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Components of an Emissions Modeling 
Platform

Base year emissions inventory
Emissions models, tools, and ancillary data
Emissions summaries and maps and standard Quality 
Assurance of Emissions, including comparisons to previous 
emissions platform
Future projections for reg/policy apps

2002 Base case: remove 2002-specific “events” such as 
specific, individual fires and hourly CEM so that can be 
used in conjunction with a future year to use for 
computing RRFs
Future year(s) Base: future year that incorporates 
known changes from 2002 (promulgated rules, plant 
closures)
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Basic Components of Air Quality Modeling SystemBasic Components of Air Quality Modeling System

upstream/downstream
component here
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Near-Term Regulatory Applications Using the 
2002-based Platform

O3 NAAQS Final RIA

OTAQ rules and studies (Loco-Marine, Bond, 
SECA)
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SMOKE Emissions Processing

Created SMOKE 2.3.2 
specifically for platform
Advanced custom scripts 
and new approaches 
Ongoing performance 
improvements for this FY
Biogenics from BEIS 3.13 
with 2002 meteorology
EGUs: Hourly CEM data for 
SO2 and NOx (other 
pollutants follow hourly 
heat input)

ptipm EGUs
ptnonipm Point nonEGUs
ptfire Point fires (2002 model perf only)
ag Agricultural NH3
afdust Nonpoint fugitive dust
avefire Average fires (future-years only)
nonptfire Nonpoint fires (2002 model perf only)
nonpt All other nonpoint emissions
onroad Onroad mobile
nonroad Nonroad mobile
alm aircraft, locomotive, and commercial marine

Point

Nonpoint

Mobile

Modeling sectors:

Ancillary data updates
SPECIATE4.1 speciation profiles 
via EMF’s Speciation Tool
New spatial surrogates vis EMF’s
Surrogate Tool
New cross-references customized 
for CAP and CAP/HAP platforms
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Using EPA’s Emissions Modeling 
Framework (EMF) to Manage Data/Cases
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2002 National Emissions Inventory

Best integration of CAPs and HAPs to date

Electric Generating Units (EGUs)
CEM data for SO2 and NOx
Other pollutants use state or filled-in data

Mobile Sources
On-road mobile from states or NMIM using MOBILE6
Nonroad mobile from states or NMIM using NONROAD 2005
Aircraft, Locomotive, and Marine from national totals 
subdivided to counties, and state data

NonEGU stationary point sources from state data

Nonpoint (area) sources, including agricultural NH3 from 
animals and fertilizer

Wildfires and prescribed burning are (mostly) daily 
point-source based data

These emissions NOT part of the “regulatory” platform
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Similarities in the 2002 and 2001 
Emissions Modeling Platforms

Same emissions in 2001 and 2002 for:
offshore oil production
Canada and Mexico
average wildfire and prescribed burning

Most temporal, spatial, and speciation 
allocation factors
BELD3 land use data for biogenics
projection approach for stationary non-
EGU source categories



9

Key Changes to the Emissions Modeling 
Platform

Updated current (2002) and future (2020) base 
line emissions

Numerous improvements to emissions 
estimates (multiple sectors)
SMOKE ancillary data updated for new source 
categories in different inventory sectors:

e.g., farms and airports in point inventory, 
portable fuel container emissions

New chemical mechanism (CB05 vs. CB-IV)
SPECIATE 4.1 profiles from Speciation Tool
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Migrating to 2002 NEI, Lessons Learned 
(examples)

“non-traditional” source categories 
in 2002 point inventory

some 10-digit SCCs: sector/SCC 
summaries require updated 
QA/summary procedures
Agriculture NH3 emissions from animal 
(farm) waste
aircraft emissions at airports and 
sometimes reported as point source 
SCC related to jet engines
nonroad mobile ski resort emissions 
(very small)
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Example of 2002 vs 2001 Differences: 
Non-point and Ag Shakeout

Tons Per Year
-1900 - -190

-180 - 0

0.010 - 780

790 - 2300

2400 - 8400

Ammonia from Fertilizer Application
Difference between 2002 - 2001
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Example of Initial 2002 vs 2001 
Differences: Non-point and Ag 
Shakeout (cont.)

NY: ERROR-
stationary 
residential 
combustion 
emissions

TX, NW Ohio: 
supported by 
increased  NH3
emissions 
(previous slide)

?

?
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January 2002 
monthly factor 
~85% LESS 
than 2001;
Supported by 
diminished 
nitrate 
differences in 
Saskatchewan 
in July

Example of 2002 vs 2001 Differences: 
Non-point and Ag Shakeout (cont.)
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Example of 2002 vs 2001 Differences: 
Nonroad Shakeout

miss-allocated ports in 2002 V1,
fixed much earlier for 2001, and 
fixed for subsequent versions of
the 2002 NEI ALM sector

Kept: state-reported 
aircraft in 2002
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Legend
Anthropogenic NOx

< 250

250 - 1,000

1,000 - 2,500

2,500 - 5,000

> 5,000

Anthropogenic NOx for 2002cc in tons/year

Grid size = 36km x 36km
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Legend
PM2.5

< 50

50 - 250

250 - 1,000

1,000 - 2,500

> 2,500

PM2.5 for 2002cc in tons/year

Grid size = 36km x 36km
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How are International Treated in the 
Emissions Modeling Platform?

Year 1999 Mexico inventories, also used for all 
future years

V2.2 for 6 northern states
V1 for lower 26 states
http://www.epa.gov/ttn/chief/net/mexico.html

Year 2000-based Canadian inventories, with 
future years

http://www.epa.gov/ttn/chief/net/canada.html#data

In both inventories, emissions are formatted to 
be most consistent with NEI, for example:

remove windblown dust, catastrophic releases (tire 
fires in a state), sparsely-populated emissions
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How are Natural Emissions Treated in 
the Emissions Modeling Platform?

Biogenic VOC species and NO via BEIS 3.13 and BELD3 
land use data with 2002 meteorology

2001 platform used BEIS 3.12 with 2001 meteorology
impact on ozone estimates very small:
http://www.cmascenter.org/conference/2005/ppt/2_7.pdf

Though lightning emissions are regarded as the largest 
known “natural” contributor to NOx, NO production rates 
and vertical distribution and transport are not very well 
quantified, and its contribution is assumed highly 
variable and very localized and small on average 
compared to anthropogenic NOx: 

http://www.epa.gov/ttn/chief/ap42/ch14/final/c14s03.pdf
http://www.epa.gov/asmdnerl/pdf/pierce-lightning.pdf
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What are the Growth Assumptions for 
the 2020 (BASE) Inventory?

Continue to NOT use economic 
growth factors for most stationary 
non-EGU and non-point (area) 
emissions

consistent with approach used in Final 
PM NAAQS RIA

EGU and OTAQ-based emissions use 
specific projection methodologies



20

Projection Method Overview -CAPs only

EGUs: Updated IPM model 3.0
Stationary sources:

Known plant closures
National program controls: NOX SIP, Consent Decrees & 
Settlements, MACT program, Wood Stove changeouts
Removed spotty SIP info previously used in 2001 Platform
Animal Population growth from DOA/SPPD to project 
emissions of NH3 from animals

Mobile:
Latest VMT projections in collaboration with OTAQ
Use OTAQ’s NMIM to project onroad/nonroad and gas stage 
2
Info on loco/marine from OTAQ 
LTO growth for aircraft
Information from OTAQ on gas cans

Fires: Created new average fire sector
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How are Differences in the 2002 and 2001 
Platforms Reflected in the 2020 Inventories 

Used for Proposal and Final?

National vs. regional
NOx: 2002 slightly less than 2001 corresponds to 2020 2002-
based less than 2020 2001-based: 2020/02 < 2020/01
NOx in northeast 2020/02 < 2020/01

Total anthropogenic vs. individual sectors
nonroad NOx 2002 > 2001 in most of country, 2020 nonroad NOx
increases

2002-2020 “Deltas” very similar by sector/region with a 
couple of notable exceptions:

e.g., smaller VOC reduction from base year to future year in 2002 
platform
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Total Emissions by Year and Platform
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EGU Emissions by Year & Platform
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Non-EGU & Nonpt Emissions by Year & PLatform
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Nonroad Emissions by Year & Platform
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Onroad Emissions by Year & Platform
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