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Underlying thought Underlying thought 
for this projectfor this project……

…….when planning strategically .when planning strategically 
for the future, for the future, 

it is better to use a compass it is better to use a compass 
rather than a maprather than a map……
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OverviewOverview

Goals for Improved Emissions ProjectionsGoals for Improved Emissions Projections
Brief BackgroundBrief Background
Plans for Initial ImprovementsPlans for Initial Improvements
Enhancements to methods in later stagesEnhancements to methods in later stages
Conclusions Conclusions 

*Includes only stationary non-EGU source categories.
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Goals for Improved MethodsGoals for Improved Methods

Transparent,Transparent,
Scientifically basedScientifically based, , 
Consistent with current knowledge,Consistent with current knowledge,
Easily updated for significant changes in future Easily updated for significant changes in future 
events, andevents, and
Allows for ease of altering future year scenario Allows for ease of altering future year scenario 
assumptionsassumptions
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Key Considerations of ProjectKey Considerations of Project

►►Relevant for stationary nonRelevant for stationary non--EGU sourcesEGU sources
►►Forecasts to 2030 currently with Forecasts to 2030 currently with 

consideration of extensions to 2050consideration of extensions to 2050
►►Results shown in this presentation are Results shown in this presentation are 

deliberative and subject to change.deliberative and subject to change.
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BackgroundBackground

►► Equation Typically Used to Forecast Emissions:Equation Typically Used to Forecast Emissions:
Forecast Year Emissions =Forecast Year Emissions =

Base Year Emissions * Base Year Emissions * Emission Activity Change (Growth Emission Activity Change (Growth 
Factor)Factor) * Emission Control Change (Control Factor)* Emission Control Change (Control Factor)

Challenges:Challenges:
How accurate are our Projections of Future Activity How accurate are our Projections of Future Activity 
Levels?Levels?
How accurate are our estimates of Future Emission How accurate are our estimates of Future Emission 
Rates?Rates?
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Background (contBackground (cont’’d)d)

►► Emission Activity Projections Emission Activity Projections –– Growth FactorsGrowth Factors
EGAS DefaultsEGAS Defaults——Typically Use Regional/National Fuel Typically Use Regional/National Fuel 
Consumption Projections from DOE or StateConsumption Projections from DOE or State--level level 
Industry Sector Sales Projections from Regional Industry Sector Sales Projections from Regional 
Economic Model Inc. (REMI)Economic Model Inc. (REMI)

How Closely Do Growth Surrogates Match Each How Closely Do Growth Surrogates Match Each 
Emission Activity?Emission Activity?

How Well Do the Surrogate Forecasts Project Actual How Well Do the Surrogate Forecasts Project Actual 
Emission Activity Changes?Emission Activity Changes?
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Comparison of Total Comparison of Total NOxNOx and SO2:  NEI and SO2:  NEI 
Actual vs. Forecast from 1997 PM Actual vs. Forecast from 1997 PM 

NAAQS RIANAAQS RIA
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NonNon--EGU Stationary Source Emission EGU Stationary Source Emission 
Trends:  Trends:  NOxNOx, SO2, and PM2.5, SO2, and PM2.5



10

Current StudyCurrent Study-- Initial ImprovementsInitial Improvements

►► Source Category PrioritizationSource Category Prioritization
►► Combustion sources Combustion sources –– Use AEO 2008 (forecasts to Use AEO 2008 (forecasts to 

2030)2030)
►► NonNon--Combustion sources Combustion sources –– Use EMPAXUse EMPAX--CGECGE11 as as 

the economic driver and use other improved the economic driver and use other improved 
activity measuresactivity measures

NonNon--point/nonpoint/non--combustion combustion –– identified improvements in identified improvements in 
activity measures for priority sourcesactivity measures for priority sources
Point /nonPoint /non--combustion combustion –– Use statistical relationship of Use statistical relationship of 
historical emissions to production/factors of productionhistorical emissions to production/factors of production

11 Documentation of EMPAXDocumentation of EMPAX--CGE is available at CGE is available at www.epa.gov/ttn/ecaswww.epa.gov/ttn/ecas
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Current Study (contCurrent Study (cont’’d)d)

►►Selected Priority Selected Priority NonpointNonpoint CategoriesCategories
Unpaved Roads (PM)Unpaved Roads (PM)
11 Residential Woodstove/Fireplace 11 Residential Woodstove/Fireplace SCCsSCCs
(VOC, PM, or (VOC, PM, or NOxNOx))
Agricultural Crop Tilling (PM)Agricultural Crop Tilling (PM)
Residential Outdoor Wood Burning Equipment Residential Outdoor Wood Burning Equipment 
(VOC)(VOC)
189 Solvent Utilization 189 Solvent Utilization SCCsSCCs (VOC)(VOC)
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Current Study (contCurrent Study (cont’’d)d)
Alternative 2015 Emission Projections for CAPs

Note results shown in column labeled Pechan use improved methods.  These results are deliberative and may change.
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Current Study (contCurrent Study (cont’’d)d)
Alternative 2030 Emission Projections for CAPs

Note results shown in column labeled Pechan are improved estimates.  These results are deliberative and may change.
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Current Study (contCurrent Study (cont’’d)d)
Priority Nonpoint Category Growth Surrogate Summary

Methods described in column labeled Pechan are improvements.  These results are deliberative and subject to change.
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Current Study Current Study -- Point Sources Point Sources 
Priority CategoriesPriority Categories

►►Petroleum refiningPetroleum refining
►►Paper and Allied ProductsPaper and Allied Products
►►Chemical and Allied ProductsChemical and Allied Products
►►Primary MetalsPrimary Metals
►►Stone, Clay, Glass and ConcreteStone, Clay, Glass and Concrete
►►Oil and Gas ExtractionOil and Gas Extraction
►►OthersOthers
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Example: Paper and Allied ProductsExample: Paper and Allied Products

►► Combustion Sources Categories Combustion Sources Categories –– Use Use 
AEO 2008 forecastsAEO 2008 forecasts

Combustion categories are major for SO2 and Combustion categories are major for SO2 and NOxNOx
(2002 NEI)(2002 NEI)
►►SO2 SO2 -- 84%84%
►►NOxNOx -- 71%71%

►► NonNon--combustion sources combustion sources –– use statistical use statistical 
regression analysis that relates historical emissions regression analysis that relates historical emissions 
to production measures or factors of productionto production measures or factors of production
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Comparison of Alternative Projection Methods:  Comparison of Alternative Projection Methods:  
Pulp and Paper Point SourcesPulp and Paper Point Sources

2005 Base
Emissions (tpy)1

Combustion Emissions REMI5.5 REMI6.0 EMPAX AEO 2007 REMI5.5 REMI6.0 EMPAX AEO 2007
NOx 213,445.0 238,391.5 238,391.5 197,167.7 223,956.2 275,294.5 275,294.5 242,086.1 257,286.1
SO2 372,797.0 394,542.0 394,542.0 344,367.5 372,391.4 427,414.2 427,414.2 422,820.7 388,889.2

Non-Combustion Emissions

EMPAX results represents simple trend of production forecasts
NOx 88,763.0 110,500.7 105,191.9 119,226.5 100,685.7 163,614.1 136,079.2 136,650.6 121,675.7
SO2 69,850.0 87,384.7 83,061.1 93,821.5 79,232.7 130,884.8 107,584.2 107,534.0 95,750.3

EMPAX results related to historical trend of production (regression analysis)
NOx 88,763.0 110,500.7 105,191.9 86,580.0 100,685.7 163,614.1 136,079.2 83,484.0 121,675.7
SO2 69,850.0 87,384.7 83,061.1 84,033.3 79,232.7 130,884.8 107,584.2 94,247.4 95,750.3

Emissions comparison - EMPAX results related to historical trend of factors of production (regressions analysis)
NOx 88,763.0 110,500.7 105,191.9 86967.63 100,685.7 163,614.1 136,079.2 67,578.2 121,675.7
SO2 69,850.0 87,384.7 83,061.1 54,804.1 79,232.7 130,884.8 107,584.2 25,158.8 95,750.3
use trend of number of employees

Emissions comparison - EMPAX results related to historical trend of factors of production (regressions analysis)
NOx 88,763.0 110,500.7 105,191.9 113,517.7 100,685.7 163,614.1 136,079.2 161,361.3 121,675.7
SO2 69,850.0 87,384.7 83,061.1 110247.0 79,232.7 130,884.8 107,584.2 140,154.0 95,750.3
use EMPAX wages forecasts

1 Source NEI.
 AEO 2008 not shown, data expected to be released by the end of May.
Emissions shown above do not consider emission control programs that become effective in the future (e.g.,CAIR).
Illustrative data shown for EMPAX results above - do not quote or cite

Forecast Emissions by Alternative Projection Method
2015 2030
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More work to be done on Point More work to be done on Point 
Source Emission ProjectionsSource Emission Projections

►► Future year forecasts are greatly affected Future year forecasts are greatly affected 
by underlying activity assumptions and by underlying activity assumptions and 
relationshipsrelationships

►►Determine relationships that best represent Determine relationships that best represent 
expected future year emissionsexpected future year emissions

►► Evaluate EMPAX forecasts as basis for Evaluate EMPAX forecasts as basis for 
emissions projectionsemissions projections

►►Compare multiple industry results to Compare multiple industry results to 
determine overall trends determine overall trends 
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Enhancements Enhancements –– Later PhaseLater Phase

►► Consider future year alternative scenarios for key factors Consider future year alternative scenarios for key factors 
affecting emissions affecting emissions -- e.g., population, land use, technology e.g., population, land use, technology 
change, location of new facilities, etc.change, location of new facilities, etc.

►► Use a technology model that allows for alternative future Use a technology model that allows for alternative future 
scenarios scenarios 

e.g., MARKAL (model developed by EPA/ORD)e.g., MARKAL (model developed by EPA/ORD)

►► Use population/land use models to forecast alternative Use population/land use models to forecast alternative 
future scenariosfuture scenarios

e.g., ICLUS/SERGOM (model developed by EPA/ORD)e.g., ICLUS/SERGOM (model developed by EPA/ORD)

►► MultipollutantMultipollutant approachapproach
CAPsCAPs, , HAPsHAPs, and , and GHGsGHGs

►► Consider location of large new point sourcesConsider location of large new point sources
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ConclusionConclusion

►► Improvements of Emissions Projections Methodology are Improvements of Emissions Projections Methodology are 
ongoing and a work in progressongoing and a work in progress

►► Constructive input is welcomeConstructive input is welcome
►► Questions?Questions?

Contact Information:Contact Information:
Linda ChappellLinda Chappell
chappell.linda@epa.govchappell.linda@epa.gov
919919--541541--2864 2864 

Andy Andy BollmanBollman
andy.bollman@pechan.comandy.bollman@pechan.com
919919--493493--3144, ext. 1163144, ext. 116
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