Table GC7.

SUMMARY OF CTG DOCUMENT FOR COATING OF MAGNET WIRE

AFFECTED
FACILITIES

Wire coating oven.

NUMBER OF

AFFECTED Estimated to be 3J plants nationvide. It is not unusual for a wirc
FACILITIES coating plant to have 50 coating ovens.
voC CTG states that there is no way to know howmuct solvent isactuzlls
EMISSIONS | emitted. About 29,500 metri¢ tons (32,500 ton) of solvent are used pzch |
NATIONWIDE | year but much of this is controlled. J
EVYSEIOV Emissions from a typical uncontrolled oven will be approximate?y 1z
RAQéE PE& kg/hr (26 1b/hr). The average annual emissions of VO{ per plant are
FACILITY estimated to be 314 Mg (34C ton) |
100 ~ TON/YR CTG indicates that each of the facilities, if uncontrolled, could
SgrEEE easily exceed 100
EM?;gION The recomnended VOC emission limit is 0.20 kg per liter of coating
minus water (1.7 Ib/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 Implementation of the recomnended control methods can reduce VOC
FACILITY emissions by 90 percent.
BASIS: 10,000 scfm facility controlling VOC by use of incineration
with primary heat recovery.
€osTS Capital cost: Approximately SZ?C,COO
Annualized cost: $85,000 = $115,000
Cost effectiveness: $105 - $140 per ton VOC
G111




Table C-8.

SUMMARY OF CTG DOCUMENT FOR COATING OF LARGE APPLIANCES

!
AFFECTED Large appliance surface coating including the prime, single, or |
FACILITIES | topcoat application areas, the flashoff areas, and the oven.

NUMEZR  OF
AFFECTED Estimated to be about 270 plants nationwide.
FACILITIES
vo: Estimated annual emissions are 42,000 Mg/yr (4€,000 ton/jr)

EMISSIONS | which represent about 0.2 percent of estimated nationwide VvOC
NATIONWIDE emissions.

voc
EVISSION The average annual VOC emissions are estimated to be
RANGE PEG 170 Mg (185 ton).
FACILITY
106 TON/YR Extrapolating the model facility data, a plant coating 221,00(
SOURCE clothes washer cabinets per year would exceed 100 ton/yr emissicne of
SIZE uncontrolled VOC.
EM%E%ION The recommended VOC emission limit is 0.34 kg per liter
LIMIT of coating minus water (2.8 Ib/gal).
VOC The actual percent reduction will vary depending on the solvent
REDUCTION content of the existing coatings and the control method 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) - $35C,000
Cost effectiveness: $1,050) « $1,180 per ton voC

o ($---) indicates savings
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SUMMARY oF cTCc DOCUMENT

Table C-9.

FOR TANK TRUCK GASOLINE LOADING TERMINALS

Any tank truck loading operations at the primary wholesale outlet

AFFECTED for gasoline which delivers at least 76,000 liter/day (20.003 gai/das).
FACILITIES A facility which delivers under 20,003 gaT/day is covereg by the
CTG for bulk plants.
NUMBER OF According to the Bureau of Census, there were 1,925 terminals in
AFFECTED 1972.  Current estimates are about 1.600 terminals nationwide.
FACILITIES
yoc i issi 250,000 Mg/ ;
EMISSTONS ) Estimated annual emissions are ! U Mg/yr (275,090 ton‘yr)
NATIONWIDE which represenrt about 0.9 percent of estimated VOC emisSSions naticnwide.
vOC Uithout vapor recovery systems, VOC emissions car range fror C.6 t¢
EMISSION | 1.4 271,033 liters of throyghput (5 to 12 1h/].000_0a}}. Fsr a tyrice)
RANGE PER | size facility having a throughput of 950,000 liter/day (250,000 gei/azy)
FACILITY | voC emissions are estimated to be 200 Mg/yr (220 ton/yr}.

100 TOK/YF

For an uncontrolled facility with fixed roof tanks, a 133,000 iiter
/day (35,000 gal/day) plant would result in VOC emission of 107 tor'vr.

SOURCE For an uncontrolled facility with floating roof tanks, a 454,000 liter/
SIZE day (120,000 gal/day) facility would result in VOC emissions of
100 ton/yr.
16 The recommended emission limit is 80 mg/liter (0.67 1b/1,000 gal)
EMISSION of gasoline loaded. This limit is based on submerged fill and vapor
LIMIT recovery/control systems. No leaks in the vapor collection System
during operation is a requirement.
voC
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 §ystems.
COSTS Capital  cost: $140,000 - $195,000
Annualized cost: i 20,000 » $§ 30,000
Cost effectiveness: 120 - $183 per ton YOC
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Table C 10.

SUMMARY OF CTG DOCUMENT FOR BULK GASOLINE PLANLTS

A wholesale gasoline distribution facility which hes a maxing

AFFECTEC | daily throughput of 76.000 liters (20,005 gal) of gasoline.
FACILITIES Facilities which deliver over 20.003 gal/day are ¢overedyhdsr
the CTG for terminals. Potentially severe economic hardstig may be
encountered by bulk plants which deliver less than §,00C gal/dzy.
NUMBER OF There were 23,367 bulk plants in 1972 according to the
AFFECTEG | Bureau of Census. Current estimates are about 18,000 bulk
FACILITIES gasoline plants nationwide.
VDC Estimated annual emissions are 150,000 Mg/yr (162,000 ton/yri
EMISSTONS which represent about 0.6 percent of estimated VO{
NATIONwWIDE | emissions nationwide.
voC A facility with three storage tanks would have VOC erissions
EMISSION approximating 4.4 kg/day (2C 1b/day) plus a range of 0.2 to 3.0 ¢’
RANGE 1,000 liters throughput (2.0 to 25.0 1b/1,003 gel). For & typice’
PER size facility having a throughput of 18,900 liter/day (5,000 gal/
FACILITY day) average VOC emissions are estimated to be 15 Mglyr (17 ton 'yr;.
100 TON/YR
SOURCE None
Sl ZE
Emission limits recommended in terms of equipment specification
alternatives:
CTG
Evlﬁ?LCN 1. Submerged fill of outgoing tank trucks.
2. Alternative 1 + vapor balance for incoming transfer.
3. Alternative 2 + vapor balance for outgoing transfer.
VoC Emission Reductiong Total Plant All Transfers
REDUCTION Alternative | 22 percent 27 percent
PER Alternative 2 54 percent 64 percent
FACILITY 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:
Annualized cost:
Cost effectiveness:

$4,000 - $10,000
$ 100 - $ 1,200
$9 = $90 per ton VOC
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Table C-11.

SUMMLRY OF DOCUMENT FOR GASOLINE SERVICE STATIONS - STALE 1

Transfer of gasoline from delivery trucks to service station

AFFECTED storage  tanks.

FACILITIES No exemptions were noted in the "Design Criteria for Stage ]
Vapor Control Systems."

UMBER oF

AFFECTED Estimated to be 180,000 retail gasoline service stations

FACILITIES nationwide. There are 240,000 other gasoline dispensing outlets.

voc For transfer of gasoline to service station storage tanks, VOC

EMISSIONS | emissions estimated to be 400,000 Mg/yr {440,000 ton/yr)
NATIONWIDE | which represents about 1.5 percent of estimated Y0{ emissions

nationwide.
voc Without vapor controls, VOC emissions are estimated to be
EMISSION 1.4 kg/1,000 liters (11.5 1b/1,000 gal) of throughput. For a typical

RANGE PER facility having a throughput of 151,000 liter/mo (40,000 gal/mc) voC
FACILITY emissions would be 2.5 Mg/yr (2.8 ton/yr) for Stage |

100 TON/YR For an uncontrolled facility, a 2,800,000 liter/mo (750,000
SOURCE gal/mo)} throughput results in VOC emissions of 100 ton/yr. Very
few service stations will have this size throughput. The emissions

SIZE include both Stage | and Stage 11 losses.
CTG Emission limits recommended in terms of equipment specifications.
EMISSION Recommended controls are submerged fill of storage tanks, vapor balance
LIMIT between truck and tank, and a leak free truck and vapor transfer Syster.
voc
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 VOC

o ($---)} indicates savings




Tahle C-12.

SUMMARY OF CTG DOCUMENT FOR PETROLEUM
LIQUID STORAGE IN FIXED-ROOF TANKS

AFFECTED
FACILITIES

Fixed-roof storage tanks having a capacity greater than 150,000 liters (40,00
gal or 950 bbl) and storing petroleur liquids which have a true vapor pressure
greater than 10.5 kPa (1.5 psia). Fixed-roof tanks which have capacities less tr.z
1,600,000 liters (420.000 gal or 10,000 bbl) used to store produced crude oil and
condensate prior to lease custody transfer are exempt.

NUMBZR OF

AFFECTED Estimated for the year 1976 to be 7.300 tanks nationwide.
FACILITIES
Estimated annual emissions are 560,000 Mg/yr (616,003 ton/yr) which represent
EVY2210NS about 2.1 percent of the estimated VOC emissions nationwide. Emissions cf \o{ frc
NAffONN'DE fixed-roof tanks are 4.7 times that from existing floating roof tanks. a11h3ugh 813
1
total capacity of fixed-roof tank storage is less.
VOC emission ranges for gasoline or crude oil storage assuming 5 t¢ 28 turn-
voc overs per year and a true vapor pressure of 13.8 to 69 kPa (2.0 tc 10 psie).
. | R |
EMISSION S iz e— S ma 1 1} H e d i u m L ar g e
Capacity (gal) 420 x 103 2.3 x 106 6.3 x 106
RANGE Dimensions
diam. x ht. (fo) 50 x 30 100 x 40 150 x 48
VOC Emissions
PER Gasoline {Mg/yr) 12 = 113 52 - 535 123 - 1,353
(ton/yr » 125 57 - 590 185 = 1,490
FACILITY Crude Oil (Mg/yr 13 - 65 28 - 31N 75 - 796
(ton/yr) 8- 72 30 = 340 . 875
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 amedium size tank can easily exceed
100 ton/yr emissions of YOC.
CTG Emission limits recommended in terms of equipment specifications: Instsileticn
EMISSION of internal floating roofs or alternative equivalent control. Types of aiternative
LIMIT controls are not specified in the CTG document. .
voC , _
REDUCTION VOC emission reduction of 90+ percent can be achieved by installation of
PER internal floating roofs.
FACILITY
BASIS: 55,000 bbl (2,310,000 gal) medium size tank with gasoline or Crugi 215
with true vapor pressure range of 14 to 69 kPa (2 to 10 psia) and 5 to 20 turnover:
per year.
COSTS*

Capital  cost: $31,000
Annualized cost: $(70,000) to 2,100
Cost effectiveness: ($123) - $73 per ton VOC 1

e ($~) indicates savings
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Table C-13.

SUMMARY OF CTG DOCUMENT FOR PROCESSES AT PETROLEUM REFINERIES

The affected facilities and operations are:
a. Vacuum producing systems (VPS)

AFFECTED b. Wastewater separators (WS)
FACILITIES c. Process unit turnarounds (PUT) « (i.e., shutdown, repair
or inspection, and start up of a process unit)
The CTG provides no exemptions.
NX&EEETEBF No estimates of the number of individual facilities are
FACILITIES available. There are approximately 285 refineries nationwide.
voc Estimated annual nationwide emissions from vacuum producing systems
EMISSIONS (VPS), wastewater separators (WS), and process unit turnarounds (PUT)
NATIONWIDE | V€ 730,000 Mg/yr (800,000 tonlyr) which represent about 2.7 percent
of estimated VOC 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 used
EMISSION for estimating uncontrolled, reactive VOC emissions are:
RANGE 33 3
PER a. VPS = 145 kg/]03m3 ( 50 1b/103 bbl) refinery throughput
FACILITY b. WS « 570 kg/]03m3 (200 1b/]03 bbl) refinery throughput
¢. PUT - 860 kg/10”m (301 1b/107 bbl) refinery throughput
The following annual refinery throughputs will result in 100 ton/yr
100 TON/YR |uncontrolled VOC emissions from each affected facility type:
S%L:F;CEE a. WPS = 627 x ]ogmg 3.9 x 102 bbn)
b. WS = 160 x ?03m3 (1.0 x W bbl)
c. PUT = 105 x 10°m (0.67 x 10 bbl)
Emission limits recommended in terms of equipment specifications:
CT6 a. VPS = incineration of VOC emissions from condensers
EMISSION _
LINiT b. WS = covering separator forebays
c. PUT e combustion of vapor vented from vessels
voc Implementing the recommended controls can reduce VOC emissions by:
REDUCTION a. VPS « 100 percent
PER b. WS - 95 percent
FACILITY c. PUT - 98 percent.
BASIS: A 15,900 mjlday (100,000 bbl/day) refinery using the
recommended control equipment.
COSTS* VPS ws PUT - 10 units
Capital cost $1,000: 24 -« 52 63 93
Annualized cost $1,000: { 95) - (89) (310) 26
Cost effectiveness S/ton : (104) = (96) ( 90) 5

e ($-) indicates savings
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Table C 14.

SUMMARY OF CTG DOCUMENT FOR CUTBACK ASPHALT

AFFECTED Roardwey construction and maintenance operations using zsnhzlt Vliquefics
FACILITIES with petroieum distillates. '
NUMBER OF
AFFECTED No estimates were obtained.
FACILITIES
voc Estimated annual emissions are 655,000 Mg/yr (720,000 tor/yr). This
EMISS IONS represents about 2.4 Percent of estimated VOC emissions nationwide.
NATI10NA1DE
Estimated VQC emissions from cutback asphalt production are:
!N%:Aigésiégh 8. 0.078 kg/kg (ton/ton) of slow cure asphalt.
FACILITY b. 0.209 kg/kg (ton/ton) of medium cure asphalt.
c. 0.204 kg/kg (ton/ton) of rapid cure asphalt.
100 TON/YR Not generally applicable to this source category since the main source:
SOURCE S| ZE | of emissions are the road surfaces where the asphalt is applied.
CTG . - I _
Substitute rater and nonvolatile emulsifier for petroleum distillate
EM SSI ON -
blending stock,
LIMT
voC
REEPUECRICN VOC emission reductions are approximately 100 percent.
FAQLITY
BASI S: 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 VOC.

indicates savings
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Table G 15.

SUMMARY OF CTG DOCUMENT FOR SOLVENT METAL CLEANING

AFFECTED
FACILITIES

l Three types of solvent degreasers are affected:

a. Cold cleaner: batch loaded, nonbcilin; solvent decreaser,

b. Open top vapor degreaser: batch load, boiling solvent
degreaser.

c. Conveyorized degreaser: continuously loaded, conveyorized
solvent degreaser, either boiling or nonboiling.

Open top vapor degreasers smaller than 1 mz of open area are exempt
{From the application of refrigerated chillers op carbon adsorbers

Conveyorized degreasers smaller than 2.0 of air/vapor interface
are exempt from a requirement for a major control device.

NUMSER QF

Estimates of the number of solvent degreasers nationwide for ths
year 1974 are:

AFFECTED a. Cold cleaners (CC) = 1.220.003.
ACILITIES b. Open top vapor degreasers (OT) = 21,000.
c. Conveyorized degreasers (CD) « 3,700.
Estimates of annual nationwide emissions are:
a. cc = 380,000 Mg/yr (419,000 tonlyr).
voc b. oT = 200,000 Mg/yr (221,000 ton/yr;
EMISSIONS c. CD = 100,000 Mg/yr (110,000 ton/yr
VATIONWIDE |which represent about 2.5 percent of estimated VOC emissions nationwide.
voC Averaged emission rates per degreaser:
EMISSION a. CC = 0.3 Mg/yr (0.3 ton/yr).
UNGE PER b. OT = 10 Mg/yr (11 ton/yr).
FACILITY c. CD - 27 Mglyr (30 ton/yr).
100 TON/YR I -
SOURCE Data indicate that on an average 10 open top ciegreasers or 4 con-
S1ZE veyorized degreasers may emit 100 tonlyr.
The VOC emission limit is recommended in terms of equipment speci-
CTG ffications and operation procedures. Required control equipment can be
EMISSION as simple as a manually operated tank cover or as complex as a carbor
LIMIT adsorption system depending on the type, size, and design of the
clegreaser.
The actual percent VOC reduction will vary depending on the control
voC equipment installed and the operational procedures followed. Recommend-
REDUCTION ed control methods can reduce VOC emissions by:
PER 2. cc = 50 to 53 percent (+ 20 percent).
FACILITY b. OT = 45 to 60 percent (j 15 percent).
c. CD = 25 to 60 percent (* 10 percent).
BASIS: CC of 0.5 m2 work area using hi gh volatility solvent (a)
and low volatility solvent (b); OT of 1.67 mé work area; and CD of
3.9 m2 work area.
COSTS o l Capita] Cost | Annualized Cost | Cost Effectiveness
$1,000 | $1,000 $/ton VOC
CC-a 0.025 1 ©,0.001
¢-b 0. oes (0. 026) 2240)
T 0.3 - O - 0.8 360) - 220
cD 7.5 - 3 - 1.5 2260g - 260

"77Yy indicates savings




Table C-16.

SUWARY CF CIG DOOUMENT FCR SURFACE CCATING CF M SCELLANEQUS METAL
PARTS AND PRODUCTS

ffected Contlng, applleatfon arcas, flashoff arcas, dryers, and ovens tor
acilitien manufacturers of :
pe 1-D* a. Large farm machinery

b. Small farm machinery

¢. Small appliances

d. Commercial machinery

e. Industrial machinery

f. Fabricated metal products

g. Any other industrial category, which coats metals,
under SIC major groups 33-39, inclusive.

Except those facilitiea which are covered by previous CTGs

lumber o f 96,000

ffacted
acilitiea
0C 9.0 x 10" Mg/yr (1 x10” tons/yr) estimated for 1977, which
miesions represents about 5.0 percent of stationary source estimated
ationwide emlanions,
'oC A. An emisslon factor of 0.66 kg VOC/1 coating lees water
mission (5.5 Ib voc/gael coating less water) can be expected from
‘ange par a facllity utilizing a coating composed of 75 percent organic
‘acilicy solvent, 25 percent solids by volume.
Pe; I-10. b.  For facllities ytilizing an electrodeposition process the VOC
- emlusion factor Is 0.3 6 kg VOC/1coating leas water (1.0 1b/gal).
b o - - PR A rr—
{00 tonu/yr An emfusion ractor of 5.5 Ib VOC/gal implies that @ minimum process
jource size rate of J.64 x 10" gal coating material/yr would be required for &
.calculated) facility to be g potential 100 tonms/yr source.
- - I T
TG Coating method Recommended limitation wt. voe__
mission vol . coating_ |
%imlt) . a. Air or forced air dried 0.42 kg/1 (3.5 lIb/gal)
pe v t tems
b. Clear coat 0.52 kg/l (4.3 Ib/gal)
¢. No or infrequent color
change or small number
of colora applied
1. Powder coatings 0.05 kg/l (0.4 Ib/gal)
2. Other 0.36 kg/l (3.0 Ib/gal)
d. Outdoor. harsh exposure 0.42 kg/) (*3.5 1b/gal)
or extreme performance
characteriatics
e, Frequent color change, 0.36 kg/1 (3.0 Ib/gal)
large number 0 r  colors
applled, or first coat
on untreated ferrous
subnatrate
- ————— i b o Sy 1
10C Percent reduction in VOC emiesions
"d“it 'Pn Proceas modification (coating/equipment change) 50-98
per factlicy Exhaust gag treatment 90+
(p. 2=1) %
osts Basia: A medium gize coating line (~ 743,000 m?/yr, ~ 8 x 10° ft?/yr)
(pp. 3-8 to with aingle or two coat operation using flow-coat. dip-coat,
3-14) * or spray-coat applications, The ranges cover the cots of
#everal different VOC control options.
Capital cost 20-1,837
($1000)
Annualized cost (27)1-602
($1000)
Cost effectiveness
($/Ma) (290)1-6,841
($/tan) (263)*-6,206

*The source Of the aummary information is the indicated page number in “Control of
Volat{le organic Emissions from Existing stationery Sources, Volume VI: Surface
Coating of Mimcellaneous Hotel Parts and Products," EPA-450/Z-78-015.

*Numbers i n  parentheses are pavings.
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Table C-17.

SUWARY O CIG DOCUMENT FCR FACTCRY SURFACE QQATING CF
FLAT WOOD PANELING.

Affected e affected facl tities jre factories that surface coat the
factlitien following types of flat wood panels:
(p. 1-2)*

a, Hardwood plywood
b. Particleboard
c. Hardboard

Number of Affected  Facilities —MNatioawide—Total-

affected a. Hardwood plywood 247

facilities A 80

( 1-2) # b. Particleboard

p- c. Hardboard 67

Voc 3.4 x 10" Mg/yr (9.3 x 10" tons/yr) estimated for 1977 which
emissions represents about 0.5 percent of stationary source estimated
net {onwide amissions.

Voc Potential VOC emissions per coated surface area are:

emisnion 2 2

range per 3.4 to 8.0 kg/100 m (0.8 to 16.5 11/1000 ft<)

facitity depending on the coating/curing process as well as the coating
(Table 2-2 materials wed.

p.o2-5)*

100 tone /yt Based on the VOC emission range above, a 100 tpy source would
spurce alze roat & minimum annual throughput o f :

(calculated) .
3.8 x 10° (¢ 7.7 ¥ 10" standard panels/yr

dhere 3 standard panel 18 2.97 m? (32 ft2).

cTG Recommended limitation
?'i";;’:“’" Printed hardwood  plywood 2.9 kg VOC/IOO g?
(p. V)4 and particleboard (6.0 Ib VOC/IOOO ft?)

Natural finish  hardwood  plywood 5.8 kg VO0C/100 mz)
(12.0 Ib VOC/IOOO ft2)

Class 11! finishes for hard- 4.8 kg VOC/100 m?)
board paneling (10.0 Ib VOC/IO0O ft?)
voc 70 to 90 percent VOC emission reduction, depending on coating
reduction naterial and coverage, through use of water-borne coatings,
per facility Incineration, adsorption, ultraviolet curing or electron beam
(Table 2-1 ruring.
p. 2-4)*%
costa Basis:
(Table 3-2 .
P, 1-9)# Shifts: 1 2
Panels/yr: 2,000,000 4,000,000

Waterborne | UV/Waterborne | Waterborne | UV/Waterborné

Capi tal ¢ost 52 155 52 155
($EOOO)

Annualized cost 101 124.6; 200.8 234.4
($1000)

Cost effectiveness

(5/Mg) 269 292 256 264
(S/ton) 244 264 232 240

*The mource of the summary Information is the indicated page number in “Control of
Volatile Organic Emiggiong from Existing Stationary Sources, Volume VII: Factory
Surface Coating of Flat Wood Paneling,”" EPA-450/Z-7&3-032.

"Definition on p. vi{ of EPA-450/2-78-032.
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Table C-18.

suMMARY CF CIG DOOUMENT FCR MANUFACTURE CF  SYNTHES ZED

PHARVACEUTI CAL PRCDUCTS
Affected | Synthesized  pharmaceutical — manufacturing  facilities.  Specific
facilities sources include:
. 1=4)% )

(P ) 1. Dryers 5. Filters

2. Reactors 6. Extraction equipment

3. Distillation Units 7. Centrifuges

4. Storage and transfer 8. Crystallizers.

of voc

Number of Estimated 800 plants nationwide
affected
facilities
(P- 1"2)*
voe 50,000 Mg/yr (55,000 tons/yr) estimated for 1977 which represents
amiseions about 0.3 percent of stationary source estimated VOC emissions.
nationwide
voc Not available
emission
rang0 per .
facility
100 ton/yr Not available

source size

CTG 1. a. Surface condensers or equivalent control on vents from
emission reactors, distillation operations, crystallizers, cen-
limit trifuges, and vacuum dryers that emit 6.8 kg/day (15 Ib/day)
(p. 1-5)* or more VOC.
b. Surface condensers must meet certain temperature versus VOC
vapor pressure criteria.

2. Additional specific emission reductions are required for air
dryers, production equipment exhaust systems, and storage and
transfer of VOC.

3. Enclosures or covers are recommended for rotary vacuum filters,
processing liquid containing VOC and in-process tanks.

4. Repair of components leaking liquids containing VOC.

voc Not available

reduction

par facility

costs Capital and Annualized Cost graphs are provided for the following types
(pp. 5-14 of control equipment: conservation vents, floating roofs, pressure
to 5=42)* vessels, carbon adsorption systems, thermal and catalytic incineration

systems, 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 plants.

) . . . - . .
The source of the summary information is the indicated page(s) in “Control of Volatile
Organic Emissions from Manufacture of Synthesized Pharmaceutical Products,”
EPA-450/2-78-029,
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Table G 19.

SUMMARY OF CTG DOCUMENT FOR MANUFACTURE OF PNEUMATIC RUBBER TIRES

—raian

\ffacted Rubber tire manufacturing plants, producing Passenger car. and |ight
faciiities and medium duty truck tires. (perations affected "are: undertread
pp. 1-1, cementing, bead dipping, tread end cementing, and green tire spraying.
L-3)

{umber of Maximum of 62 rubber tire plants nationw de

affected

facilities

(p. Z-2)"

20C 1976 VOC enissions estimate from rubber tire manufacturing totalled
emisslons 88,200 Mg/yr (97,200 tons/yr). This quantity represents 0.6 percent
nationwi de of total national VOC emissions from stationary sources.

(p. 1-2)*

yoc The average tire plant is estimted to release 4,000 kg per day
emission (8,820 Ib/day) of emssions or 1,000 My M per vyear (1,100 toms/yr).
range per

facility

(p. 1-2) *

100 tons/yr The nodel plant, producing 16,000 tires/day, has potential to emt

gource sj ze

1,460 Mg/yr (1.600 tons VOO yr).

Therefore a plant

producing approxi-

(p. 2-8) * mately 1,000 tires/day would be a potential 100 tons/yr source.
C1G VOC enissions reduction From the affected operations is recomended
emission through use of carbon adsorption or incineration. Water-based coat-
limt ings nmay be wused for green tire spraying.
(p. 42 ~
voc a. Carbon adsorption gives an overall efficiency of 62-86 percent in
reduction. . reducing VOC emissions, when applied to the affected operations.
p()er lff)ckl't b. Incineration gives an overall efficiency of 59-81 percent when
p. 1= applied to the affected operations.
c.  \Water-based coatings, applied to green tire spraying, provide an
overall emission reduction efficiency of 97 percent.
Costs Basis: A nodel 16,000 tires/day plant using the various control
(PP. 4-11, technol ogies recommended on the following affected operations.
4-15) #* Al costs are based on January 1978 dollars.
Undertread - Tread end Green tire
cenenting Bead di pping cementing spraying
Capital cost 130- 340 115-250 135-375 15- 450
($1000)
Annualized cost 92-280 70-985 100-340 118-490
($1000)
Cost  effectiveness
($/Mg) 166- 505 1,480-~20,800 | 1,140-3,880 | 202-839
(S'ton) 150-458 1,340-18,800 |1,000-3,500 | 184-763

*The 8ource of the summaryinformation is the indicated page(s)in'Control

of Volatile Organic

EPA-450/2-78-030,

Emi ssi ons

from Mnufacture of

G 23
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SUMWARY CF CTG DOOUMENT FOR GRAPHC ARTS =

Af fected

Table C-20.

ROTOGRAVLRE

AND  FLEXOERAPHY

Flexographle and rotogravure processes applied to publication and

it ram

facilities packaging printing.

(p. 1-1)*

Number of a. Publication printing is done in large printing plants, numbering

affected .a88 than 50 in total.

faci |2' t5' e*s b. There are approxinately 13 to 14 thousand gravure printing units

(p. 2-5) and 30 thousand flexographic printing units.

voC a. Gavure 100, 000 Mg/yr 1976 (110,000 tons/yr)

ﬁ';fi?nmz b, Flexography 30, 000 Mg/yr 1976 (33,000 tons/yr)

(p. 2-8) % This represents about 0.8 percent of stationary source estimated
emissions.

voc a. QGavure 7.4 Mg/printing unit per year

emission (8.2 tons/unit)

;21T:?Ieit€/er b.  Fl exography 1 Mg/printing unit per year

(cal cul at ed)

(1.1 tons/printing unit per year)

[T

100 tons/yr A plant will be a potential 100 tons/yr VOC source if it uses
gource size 110-180 Mg (120-200 tons) of ink per year, where the solvent
concentration is SO 85 percent.
CTG Use Of water-borne or high solids inks neeting certain conposition
eni ssi on criteria or the use of capture and control equi pment which provides:
"P'g‘l_z a. 75 percent overall VOC reduction where a publication
1(3)'* ’ rotogravure process is enployed;
h. 65 percent overall VOC reduction where a' packaging roto-
rotogravure processis enpl oyed; or,
c. 60 percent overall VOC reduction where a flexographic
printing process is enployed.
voC same as CTG limt above.
reduction
per facility
Costs Carbon Carbon
(PP. 4-S VOC control option Incinerator , Incinerator | adsorption | adsorptior
4~13) 4 Ink usage,
Mg/yr 7 2,500 3,500 7,000
(tons/yr) (7.7n (2,750) (3,860) (7,720)
VOC concentration ppm ] 500 500 1,200 2,400
Capital cost - 94,000 1,110,000 701,000 701,000
Annual i zed cost 24,900 1,665,500 72,800 (41,7000t
Cost effectiveness
$/Mg 8,360 1,650 51 (15)F
$/ton 7,570 1,480 46 ant
*The source of the sunmary information is the indicated page nunber in "Control of
Vol atile Organic Enmissions from Existing Stationary Sources, Volume VIII: Gaphic

Arts --

Rot ogravure and Fl exography, "

EPA- 450/ 2- 78- 033.

YNumbers in parentheses are savings.

C-24




Table C-21.

SUMVARY COF CTG DOCUMENT FOR PERCHLORCETHYLENE DRY CLEANI NG SYSTEMS

Affected Affected facilities are coin-operated, commercial, and industrial dry
facilities cl eaning systems which utilize perchloroethyl ene as sol vent.
(p. 2-1)*
Number Of 8. Coin-op 14,900
affected b. Commerci al 44, 600
facilities c. Industrial 230
(cal cul at ed)
voC 8. Coin-op 21,400 Mg/yr (23,500 tons/yr)
emissions b. Commerci al 123, 000 Mg/yr (135,000 tons/yr)
nationwide ¢c. Industrial 13,600 Mg/yr (15,000 tons/yr)
(PP‘*I'Z’ The estimated 158,000 My voc/yr is 0.9 percent of total stationary
2-1) source estimted emssions.
voC Uncontrolled VOC enissions
e ssi on Type of plant kg/yr (1b/yr)
range per - —=
facility a. Coin-op 1,460 (3,200)
(p.5-2) * b. Commerci al 3,240 (7,200)
¢. Industrial 32,400 (72,000)
100 tons/yr A large industrial dry cleaning plant, processing 750 My (825 tons) of

gource Si ze clothes per vyear, would be a potential 100 tons VOC per year source.

(extrapol at ed)

CTG a.  Reduction of dryer outlet concentration to less than 100 ppm VOC,

emission by neans of carbon adsorption. (Facilities with inadequate space

[imt or steam capacity for adsorbers are excluded.)

épf)) 6-1 ~ b Reduction of VOC enissions from filter and distillation wastes.
¢. FElimnate liquid and vapor Leaks.

voc Carbon adsorption applied to commercial and industrial plants will

reduction reduce overall VvOC enissions by 40-75 percent.

per facility

(pp. 2-3,

2-7)*

Coat s Basi s: Carbon adsorbers for a commercial plant cleaning 46,000 kg

(p. 4-5)" (100,000 Ib) of clothes per year.

Capital  cost $4, 500

Annual i zed  cost $300
$90 credit/Mg
$80 credit/ton

Cost effectiveness

*The source of the summary information is the indicated page nunber in "Control of

Vol atile

Organic

Emssions from Perchloroethylene Dry Ceaning Systens,"

C-25
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Table C-22.
SUWARY CF ¢T1c DOOUMENT FCR LEAKS FROM PETRCLEUM REFINERY EQU PVENT

Affected rercleum I €f i nery equi pment including punp seals, conpressor
facilities seals, seal oil degassing vents, pipeline valves, flanges and
(p. 6-1)" other  connections, pressure relief devices, process drains,
and open ended pipes.
Number  of There were 311 petroleum refineries in the nation as of
effected January 1, 1979.
facilities
voC The estimated VOC enissions nationwide are 170,000 Mg/year,
eni ssions or about 1 percent of the total VOC emssions from stationary
nationw de sour ces.
(p. 5=-1)*
voC The potential VOC emissions per |eaking source range from 1.0 to
em ssi on8 10 kg/ day.
range per
facility
(p. 3-2)*
1.00 ton/year A single leaking source has the potential to emt 0.4 to 3.7 Mg
source size VOC/year (0.5 to 4.1 ton/yr). A refinery wth betveen 25 and

(p. -3, 2-3)* 227 leaking conponents would emt 100 tons/year of VOC. A
nodel  medium Size refinery may have 90,000 [|eaking conponents.

CTG If a leakling conponent has a MOC concentration of over 10,000 ppm
em ssion at the potential leak source, it should be scheduled for main-
limts 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 a a nodel nedium size refinery (15,900 m3/day) by
facility reducing emssions from 2933.6 M (3233.5 ton) to 1112.5 M
(calculated) (1226.1 ton) per year
Costs Basis: A monitoring and nmintenance program for a 15,900 m3/day
(p. 4-8)" (100,000 bbl/day) refinery (Fourth quarter 1977 dollars).

Instrumentation Capital Cost 8, 800

Total Annualized Costs 115, 000

Cost Effectiveness $/Mg (86.85)1

$/ ton (78.81)1

*The source of the summry information is the indicated page number(s) in "Control
of Volatile Organic Conpound Leaks from Petroleum Refinery Equipment,"”
EPA-450/2-78-036.

+ . _
Numbers in parentheses are savings.
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Table C-23.

SUMVARY OF CTG DOCUMENT FOR EXTERNAL FLOATI NG ROCF TANKS

External floating roof tanks larger than 150,000 liters (40,000 gal)

Affected | )

facilities storing petroleum liquids. See exceptions noted in text.

(p. 1-2)*

Number  of There iS an estimated 13,800 internal and external floating roof tanks
affected that are larger than 150,000 liters (40,000 gal). The nunber of ex-
facilities ternal floating roof tanks is not available.

(p. 2-1)"

vVOoC M estinated 65000 My (71,630 tons) of MXC wes enitted in 1978 which
emissions represents about 4.0 percent of stationary source estimated em ssions.
nationw de

(p. 1-2)*

voc The enission range for a 30.5 m (100 ft) dianeter tank storing 41.4 kPa
emission (6 psi) vapor pressure gasoline is 212 Mg/yr (233 toms/yr) for a slightly
range per gapped prinmary seal to 2.2 Mg/yr (2.4 tons/yr) for a tight rimmounted
facility secondary seal over a tight primary seal.

(PP 33

3-9) *

100 tons/yr
source size

No single floating roof tank is expected to emtnmore than 100
tons/yr.

C16 A continuous secondary seal or equivalent closure on all affected

eni ssi on storage tanks, plus certain inspection and recordkeeping requirements.
limt

E()PP. 5-1,

.4)"

VOC Ranges fromabout 200 to 2 Mg/yr (220 to 2.2 tons/yr).

reduction

per facility

(PP- 3-3|

3-9) *

Costs Basis:  External floating roof tank 30.5 m (100 ft) in dianmter wth a
(PP 4-9, capacity of 891 x 10® [iters (55000 bbl) controlled by a rim
4=12) * mounted gerondary seal .

Capital cost 16.9

($1000)

Annual i zed  cost 3.3

($1000)

Cost  effectiveness

($/Mg) (66)7-3,655
(S/ton> (59)7-3,316

*The source of the summary information is the indicated page(s) in "Control of Volatile
Organic Emissions from Petroleum Liquid Storage in External Floating Roof Tanks,"

EPA- 450/ 2- 78- 047.

"Numbers in parenthesis indicate credits.
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Table C-24.

SMRY & ctec DOOMENT FCR LEAKS FROM CASCLINE TANK TRUKS AND

VAPOR COLLECTI ON SYSTEM

Affected a. Gasoline tank trucks that are equipped for vapor collection.

faC|||t'|‘es b.  Vapor collection systems at bulk terninals, bulk plants, and service

(p: 2) stations that are equipped with vapor balance and/or vapor processing

systems.

Number of Not avail abl e

affected

facilities

voc Not available

emissions

nationw de

vog Not avail abl e

emission

range per

facility “

C16 The control approach is a conbination of testing, monitoring, and equip-

emiss on ment design to ensure that good maintenance practices are enployed to

limt prevent leaks from truck tanks or tank conpartnments and vapor collection

(pp. 1 systems during gasoline transfer at bulk plants, bulk termnals, and

and 2) service stations. A leak is a reading greater than or equa to 100
percent of the LH a 25 cm from a potential leak source as detected by
a conmbustible gas detector.

voc Not available

reduction

per facility

Costs Not available

*The source of

Organic Conpound Leaks

"Control of
Col I ection Systens,"

the summary information is the indicated page nunmber in Vol atile

from Gasoline Tank Trucks and Vapor

EPA-450/2-78-051.
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APPENDI X D = EXAMPLE QUESTI ONNAI RES

A general discussion of the design and use of questionnaires is presented
in Chapter 3. This appendix contains exanple questionnaires for inventorying
VOC emssions from solvent use. The inclusion of these questionnaires does
not inply an endorsenment by EPA or a requirement to use them  They are
presented nerely to show basic structure, possible content, and various
al ternatives avai | abl e.

Addi ti onal exanpl e questionnaires and background di scussion on question-
naire developnent are available in Reference 1. These questionnaires are
also not required or endorsed by EPA  The reader is sinply referred to the
docunent for additional information.

The primary consideration in developing questionnaires is the inventory
agency's data requirements. The agency's needs will deternine whether to
use general or industry-specific questionnaires and what data to elicit.

Di scussion on general versus industry-specific questionnaires is included in
both Chapter 3 and Reference 1.

The reader is remnded to observe several caveats when reviewing the
questionnaires in this Appendix. Note that industry-specific questionnaires
must be developed for refineries, chemcal nmanufacturers, and sone other
sour ces. For a VOC emssions inventory, each questionnaire design should be
consistent with the data requirenents of emssion factors in AP-42, CIG
docurments, or any other references. These references should be reviewed

during the development of questionnaires. In addition, local or state
regul ations should be consulted before miling questionnaires to ensure that
all clearance requirements for the forns are net. For exanple, EPA question-

naire fornms nust be approved by the Ofice of Mnagement and Budget prior to
release to nore than ten sources. Finally, the reader is reninded to note
the caveats nentioned in Chapter 3.

Reference for Appendix D

1.  Devel opnent of Questionnaires for Various Enmission Inventory Uses, EPA-
450/3-78-122, U.S. Environnmental Protection Agency, Research Triangle
Park, NC June 1979.




[Agency  Letterhead]

Mailing
Label

Dear Sir(s):

The (agency or department) requests your cooperation in providing the
informtion described on the enclosed questionnaire. The data provided will
be evaluated along wth informtion being gathered from other sources to
determine the inpact of hydrocarbon and nitrogen oxide emssions on the air
quality in (geographical area). This request is being made under (statute)
which allows information to be required from sources of air pollution. In
addition, the more nearly conplete and accurate the response to the question-
naire, the more valid the conclusion of the study wll be.

Certain emssion-related data on your equipment or processes have been
extracted from available records. The information requested on the enclosed
forms is not available from current agency records and is needed to assess
base line enissions, control potential, and to project future emssions

Please conmplete the enclosed questionnaire and return it wthin (time period)
to the address indicated on the form

Any questions regarding these forms should be directed to
(name, address, phone nunber)
Your cooperation in providing the requested information wthin (number) days
from receipt of this letter will contribute materially to the accurate
assessment of emissions in (area). Thank you for your assistance

Sincerely,
(nanme and title)

Encl osur es

Figure D-l1. Exanple Cover Letter.
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GENERAL ~ INSTRUCTION

ORGANIC SOLVENT SOURCE QUESTIONNAIRE
All questions should be directed to (name, address, phone number)

This questionnaire 1is aimed at obtaining information from a wide variety
of solvent users. The complete questionnaire includes the Tfollowing
pages:

Page A = GENERAL  INFORMATION

- GENERAL SOLVENT USE
= BULK SOLVENT STORAGE
- CONTROL AND STACK INFORMATION

B - DEGREASING  OPERATIONS

C - DRY CLEANING OPERATIONS

D - PROTECTIVE OR DECORATIVE COATINGS
E - FABRIC OR RUBBERIZED COATINGS

F - MISCELLANEOUS  SURFACE  COATINGS

@ - OVENS

H - PRINTING

I

J

K

Data should reflect calendar year (year) or whichever is more readily
available.  Specify any other 12-month period that may be used.

Fill in the descriptive information and amount of solvent or solvent
containing materials used Tfor each device operating under county permit
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.

IT 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 I, J 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 D2  Exanple  Questionnaire-Instruction  Sheet.
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ORGANIC COMPOUHD EMISS10ONS QUEST!IONNALRE

Mai | Questionnaires in the
Encl osed Envelope To: Pl ease Address Al Questions To:

NOTE : ALL DATA SHOULD REPRESFMT CALENDAR YEAR

CGENERAL INFORMATION

Company Name

Pl ant Address City Zip

Mai | i ng Address City Zip

Person to Contact About Form

Tel ephone Title

Appr oxi mat e Nunber of Enpl oyees

Nature of Business (Include SIC)

Normal Qperating Schedule for Calendar Sear

Hrs/Day Days/ ek Weeks/ Year

Approxi mat e Percent Seasonal Operation:

| Dec.-Feb. [ Mar. - May) .fﬁ;e-hué. Sept.-Nov.

Are hydrocarbon or organic solvent containing naterials such as cleaning

fluids, coatings, adhesives, inks, etc. used in your operation?
Yes NO If yes, please complete the appropriate forns
enclosed. Make additional copies if ncccssary. If  organic solvents

are not in use please sign and return.

Signature Dat e

Figure D3. Exanple Questionnaire-General Information Page.
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GENERAL SOLVENT USAGE

Type and amount of other solvents not identified with equipment having a
county permit that wg¢pre used at your facility during calendar year

Do not include any solvents that have been included elsewhere

in this questionnaire.

TYPE AMOUNT (GAL/YR)

SOLVENT RETURNED

List any solvents returned 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 11. Exanple (Questionnaire-General Solvent Usage
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BULK SOLVENT STORAGE

Complete the following information for each storage tank greater than 25Q

gallons capacity. (See Editorial Note below)

Annual Type of Fill and
Tank No. Solvent Type Capacity  Thruput Control _ _ Equi pnent’
o« Suhnerqed fill, splash fill, return vent line, adsorber.

OPERATIONAL MODIFICATIONS

Pl ease state the changes in type and estimated annual consunption of sol-
vent planned for all operations for cal endar years I'ncl ude

any information on control equipnment additions or nodifications.

(Editorial Note: This questionnaire should contain space fcr two additiona

pieces of information: tank color and tank condition. The reader
is remnded that these questionnaires are provided as exanples and
not as reconmended procedures.)

Figure D 12. Exanple Questionnaire-Bulk Solvent Storage Form
D- 13




CONTROL AND STACK INFORMATION

I NSTRUCTI ONS:

1. Provide information on all devices that emt organic conpounds through a
stack, vent or other defined emission point. Identify all units under
separate permits that vent through a common stack. A simple drawing pay
be provided to hetter illustrate the physical configuration.

2. ldentify the prinmary organi c conpound control method used (if any) such
as after burners, scrubbers, carbon adsorption, condcnssrs, etc. Note
this device may have its own pernmit npumber. |If so, identify.

3. Indicate installation date of control equipnent.
4, I ndi cate approxi mate efficiency (if known).
5. Provide the follow ng information:
Height = di stance above ground to discharge point (feet)

Diameter « inside dianeter at discharge point (feet)

Note: if not circular, insert diameter (in feet) of equivalent
circul ar area which can be cal cul ated by

De = 1.128 A
where A is the nmeasured or estinated cross-sectional area in sq ft
and De is the equival ent dianeter.

Tenperature =~ at discaarge point in °F
Velocity = at discharge point in ft/sec
Flow rate = at discharge in actual cubic feet per mnute (ACFM)

Design conditions may oe used in lieu of actual test data.

Control Stack Data
County Hc Egmt Instal- Inside !
permit |Control | Effic. | lation | Height Dia. | Temp | Velocity Flo; Rate
Number Fqmt {3) Date (ft) (ft) (°F)y | (ft/sec) | (ft /min)
EXAMPLE | After-
99999 burner 95 1969 20 1.5 600 20 2100

——

Figure D-13. Exanpl e Questionnaire-Control and Stack | nformation Form.
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APPENDIX E - SUPPLEMENTRY INVENTORY DOCUMENTATION DATA DISPLAYS

- This appendix provides VOC emission inventory documentation data dirmlays
whi ch are |R ended Po suppl enent the docunentat | o% di scussed in (%apt er 7, Y

The following exanples are not intended to be exclusive, but rather, they
should act as primers to pronote ideas of how an inventory can be docunented.

The first three figures require little explanation. Figure E-I shows
the reader what geographical area is covered by the inventory. Population
data are presented in Figure E-2. Figure E-3 is an exanple highway network
map. This wll help persons unfamliar with the inventory area in assessing
traffic data and other docunentation associated with highway vehicle enissions
estimates.

The next four docunmentation exanples relate to enissions projections
and control strategy inpact assessment. Figure E-4 shows what years specific

control prograns wll be applied to the projection year inventories. This

will support the application of control program enissions reductions to

specific years. Quantitative inpact of control prograns on projected enissions
is shown in Figures E-5 and E-6. Figure E-5 illustrates the increnental

reductions associated with individual control strategies. Figure E-6
documents the cunulative effect of control prograns on projected enissions.
Figure E-7 is a listing of control measures planned in an inventory area.
Such a listing wll help support the programmng of enissions reductions
into projection year inventories.

Finally, the last figure in this Appendix is an exanple of question-

naire response docunentation. Sonme docunentation of this type should be
included in the emssions inventory support naterials.

Many additional itenms can and should be included in the enissions
i nventory docunentation. The exanple figures provided in this appendix are
not inclusive of all forns of documentation. The reader should review the
discussion docurmentation in Chapter 7 prior to developing docunentation
material s.
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Figure E-l. Example VOC emissions inventory map. ‘
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; o TOTAL POPULATION AND PERCENT OF TOTLL
Figure E z @Y AGE GROUPS @Y COUNTY AND HSA
FLORIDA AND UNITED STATES FOR

1970 + 1975
ALL AGES 0.+14 — |- - 152735 25 - 44— _ 45 - 64 65 & OVER
i
; Area Year ' Total # 4 Total f % Total # i Total ¢ 7 Total _§ H _Total 4 o
| HiLLsBoROUGH 1970 | 490,265 100.0 137,456 23.0 84,707 17.3 116,533 23.8 100.383 20.5 51,106 10.4
I county 1971 500,500 100.0
1972 | 531,458 100.0
1973 563,461 100.0 145.564 2'5.9 101.959 18.1 144,558 15.7 111,241 19.8 59.140 10.5
1975  , 605,597 100.0 143,508 25.4 105,212 17.9 154,358 26.3 115.306 19.6 63,910 10.9
| 100.0 148,182 24.5 111.082 10.3 162,866 26.9 119,236 19.7 64,231 10.6
e !
| MANATEE 1970 97,115 100.0 18.739 19.3 10.978 11.3 15,598 16.0 22,569 23.2 29,331 30.2
COUNTY 1971 100.500 100.0
1972 106,245 100.0
1973 108,200 100.0 19.225 17.8 12.735 11.8 16.660 15.4 23,753 62.0 35.827 3.1
1974 117.647 100.0 19,883 16.9 12.425 10.6 16.876 14.3 24.519 22.9 43,840 37.3
1375 i 123,506 100.0 19.676 15.9 13.708 11.1 17,856 14.5 25,197 21.0 46,369 37.5
PASCO 1970 75.955 130.0 13,247 17.4 8,279 10.9 10.791 14.2 19,617 25.8 24,021 31.6
COUNTY o | gl 10000
1972 96,883 100.0
1973 110,052 100.0 19.307 17.5 11.859 10.8 16.994 15.4 29,153 265 32,739 29.7
1974 123,199 100.0 20,054 16.3 15,258 12.4 70,275 16.5 30,935 25.1 36,676 29.8
1975 | 130.190 100.0 19.891 15.3 13,257 10.2 18,507 14.2 31.573 24.3 46,962 36.1
- PINELLAS 1970 522,329 100.0 98.074 18.8 59,075 11.3 86,736 16.6 124,521 23.8 153,923 29.5
| COUNTY 1971 536,329 100.0
W 1972 591,003 100.0
1973 620.103 100.0 105,983 17.1 72,901 11.8 102,089 16.5 146,339 23.6 192,793 31.1
1974 649.052 100.0 107.037 16.5 75,233 11.6 103,286 15.9 146.252 22.5 218,047 33.6
1975 666,595 100.0 104,609 15.7 ! 78,904 11.8 102,297 16.1 151,462 22.7 224,323 33.7
HSA IV A% 1970 1,185,664 100.0 257,516 21.7 163,039 13.8 229.558 19.4 267.090 22.5 258,461 21.8
1971 1,218,600 100.0
1972 1,325,679 100.0
1973 1,400,816 100.0 290,079 20.7 199.454 14.2 280,301 20.0 310.486 22.2 320,499 22.9
1974 1,479,485 100.0 296.482 20.0 208,128 14.1 295,295 20.0 317,112 21.4 362,473 24.5
1975 1,525,888 100.0 292,350 19.2 216.951 14.2 306,526 20.1 328.168 21.5 361,885 25.0
FLORIDA 1970 6,789,443 100.0 1,752,639 25.8 (1,074,626  15.8 1,509,672 2.2 1,466,816 21.6 985.690 14.5
1971 7,025,100  100.0
1972 7,441,500 100.0
1973 7,845,093 100.0 1,826,268 23.3 1,295,634 16.5 1,776,550 2.6 1,693,155 21.6 1,253,487 16.0
1974 8,244,851 100.0 1,852,045 2.5 1,356,820 16.4 1,841,900 22.3 },755,985 21.3 1.442.099 17.5
1975 8,485,230  100.0. |1,836,332 21.6 1,401,546 16.5 1,899,550 22.4 1,833,883 216 1,513,879 17.8
UNITED 1970 203.235 100.0 57,865 28.5 36,461 17.9 48,024 23.6 41.837 20.5 19.972 9.9
STATES 1971 207,045 100.0 57,526 27.0 37.810 18.3 48,809 23.6 42,413 20.5 20,487 9.9
(1,000's) 1972 208,842 100.0 56,717 21.2 38,203 la.3 50.250 24.1 42,709 20.5 20,883 10.0
1973 210.404 100.0 55.697 26.5 38,882 18.5 51.412 24.4 43,084 20.5 21.329 10.1
1974 211,909 100.0 50; 386 2338 43,786 20.7 52,593 24.a 43.328 20.4 21.815 10.3
1975 213,137 100.0 49,352 23.2 44.299 20.8 53.542 25.1 43,544 20.4 22.400 10.5

SOURCC:  University ot florida, Bureau of Economic and Business Research; Population Studies; U.S. Department of Commerce, Bureau of the Census
Statistical Abstract of the United States

*HSA: Florida Gulf Health Systems Agency
*%HSA |V : Reqgion IV serving Pinellas. Pasco. Hillsborough and Manatee Counties in Florida
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Figure E-3. Example highway network map.
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Figure E4 SCHEDULE FOR IMPLEMENTATION OF THE AIR QUALITY MAINTENANCE PLAN

ACTION YEAR
o78, 1980, , ., ., (%8S , ., ., 1990,

1. Use available control technoloqy on
existing hydrocarbon sources.

2. Continue the review of new and
modified Industrial facilies (new
source review), using offsets and
other provisions of the Clean Air
Act Amendments of 1977. Use technology
to produce lowest achievable emission
rate on new and expanded hydrocarbon
sources.

3. Implement more stringent vehicle
exhaust emission standards.

4. lmplement Statewide vehicle inspection
and maintemance program.

5. Require exhaust control devices on
existing heavy duty gasoline vehicles
Statewide.

vanpools.
8. Provide addltlonal transit seryice

through three-fold transit improvement
strategy.

o

Support development of high occupancy
vehicle lanes and/or ramp mter'lng
on selected freewdy segments when
Justified on an {individual project
basls.

10. Provide more ride sharing sery{eces such
as jitneys and vanpools.

11. Develop more extensive and safe bicycle

a
|
|
7. Preferential parking for carpeols and ]
A |
|

AR

|
systems and storage facilities.

13

Adopt additional measurses to ensure
maintenance of the oxldant standard a“ ﬁ
beyond 1985-87.

A adopt proaram/regulation

@ inplementation




VOC EMISSION REDUCTION, 103 tons/year

0
10|

20
30
40
50
60
70!

10
20
30
40
50
60
70
80
a0
100

110
120

| \ k] | } ] 1
SECONDARY SEALS
ORGA
NICS
]
T ] | T | | 1
\ ‘ALVES AND FLANGES
'94°7~
|
1975 1978 1979 1982 1985 1983
COMPILATION(YEAR END)
ORGANIC SOLVENT 10 20 30 40 48 54 58 60
SECONDARY SEALS 0 21 29 31 32 33 33 34
RACT 0 0 6 26 62 92 107 111
VALVES AND FLANGES 0 13 18 18 18 19 19 20
NSR 20 26 32 39 45 52 58 64
TOTALS 30 80 115 154 205 250 275 289
Figure E-5. Example schedule for quantified stationary source organic emissions reductions.
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VOC EMISSIONS, 103 tons/year

600| =

500

4oc

300

200

100

0

LESS ORGANIC SOLVENT

LESS SECONDARY SEALS

LESS RACT

LESS VALVES AND FLANGE:;

LESS NEW SOURCE REVIEW

1979 1982 1985 1987

YEAR

Figure E-6. Example graph of control measures impact on projected emissions.




Figure E7

Exanpl e

Listing of Control

Stationary Sources

Measur es

1. Require the use of high solid 18.  Extention of current BAAPCD re- d) Stagger operations between
coatings where practical. quirements to smaller opera- plants to spread operation

2. Require the use of water based tions, 1.e., fewer exemptions. over seven days instead of
coatings where practical. 19. New Source Review (NSR) = con- five. Assign plants a 5

3. Adopt the CARB standards for tinue present rule. day week starting on any-
organic liquid storage. 20. New Source Review = Adopt 100% one of the seven days,

4, Adopt closed system organic off-set policy. posslbly with some on 4
liquid storage with vapor re- 21.  New Source Review = Adopt 110% day lo-hour operation.
covery. off-set policy.

5. Require vapor recovery on small 22. New Source Review = Adopt a e) Stagger work hours. For
solvent users. . sliding scale for emission off- instance, run coating

6. Adopt organic seolvent regulation set. lines only between 4 PM
developed by the CARE Organic 23. NSR Options 20. 21 or 22 with a and midnight instead of
Solids Committee. limited area for emission off- 7 AM to 3 PM.

7. Enact a new maximum S02 emlsslon set.
limit of 300 ppm. 24. NSR Options 20, 21 or 22 with f) Schedule reduced work days

8. Require reduced sulfur content Inter-pollutant emission off- during the smog season
in fuels to .0251' set. with or without Ionger

9. Adopt N0y controls for non- 25. NSR Options 20. 21 or 22 with days during less critical
highway and construction equip- no inter-pollutant off-set or seasons. Rationing the
ment. inter-pollutant off-set governed pollution absorbing ca-

10. Adopt NO, Yi{mits for all new by location, etc. pacity.
boilers. B 26. NSR Options 20-25 qualified so 30. An air monitoring and meteoro-

11.  Adopt lower particulate loading that no credit Is allowed for logical analysis to identify
requfrement - 0.05 to 0.1 grains/ emissions _that_ are in excess of and recommend mitigation mea-
SCFM.. _ other linitations. sures, for certain localized

2. Adopt lower process weight al- 27.  NSR Options 20-25 with arrange- problems.
lowable scale. ) : ment for off-set banking, allow-  31. Adopt particulate regulation

13. Adopt lower process weight maxi- ing a prospective new source based on particle size,
mum allowable scale. credit for emission reduction 32.  Replace throw-away container

4. Adopt best avallable control off-set achieved beyond that re- with re-usable containers.
technology (BACT) regulation quired by existing regulatfons. 33.  Burn solid waste near point of
for existing sources _With a 28. Adopt regulations to promote In- generation, to reduce long
time scale for compliance. dustrial energy conservation. hauls.

156,  Adopt BACT regulation for all 34.  Apply*1309 with modified trade-
sources 1n lieu of emission 29. Plant operation scheduling: off of 1311 and 1311-2 clearly
concentration limits. described as an option.

16. Adopt BACT regulation for all a) Seasonal scheduling to 35. Requiring some sort of retro-
sources In addition to emission reduce polluting opera- fitting on older plants. Ap-
concentration limits. tions during critical ply BACT to newer plants

17. Moot a modern process tech- weeks or months as de- through permit systenm.
nology rule aimed at promoting termined by meteorology. 36. Penalty charge or tax based on
modernfzation of the areawlde amount of emission to encourage
plant. This might, for In- b) Scheduling maintenance reduction.
stance, suspend a B8ACT rule for down time and vacations, 37. Lowering the reld vapor pres-
an agreement to modernize a possibly short downs, to sure of gasoline to reduce
plant wfth BACT Included in reduce pollutant load at hydrocarbon emissions from
modernized verslon. The Intent critical times. storage, handling and use of
of such a regulation would be motor vehicle grade gasoline.
to encourage modernization of c) Interruptable operation
old plants with new plants dependent upon air quality
having {improved pollution con- conditions.
trol technology.

Il.  Mobile Sources

1. Inplement an evaporative emis- 4. Adopt more comprehensive new 8. Adopt more stringent exhaust
sions retrofit program for all and used motor vehicle surveile emission standards for new light
vehicles. lance program. and heavy duty vehicles.

2. Implement a catalytic retrofit 5. Adopt a mandatory vehicle 1n- 9. Promote the use of new or modi-
program for past-b’ vehicles spectlon and mafntenance pro- fled fuels.
able to operate on unleaded gram for light and heavy duty 10. Promote the use of alternative
gasoline. vehicles power sources.

3. Adopt more stringcat applica- 6. Adopt more stringent evapor- 11. Establish emission standards for
tion of compliance procedures. ative emission standards. other mobile sources such as

7. Implement a heavy duty gasoline constructton equipment, locomo-

exhaust emission retrofit pro-
gram.

tives, ships, or recreational
vehicles.

E-8




Figure E7 (ctd.)

lll.  Transportation Controls

1. Measures to Improve Traffic B. Management of Auto Access 3. Measures to Encourage Alternative
Operations Model of Travel
1) _Better enforcement of
A. Improve Traffic Flow parking regulations A. Increase Transit Ridership
2)  Limit on number of
1) Computerized traffic parking spaces l) Additional transit ser-
control 3)  On-street parking pro- vice
2) Ramp Metering hibited during peak 2 Fare reductions
3) Traffic engineering hours 3 Improved comfort
{mprovements 4) Area license 4) Bus and carpool lanes
4) Off-street freight 5) Auto-free zones
loading 6) Gas rationing B. Encourage Pedestrian Node
B.  Reduce peak-period traffic C. Increase Cost of Auto Use C. Encourage Bicycle Mode
volumes
1) Road pricing 0. Encourage Ride Sharing
l; Staggered work hours 2) Increased parking costs
2 Four day work week 3 Parking fee for shopoer 1)  Toll reduction for
3) Off-peak freight de- [) Eliminate free employee carpools
livery parking 2) Preferential parking
5) Increased gas tax and  cat-pools
2. Measures to Reduce Vehicle Use 6) Increased tolls 3)  Carpool matching in-
7}  "Smog charges” formation
A. Restrict Vehicle Ownership 4) Assist vanpool formation
0. Reduce the Need to Travel
l} Additional [license fee £ Pronote Para-Transit
4 Registration limits 1) Cl‘ll?l?tl‘leiscatibns substi- " Alternatives
2) Goods movement consol-
idation
IV. Land Use Management/
Oevelopment Controls
More effective management of all five 2. Quantity - expand the presently 4. Density - transit usage
major aspects of land development scattered application of quan- and of*ermdes with
through coordinated action by cities. titative controls on development coordinated density policies among
counties, special districts, or re- such as performance standard local jurisdictions through the
gional and State agencies to reduce zoning and limited sewer and application of innovative density
the magnitude and frequency of auto water infrastructure and plant zoning mechanisms (slope density.
travel: capacities. building height regulations, etc.)
fully coordinated with service
1 . Timing - expand the presently 3 Locatlon = Improve the presently capacities and commitments.
very limited application of Tnconsistent application of
timing controls such as growth controls on the locatlon of de- 5. Type - Reduce home-to-work & home-

sequence zoning, building per-
mit quotas. staging of sewer
and water intrastructure and
plant capabllltles, etc.

velopment such as coordinated
management of Infrastructure
location. annexations, public
land acquisition, agricultural
preserves, hillside and soil
and development

conservation.
moratoria.

to-non-work travel by encouraging
more land use mix. especially in
terms of housing/jobs balance




Figure F--8 QUESTIONNAIRE  SURVEY RESPONSES BY COUNTY

Response Distribution
4 / g

o (3]

< P 3 © g

H §/5)a/s/le/S/&

5 §/8/8/5/8)5 )

~/e/5/s /&) E)S) &) s

& 2 5 - * 5 & g g
State/County L & £ 4 £ & 2 2 g
Oregon
Clackamas 281 6 9 10 60 27 76 93 4
Multnomah ,154 | 52 57 41 336 191 527 550 39
Washington 270 4 6 6 52 27 89 86 5
Washington
Clallam 61 4 0 0 15 4 24 14 1
Clark 189 0 10 2 46 17 57 57 5
Cowlitz 98 2 2 5 26 9 27 27 4
King ,3711 | 53 76 38 | 631 203 | 648 722 15
Kitsap 106 2 6 ! 29 9 38 21 3
Pierce 491 8 19 3 125 59 146 131 6
Skagit 73 ! 4 2 9 5 30 22 0
Snohomish 298 1 1 8 79 21 99 79 4
Spokane 481 5 21 17 85 46 | 190 117 8
Whatcom 136 ! 3 9 21 8 46 48 2
Survey  Area
Total 3,609 | 139 224 142 11,514 626 ,997 ,97 | 96
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APPENDI X F - EPA EM SSI ONS DATA SYSTENB

F-1 NATIONAL EM SSIONS DATA SYSTEM ( NEDS)

The National Emssions Data System is a conputerized = data handling
system which accepts, stores and reports on source and emssions; infornmation
relating to any of the five criteria pollutants (Total Suspended Particulate,
S0y, NO_, GO and Hydrocarbons). In NEDS, a mejor distinction is mnade between
point sources and area sources. Athough by EPA definition (40 CFR 51),
point sources are any facilities that emt nmore than 100 tons/year, , they
are in the broadest sense, stationary sources large enough to be identified
and tracked individually. Area sources, on the other hand are: those: stationary
and nobile sources which individually emt Iless than 100 ton/year and are
too small and too numerous to keep individual records on.. Area sources are
conpiled collectively on a county basis. A large boiler within a power
plant would be an exanple of a point source, whereas a single autonobile is
an exanple of the type of source collectively considered an area source.

In NEDS, all source related data are entered into the system on specially
fornulated point and area source coding fornms and are storedl in separate
point and area source files. Point and area source are data stored in the
system are briefly described below

Poi nt Source Data -

CGeneral source information: Nane, address, source type, Yyear of
record, comments, etc.

Emissions data: Qperating or production rate,, estimated em ssions,
EPA calculated emssions, control device type and efficiency for
each criteria pollutant, etc.

Model i ng paraneters: UIM coordinates, stack height: and dianeter,
exhaust gas tenperature, flow rate, etc.

Area Source Data =

Ceneral  source information: Nanme and location of area (county)
source, year of record.

Activity levels: Countywide activity levels of each type of area
source (e.g., tons of coal burned in all donestic space heating
equipment in a county).

Emssions data: Emssion estimates for-the entire county,, for
each pollutant and for each area source category.

CQurrently in NEDS, information is being maintained on over 55,000
point sources (plants) and about 3,100 area (county or county equivalent)
sources in the 55 states and territories of the Unitedl States.. The point
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source total wll fluctuate as additional sources are reported, new sources
come into operation, or old sources cease operations. The nunber of area

sources is fixed by the nunmber of counties in the United States.

The information contained in these files changes, too. As plants add
to, nodify, or change the operation of their equipment, use different fuels,
etc., the point source data nust be continually updated to reflect these
changes. Likewise, as the activity levels of the various area sources
change (more vehicle mles my be traveled by autonobiles in a county, nore
oil and less gas may be burned for hone heating, etc.) their records nust
likewise be updated. By EPA requirenent (40 CFR 51), it is the responsibility
of the states to mintain point source data. Area source data, because of
their conposite nature, are collected, apportioned, and nmaintained centrally
by EPA although state supplied data wll be accepted if they are nore
accurate and adequately documented. Al submitted data are edited and
validated prior to being accepted into the system In addition to the point
and area source files, NEDS enmission factor files are Kkept current with the
latest AP-42 information.

The nmost inportant function of NEDS is report generati on. NEDS out put
ranges from reports on individual point and area sources to sophisticated
summaries which aggregate data in a variety of ways and condense data from
many sources into one report. Also, because of the NEDS file design numerous
selection and sorting criteria can be specified by the users of the system

The following describes the more inportant reports available from NEDS.
This is not a conplete list, since NEDS is continually being expanded to
meet additional user needs.

Conpl ete point or area source listing = These reports include, in a
standard format, all of the source and emssions data sorted in NEDS for
individual point or area sources. This includes all of the data supplied to
NEDS on point and area source input forns, as well as any emssion estimates
calculated by EPA through the use of emssion factors.

Condensed point source listing = This report vyields an abbreviated

listing of data items for each point source, including the plant nane,
location, control device and efficiency, and the enissions associated

therew th.

Emissions summary report « This report lists, for a specific geographical
area, enissions of each of the criteria pollutants associated with all of
the source categories represented in NEDS, as well as the total enissions
for all source categories.

Plant enissions report - This report presents a listing of the names of
plants in NEDS and the emssions associated with each plant.

Fuel summary listing = This report tallies the type and anount of fuel

consumed by all stationary and nobile source categories for a specified
geographical area. This report includes both point and area source records.
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Quick ook report = This is a one line report for selected NEDS point
or area sources. nly data itenms printed which are specified by the user.

Emssions by SCC (Source Oassification Code) report = This report
shows each SCC, the nunber of times that SCC occurs wthin a specified
geographical area, and the total enmssions for each of the five pollutants
associated with each SCC (Note that a SOC nunber is a code used in NEDS to
represent different kinds of point source categories.)

NEDS is currently operational on a UNVAC 1110 located at Research
Triangle Park, NC It is accessible in interactive and renote batch modes
by EPA headquarters and regional personnel. The system is not routinely
available to users as a software package to be run on their own conputers.
However, descriptions, flow charts, and other docunentation are available in
t he AERQS Manual Series publications that are obtainable fromEPA to qualified
requesters and, for others, from the National Technical Information Center
(NTI'S), 5285 Port Royal Road, Arlington, VA 22161. Consult the AERCS/ NEDS
contact in the appropriate EPA Regional Cfice for further details and
assistance in obtaining the proper publications and infornation.

F-2 THE EM SSI ONS | NVENTCRY SYSTEM PERM TS AND REQ STRATI ON SUBSYSTEM
(EIS/P&R) OF THE COWVPREHENSIVE DATA HANDLING SYSTEM (CDHS)

The Conprehensive Data Handling System (CDHS) is intended to aid State
and local air pollution control agencies inperformng their daily operations
and to ease their job of nmeeting EPA reporting requirenents.

The CDHS actually conprise two basic and inportant subsystens which may
be operated independently. These subsystens are:

The Em ssions Inventory/ Pernmts and Registration Subsystem (EIS/P&R)
The Ar Qality Data Handling Subsystem - Il (AQDHSI1)

The CDHS subsystens (software) are provided to state and local air
pol lution control agencies at no charge. Each agency installs the subsystens
on a conputer to which it has access. The agency can then build and naintain
its own data base. The conputer prograns which conprise each subsystem are
maintained by EPA O these, EIS/P&R is of interest in the context of
enission inventories.

The EIS/P&R subsystem provides a nmeans for nonitoring point and area
source engineering and emssions data. It has special capabilities for
recording permt data, and it can handle narrative information such as rules
and regulations. EIS/P&R also provides neans for handling special data of
local inportance while maintaining full conpatibility (for reporting purposes)
with Federal requirements. EIS/P&R is especially significant, since it can
be wused to support such agency activities as permt control, source inventory,
legal actions, and the nonitoring and recording of enforcement and inspection
activities. A sinplified diagram of the basic concept of EIS/P&R is shown
in Figure F-I.
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Figure F-I. EI1s/p&r Concept.




The interested agency should consult the appropriate EPA Regional
Ofice for nore information on what EIS/P&R can do and how to obtain it. It
nmy also contact the MNational Ar Data Branch, (MD-14), U.S. Environnental
Protection Agency, Research Triangle Park, NC 27711.
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