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SECTION 1.0
INTRODUCTION

1.1 WHAT IS THE NATIONAL EMISSIONS INVENTORY (NEI) PROCEDURES
DOCUMENT?

The Emission Factors and Inventory Group (EFIG) of the U.S. Environmertal Protection Agency
(EPA) is responsible for compiling and mantainng national emission data for the criteria and hazardous
ar pollutants. To promote the consolidation of criteria and toxic pollutant datain one nationd inventory,
in 1999 EFG combined the Nationa Emission Trends (NET) criteriaair pollutant inventory, and the
National Toxics Inventory (NTI) into one “National Emission Inventory.” The procedures EPA applies
to prepare criteriaair pollutant emissons (plusammonia) for the NEI are documented separately from
the procedures EPA usesto prepare hazardous ar pollutant emissonsfor the NEI. It isexpected that in
the future, the methodology descriptions for developing both the criteria and toxic emissions data, will be
conglidated into one document.

This document includes methodologies for estimating emissions, 1985-1999, for the following
criteria pollutants: carbon monoxide (CO), nitrogen oxides (NQ,), lead (Pb), particulate metter less than
10 and 2.5 microns in diameter (PM-10/PM-2.5), sulfur dioxide (SO,), volatile organic compounds
(VOC), and ammonia (NH,). This document does not include the data results, only method descriptions.
EPA has published criteria emission estimates for years prior to 1999 in the “Nationa Air Pollutant
Emission Trends' and “Nationd Air Quality and Emisson Trends” Reports. Collectively, these are
known as the Trends Reports. Beginning with the 1999 data, it is expected that EPA will summarize and
publish emission trends annually in the one combined “Nationa Air Quality and Emission Trends’
Report, including an electronic distribution on EPA Internet sites.

1.2 HOW IS THIS DOCUMENT ORGANIZED?

The emission estimating met hodologies presented in this document are or ganized by the following
categories. 1985-1989 Methodology, 1990-1999 Methodology, Pb Methodology, and Projections
Methodology. The methodology used to make specific estimates depends on the pollutant and the year
of the estimaed emissions. Emisson estimates presented in the Trends Reports are summarized using the
EPA’s Tier structure. Table 1-1 provides an overview of the Tier | categories, time periods, pollutants,
and methodologies covered by sections 2 through 6. A description of the correspondence between the
emission source categories, the methodology descriptions and the Tier structure is included in each
section of this document.

Section 2 distinguishes the current methodsfromthose used for higorical years spedficdly for
1900-1939 and 1940-1984, respectivey. The emisson edimation methods used for these historical years
are considered ‘top-down approaches’, e.g., pollutant emissions were estimated by using national average
emission characterization techniques. Only SO,, NO,, and V OC emissions were developed for the
historica time period before 1940. For the time period 1940- 1984, methods were used to estimate all
criteriaemissions e.g., SO,, NO,, and VOC, CO, Pb, PM-10, and TSP.
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Section 3 discusses some changes that are expected to be made to the format of this document in the
future. Expected changes include the consolidation the procedures documentation for both the criteria
and toxic emi ssions data development.

Section 4 describes the methodologies for estimating emissonsfor 1985-1999. The 1990 Clean Air
Act Amendments included provision that ‘base year’ inventories be prepared periodically by state and
local agencies - for areas not attaining the National Ambient Air Quality Standards(NAAQS). In
anticipation of receiving daa resultsfromthe gates, the EPA reassesd its historical emission egimation
practices, and with the help of gate / local agency input, developed improved methods, and an improved
national emission inventory which is referred to asthe I nterim I nventory.? The Interim Inventory
represents an evolution of methods at that time, for the years 1985-1989. Those methodologies are also
discussed in Section 4, and were used to estimate emissons for all pollutants, except Pb and total
suspended particulate (TSP) matter. (TSP estimates were last devel oped for the year 1992, after which
particulate matter emissions have been characterized as PM 10, or more recently, PM2.5). Beginning
with the 1990 NET inventory, EPA placed emphasis on incorporating emissions data submitted by
State/local agencies, and any improved methods available at the time, for filling in gaps when State/l ocal
agency data were not available.

To navigate through Section 4, be aware that for agiven source category, the estimeting procedure
is described for al pollutants collectively, unless differences exist in the methods used for different
pollutants. In this case, the methods used for each pollutant are described separately. This allows each
sectionto be used independently.

Section 5 discusses the methodology used to estimate the lead emissions that are included in the
National Emisson Trends (NET) criteria air pollutant inventory. Lead emissons for 1996 are also
estimated inthe National Toxics Invertory (NT1)? and were used in the nationwide dispersion modeling
aspart of EPA’s Nationa Air Toxics Assessment (NATA). For 1996, the NT| estimates would be the
preferred source for data Section 6 presents generd information and proceduresthat EPA usesin
projecting air pollutant emissions for the: point, area, and mobile sectors of the inventory, emphasizing
the objective to account for as many of the important variables that affect future year emissions as
possible

One of the digtinct and natural occurrences in inventory development is the evolution and
improveamert of emission egimate methodsover time. In some cases, an improved estimation method for
asource category may be applied ‘backwards to previousyear etimatesfor that same category. Itis
unlikdy that the methodologies and references presented in this documert for estimating emissions for
period 1900-1984 will change. However, this Procedures Document does note method updates that have
been made over time to improve emission estimates for the year 1985 to the current year reported. Any
changes in the data or methodol ogies used to estimate theemissionsfor this time period will continueto
be noted in future updates to this document.

1.3 REFERENCES
1.  Regional Interim Emission Inventories (1987-1991), Volume I: Development Methodologies.

EPA-454/R-93-021a. Source Receptor Andysis Branch, U.S. Environmental Protection A gency,
Research Triangle Park, NC. May 1993.
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2. U.S. Environmental Protection Agency. Nationd Toxics Inventory, 1996.
http//www.epa.gov/ttn/chief/nti (March 2001) .
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Table 1-1. Emission Estimating Methods For Criteria Air Pollutants and Ammonia

Tier Category Time Period Pollutant(s) Methodology | Section
Fuel Combustion - Electric Utilities |1900-1969, excluding VOC, SO,, and NO, |1900-1939 2
Fuel Combustion - Industrial 1940, 1950, and 1960 Methodology
Fiiel Compustion - Other vig.  |1940. 1950, 1960, and  [VOC, SO, NO,, CO,|1940-1984 2
Metals Processing ' 1970 through 1984 and PM-10 Methodology
Petroleum & Related Industries Pb Lead 5
Other Industrial Processes Methodology
Solvent Utilization
Storage & Transport 1985 through 1989 and |VOC, SO,, NO,, CO,|1985-1989 4
Waste Disposal & Recycling 1990 through 1999 and PM-10 Methodology
Nz_atural Sources (Biogenic) VOC, SO,, NO,, CO,[1990-1999 4
Miscellaneous PM-10, PM-2.5, and |Methodology
NH,
Pb Lead 5
Methodology
Post-1999 VOC, SO,, NO,, CO, |Projection 6
PM-10, PM-2.5, and |Methodology
NH,
Onroad Vehicles 1900-1939 VOC, SO,, NO, 1900-1939 2
Nonroad Vehicles and Engines Methodology
1940 through 1969 VOC, SO,, NO,, CO,[1940-1984 2
and PM-10 Methodology
Pb Lead 5
Methodology
1970 through 1999 VOC, SO,, NO,, CO, [1985-1999 4
and PM-10 Methodology
PM-2.5 and NH, 1990-1999 4
Methodology
Pb Lead 5
Methodology
Post-1999 VOC, SO,, NO,, CO, |Projection 6
PM-10, PM-2.5, and |Methodology

NH,

NOT E(S):

S0O,, VOC,and NO, estimated 1900-1999.

CO and PM-10 estimated 1940-1999.

Lead estimated 1970-1998.

PM-10 fugitive dust estimated 1985-1999.
PM-2.5 and NH, estimated 1990-1999.
Biogenic 1998, 1990, 1991, 1995-1997.
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SECTION 2.0
CHANGES IN METHODOLOGY

2.1 HOW DO CURRENT METHODOLOGIES RELATE TO PREVIOUS METHODS ?

Each year the EPA produces a National Emissions Inventory, using improved estimation methods
where available and practical. Section 4 describessignificant method changes that have occurred over
time for the inventory years 1985-1999. All of these changes are a broad effort to update and improve
the amission edimates Asestimaion methodschangeandimprove ove time EPA may re-compute
emission estimates for specific categories. This document describes the most recent data devel opment
procedures for the NEI and indicates where previous year estimat es have been recalculated as part of a
methodology change. No such changesare planned for emisson edimates for the years prior to 1985.
Updat es are likely to be made however, to the emissions for the years 1985 to the current year of the
report. Any changes in the data or methodologies used to estimate emissions for thistime period will be
discussad in futurerevisors to thisprocedures document.

2.2 1900 - 1939 METHODOLOGY

Only SO,, NOx, and VOC emissions wer e estimated for the time period prior to 1940. The
methodol ogy used to produce SO,, NOx estimaes included some use of state-level data where it was
available. The basic technique for estimating VOC emissions was a‘top-down’ method using retional
activity indicators and national emission factors. I'n addition, inter polation methods were used to derive
national emissionsdatafor omeyears. These top-down estimaion techniquesused to generate
emissions for historic years, while generally no longer employed, are discussed in previous versions of the
National Emission Trends Procedures Document *.

2.3 1940 - 1984 METHODOLOGY

The methodology used to estimate emissions for the time period 1940-1984 was based on a top-
down approach where national information was used to create national emission estimates. For these
historic years, emissions were genegated for all the criteria pollutants, e.g., CO, NO,, PM-10, SO,, VOC,
Pb, and TSP. Thesetop-down estimation techniques used to gener ae emissions for higoric years, while
generally no longer enployed, are discussed in previous versions of the National Emisson Trends
Procedures Document *.

2.4 REFERENCES
1. National Air Pollutant Emission Trends Procedures Document, 1900-1996, EPA-454/R-98-008a.

U.S. Environmentd Protection Agency, Office of Air Quality Planning and Standar ds, Research Triangle
Park, NC. June 1998.
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SECTION 3.0
FUTURE CHANGES TO THIS DOCUMENT

3.1 NEW FORMAT

It is expected that future updates and digribution of this procedures document will include a new
‘look and feel' to improve how the information is organized. The new format is expected to provide
consistency across category methodology descriptions. The existing Procedures D ocument (s) will be
divided into the following volumes:

An “archive years’ volume and will contain emissonsinformation for the higorical yearsof 1900-1984.
Itisanticipated that this volume would not change once developed, as there are no plans on revising any
of these data based on updated activity, factors, or methods.

Our “current years’ volume will contain emissions information for the historical years of 1985 through
our most recent year inventory of datadevelopment. Itisanticipated that the information in thisvolume
may change as updated activity, factors, or methods become available and recent historical ‘anchor’ years
(i.e., 1990, 1996, 1999, etc.) require modification.

Our “anchor year” volume and will contain emissions information for all versions of the most recent base
year inventory we are developing (i.e., NEI99 v.1, NEI99 v.2, etc.) and the projection year inventories
based on thisanchor year (i.e,, 2000, 2001, 2002). Itisanticipated that for any given year, itisthis
volume wherethe mgority of documerted procedure changes would occur.

3.2 EMPHASIS ON MOST CURRENT YEAR BEING DEVELOPED

The primary objective of re-formatting the Procedures Document isto fully concentr ate on the
activity, factors, and methods used to develop to the current base anchor year data set that is being
developed or updated. This may include any related future or previousyear emissions invertories tha are
projected or badkcad fromthe current base year inventory that is beng inproved and updaed. Mog of
the interest in EPA’ s methodol ogies is directed toward the most recent base year of data under
developmert. Asthe base, or anchor year changes, i.e., 1999 to 2002, the procedural desaription for
estimating emissions for the last anchor year inventory will be added into the “current years' volume.
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SECTION 4.0
NATIONAL CRITERIA POLLUTANT ESTIMATES
1985 - 1999 METHODOLOGY

4.1 WHAT CATEGORIES AND POLLUTANTS ARE REVIEWED IN THIS SECTION?

Section 4 describes the methodol ogiesused to generate emissions for the years 1985 through 1999
for carbon monoxide (CO), oxides of nitrogen (NO,), volatile organic compounds (VOC), sulfur dioxide
(SO,), and particulate matter lessthan 10 micronsin diameter (PM-10). Section 4 aso describesthe
methodol ogies used to generate emissions for the years 1990 through 1999 for particul ate matter less
than 2.5 microns in diameter (PM-2.5) and ammonia (NH;). Categories reviewed in this section include
fuel combustion - eectric utility, industrial, other combustion (i.e., commercial/institutional and
residentid), solvent utilization, on-road vehicles, nonroad engines and vehicles, fugitive dust, and
biogenic sources. The descriptions are divided into subsections based on similar approaches in estimating
the emissions. The beginning of each subsection lists the Tier | category, aswell as other Tier categories,
if necessary. Table 4.1-1 shows the subsection/Tier | and Il category relationships. If aTier Il category
isnot liged, it is currently not estimated withinthe National EmissonsTrends (NET) Invertory.

In 2000, EPA combined the NET and Nationa Toxics Inventoriesinto one inventory called the
National Emissions Inventory (NEI). However, due to resource congraints associated with revisng
section 4, we have continued to use “NET inventory” to refer to the criteria pollutant (and ammonia)
component of the NEI.

4.1.1 What Significant Methodology Changes Have Occurred?

Each year, the U.S. Environmental Protection Agency (EPA) prepares national emissions estimates
to assesstrendsin criteriaar pollutant emissions. Historically, EPA prepar ed these estimates by using
consistent top-down methodol ogies that employed national statistics on economic activity, material flows,
etc. for the yearsrangng from 1940 to theyear of the report. Although useful for evduaing year-to-
year changes, these estimates did not provide a geographically detailed measure of emissions for any
given year.

Over the past several years, EPA has revised its methodol ogies to incorporate bottom-up inventories
and allow for an evaluation of changes in emissions from year to year. Bottom-up invertories, in which
emissions are derived at the plant or county level, are extremely useful in many applications, such as
providing inputs into atmospheric models. Starting with the National Air Pollutant Emission Trends,
1900-1996" (Emission Trends) report, EPA began to incorporate these methodological changes EPA
now derives its emissions estimates garting a the county level, whichenables it to incorporate more
detailed State/local agency data, including emissons estimates.

For most source categories, EPA developed emission estimates at the county and Source
Classification Code (SCC) level and then sunmed these emissions to the Tier level. The Tier
categorization contains four levels. The first and second level, referred to as Tier | and Tier I,
respectively, arethe same for each of the seven pollutantsand are liged in Table4.1-2. Thethird levd,
Tier 11, is unique for each of the seven pollutants. The fourth level, Tier 4, isthe SCC level. For a
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current list of the SCCsassigned to Tier levels| through 111, contact EPA’s Emission Factor and
Invertory Group (EHG).

4.1.2 What Method ologies Does EPA Use to Develop Emissions Estimates?

EPA estimated the 1985 through 1989 CO, NO,, SO,, and VV OC emissions according to the
methodol ogies preserted in the Regional Interim Emission Inventories (1987-1991),? although with
several exceptions EPA developed a similar methodology for preparing a national 1990 particulate
matter invertory as documented inthe Development of the OPPE Particulate Programs Implementation
Evaluation System.® To generate the necessary emissions for the Emissions Trends report, EPA
expanded the methodology used inthe Regional Interim Emission Inventories to generate 1985 and 1986
emissions estimates for CO, NO,, SO,, and VOC; and PM-10 emission estimates for the years 1985
through 1989.

After preparing the 1990 Interim Inventory, EPA developed a new 1990 base year for the NET
inventory. EPA revised the 1990 Interim Inventory with State/local agency emissions when avalable.
The Ozone Transport Assessment Group (OTAG), the Grand Canyon Vishility Transport Commission
(GCVTC), and the Aerometric Information Retrieval System/Fadlity Subsygem (AIRS/FS) provided
data on State non-utility point source emissions. OTAG and the States of California and Oregon
provided area source emissions. EPA cdcuated on-road emissions from State-provided emission factor
inputs and vehicle miles traveled (VMT), and it used the 1990 Interim Inventory emissions to fill all gaps
in emissions. The 1990 State/local agency emissions serveas the basis for the 1991 through 1996
emissions.

Starting with the 1996 Emission Trends report, EPA added PM-2.5 and NHj, to thelist of pollutants
inventoried by EPA’SEFIG. Emissions and associated data for these two pollutants are available for the
years 1990 through 1999.

Sincethe 1996 NET was initidly completed in December 1997, EPA hasrevised the 1996 NET to
include base year emissions data submitted by State/local agenciesto comply with the CAAA
requirements to submit (1) periodic emissions inventories (PEI) every 3 yearsfor ozone nonattanment
areas (NAAS), and (2) emissions data for major point sources annually. States with ozone NAASs needed
to submit their PEI for 1996 by July 1997. While the CAAA only require submittal of ozone preaursor
pollutant data for the PEI requirements, annual point source reporting covers all criteria air pollutants.
EPA began assigning version numbers to the 1996 through 1999 NET inventories in EPA fiscal year
1997 to track revisons to the 1996 base year inventory as it wasupdaed each year to incorporate
emissions data submitted by State/local agencies, and the efects of changes to emission edimation
methodologies. Thefirst 1996 NET inventory is Version 1.! Version 2 of the NET contains revised
1996 emissions and anew inventory for 1997.* Version 3 contains revisions to the 1996 and 1997
invertories and a new inventory for 1998.> Version 4 contains revisions to the 1996 through 1998
invertories and a new inventory for 1999.° The method descriptions in this section, include those applied
to prepare 1996 through 199 emissions included in Version 4 of theNET inventories.

To develop 1997 through 1999 amission egimates for nonutility point sources and the mgjority of
area sources, EPA compiled a set of emission growth and control factors for each year that were applied
to the 1996 NET inventory. EPA prepared Version 2 of the 1997 NET using growth factors developed
fromU.S. Department of Energy’s (DOE) State Energy Data System (SEDS) annual fud consumption
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data or Bureau of Economic Analysis (BEA) historic earnings by industry. For Versons 3 and 4, the
growth factors for estimating 1997 through 1999 emissions for the continental United States were
developed usng the inputsdevel oped for EGAS 4.0. BEA daa wereused to prepare growth factorsfor
Alaska and Hawaii in Versions 2 through 4 of the NET invertory. Energy efficiency factors compiled
from DOE ener gy projections data were applied to the growth factorsfor fud combustion sourcesin all
three versions of the NET inventory. For several point and area VOC emission sources, EPA
incorporaed the effects of maxi mum achievable control technology (MACT) cortrolsimplemerted from
1997 through 1999. For someareasource categories, EPA compiled currert activity data to estimae
emissions for 1997 through 1999.

4.1.3 References

1. National Air Pollutant Emission Trends, 1900-1996, EPA-454/R-97-011. U.S. Environmental
Protection Agency, Office of Air Quality Planning and Standards, Research Triangle Park, NC.
December 1997.

2. Regional Interim Emission Inventories (1987-1991), Volume I: Development Methodologies.
EPA-454/R-93-021a. U.S. Environmenta Protection Agency, Office of Air Quality Planning and
Standards, Research Triangle Park, NC. May 1993.

3. Development of the OPPE Particulate Programs Implementation Evaluation System, Final,
Prepared for the Office of Policy, Planning and Eval uation/Office of Policy Analysis, U.S.
Environmenta Protection Agency, under EPA Contract No. 68-D 3-0035, Work Assignment
No. 0-10, Washington, DC. July 1994.

4. National Air Pollutant Emission Trends, 1900-1997, EPA-454/E-98-007. U.S. Environmental
Protection Agency, Office of Air Quality Planning and Standards, Research Triangle Park, NC.
December 1998.

5. National Air Pollutant Emission Trends, 1900-1998, EPA-454/R-00-002. U.S. Environmental
Protection Agency, Office of Air Quality Planning and Standards, Research Triangle Park, NC.
March 2000.

6. A National Air Pollutant Emission Trendsreport for 1900-1999 was not available when Volume ,
Section 4 of the NEI Procedures Document was revised in March 2001.
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Subsection

Table 4.1-1. Section 4.0 Structure

Tier 1

Tier 11

4.1 Introduction

4.2 Fuel Combustion -
Electric Utility

Fuel Combustion - Electric
Utility (01)

Majority of Coal (01), Qil (02), Gas
(03), and Other (04). Thepoint leve -
steam generated fossil fuel sources.

4.3 Industrial

Fuel Combustion - Electric
Utility (01)

Fuel Combustion - Industrial
(02)

Gas Turbinesand Internal Combugion
(05). The area source level - steam
generaed Coal (01), Oil (02), Gas (03).

All

Chemical & Allied Product All

Manufacturing (04)

Metals Processing (05) All

Petroleum & Related Industries  All

(06)

Other Industrial Processes (07) Al

Storage & Transport (09) All

Waste Disposal & Recycling All

(10)

Miscellaneous (14) Health services (05)
4.4 Other Combustion Other Combustion (03) All

Miscellaneous (14) Other combustion (02)
4.5 Solvents Solvent Utilization (08) All
4.6 On-road Vehicles On-road Vehicles (11) All
4.7 Nonroad Engines and Nonroad Enginesand Vehicles All

Vehicles

(12)
Storage & Transport (09)

Miscellaneous (14)

Petroleum & Petroleum Product
Storage (02)
Fugitive dust (07)

4.8 Fugitive Dust

Miscellaneous (14)

Agriculture& Forestry [(01),
agriculturd cropsand livesock only]
Fugitive dust (07)

4.9 Natural Sources

Natural Sources (13)

Biogenic (01)

NOTE: Num bers in parentheses after Tier name are the T ier category codes.
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Table 4.1-2. Major Source Categories

Tier | Tier 1l
Code Category Code Category
01 FUEL COMBUSTION-ELECTRIC UTILITIES
01 Coal
02 Qil
03 Gas
04 Other
05 Internal Combustion
02 FUEL COMBUSTION-INDUSTRIAL
01 Coal
02 Qil
03 Gas
04 Other
05 Internal Combustion
03 FUEL COMBUSTION-OTHER
01 Commercial / Institutional Coal
02 Commercial / Institutional Oil
03 Commercial / Institutional Gas
04 Misc. Fuel Combustion (except residential)
05 Residential Wood
06 Residential Other
04 CHEMICAL &ALLIED PRODUCT MFG.
01 Organic Chemical Mfg.
02 Inorganic Chemical Mfg.
03 Polymer & Resin Mfg.
04 Agricultural Chemical Mfg.
05 Paint, Varnish, Lacquer, Enamel Mfg.
06 Pharmaceutical Mfg.
07 Other Chemical Mfg.
05 METALS PROCESSING
01 Nonferrous
02 Ferrous
03 Not elsewhere classified (NEC)
06 PETROLEUM & RELATED INDUSTRIES
01 Oil & Gas Production
02 Petroleum Refineries & Related Industries
03 Asphalt Manufacturing
07 OTHER INDUSTRIAL PROCESSES
01 Agriculture, Food, & Kindred Products
02 Textiles, Leather, & Apparel Products
03 Wood, Pulp & Paper, & Publishing Products
04 Rubber & Miscellaneous Plastic Products
05 Mineral Products
06 Machinery Products
07 Electronic Equipment
08 Transportation Equipment
09 Construction
10 Miscellaneous Industrial Processes
08 SOLVENT UTILIZATION
01 Degreasing
02 Graphic Arts
03 Dry Cleaning
04 Surface Coating
05 Other Industrial
06 Nonindustrial
07 Solvent Utilization NEC



Table 4.1-2. (continued)

Tier | Tier Il
Code Category Code Category
09 STORAGE & TRANSPORT
01 Bulk Terminals & Plants
02 Petroleum & Petroleum Product Storage
03 Petroleum & Petroleum Product Transport
04 Service Stations: Stage |
05 Service Stations: Stage Il
06 Service Stations: Breathing & Emptying
07 Organic Chemical Storage
08 Organic Chemical Transport
09 Inorganic Chemical Storage
10 Inorganic Chemical Transport
11 Bulk Materials Storage
12 Bulk Materials Transport
10 WASTE DISPOSAL & RECYCLING
01 Incineration
02 Open Burning
03 Publicly Owned Treatment Works
04 Industrial Waste W ater
05 Treatment Storage and Disposal Facility
06 Landfills
07 Other
11 ON-ROAD VEHICLES
01 Light-Duty Gas Vehicles & Motorcycles
02 Light-Duty Gas Trucks
03 Heavy-Duty G as Vehicles
04 Diesels
12 NONROAD ENGINES AND VEHICLES
01 Non-road Gasoline
02 Non-road Diesel
03 Aircraft
04 Marine Vessels
05 Railroads
06 Other
13 NATURAL SOURCES
01 Biogenic
02 Geogenic
03 Miscellaneous (lightning, freshwater, saltwater)
14 MISCELLANEOUS
01 Agriculture & Forestry
02 Other Combustion (forest fires)
03 Catastrophic / Accidental Releases
04 Repair Shops
05 Health Services
06 Cooling Towers
07 Fugitive Dust

NOT E(S):

For the purposes of this report, forest fires are con sidered anth ropogenic s ourc es although many fires do occur naturally.



4.2 FUEL COMBUSTION - ELECTRIC UTILITY
4.2.1 Which sources does EPA include in the Fuel Combustion - Electric Utility category?

The point and area source categoriesunder the “Electric Utility” heading include the following Tier |
and Tier |1 categories:

Tier | Category Tier 11 Category
(01) FUEL COMBUSTION - ELECTRIC UTILITY (01) Coal

(02) Qi

(03) Gas

(04) Other

The emissions from the combustion of fuel by electric utilities are divided into two classifications:
(1) seam generated fossl-fud units (boilers) with SCCs = 101xxxxx; and (2) non-steam generated fossl-
fuel units such as gas turbines (GT) and internal combustion (1C) engines with SCCs = 201XXXXX.
Egimating emissonsfor these two classesrequires two very different methodologies, each of whichis
described separately. Section 4.2 describes the methodology for fossil-fuel steam utility boilers. The
methodology used to estimate emissons for nonsteam gener ated fossil-fuel units isdescribed in
section 4.3.

4.2.2 What emissions data for electric utilities are included in the Trends inventory?

The Trends data bases for fossil-fuel steam electric utility boilers include emission estimates of VOC,
NO,, CO, SO,, PM-10, and PM-2.5 for the years 1985 through 1999. In addition, NH, emissions were
added in 1996 and CO, emissionswereadded in 1997. Teble 4.2-1 summarizesthe methods applied to
estimate emissions for each pollutant for 1989 through 1999. Table 4.2-2 identifiesthe SCCs by fuel type
and boiler firing and bottom type for which emissions were estimated. Estimates for fossil-fuel steam
electric utilities do not indude emissions from the combustion of anthracite coal because anthracite coal
accounts for lessthan 1 percent of the overal emissions from fue combustion by fossl-fud steam electric
utility units. EPA does not develop emissionsestimates for sulfates (SO,) because no known utility
emission factors exig for this pollutant.

4.2.3 How does EPA develop emission estimates for fossil-fuel fired steam electric utilities?

Six basic factors are used to estimate emissions for fossil-fuel steam dectric utility units for the years
1985 through 1998: (1) fuel consumption; (2) emission factor, which relates the quartity of fud
consumed to the quantity of pollutant emitted; (3) fuel characteridics, such as sulfur cortent, ash content,
and heaing vdueof fuels; (4) control efficiency, which indicatesthe percent of pollutant emissions not
removed through control methods; (5) rule effectiveness (which, according to EPA, measures a
regulatory program’s ability to achieve al the emissons reductions that could be achieved by full
compliance with the applicable regulations at al sources at al times); and (6) whether Emissions
Tracking SystenyContinuous Emissions Monitoring (ETS/CEM) data exist for SO,, NO,, and heat input.
Fuel consumption characteristics and control efficiencies are determined at the boiler-level, whereas
emisson factors are gecified at the SCC-levd.
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To derive 1999 emissions estimates, EPA extrapolat es the 1999 emissions and heat input from the
1998 boiler-level emissions based on the ratio of plant-level 1999 fuel consumption to 1998 fuel
consumption. If theratio is unknown, perhaps because this methodology does not account for fuels other
than coal, ail, or gas, theratio is ddfaulted to 1. Finally, ETS/CEM SO,, NO,, and heat input vaues, if
they exist, are overlaid. Note that if a boiler reports ETS/CEM data but does not report to the EIA-767,
its ETS/CEM data are not used.

4.2.4 Where does EPA obtain the utility data necessary for emissions estimates?

Primary utility daa collected by the Department of Energy’s (DOE) Energy Information
Adminigration (El A) serves as the basis for the fossil-fud-fired steam electric utility component of the
Trends invertory. The EIA uses Form EIA-767 (Steam-Electric Plant Operation and Design Report) to
collect monthly boiler-level data on ayearly basis and Form EIA-759 (Monthly Power Plant Report?) to
collect plant-level fossil-fuel steam data fromall filing electric utility plants. Currertly, data from Form
El A-767 are available for the years 1985 through 1998, while data from Form EIA-759 are available
through the year 1999. The fossil-fuel steam electric utility component of the Trends emission
inventoriesfor 1985 through 1999 includes dataderived fromthetwo EIA forms. Additiondly,
beginning in 1998, EIA has determined that plants that have previoudly reported to Form EIA-767 must
continueto do so -- even if they have been sold to anonuitility, sothat this file does contain some fossil-
fuel deam utility boilers that are presently owned by nonutilities. This steam component does not include
data from GT or IC engines (which account for avery small share of eectric utility fuel use and
corresponding emissions) unless companies report that data to EIA.

The steam emission invertory data for 1985 through 1998 are initially based on the aggregated
monthly electric utility steam boiler-level data provided by Form EIA-767. All plants of at least
10 megawatts (MW) that haveat leas one operating boiler arerequired to provide this information to
El A, although the amount of datarequired from plantswith less than 100 MW of sseam-électric
generating capadty isnot asextensive as theamount required from those plantsof at least 100 MW. For
plants with a generator nameplate rating from 10 MW to less than 100 MW, only those pages of Form
EIA-767 containing identification (1D) information (i.e., plant ORIS code, State name, county name,
plant name, operator name, boiler ID), boiler fuel quartity and quality, and flue gas desulfurization (FGD)
information must be completed. Other sources of datafor NO,, SO,, and heat input areusedin place of
the ElA-based edimated data when the data are known to be better: EPA’SETS/CEM amual Scorecard
NO, and SO, emissions and heat input overlay the EI A-based data for affected acid rain utility boilers
beginning in 1995 (the data are dso available for Phase 1 units for 1994).2 These sources are summerized
in Table 4.2-3.

4.2.4.1 What data does Form EIA-767 contain?

The EIA requires that the operating utility for each plant with fossl-fuel geam utility boil ers of
10 MW or greater submit at |east some sections of Form EIA-767. This form is designed so that
information for each plant isreported on separate pages that relate to different levels of data. The
relevant levels of data include the following:

e Pant-level: Dedlineation of the plant configuration, which establishes the number of boilers and
the IDs for each boiler, as well as the associated generator(s), FGD unit(s) (SO, scrubbers), flue
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gas particulate collectors, flue(s), and stack(s). These do not necessarily have aone-toc-one
correspondence. In addition, plant name, location, and operating utility are provided.

® Boiler-level: Monthly fuel consumption and quality data (for coal, oil, gas, and other),
regulatory data, and design parameters (including NO, control device and amua SO, operating
efficiency).

® Gengator-level: Monthly generator and maximum nameplate capacity.

® FGD-level: One page per five FGD units for annud operating data (induding SO, control
efficiency) and design parameter data (including type of SO, control device).

® Flue gas particulate collector-level: One page each for (up to five) collectors with amnual
oper ating data [including tota particulate (TSP) control efficiency] and design specifications
(induding type of particulee control device).

® Flue and gack-level: Design parameter data.

Form EI A-767 data for 1985 through 1997 are processed in a series of steps aimed at converting the
mainframe-level computerized data into usable data base form Only certain information is extracted.
For example, Form EIA-767 includes fuel-related boiler data such as monthly values for each fuel burned,
along with the fuel's associat ed sulfur, ash, and heat content. Only information regarding cod, oil, and
gasfud type daais processed for the Trends inventory and only datafromthe firg stack associated with
aboile isused. Beginning with the 1998 data, EIA provided 15 data base filesto include the EIA-767
data, and for the first time, al fuel types data were processed.

The data are aggregéated for each fud to produce annud estimates for each boiler before they are
combined with other data (such as control devices and efficiencies, plant location data, associated
generator generation, and associated stack parameters). Once SCCs are assigned to each boiler’ sfuel
data in a given plant, the SCC-specific data are then separ ated so that each new data base record ison the
plant-boiler-SCC levd.

4.2.4.2 What information does Form EIA-759 provide?

Form EI A-759 provides information on electric power generation, energy source consumption, and
end-of-month fossil fuel stock from all electric utilities that operate electric power generators and provide
eectric power for publicuse. The Form El A-759 dataare adso processed in aseries of seps, dthough it
uses aless intricate method than for Form EIA-767, since the datafor each plant are not reported at the
boiler level but instead are reported by fuel type and prime mover (for example, steam, hydro, I1C, and
GT).

For each plant-prime move combiration (in this case, for the steam prime move), plant ID data, as
well as monthly fuel-specific gener ation and consumption data, are reported. EPA aggregates the
monthly plant steam prime mover datato annual estimates for each fud reported and categorized as cod,
residual oil, distillate oil, and natural gas only, and combines to produce a singleannual steam plant-level
data observation. (Beginning with 1996, EIA collects only annual, not monthly, data for small (lessthan
25 MW) plants, making the intermediate aggregation of monthly data unnecessary.)
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Since actual 1999 EIA-767 data are unavailable, Form EIA-759 datais used to "grow" the 1998 fuel
and emissions data for 1999, as described later in section 4.2.8.

4.2.5 How does EPA develop the necessary data not supplied by the EIA forms?

To obtain datanot contained in the computerized EIA datafiles, or converted to other measurement
units, algorithms (utilized since the 1980s) are used to develop vaues for SCC, heat input, pollutant
emissions, and NO, contral efficiency.

Although Form EIA-767 reportsgenerator nameplate capadty, this information cannot be used to
represent the boiler size when aone-to-one correspondence does not exist between boil er and generator
(referred to as a mutiheader situation—for example, if one boiler is associated with two or more
generators or if several boilers are reciprocally associated with several generators). Therefore, EPA
developed a bailer design capacity variable (in MM Btu/hr) based on the reported maximum continuous
boiler steamflow at 100 percent load (in thousand pounds per hour) by nmultiplying the steam flow value
by a units conversion of 1.36. (EPA revised the boiler capacity methodology and updated the previous
value of 1.25t0 1.36 beginning with the 1997 data year.)

AP-42* emission factors are used to calculate emissions. T he emission factor used depends upon the
SCC and pollutant, as explained below.

® The gpropriate SCC is asigned to each source based on its fuel and boiler characteristics. For
sources using cod, the SCC is based on the American Society for Testing and M aterials
(ASTM) criteria for moisture, mineral-free matter basis (if greater than 11,500 Btu/lb, coal type
isdesgnated to bebituminous; if between 8,300 and 11,500 Btu/Ib, coal type is designated to
be subbituminous; and if lessthan 8,300 Btu/lb, cod type is designated to be lignite) and the
boiler type (firing configuration and bottom type) as specified by AP-42. Fluidized bed
combustion boilers have SCCs assigned based on the fuel type. If both coal and oil are burned
in the same boiler, it isassumed that the oil isdidtillate; if cod isnot burned, the oil burned is
assumed to beresidual. See Table 4.2-2 for a complete list of the relationships among fuel
type, firing type, bottom type, and SCC.

Since Form EIA-767 does not provide control efficiencies for NO,, PM-10, and PM-2.5, cortrol
efficiencies are derived using the following methods:

® NO, control dfidencyisbased onthe assumptionthat the boiler would be controlled s that its
emission rate would equal its emission limit, expressed on an annual equivalent basis. After
calculating the heat input, EPA badk-cd culates controlled emi ssions assuming compliancewith
the applicable standard. The NO, net control efficiency is calculated by dividing the controlled
by the uncontrolled NO, emissions.

® Since FormEIA-767 only reports TSP control efficiency, EPA uses the (updated) PM-10
Calculator® to derive PM-10 and PM-2.5 control efficiencies. (The PM Calculator estimates
PM-10 and PM-2.5 cortrol efficienciesbased on the SCC and the primary and secondary
control devices. The control efficiencies from the PM Calculator are based on particle size
distribution data from AP-42 for specific SCCs, where available. These control efficiencies
were revised beginning with the 1998 data file.)
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EPA computes the SO, emissions as controlled emissions assuming 100 percent rule effectiveness
and using the sulfur content of the fuel asspecified inthe EIA-767 data. The PM-10 and PM-2.5
emissions are also computed as controlled emissions assuming 100 percent rule effectiveness. The ash
content of the fudl used to calculate uncontrolled PM-10 and PM-2.5 emissions is also specified in the
ElIA-767 data. The NO, emissons are computed as controlled emissons assuming 80 percent rule
effectiveness for 1985-1994 data; beginning with 1995 data, NO, rule effectivenessis assumed to be
100 percent. The CO and VOC emissions are calculated as uncontrolled emissions. Although no NH,
AP-42 emission factors officially exist for utility fossil-fuels, in 1998 EPA developed coal, oil, and gas
NH, emission factors that are applied to the specified quantity of fuel used. Thus, beginning with the
1996 data year, NH, estimates are included in the Trends data base.

Due to EPA’sincreased interest in CO, emissions, CO, emissions were estimated for the data year
1997. Although it is possible to overlay EIA-based cdculdions with ETS/CEM data, EPA made a policy
decison to not do thisuntil such time that the ETS/CEM data undergo thorough QA/QC review by
EPA’s Clean Air Markets Division (CAMD), formerly known as the Acid Rain Division. Therefore, CO,
emission esimates are cdcu ated using amethodology recommended by the Intergovernmentd Panel on
Climate Change (1PCC)? and used by both EIA and EPA in the annual report on CO, emissonsin
response to the April 15, 1999 Presidential Directive.” This methodology includes using fuel
consumption, carbon content coefficient, and conversion factors to yield CO, tons. Thealgorithms to
compute all pollutant emissions are preserted in Tables 4.2-4 and 4.2-5.

The PM-10 and PM-2.5 emissions included in the Trends invertory for al years through the 1999
data year represent filterable PM-10 and PM-2.5 emissions. For data years 1996 through 1998,
condensibde PM (PMCD) emissonswere estimated and summed with filterable PM-10 and PM-2.5
emissonsto eatimate total PM-10 and total PM-2.5 emissions. To keep the basis for the PM -10 and
total PM-2.5 emissions for steam generated fossil-fuel utility boilers consistent with all other source
categories, EPA did not include PMCD or total PM-10 and total PM-2.5 emissions for steam generated
fossil-fuel utility boilersin the Trends inventory.

Since fewer required data eements (identification data, boiler fuel quantity and quality data, and
FGD data, if applicable) exist for those plants with atotal capacity between 10 MW and 100 MW, many
values are missing. Most data elements are assgned a default value of zero; however, if values for boiler
firing and bottom type are missing (these are needed in the SCC assignment), the default vauesfor wall-
fired and dry bottom types areassigned. In the pad, discrepancies have occurred inthe boiler bottom
and firing type dataas reported to EIA and CAMD. Based onacoordinated effortin 1996, dl
differences in bottom and firing types for coal boilers were resolved for previous years (i.e., 1985 through
1995).

4.2.6 What EIA data have been replaced with data from other sources?

EPA replaced the 1985 SO, emissionsand hea input cd culated fromthe 1985 Form EIA-767 data
with corresponding boiler-levd data (d saggregated to the SCClevel) from the National Allowance Daa
Base Vasion3.11 (NADBV311).° These data underwent two public commernt periodsin 1991 and 1992
and are considered the best available data for 1985. Aggregations at the fuel levels (Tier [11) are
approximations only and are based on the methodology described in Section 4.2.1.
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In 1996, CAMD completed research on utility coal boiler-level NO, rates. Approximately
90 percent of the rates were based on relative accuracy tests performed in 1993 and 1994 as a
requiremert for continuous emissions monitor (CEM) certification, while the remaining boilers' rates
were obtained from utility stack tests from various years. These coa boiler-specific NO, rates were
considered, on the whole, to be significantly better than those calculated from EPA's NO, AP-42 emission
factors, which are SCC-category averages.

Thus, whenever these new NO, rates were available, EPA recalculated NO, coa emissions at the
coa SCC levd, using the heat input (EIA's 767 fuel throughput multiplied by the fuel heat content) and
adjusting units, according to the following equation:

1
* HIT .. ¥ ——
€ 2000
NO, emissions for the boiler coal SCC (in tons)
CAMD's coal NO, rate for the given boiler (in lbdMMBtu)
heat input for the boiler's coal SCC (in MM Btu)

NOXCOAL.. = NOXRT

coal

(Eq. 4.2-1)

where: NOXCOAL
NOXRT
HTI

These new NO, SCC-level coal emissions replaced the AP-42 calculated emissons for most of the coal
SCCsin the 1985-1994 data years (when ETS/CEM data were unavailalde).

Asof January 1, 1994, Title IV (Add Deposition Control) of the Clean Air Act Amendments of
1990 (CAAA) required Phase | affected utility units to report heat input, SO,, and NO, datato EPA.
Begiming January 1, 1995, all affected units were required to report heat input and SO, emissions; most
also had to report NO, emissions, dthough some units received extensons urtil July 1, 1995 or
January 1, 1996 for NO, reporting.

The ETS/CEM data contain actual, rather than egimated, data. Thus, if a complete s&t of
ETS/CEM annud SO, and/or NO, emissionsand/or heat input dataexisted for 1994 and 1995, those data
values replaced the data estimated from EIA-767 data. This process involved the following steps:

® Aggregation of ETS/CEM hourly or quarterly data to annual data.
e Assgnment of ETS/CEM data, reported on amonitoring stack or pipe level, to the boiler leve.
® Matching the ETS/ICEM boiler-level annual datato the processed EIA-767 annual data.

® Disaggregating the boiler-level ET SCEM datato the boiler SCC level based on each SCC's
fractional share of the boiler EIA-based heat input, SO,, and NO,, respectively. Thedgorithms
used are included in Table 4.2-6.

Begiming with 1996 data, the ETS/CEM annual Scorecard data replaced EIA-derived SO, and NO,
emissons and heat input for dl boilers included in EIA-767 and in ETSCEM. For thoserecords in
which the ETS/CEM heat input replaces the EIA-caculated value, the heat input does not equal the
product of the ElIA-reported fuel throughput and heat content. Additionally, CO, and PMCD values are
recalculated using the ETS/CEM heat input value, thus aso changing the values of TOTPM10 and
TOTPM25.
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4.2.7 How does EPA calculate ozone season daily emissions?

Ozore season daily (OSD) emissions are estimated for datayears 1990-1997 by assuming theday to
be atypical or average sunmer July day. Emissions for VOC, NO,, CO, SO,, PM-10, PM-2.5, and NH,
(SO, iszero) are calculated at the SCC level by taking the ratio of the Form EIA-767 July monthly to
annual heat input, dividing it by 31, and then multiplying this value by the already calculated annual
emissions. Beginning in data year 1998, a wea ghted average of the heat inputs for the five ozone season
months (July-September) was used in place of the July month heat input. The equationis:

EOSD HTISUM,.
scc 31 * HIIANNg, scc (Eq. 4.2-2)
where. EOSD =  Ozone season daily emissions for a given pollutant at the SCC level (in tons)

HTISUM = July monthly or ozone season monthly average Form EIA-767 calcul ated

heat input for the given boiler's SCC (in MMBtu)
HTIANN = annua Form El A-767 caculated heat input for the given bailer's SCC (in

MMBtu)
EANN = Annua emissions for a given pollutant at the SCC level (in tons) for that

year

For the OSD amissions for projected 1999, the projected 1999 annud emissonsare used, but the Form
EIA-767 calculated 1998 average summer month to annual heat input ratio is also used in the above
equation since the 1999 ratio is unknown.

4.2.8 1998 projected fossil-fuel steam emission inventory

The 1999 computerized fossl-fud steam utility plant-level datafrom Form EIA-759 are used in
conjunction with the 1998 fossil-fuel steam el ectric utility component data to develop the 1999 steam
emission inventory file, since the 1999 Form EIA-767 data are not available. The fuel quantity, heat
input, and emissions valuesare grown by a factor based onthe ratio of the 1999 Form EIA-759 plant-
level, fuel-specific data to the data for 1998.

The projected 1999 fossil-fuel steam utility inventory includes the same records that are in the 1998
file. That is, no new plants are added or subtracted from the 1998 steam inventory to produce the
projected 1999 steam inventory. However, the 1999 Form EIA-759 plant-level data should reflect boiler
retirement or additions for plants in 1999 and their fuel data would be incorporated in thegrowth ratios
and should be reflected in the 1999 data for the other boilers at a plant. Asaresult, the 1999 figures
should be congdered to be preliminary estimates only.

4.2.9 What additional emissions estimates adjustments does EPA make?

To derive VOC emissions estimates, an adjustment is made due to the underestimation of aldehydes
which are not accounted for in the VOC emission factors for the following SCCs. 10100401, 10100404,
10100501, 10100601, and 10100604. The VOC emissions are augmented according to the methodol ogy
used in the Hydrocarbon Preprocessor (HCPREP) of the Flexible Regional Emissions Data System
(FREDS).” This augmentation was made on geam emission inventories for the years 1985 through
projected 1999.
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4.2.10 How does EPA perform its calculations?

The following providesan exanmple calculation for estimating SO, emissions for a tangentially-fired
dry-bottom utility boiler burning bituminous cod. Thisexample shows how the emissonsareinitidly
calculated using data reported to EIA-767 and an AP-42 emission factor, and then overlaid with SO,
emissionsreported to ETS/CEM. The methods shown in the example cd culation are used to estimae
emissions for all steam generated fossil-fuel boilers and pollutants. See section 4.2.7 for details on what
EIA-767 daa are replaced with ETS/ICEM daa for calculaing emissions.

® 1995 boiler SCC daa:

Variable
Variable Description Name Value Units
Source classification code SCC 10100212 -
Annual fuel throughput thruput 1300000 SCC units
Heat content of fuel heatcon 23.18 (really 23.1849046) MMBtu/SCC units
Sulfur content of fuel sulfcon 3.17 (really 3.1716) %
SO, control efficiency coneff4 89.30 %
Final emissions for inventory emiss4 9332.5590 tons
Final heat input for inventory htinpt 31782453.38 MMBtu
Annual heat input calculated from EIA-767 data eiahti 30140376.00 MMBtu
Annual SO, emissions calculated from EIA 767 eiaso2 8382.2216 tons
data
SO, emission factor emf4 39 (38 beginning with 1996 data) Ibs SO,/ton coal
Annual SO, emissions reported to ETS/CEM so2ets 9332.5590 tons
Annual heat input reported to ETS/CEM htiets 31782453.38 MMBtu
e Equation:

EIASO, = coal thruput * EMF4 *zf)zélgcon * (1- (coneff4/100))

(Eg. 4.2-3)
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e Cdculation:

(1,300,000) (38) (3.1716) (1- 0.893)
2000

EIASO, =

® Reallt:

EIASO, = 8,382 (tons/year) fo nearest integer
But replaced by 1995 ETS/CEM SO, emissions (SO,ets) = 9,332.5590 (tons/year) = final emissions (EMISS4)
Therefore EIASO, = 8,382 (tonslyear), and SO,ets = EMISS4 = 9,333 (fons/year) in the Inventory

Note that the AP-42 SO, emission fector for SCC 10100212 was changed from 39 to 38 Ibs/ton of coal
beginning with data year 1996, reflecting the updated emission factor value.

4.2.11 References
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Table 4.2-1. Methods for Developing Annual Emission Estimates for Steam Generated Fossil-Fuel

For the data years

For the pollutant(s)

Utility Boilers for the Years 1989-1999

EPA estimated emissions by

1989-1993 NO, If coal is burned, EIA data and EPA/ARD emission factors and heat input are used; if coal is not
burned, EIA data and AP-42 emission factors applied to fuel quantity are used.

1994-1995 NO, If the boiler reports to both EIA-767 and ETS/CEM, and the ETS/CEM NO, data are complete for
the year, then the ETS/CEM data are used. Otherwise, if a boiler burned coal, EIA data and
EPA/ARD emission factors and heat input are used,; if coal is not burned, EIA data and AP-42
emission factors applied to fuel quantity are used.

1996-1998 NO, If the boiler reports to both EIA-767 and ETS/CEM, then the ETS/CEM data are used. Otherwise,
EIA data and AP-42 emission factors applied to fuel quantity are used. Note that AP-42 emission
factors for some SCCs changed from data years 1985-1995 to data year 1996, and again in data
year 1997.

1989-1993 SO, EIA data and AP-42 emission factors applied to fuel quantity are used.

1994-1998 SO, If the boiler reports to both EIA-767 and ETS/CEM, then the ETS/CEM data are used. Otherwise,
EIA data and AP-42 emission factors applied to fuel quantity are used. Note that AP-42 emission
factors for some SCCs changed from data years 1985-1995 to data year 1996.

1989-1998 VOC, CO EIA data and AP-42 emission factors applied to fuel quantity are used. Note that AP-42 emission
factors for some SCCs changed from data years 1985-1995 to data year 1996 for VOC and CO.

1989-1997 PM-10, PM-2.5 EIA data and AP-42 emission factors applied to fuel quantity are used. Note that AP-42 emission

(Filterable) factors for some SCCs changed from data years 1985-1995 to data year 1996 for PM,,,.
1998 PM-10, PM-2.5 EIA data and AP-42 emission factors applied to fuel quantity are used. Note that AP-42
(Filterable) emission factors for some SCCs changed from data year 1996 to data year 1998 for PM,, and
PM, .. Since the PM,, Calculator Program was updated in 1999-2000, updated PM efficiencies
are derived for emissions calculations.
1996-1998 PM Condensible EIA data and AP-42 emission factors applied to heat input are used to estimate PMCD. PMCD is

(PMCD), Total PM-10,
Total PM-2.5

summed with filterable PM,, and PM, ;, respectively, to estimate total PM,, and PM, ;. However,
if the boiler reportsto both EIA-767 and ETS/CEM, then the ETS/CEM heat input overlays EIA-
based heat input, PM condensible is recalculated, and total PM,, and PM, ; emissions are
updated. Note that filterable PM,, and PM, ; emissions for utility boilers are included in the
National Emissions Inventory to keep the basis for PM,, and PM, . emissions for utility boilers
consistent with all other source categories.




For the data years

For the pollutant(s)

Table 4.2-1 (continued)

EPA estimated emissions by

1996-1998

NH;

EIA data and emission factors applied to heat input are used to estimate ammonia emissions.
However, if the boiler reports to both EIA-767 and ETS/CEM, then the ETS/CEM heat input
overlays EIA-based heat input, NH, is recalculated, and the emissions are updated. For data
years prior to 1996, NH, emissions were not estimated for utility boilers.

1997-1998

Cco,

EIA data and carbon coefficients (as emission factors) are applied to heat input to estimate CO,.
However, if the boiler reports to both EIA-767 and ETS/CEM, then the ETS/CEM heat input
overlays EIA-based heat input, CO, is recalculated, and the emissions are updated, too. Note
than for boilers burning coal, carbon coefficients changed dlightly from data year 1997 to data
year 1998.

1999

NO,, SO,, VOC, CO,
CO,, PM-10, PM-2.5,
NH,

Projecting 1998 boiler-level emissions using ratio of plant-level 1999 fuel consumption to 1998
fuel consumption.




Table 4.2-2. Steam Electric Utility Unit Source Classification Code Relationships

Fossil-Fuel Firing Type Bottom Type SCC
Coal

Bituminous No data No data 10100202
Wet 10100201

Dry 10100202

Wall* No data 10100202

Wet 10100201

Dry 10100202

Opposed No data 10100202

Wet 10100201

Dry 10100202

Tangential No data 10100212

Wet 10100201

Dry 10100212

Stoker All 10100204

Cyclone All 10100203

Fluidized Bed N/A 10100217

Subbituminous No data No data 10100222
Wet 10100221

Dry 10100222

Wall No data 10100222

Wet 10100221

Dry 10100222

Opposed No data 10100222

Wet 10100221

Dry 10100222

Tangential No data 10100226

Wet 10100221

Dry 10100226

Stoker All 10100224

Cyclone All 10100223

Fluidized Bed N/A 10100238

Lignite No data All 10100301
Wall All 10100301

Opposed All 10100301

Tangential All 10100302

Stoker All 10100306

Cyclone All 10100303

Fluidized Bed N/A 10100317
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Table 4.2-2 (continued)

Fossil-Fuel Firing Type Bottom Type SCC
Residual Oil No data All 10100401
Wall All 10100401
Opposed All 10100401
Tangential All 10100404
Stoker All 10100401
Cyclone All 10100401
Distillate Qil No data All 10100501
Wall All 10100501
Opposed All 10100501
Tangential All 10100501
Stoker All 10100501
Cyclone All 10100501
Natural Gas No data All 10100601
Wall All 10100601
Opposed All 10100601
Tangential All 10100604
Stoker All 10100601
Cyclone All 10100601
Process Gas N/A N/A 10100701
Petroleum Coke N/A N/A 10100801
Biomass/Wood/Wood Waste  N/A N/A 10100902
Propane N/A N/A 10101002
Refuse/Solid Waste N/A N/A 10101202
Other Liquid Oil N/A N/A 10101302

*Wall firing includes front, arch, concentric, rear, side, vertical, and duct burner firing.
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Table 4.2-3. Boiler Emissions Data Sources (Other than EIA-767)
for NO,, SO,, and Heat Input Data by Year

Year NO, SO,
1985 Overlaid CAMD coal NO, rate calculations NADBV311 data
when possible
1986 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1987 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1988 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1989 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1990 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1991 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1992 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1993 Overlaid CAMD coal NO, rate calculations Calculated from EIA-767 data
when possible
1994 Overlaid CAMD coal NO, rate calculations Overlaid ETS/CEM data when possible
when possible; overlaid ETS/CEM data
when possible
1995 Overlaid ETS/CEM data when possible Overlaid ETS/CEM data when possible
1996 Overlaid ETS/CEM data when possible Overlaid ETS/CEM data when possible
1997 Overlaid ETS/CEM data when possible Overlaid ETS/CEM data when possible
1998 Overlaid ETS/CEM data when possible Overlaid ETS/CEM data when possible
1999 Grew from 1998 data and overlaid the Grew from 1998 data and overlaid the
ETS/CEM data, when possible, for the given ETS/CEM data, when possible, for the
1998 universe of boilers. given 1998 universe of boilers.
CAMD = EPA’s Clean Air Markets Division
NADBv311 = National Allowance Data Base Version 3.11
ETS/ICEM = Emissions Tracking System/Continuous Emissions Monitoring data
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4.2-4. Algorithms Used to Estimate EIA-Based VOC, NO,, CO, SO,, PM-10, PM-2.5, and
NH; Annual Emissions from Electric Utility Boilers

Evo, scc = FCsc * EFyo soc * (1 = (REy, * CEy, ,)) * UCF
Ecowvoctscc = FCscc * EFco o voc, scc * REco or voc
EPM10 or PM,s, SCC = FCyoo * EF PM,, or PM,, ScC ¥ A * (1 - CEPMIO or PM2_5,b) * UCF

Esw, scc = FCsqc * EFgy goc * S;* (1 - CEgy ,) * UCF

Evg,scc = FCsoc * EFyy oo * UCF

where: E = annual estimated emission (in tons/year)
FC = annual fuel consumption (in units/year; )
EF = emission factor (in lbs/unit;)
S = sulfur content (expressed as a decimal)

= ash content (expressed as adecimal)

RE = rule effectiveness (expressed as a decimal: 0.8 for CO, and VOC; 0.8
for NO, until 1995, then 1.0; 1.0 for all other pollutants)

CE = control efficiency (expressed as a decimal)

b = boiler

f = fuel type

UCF = units conversion factor (1 ton/2000 Ibs)

unit_,, = tons burned

unit; = 1000 gallons burned

unit = million cubic feet burned

T Note that VOC also undergoes an augmentation procedure.
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Table 4.2-5. Algorithms Used to Estimate EIA-Based Condensible PM, Total PM-10,
Total PM-2.5, and CO, Annual Emissions for Electric Utility Boilers

Epvep, sce = Hgee * EFpyep goc ¥ CF
E‘TntPM10 or TotPM, 5, SCC = EPMIO or PM, 5, SCC * EPMCD, scc

44
Eco2, sce HTlgr ¥ CCqrn * .99 % i x CF
where: PMCD = particulate matter condensible
E = annual estimated emissions (in tons/year)
HTI = annual heat input (in MMBtu/year)®
EF = emission factor (in tons/MMBtu)
ccC = carbon content coefficient in million metric tons of carbon equivalent
per quad (in MMTCE/10% Btu)
.99 = fraction oxidized to yield carbon
44 = ratio of CO, molecular weight to carbon molecular weight
12
CF = units conversion factor to convert to short tons

$ Calculate using EIA fuel consumption and heat content values, but use ETS/ICEM heat input data if available
and recalculate PMCD, TOTPM10, TOTPM25, and CO,.
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Table 4.2-6. Algorithms Used to Disaggregate ETS/CEM
Boiler Data to the Boiler-SCC Level

CEMSO2

7678024,
scc T mcmON S

+ CEMSO2,
767802,

76TNOX .,
CEMNOX. = ( _Tseh

* CEMNOX,
767NOX,

CEMHTI,. =

767HTI
767HTI,

SCC”’] x CEMHTI,

boiler-level

where: b
CEMSO0O2, CEMNOX, CEMHTI
767S02, 767NOX, 767HTI

ETS/CEM annual boiler data for given parameter

Form EIA-767-based calculated data for given parameter
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4.3 INDUSTRIAL
4.3.1 What Source Categories Does the Industrial Sector Include?

The point and area source categories under the “Industria” heading include the following Tier | and
Tier 1l categories:

Tier | Category Tier |11 Category

(01) FUEL COMBUSTION -ELECTRIC UTILITY (05) Gas Turbinesand Internal
Combustion

(02) FUEL COMBUSTION - INDUSTRIAL All

(04) CHEMICAL & ALLIED PRODUCT MANUFACTURING All

(05) METALS PROCESSING All

(06) PETROLEUM & RELATED INDUSTRIES All

(07) OTHER INDUSTRIAL PROCESSES All

(09) STORAGE & TRANSPORT All

(10) WASTE DISPOSAL & RECYCLING All

(14) MISCELLANEOUS (05) Hedlth Services

The methodologiesfor estimating emissions for gas turbines and internal combustion engines at
electric utilitiesare included in this section because they are the same as the methodologies for the
industrial sector.

See section 4.1.3 for ingructions on how to identify the SCCs for the point and area source
categories assigned to these tier categories.

4.3.2 What Information Does This Section Provide?

This section describes the methods used to estimate 1985 through 1989 emissions, 1990 emissions
for the 1990 Interim Inventory, and 1990 through 1999 emissions in the Naional Emission Trends(NET)
inventory. Teble4.3-1 summarizes the methods applied and the pollutants for which emissonswere
estimated for each year. Section 4.3.3 explains the methods for preparing the 1990 Interim Inventory.
Section 4.3.4 explains how emissionsfor 1985 through 1989 were developed from the 1990 Interim
Invertory.

After preparing the 1990 Interim Inventory, EPA developed a new 1990 base year invertory called
the NET) inventory. The NET inventory was prepared by combining State/local agency data from the
Ozone Transport Assessment Group (OTAG) emission inventory, the Grand Canyon Vigbility Transport
Commission (GCV TC) emission inventory, and Aerometric | nformation Retrievd SysenvFecility
Subsystem (AIRS/FS). Daa gaps were filled with information from the 1990 Interim Inventory. In
1997, PM-2.5 and NH, emissions were added to the 1990 inventory. This 1990 inventory was then used
to grow emissions to 1991 through 1995. Subsequently, EPA hasupdated the 1990 to 1995 NET
invertories with datasubmitted by State and local agercies to comply with the CAAA requirement to
submit emissions data for major poirnt sources every year. Section 4.3.5 provides details on how the 1990
NET inventory was developed. The methodologies for the 1991 through 1994 and the 1995 NET
emissions are presented in section 4.3.6 and 4.3.7, respectively.
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Initialy, EPA prepared the 1996 emission inventory by merging the 1995 Al RSFS emissions with
1995 emissonsgrown from 1990 amissions for the States that did not submt emissonsdatato AIRS/FS.
Sections 4.3.8.1 through 4.3.8.3 provide details on how this initial 1996 inventory was prepared.
Subsequently, EPA has been revising the 1996 NET to include base year emissions data submitted by
State/local agencies to comply with the CAAA requirements to submit (1) periodic emissions inventories
(PEI) every 3 yearsfor ozone nonattainment areas (NAAS), and (2) emissions datafor maor point
sources annually. States with ozone NAAS needed to submit their PEI for 1996 by July 1997. Whilethe
CAAA only require submitta of ozone precursor pollutant data for the PEI requirements, annual point
source reporting covers dl criteria air pollutants. In its guidance provided to the State/local agencies on
the PEI submittal process, EPA encouraged State/loca agenciesto submit emisson estimatesfor dl
pollutantsbecause the NET contains estimaes for all ariteria pollutantsandisto be the utimate
repository of the State/local agency data. To reduce the burden of preparing thisinventory, EPA gave
each State/local agency a copy of the 1996 NET inventory as a starting point in preparing their 1996 base
year emissons. The methodologies used to prepare and revise the 1996 NET emissons are presented in
section4.3.8.4.

EPA developed 1997, 1998, and 199 emissionsfor the NET inventory. Emissionsfor nonutility
point sources and mary areasources were devd oped usng growth and control factors. Section 4.3.9
describes the methodol ogies used to prepare the 1997 through 1999 NET emissions.

4.3.3 How did EPA Develop the 1990 Interim Inventory?

The 1990 Interim Inventory is based on the 1985 NAPAP Inventory. The database includes annual
and average summer day emission edimatesfor 48 States and the District of Columbia. Fve pollutants
(CO, NO,, VOC, SO,, and PM-10) were estimated for 1990.

The 1985 NAPAP Emission Inventory estimates for the point sources were projected to 1990 based
on the growth in Bureau of Economic Andysis (BEA) historic earnings for the appropriate State and
industry, as identified by the 2-digit SIC code." To removethe effects of inflation, the earnings data were
converted to 1982 constant dollars using the inplicit price deflator for personal consumption
expenditures (PCE).? State and SIC code-level growth factors were calculated as the ratio of the 1990
earnings datato the 1985 earnings data. Additional details on point source growthind cators are
presented in sedion 4.3.3.6.

The area source emissons fromthe 1985 NAPAP Emission Inventory were projected to 1990 based
on BEA higoric earningsdata BEA historic population daa, DOE SEDSdata, or other growth
indicators. The specific growth indicator was assigned based on the source category. The BEA earnings
data were converted to 1982 dollars as described above. The 1990 SEDS datawere extrapolated from
data for the years 1985 through 1989.2 All growth factorswere calculated as the ratio of the 1990 data
to the 1985 datafor the gopropriae growth indicator. Additional detalls on areasource growth
indicators are presented in section 4.3.3.7.

When creating the 1990 emission inventory, changes were made to emission factors control
efficiencies, and emissions from the 1985 inventory for all sources. The PM-10 control efficiencies were
obtained fromthe PM Cdculator.* In addition, rule effectiveness, which was not applied in the 1985
NAPAP Emission Inventory, was applied to the 1990 emissions estimated for the point sources. The CO,
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NO,, and VOC point source controls were assumed to be 80 percent effective; PM-10 and SO, controls
were assumed to be 100 percent effective.

The 1990 emissions for CO, NO,, SO,, and VOC were calculated using the following steps:
(1) projected 1985 controlled emissonsto 1990 using the appropriate growth factors, (2) caculated the
uncontrolled emissions using control efficiencies from the 1985 NAPAP Emission | nventory, and
(3) calculated the final 1990 controlled emissions using revised control efidencies and the appropriate
rule effectiveness The 1990 PM-10 emissions were calcul ated using the TSP emissions from the 1985
NAPAP Emission Inventory. The 1990 uncontrolled TSP emissions were estimated in the same manner
as the other pollutants. The 1990 uncontrolled PM-10 estimates were calculated from these uncontrolled
TSP emissions by applying SCC-specific uncontrolled particle size distribution factors.> The controlled
PM-10 emissions were estimated inthe same mamer as theother pollutants Becausethe mgjority of
area source emissions for all pollutants represented uncontrolled emissions, the second and third steps
were not required to edimate the 1990 area source emissions.

4.3.3.1 What Control Efficiency Revisions did EPA Make?

In the 1985 NAPAP point source estimates, control efficiencies for VOC, NO,, CO, and SO,
sources in Texaswere judged to be too high for their process/control device comhination. These high
control efficiencies occurred because Texas did not ask for control efficiency information, and simply
applied the maximum efficiency for the reported control device High control efficiencies lead to high
future growth in modeling scenarios based on uncontrolled emissions (which are based onthe control
efficiency and reported actud emissons). High control efficiencies aso lead to extreme increasesin
emissions whenrule effectivenessis incorporated.

Revised VOC control efficiencies were developed for Texas from the Emission Reduction and Cost
Analysis Model for VOC (ERCAM-VOC).” For thisandysis, revised efficiencies were aso developed by
SCC and control device combination for NO,, SO,, and CO using enginesring judgement. These revised
control efficiencies were applied to sourcesin Texas. A large number of point sources outside of Texas
had VOC and CO control eficiendesthat were also judged to be too hgh TheVOC and CO cortrol
efficiencies used for Texas were aso applied to these sour ces.

Control efficiencies not applied in the 1985 NAPAP Emission Inventory wer e incorporated in the
data files for VOC emissions from gasoline marketing (Stage | and vehicle refueling) and bulk gasoline
plants and terminals, since many areas already have regulations in place for controlling Stage | and Stage
Il gasoline marketing emissons. Many current State regulations requir e the use of Stage | controls
(except at small volume service staions) to reduceemissionsby 95 percent. Emissionswererevised to
reflect these controls in areas designated as having these requirements as part of their SIPs.® Stage I
vapor recovery sysems areestimated to reduceemissionsby 84 percent.’ Stage Il controlsare already in
place in the District of Columbia, St. Louis, Missouri, and parts of California. Stage Il controls also
reduce underground tank breathing/emptying losses. Emissions in these area were revised to reflect these
controls.

Gasoline bulk plants and terminals are covered by existing Control Techniques Guidelines (CTGs)
and are includedinmany Stateregu aions. Emssionswererevised to reflect these controlsin areas with
regulations.® Control efficiencies assumed for these area source categories were 51 percent for gasoline
bulk plants and terminals. The 1985 NAPAP area source estimates have control levels built into these
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emissons. These control levels were first backed out of the emissions. | n areas with no contrals, the
emissions remained at uncortrolled levels. In areaswith regulation, the uncontrolled emissonswere
reduced to reflect the above efficiencies.

4.3.3.2 What Rule Effectiveness Assumptions did EPA Make?

Controlled emissions for each inventory year were recalculated, assuming that reported VOC, NO,,
and CO controls were 80 percent effective. Sulfur dioxide and PM-10 controls were assumed to be
100 percert effective. The 80 percent rue efectiveness assumptionwas judged to be unreasonéable for
several VOC and CO source caegories. The VOC rule effediveness was changed to 100 percent for
bulk storage tank sources that had VOC control devices codes 90, 91, or 92. These three codes
represent corversion to variable vgpor spacetank, conversion to floaing roof tank, and conversion to
pressurized tank, respectively. These controls were judged to be irrevergble process modifications (there
are SCCswhich represent these type of tanks), and, therefore, 100 percent rul e effectivenesswas applied.
VOC and CO rule effectiveness was changed to 100 percent for dl Petroleum Industry - Fluid Cataytic
Cracking Units (FCCg), SCC 30600201. AP-42lists CO wage heat boilers asa cortrol for these units
with both CO and hydrocarbon emissions reduced to negligide levels. Since these boilers handle VOC
and CO as fuels rather than as emissions, they are treated as a process instead of as control device, and,
therefore, are not subject to rule effectiveness.

Thereis no control device code for CO bailersinthe 1985 NAPAP Inventory. T o implement this
set of revisions, all FCCs were assumed to have CO boilers. In addition, the CO rule effectiveness was
changed to 100 percent for sourcesin five other SCCsthat burn CO asafuel. The CO rule effectiveness
was also changed to 100 percent for sources with In-Process Fuel Use SCCs. According to AP-42, there
should be no CO emisgons fromthese sources. Emissons were not deleted from the inventory, however
applying 80 percent rule effectiveness resulted in CO emissions of up to 36,000 short tons from some In-
Process Fuel Use sources. Changing the rule effectiveness to 100 percent for sourcesin these SCCs
retainsthe emissons, but a more reasondble levels. Table 4.3-2 ligsthe SCCsfor which the CO rule
effectivenesswas changed to 100 percent.

Rule effectivenesswas also adjusted for dl chemical and allied product point sources from 80 to
100 percent.

4.3.3.3 What Emission Factor Changes Occurred?

The VOC emisson factorsfor vehicle refuding were updated to reflect changesin gasoline Reid
vapor pressure (RVP). The 1985 NAPAP gasoline marketing service dation emssionsweredivided into
two components. evaporative losses from underground tanks (Stage 1) and Stage Il vehicle refueling
(including willage). The1985 NAPAP emissionswerederived based on gasoline usage combined with
the following uncontrolled emissions factors from AP-42:

Stagel: 7.31bs/1,000 gdlons
Stage 11: 11.0 1bs/1,000 gallons
Spillage: 0.7 1bs/1,000 gdlons
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These emission factors were used to caculate the fraction of total emissions attributable to each of the
components above. Thetotd pecentage is 38.4 percent for Stagel emissions and 61.6 percent for
Stage I emissions, plus spillage

The Stage |1 emissions were d 0 revised to reflect changes in emission factors Stagell emission
factorsareafunction of gasoline RVP and temperature. Gasoline RV Ps have decreased snce 1985 in
response to the phase | and phase || RVPregulations MOBILES5 was used to calculate Stage 11
emission fadtors for five sanple States(Maryland, Illinois, New Y ork, Texas, and North Caroling).
Factors for each season were calculated based onthe seasonal RV P and temperature (see Tables 4.3-3 to
4.3-5) based on engineering judgement. The national average annual factors for each invertory year are
shown in Table 4.3-6. The 1987 value was used to estimate the 1985 and 1986 emissions.

In addition to updating the emission factor for Stage I, underground tank breathing/emptying losses
werealso added tothe inventory. The AP-42 emission factor of 1.0 Ibs/1,000 gallons was used to
estimate emissions for each inventory year. Gasoline usage was back-calculated from the Stage I1 VOC
emissions and emission factor.

4.3.3.4 What Emissions Calculations Did EPA Use?
A three-step process was used to calculate emissions incorporating rule effectiveness. First, base

year controlled emissons are projected to theinventory year using the following formula
(Equation 4.3-1):

CE, = CEy + (CE, x EG) (Eq. 4.3-1)

where:  CE, = controlled emissonsfor invertory year i
CE;y, = controlled emissions for base year
EG, = earnings growthfor invertory year i

Earnings growth (EG) is calculated using Equation 4.3-2:

EG =1 DAT,
i DATBY (Eq 43'2)
where: DAT, = earningsdatafor invertory year i
DAT;, = earningsdatain the base year

Second, uncontrolled emissionsin the inventory year are back-calculated from the controlled emissions
based on the control efficiency with the following formula (Equation 4.3-3):
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CE,

UE, = -
(1 ) CEJUT) (Eq. 4.3-3)
100
where:  UE, = uncontrolled emissions for invertory year i
CE, = controlled emissonsfor invertory year |
CEFF = control efficiency (%)

Third, controlled emissions are recal culated incorporating rule efectiveness using the following equation
(Equation 4.3-4):

EF,
EF,,

(Eq. 4.3-4)

CERf:UCiX(L_(REFF)X(CEIPj)X
100 100

where:.  CER = controlled emissions incorporating rule effectiveness
ucC = uncontrolled emissons
REFF = rule dfectiveness (%)
CEFF = control efficiency (%)
EF, = emission fador for inventory year i
EFg, = emission fector for base year

In many cases, the PM-10 emissions calculated based on the partide size distribution and PM-10
control efficiency were higher than the TSP emissions because of inconsistencies between the TSP
control efficiencies fromthe 1985 NAPAP inventory and the control effidendes determined usingthe PM
Calculator. Thiserror may have been compounded inthe following steps with the values sl ected for
particle size didribution and eficiency. In the instances where the controlled PM-10 emissonswere
calculated to be higher than the controlled TSP emissons, the controlled PM-10 emissions were replaced
with the controlled TSP emissions. The uncontrolled PM-10 was then recal culated using the revised
PM-10 emissions and the control efficiency from the PM Calculator. It was assumed that in these
instances virtually all of the particles above 10 microns are being controlled and that particles emitted
after the control device are all particles of 10 microns or less.

The basis for replacing the PM-10 emissions with the TSP emissions in these cases is the assumption
that the controlled TSP emissions from the 1985 NAPAP inventory are the bes data that are available as
ameasure of point source particulate emissions. If it isassumed that the uncontrolled emissions were the
best data available, then anadjustmert to the TSP control efficiency (resulting in an increase to actual
TSP emissions) would be performed rather than repladng the PM-10 emissions.

4.3.3.5 For What Source Categories Did EPA Revise VOC and SO, Emissions?

The EPA revised the NAPAP projected VOC emissions for hazardous waste treatment, storage, and
disposal facilities (TSDF) in the point source inventory, petroleum refinery fugitive emissions in the area
source inventory, and point source SO, emissions for a copper simelte based on current dataavailable for
these categories
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Hazardous waste TSDF emissions were updated using an April 1989 file from EPA’ sEmission
StandardsDivision (ESD).** This file provided estimates of TSDF emissions with longitude and latitude
as the geographical indicator for each facility. The longitude and latitude were used to match emissions
to the appropriate State and county. Theemissionsweregenerated by using the Hazardous Waste Data
Management System (HWDM S)'® which includes data on facility-specific process descriptions, wase
characterization and quantities, and VOC speciation. HWDMS generated national emissions estimates by
summing emissions from each plant process at a TSDF. Speciated emissions from each plant process
were calaulaed asthe quantity of a specific waste hand ed, multiplied by aprocess-specific emission
factor. Emission factors were taken from the Background Information Documents for TSDFs.** The
emission estimates displayed in Table 4.3-7 for eight countieswere removed based on commerts EPA
received from various State and Regional Emission | nventory personndl.

Areasource petroleum refinery fugitive emissions were re-estimated based ona revised egimate of
national petroleum refinery emissions. The national petroleum refinery emissions used to estimate area
source emissionsinthe 1985 NA PAP were obta ned from the Emissions Trends report.** The emissions
for blowdown systems were revised to reflect the high levd of control as shown in the point source
inventory.

The area source petroleum refinery fugitive em ssions were re-estimated using the revised national
emission total by applying the methodology used to develop the 1985 NAPAP estimate.*? Total county
fugitive petroleum refinery emissions were determined by distributing the revised Emisson Trends
estimate (excluding process heatersand catd ytic cradking units) based on 1985 county refinery capecity
from the DOE Petroleum Supply Annual.** Refinery capecity from this publication was allocated to
counties based on the desgnated location of the refinery. The 1985 NAPAP Emission Inventory was
used to aid in the matching of refineriesto location.

Total area source petroleum refinery fugitive emissions were then estimated by subtracting the point
sour ce emissions (SCCs 3-06-004 through 3-06-888) from the tota county-level emissions. Negative
values (indicating higher point source emissons than the totals shown for the county), were re-allocated
to counties exhikiting positive emission values based on the proportion of total refinery capacity for each
county to avoid double-courting of emissions. This resulted inan estimateof 351,000 short tors for
1985 compared with the earlier 1985 NAPAP estimate of 728,000 short tons (area source refinery
fugitives). This revised 1985 edimate was projected to the inventory years, as described in section
4.3.3.1.

The SO, emissionsfor 1987 through 1989 were adjusted to correct for the permanent closing of the
Phelps Dodge copper smelter in Arizonain January 1987. This adjustment was made by subtracting the
1985 emissions for State=04, County=003, and NEDS ID=0013 from the inventory for 1987 through
1989.
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4.3.3.6 How Did EPA Grow Point S ource Emissions?

The changesin the point source emissions were equat ed with the changesin historic earnings by
State and industry. Emissions from each point source inthe 1985 NAPAP Emissons|Inventory were
projected to the years 1985 through 1990 based on the growth in earnings by industry (2-digit SIC code).
Historical annud State and industry earnings datafrom BEA’sTable SA-5" were used to represent
growth inearnings from 1985 through 1990.

The 1985 through 1990 earnings data in Table SA-5 are expressed innominal dollas. To be usedto
estimate growth, these values were converted to constant dollarsto remove the effects of inflation.
Earnings daa for each year were converted to 1982 congant dollars using the inplicit price deflator for
PCE.? The PCE deflators used to convert each year’s earnings data to 1982 dollars are:

Year 1982 PCE Deflator
1985 111.6
1987 114.3
1988 124.2
1989 129.6
1990 136.4

Several BEA caegories did not contain a complete time series of data for the years 1985 through
1990. Because the SA-5 data must contain 1985 earningsand earnings for each inventory year (1985
through 1990) to be useful for estimating growth, alog linear regression equation was used where
possible to fill in missing data elements. This regression procedure was performed on all categories that
were missing at least one data point and which contained at least three data pointsin the time series.

Eachrecord in the point sourceinvertory was mached to the BEA earnings data based on the State
andthe 2-digt SIC. Tabe 4.3-8 showsthe BEA earnings category used to project growthfor each of
the 2-digit SICs found in the 1985 NAPAP Emission Inventory. No growth in emissions was assumed
for all point sources for which the matching BEA earnings data were not complete. Table 4.3-8 aso
shows the national average growth and earnings by industry from Table SA-5.

4.3.3.7 How Did EPA Grow Area Source Emissions?

Emissions from the 1985 NAPAP Inventory were grown to the Emission Trendsyears based on
historical BEA earnings data (section 4.3.3.6), historical edimates of fuel consumption, or other
category-specific growth indicators. Table 4.3-9 shows the growth indicators used for each area source
by 1985 NAPAP category.

The SEDS daa wereused as anindicator of emissions growth for the area source fuel combustion
categories and for the gasoline marketing categories shown in Table 4.3-10. (SEDS reports fuel
consumption by sector andfud type.) Sincefud consumption was theactivity levd usedto estimae
emissions for these categories, fuel consumption was a more accurate predictor of changes in emissions,
compared to other surrogae indicators such as earningsor popuaion. SEDSfud consumption daa
were available through 1989 at the time the emission estimates were developed. The 1990 values were
extrapolated fromthe 1985 through 1989 datausing alog linear regressontechnique. In additionto
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projecting 1990 datafor dl fud consumption categories, the regresson procedure was used to fill in
missing data points for fuel consumption caegories if & least three data points in the time series (1985 to
1989) were available.

The last step inthe creation of the area source inventory was matching the 1985 NAPAP categories
to the new AIRS Areaand Mobile Source Subsystem (AM S) categories. Thismatching isprovidedin
Table4.3-11. Notethat thereis not adways a one-to-one correspondence between 1985 NAPAP and
AMS categories. For example, the gasoline marketing NAPAP category was split into two separate
AMS caegoriesrepreserting Stage | and Sage |1 emissons In addition, three 1985 NAPAP SCCs are
not included in the AM S system of codes. Therefore, AMS codes were created for process emissions
from pharmaceutical manufacture, synthetic fiber manufacture, and SOCMI fugitive emissons

4.3.4 How Did EPA Develop Emissions for 1985 to 1989?

The 1990 Interim Inventory was used as the base year fromwhich emissonsfor 1985 to 1989 were
estimated. As discussed under section 4.3.3, the 1985 NAPAP controlled emissions were grown to 1990
to serve as the starting point for preparing the 1990 Interim Inventory emissions. However, severa
changes were made to the 1990 emissionsto improve theinvertory prior to backcasting the em ssionsto
1985 through 1989. Consequently, the 1985 emissions estimated by this mehod do not match the 1985
NAPAP Emission Inventory. The factors used to backcast 1990 emissions to prior years are the same as
the factors used to grow 1985 NAPAP emissions to 1990.

4.3.5 What is the 1990 NET Inventory?

The 1990 NET inventory is based primarily on State data, with the 1990 Interim Invertory data
filling in the gaps. The database houses U.S. annual and average summer day emission estimates for the
50 States and the District of Colunmbia. Seven pollutants (CO, NO,, VOC, SO,, PM-10, PM-2.5, and
NH,) were estimated for 1990. T he State datawere extracted from three sources, the OTAG inventory,
the GCVTCinventory, and AIRS/FS. Sedtions4.35.1, 4.3.5.2,and 4.3.5.3 give brid descriptions of
these efforts. Section 4.3.5.4 describes the efforts necessary to supplement the inventory gaps that are
either temporal, spacial, or pollutant. Since EPA did not receive documentation on how these inventories
were devdoped, this sedion only describesthe effort to colled the data and any modificaions or
additions mede to the data.

4.3.5.1 OTAG

The OTAG inventory for 1990 was compleed in December 1996. The database houses emission
estimates for those States in the Super Regional Oxidant A (SUPROXA) domain. The estimates were
devel oped to represent average summer day emissions for the ozone pollutants (VOC, NO,, and CO).
Thissection gives a background of the OTAG emission inventory and the data collection process.

4.3.5.1.1 Inventory Components —

The OTAG inventory contains datafor all States that are partialy or fully in the SUPROXA
modeling domain The SUPROXA domain was developed in the lae 1980s as part of the EPA regional
oxidant modeling (ROM) applications EPA hadinitially used three andler regional domains (Northead,
Midwest, and Southeast) for ozone modeling, but wanted to modd the full effects of transport in the
eastern United States without having to deal with estimating boundary conditions along relatively high
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emission areas Therefore, these three domanswere combined and expanded to form the Super Domain.
The western extent of the domain was designed to allow for coverage of the largest urban areasin the
eastern United States without extending too far west to encounter terrain difficulties associated with the
Rocky Mountairs. The Northern boundary was designed to include the mgjor urban areas of eagern
Canada. The southern boundary was designed to include as much of the United States as possible, but
was limitedto latitude 26°N, due to computational limitations of the photochemical modds (Emission
estimates for Canada were not extracted from OTAG for indusion inthe NET invertory.)

The current SUPROXA domain is defined by the following coordinates:

North:  47.00°N East:  67.00°W
South:  26.00°N Wed:  99.00°W

Its eastern boundary isthe Atlantic Ocean and itswegern border runs from northto souththrough North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma and Texas. In total, the OTAG Invertory
completely covers 37 States and the District of Columbia.

The OTAG inventory isprimarily an ozone preaursor inventory. It includes emission edimates of
VOC, NO,, and CO for dl gpplicable source categories throughout the domain. It dso includesa smdll
amount of SO, and PM-10 emission data that was sent by States dong with their ozone precursor data.
No quality assurance (QA) was peformed onthe SO, and PM- 10 emission estimates for the OTAG
inventory effort.

Since the underlying purpose of the OTAG invertory is to support photochemical modding for
ozone, it is primarily an average summer day inventory. Emission estimates that were submitted as
annual emission edimateswere converted to average summer day estimaes using operating schedule data
and default temporal profiles and vice versa.

The OTAG inventory is made up of three major components: (1) the point source component,
which includes segment/pollutant level emission estimates and other relevant data (e.g., stack parameters,
geographic coordinates, and base year control information) for al stationary point sourcesin the domain;
(2) the area source component, which includes county level emission estimetes for all dationary area
sources and non-road engines; and (3) the on-road vehicle componert, which includes county/roadway
functional class/vehicle type estimates of VM T and MOBILE5a input files for the entire domain. Of
these three components, the NET inventory extracted dl but the utility emissons (See sedtion 4.2 for a
description of the utility NET emissions and section 4.6 for theon-road mobile NET emissons)

4.3.5.1.2 Interim Emissions Inventory (OTAG Default) —

The primary data sourcesfor the OTAG inventory were the individual States Where States were
unableto provide data, the 1990 Interim Invertory was used for default inventory data* A more
detailed description of the 1990 Interim Inventory is presented in ction 4.3.3.
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4.3.5.1.3 State Data Collection Procedures —

Since the completion of the Interim Inventory in 1992, many States had completed 1990 invertories
for 0zone nonattainment areas as required for preparing SIPs. In addition to these SIP inventories, many
States had developed more comprehensive 1990 emission estimates covering their entire State. Since
these State inventories were both more recent and more comprehensive than the Interim Inventory, a new
inventory was developed based on State inventory data (where availalde) in an effort to develop the most
accurate emisson inventory to use in the OTAG nodeling.

On May 5, 1995, aletter from John Seitz (Director of EPA’s Office of Air Quality Planning and
Standards[OAQPS]) and Mary Gade (Vice President of ECOS) to State Air Diredors, States were
requested to supply available emission inventory datafor incorporationinto the OTAG inventory.®
Specificaly, States were requested to supply al availake point and area source emissions data for VOC,
NO,, CO, SO,, and PM-10, with the primary focus on emissions of 0zone precursors Some emission
invertory datawererecaved from 36 of the 38 States in the OTAG domain. To minimize theburdento
the States, there was no specified format for submitting State data. The majority of the State data was
submitted in one of three formats:

1) an EmissonsPreprocessor System Verson 2.0 (EPS2.0) Workfile
2) anad hoc report from AIRS/FS
3) datafiles extracted from a State emission inventory database

The origin of data submitted by each Stateis described in section 4.3.5.1.4.1 for point sources and
4.3.5.1.4.2 for area sources.

4.3.5.1.4. State Data Incorporation Procedures/Guidelines —

Thegeneral procedurefor incorporating State data into the OTAG Invertory wasto takethe data
“asis’ fromthe State submissions. There were two main exceptions to thispolicy. Hrst, any invertory
data for years other than 1990 was back cast to 1990 using BEA Industria Earnings data by State and
2-digit SIC code.! This conversion was required for five States that submitted point source data for the
years 1992 through 1994. All other data submitted were for 1990.

Second, any emission invertory data that included annual emission estimates but not average
summer day values were temporally allocated to produce average summer day values. This temporal
allocation was performed for point and area data supplied by severa States. For point sources, the
operating schedule data, if supplied, were used to temporally allocate annual emissions to average
summer weekday using the following equation:

EMISSIONS o, = EMISSIONS o0 * SUMTHRU * 1/(13 * DPW) (Eq. 4.3-5)

where: EMISSIONS, o, average summer day emissons
EMISSIONS, \nuaL = annua emissons
SUMTHRU summer throughput percentage
DPW days per week in operation
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If operaing schedule data wer e not supplied for the point source, annua emissons were temporaly
allocated to an average summer weekday using EPA’s default Temporal Allocation file. Thiscomputer
file contains default seasonal and daily temporal profiles by SCC. The following equation was used:

EMISSIONS,, o, = EMISSIONS i | (SUMFACg.. + WDFACy,) (Eq. 4.3-6)

where. EMISSIONS, o, average summer day emissions
EMISSIONS, \nuaL = annua emissons
SUMFAC default summer season temporal factor for SCC
WDFACg. default summer weekday temporal factor for SCC

There were a small number of SCCs that were not in the Temporal Allocation file. For these SCCs,
average summer weekday emissions were assumed to be the same as those for an average day during the
year and were calculated using the following equation:

EMISSIONS ;r, = EMISSIONS jynrar | 365 (Eq. 4.3-7)
where: EMISSIONS, o, = average summer day emissons
EMISSIONS, \nuat = annua emissons

4.3.5.1.4.1  Point. For stationary point sources, 36 of the 38 Statesin the OTAG domain supplied
emission estimates covering the entire State. Data from the Interim Invertory were used for the two
States (lowa and Mississppi) that did not supply data. Most States supplied 1990 point source data,
although some States supplied data for later years because the later year datareflected significant
improvements over their 1990 data. Inventory data for years other than 1990 were backcast to 1990
using BEA historical estimates of industrial earnings at the 2-digit SIC level. Table 4.3-12 provides a
brief description of the point source data supplied by each State. Figure 4.3-1 shows the States that
supplied point source data and whether the data were for 1990 or a later yea.

4.3.5.1.4.2 Area. For areasources 17 of the 38 Statesinthe OTAG domain supplied 1990 emission
estimates covering the entire State, and an additional nine States supplied 1990 amission estimates
covering part of their State (partid coverage was mostly in ozone nonattainment areas). | nterim
Inventory data were the sole data source for 12 States. Where the area source data supplied included
annua emission edimates, the default tempora factors were used to develop average summer daily
emission estimetes. Table 4.3-13 provides a lrief description of the area source data supplied by each
State. Figure 4.3-2 shows the States that supplied area source data.

4.3.5.1.4.3  Rule Effectiveness. For the OTAG inventory, States were asked to submit their best
estimate of 1990 emissions. There was no requirement that State-submitted point source data include
rule effectiveness for plantswith controlsin placeinthat year. Stateswereingtructed to usether
judgment about whether to include rule effectiveness in the emission estimates. As aresult, some States
submitted estimates that were calculated using rule effectiveness, while other States submitted estimates
that were calculated without using rule effectiveness.
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The use of rule effectiveness in estimating emissions canresult in emission estimates that are much
higher than estimates for the same source calculated without using rule efectiveness, especidly for
sources with high control efficiencies (95 percent or above). Because of this problem, there wasconcern
that the OTAG emission estimates for States that used rule effectiveness would be biased to larger
estimates relative to States that did not include rule effectiveness in their computations.

Totest if thisbias existed, county level maps of point source emissions were developed for the
OTAG domain If this bias did exist, one would expect to see sharp differences at State borders between
Statesusing rule efectiveness and Staes not using rue efectiveness. Sharp State boundaries were not
evident in any of the maps created. Based on thisanalysis, it was determined that impact of rule
effectiveness inconsstencies was not causing large biases in theinventory.

4.3.5.2 Grand Canyon Visibility Transport Commission Inventory

The GCVTC inventory includes detailed emissions data for 11 States: Arizona, California,
Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming.® This
invertory was developed by compiling and merging existing inventory databases. The primary data
sources used were State inventories for California and Oregon, AIRS/FS for VOC, NO,, and SO, point
source data for the other nine States, the 1990 | nterim Inventory for area source data for the other nine
States, and the 1985 NAPAP inventory for NH, and TSP data. In addition to these existing data, the
GCVTC inventory includes newly developed emission estimates for forest wildfires and prescribed
burning.

After a detailed analysis of the GCVTC inventory, it was determined tha the following portions of
the GCV TC inventory would be incorporaed into the PM inventory:

« complete point and area source datafor California

« completepoint and aea ource data for Oregon

« forest wildfiredata for the entire 11 Sate regon

«  precribed burning datafor the entire 11 Stateregion

State data from California and Oregon were incorporated because they are complete invertories
developed by the States and ar e presumably based on more recent, detailed and accurate datathan the
Interim Inventory (some of which is till based on the 1985 NAPAP inventory). The wildfire datain the
GCVTC invertory represent a detalled survey of fored firesinthe study area and are clearly more
accurate than the wildfire data in the Interim Invertory. The prescribed burning data in the GCVTC
invertory are the same as the data in the Interim Inventory at the state level, but contain more detailed
county-level data.

Non-utility point source emission estimates inthe GCVTC inventory from States other than
Cdiforniaand Oregon came from AIRS/FS. Corrections were made to thisinventory to the VOC and
PM emissions. The organic emissions reported in GCVTC invertory for California are total organics
(TOG). Thes emissions were converted to VOC using the profiles fromEPA’s SPECIATEY database.
Since the PM emissions in the GCVTC were reported as both TSP and PM-2.5, EPA estimated PM-10
from the TSP inasimilar manner as described in sction 4.3.3.4.
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4.3.5.3 AIRS/FS

SO, and PM-10 (or PM-10 estimated from TSP) sources of greater than 250 tons per year as
reported to AIRS/FS that were not included in either the OTAG or GCVTC invertories were appended
to the NET inventory. The data were extracted from AIRS/FS using the data criteriaset ligted in
Table4.3-14. The data dements extracted aredso liged in Table 4.3-14. The datawere extracted in
late November 1996. It isimportant to note that estimated emissions were extracted.

4.3.5.4 Data Gaps

As dtated above, the starting point for the 1990 NET inventory isthe OTAG, GCVTC, AIRS, and
1990 Interiminventories. Data added to these inventoriesinclude estimetes of SO,, PM-10, PM-2.5, and
NH,, as wel asannua or ozone season daly (depending on the inventory) emisson estimates for dl
pollutants. This section describes the steps taken to fill in the gaps from the other inventories.

4.3.5.4.1 SO, and PM Emissions —

For SO, and PM-10, State data from OTAG were used wherepossible (The GCVTC inventory
contained SO, and PM amud emissions.) In most cases, OTAG data for these pollutants were not
available. For point sources, daafor plants over 250 tons per year for SO, and PM-10were added from
AIRS/FS. The AIRS/FS datawerealso matched to the OTAG plantsand the emissions were attached to
existing plants from the OTA G datawhere a matchwasfound. Where no mach was found to the plants
inthe OTAG data, new plants were added to the inventory. For OTAG plants where there were no
matching datain AIRS/FS and for all area sources of SO, and PM-10, emissions were calculated based
on the emission estimetes for other pollutants.

The approach to devdoping SO, and PM-10 emissions from unmatched point and area sources
involved using uncontrolled emission factor ratios to cal culate uncontrolled emissions. This method used
SO, or PM-10 ratios to NO,. NO, was the pollutant utilized to calculate the ratio because (1) the types
of sources likely to be important SO, and PM-10 emitters are likely to be similar to important NO,
sources and (2) the generally high quality of the NO, emissionsdata. Ratios of SO,/NO, and PM-10/NO,
based on uncontrolled emission factors were developed. These ratios were multiplied by uncontrolled
NO, emissionsto determineeither uncontrolled SO, or PM-10 emissions. Once the uncontrolled
emissions were calculated, information on VOC, NO,, and CO control deviceswas used to determine if
they also controlled SO, and/or PM-10. If this review determined tha the control devices liged did not
control SO, and/or PM-10, plant matches between the OTAG and Interim Invertory were performed to
ascertainthe SO, and PM-10 controls applicabl e for those sources. The plant matching component of
this work involved only simple maching based on information related to the State and county Federal
Information Processing Standards (FIPS) code, along with the plant and point IDs

There wasone exceptionto the procedures used to devdop the PM-10 point source estimates. For
South Cardlina, PM-10 emission edimates came from the Interim Inventory. This was because So