












 342

3. Marine Vessels 

Marine diesel engines range from very small engines used to propel sailboats, or 

used for auxiliary power, to large propulsion engines on ocean-going vessels.  Our 

current marine diesel engine emission control programs distinguish between five kinds of 

marine diesel engines, defined in terms of displacement per cylinder.  These five types 

include small (≤37 kW), recreational, and commercial marine engines.  Commercial 

marine engines are divided into three categories based on per cylinder displacement: 

Category 1 engines are less than 5 l/cyl, Category 2 engines are from 5 l/cyl up to 30 

l/cyl, and Category 3 engines are at or above 30 l/cyl.  Category 3 engines are 2- or 4-

stroke propulsion engines that typically use residual fuel; this fuel has high energy 

content but also has very high fuel sulfur levels that result in high PM emissions.  Most of 

the other engine types are 4-stroke and can be used to provide propulsion or auxiliary 

power.  These operate on distillate fuel although some may operate on a blend of 

distillate and residual fuel or even on residual fuel (for example, fuels commonly known 

as DMB, DMC, RMA, and RMB).  

 There are also a wide variety of vessels that use marine diesel engines and they 

can be distinguished based on where they are used.  Vessels used on inland waterways 

and coastal routes include fishing vessels that may be used either seasonally or 

throughout the year, river and harbor tug boats, towboats, short- and long-distance ferries, 

and offshore supply and crew boats.  These vessels often have Category 2 or smaller 

engines and operate in distillate fuels.  Ocean-going vessels (OGVs) include container 

ships, bulk carriers, tankers, and passenger vessels and have Category 3 propulsion 

engines as well as some smaller auxiliary engines. As EPA deliberates on how to 
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potentially address GHG emissions from marine vessels, we will consider the 

significance of the different engine, vessel, and fuel types.  We invite comment on the 

marine specific issues that EPA should consider; in particular, we invite commenters to 

compare and contrast potential marine vessel solutions to our earlier discussions of 

highway and nonroad mobile sources and our existing marine engine criteria pollutant 

control programs. 

 

a. Marine Vessel GHG Emissions 

 

Marine engines and vessels emitted 84.2 million metric tons of CO2 in 2006, or 

3.9 percent of the total mobile source CO2 emissions. CO2 emissions from marine vessels 

are expected to increase significantly in the future, more than doubling between 2006 and 

2030.  The emissions inventory from marine vessels comes from operation in ports, 

inland waterways, and offshore.  The CO2 inventory estimates presented here refer to 

emissions from marine engine operation with fuel purchased in the United States.187  

OGVs departing US ports with international destinations take on fuel that emits 66 

percent of the marine vessel CO2 emissions; the other 34 percent comes from smaller 

commercial and recreational vessels. 

 GHG emissions from marine vessels are dominated by CO2 emissions which 

comprise approximately 94 percent of the total.  Approximately 5.5 percent of the GHG 

emissions from marine vessels are due to HFC emissions, mainly from reefer vessels 

(vessels which carry refrigerated containers).  Methane and nitrous oxide make up less 

than 1 percent of the marine vessel sector GHG emissions on a CO2 equivalent basis.  
                                                 
187 U.S. EPA, “Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2006,” April 15, 2008. 
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Comment is requested on the contribution of marine vessels to GHG emissions and on 

projections for growth in this sector. 

 

b. Potential for GHG Reductions from Marine Vessels 

 

 There are significant opportunities to reduce GHG emissions from marine vessels 

through both traditional and innovative strategies.  These strategies include technological 

improvements to engine and vessel design as well as changes in vessel operation.  This 

section provides an overview of these strategies, and a more detailed description is 

available in the public docket.188  EPA requests comment on the advantages and 

drawbacks of each of the strategies described below, as well as on additional approaches 

for reducing greenhouse gases from marine vessels. 

 

i. Reducing GHG emissions through marine engine changes  

 

GHG emissions may be reduced by increasing the efficiency of the marine 

engine.  As discussed earlier for heavy-duty trucks, there are a number of improvements 

for CI engines that may be used to lower GHGs.  These improvements include higher 

compression ratios, higher injection pressure, shorter injection periods, improved 

turbocharging, and electronic fuel and air management.  Much of the energy produced in 

a CI engine is lost to the exhaust.  Some of this energy can be reclaimed through the use 

of heat recovery systems.  We request comment on the feasibility of reducing GHG 

                                                 
188  “Potential Technologies for GHG Reductions from Commercial Marine Vessels”, memorandum from 
Michael J. Samulski, U.S. EPA, to docket xx, DATE. 
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emissions through better engine designs and on additional technology which could be 

used to achieve GHG reductions. 

As discussed above, marine engines are already subject to exhaust emission 

standards.  Many of the noxious emissions emitted by internal combustion engines may 

also be GHGs.  These pollutants include NOx, methane, and black carbon soot.  

Additionally, some strategies used to mitigate NOx and PM emissions can also indirectly 

impact GHGs through their impact on fuel use -- for example, use of aftertreatment rather 

than injection timing retard to reduce NOx emissions.  We request comment on the GHG 

reductions associated with HC+NOx and PM emissions standards for these engines. 

The majority of OGVs operate primarily on residual fuel, while smaller coastal 

vessels operate primarily on distillate fuel.  Shifting more shipping operation away from 

residual fuel would reduce GHG emissions from the ship due to the lower 

carbon/hydrogen ratio in distillate fuel.  Marine engines have been developed that operate 

on other lower carbon fuels such as natural gas and biodiesel.  Because biodiesel is a 

renewable fuel, lifecycle GHG emissions are much lower than for operation on petroleum 

diesel.  We request comment on these and other fuels that may be used to power marine 

vessels and the impact these fuels would have on lifecycle GHG emissions. 

   A number of innovative alternatives are under development for providing power 

on marine vessels.  These alternative power sources include fuel cells, solar power, wind 

power, and even wave power.  While none of these technologies are currently able to 

supply the total power demands of larger, ocean-going vessels, they may prove to be 

capable of reducing GHG emissions through auxiliary power or power-assist 

applications.  Hybrid engine designs are used in some vessels where a bank of engines is 
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used to drive electric motors for power generation.  The advantage of this approach is that 

the same engines may be used both for propulsion and auxiliary needs.  Another 

advantage is that alternative power sources could be used with a hybrid system to provide 

supplemental power.  We request comment on the extent to which alternative power 

sources and hybrid designs may be applied to marine vessels to reduce greenhouse gases. 

 

ii. Reducing GHG emissions through vessel changes 

 

 GHG emissions may be reduced by minimizing the power needed by the vessels 

to perform its functions.  The largest power demand is generally for overcoming 

resistance as the vessel moves through the water but is also affected by propeller 

efficiency and auxiliary power needs.   

Water resistance is made up of the effort to displace water and drag due to friction 

on the hull.  The geometry of the vessel may be optimized in many ways to reduce water 

resistance.  Ship designers have used technologies such as bulbous bows and stern flaps 

to help reduce water resistance from the hull of the vessel.  Marine vessels typically use 

surface coatings to inhibit the growth of barnacles or other sea life that would increase 

drag on the hull.  Innovative strategies for reducing hull friction include coatings with 

textures similar to marine animals and reducing water/hull contact by enveloping the hull 

with small air bubbles released from the sides and bottom of the ship. 

 Both the wetted surface area and amount of water displaced by the hull may be 

reduced by lowering the weight of the vessel.  This may be accomplished through the use 

of lower weight materials such as aluminum or fiberglass composites or by simply using 
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less ballast in the ship when not carrying cargo.  Other options include ballast-free ship 

designs such as constantly flowing water through a series of pipes below the waterline or 

a pentamaran hull design in which the ship is constructed with a narrow hull and four 

sponsons which provide stability and eliminate the need for ballast water.  We request 

comment to the extent that these approaches may be used to reduce GHGs by reducing 

fuel consumption from marine vessels in the future.  We also request comment on other 

design changes that may reduce the power demand due to resistance on the vessel. 

 In conventional propeller designs, a number of factors must be considered 

including load, speed, pitch, diameter, pressure pulses, and cavitation (formation of 

bubbles which may damage propeller and reduce thrust).  Proper maintenance of the 

propeller can minimize energy losses due to friction.  In addition, propeller coatings are 

available that reduce friction on the propeller and lead to energy savings.  Because of the 

impact of the propeller on the operation of the vessel, a number of innovative 

technologies have been developed to increase the efficiency of the propeller.  These 

technologies include contra-rotating propellers, azimuth thrusters, ducted propellers, and 

grim vane wheels.  We request comment on the GHG reductions that may be achieved 

through improvements in vessel propulsion efficiency, either through the approaches 

listed here or through other approaches. 

Power is also needed to provide electricity to the ship and to operate auxiliary 

equipment.  Power demand may be reduced through the use of less energy intensive 

lighting, improved electrical equipment, improved reefer systems, crew education 

campaigns, and automated air-conditioning systems. We request comment on the 

opportunities to provide auxiliary power with reduced GHG emissions. 
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In addition, GHG emissions may be released from leaks in air conditioning or 

refrigeration systems.  There is a large amount of fluorinated and chlorinated 

hydrocarbons used in refrigeration and air-conditioning systems on ships.  We request 

comment on the degree to which marine vessels emit fluorinated and chlorinated 

hydrocarbons to the atmosphere, and on measures that may be taken to mitigate these 

emissions. 

 

iii. Reducing GHG emissions through vessel operational changes 

 

 In addition to improving the design of the engine and vessel, GHG emissions may 

be reduced through operational measures.  These operational measures include reduced 

speeds, improved routing and fleet planning, and shore-side power. 

 In general, the power demand of a vessel increases with at least the square of the 

speed; therefore, a 10 percent reduction in speed could result in more than a 20 percent 

reduction in fuel consumption, and therefore in GHG emissions.  An increased number of 

vessels operating at slower speeds may be able to transport the same amount of cargo 

while producing less GHGs.  In some cases, vessels operate at higher speeds than 

necessary simply due to inefficiencies in route planning or congestion at ports.  Ship 

operators may need to speed up to correct for these inefficiencies.  GHG reductions could 

be achieved through improved route planning, coordination between ports, and weather 

routing systems.  GHG reductions may also be achieved by using larger vessels and 

through better fleet planning to minimize the time ships operate at less than full capacity. 



 349

We request comment on the extent to which greenhouse gas emissions may be practically 

reduced through vessel speed reductions and improved route and fleet planning. 

 Many ports have shore-side power available for ships as an alternative to using 

onboard engines at berth.  To the extent that the power sources on land are able to 

produce energy with lower GHG emissions than the auxiliary engines on the vessel, 

shore-side power may be an effective strategy for GHG reduction.  In addition to more 

traditional power generation units, shore-side power may come from renewable fuels, 

nuclear power, fuel cells, windmills, hydro-power, or geothermal power.  We request 

comment on GHG reductions that could be achieved through the use of shore-side power. 

 

c. Regulatory Options for Marine Vessels 

 

EPA could address GHG emissions from marine vessels using strategies from a 

continuum of different regulatory tools, including emission standards, vessel design 

standards, and strategies that incorporate a broader range of operational controls.  These 

potential regulatory strategies are briefly described below.  As is the case with other 

source categories, EPA is also interested in exploring the potential applicability of 

flexible mechanisms such as banking and credit trading.  With regard to ocean-going 

vessels, we are also exploring the potential to address GHG emissions through the 

International Maritime Organization under a program that could be adopted as a new 

Annex to the International Convention for the Prevention of Pollution from Ships 

(MARPOL).  Those efforts are also described below.  EPA requests comment on the 

advantages and drawbacks of each of these regulatory approaches. 
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 As with trucks and land-based nonroad equipment, the first regulatory approach 

we could consider entails setting GHG emission limits for new marine diesel engines.  

For engines with per cylinder displacement up to 30 liters (i.e., Category 1 and Category 

2), EPA has already adopted stringent emission limits for several air pollutants that may 

be GHGs, including NOx, methane (through hydrocarbon standards) and black carbon 

soot (through PM standards).  This emission control program could be augmented by 

setting standards for GHG emissions that could be met through the application of the 

technologies described above (e.g., improved engine designs, hybrid power).  We request 

comment regarding issues that EPA should consider in evaluating this approach and the 

most appropriate means to address the issues raised.  We recognize that an engine-based 

regulatory structure would limit the potential GHG emission reductions compared to 

programs that include vessel technologies and crediting operational improvements.  In the 

remainder of this section, we consider other options that would have the potential to 

provide greater GHG reductions by providing mechanisms to account for vessel and 

operational changes. 

 A second regulatory approach to address GHG emissions from marine vessels is 

to set equipment standards.  As described above, these could take the form of standards 

that require reduced air and/or water resistance, improved propeller design, and auxiliary 

power optimization.  Equipment standards could also address various equipment onboard 

vessels, such as refrigeration units.  While Annex VI currently contains standards for 

ozone depleting substances, this type of control could be applied more broadly to U.S. 

vessels that are not subject to the Annex VI certification requirements. 
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 A critical characteristic of marine vessels that must be taken into account when 

considering equipment standards is that not all marine vessels are designed alike for the 

same purpose.  A particular hull design change that would lower GHGs for a tug boat 

may not be appropriate for a lobster vessel or an ocean-going vessel.  These differences 

will have an impact on how an equipment standard would be expressed.  We request 

comment on how to express equipment standards in terms of an enforceable limit, and on 

whether it is possible to set a general standard or if separate standards would be necessary 

for discrete vessel types/sizes.  We also request comment on the critical components of a 

compliance program for an equipment standard, how it can be enforced, and at what point 

in the vessel construction process it should be applied. 

 In addition to the above, the spectrum of regulatory approaches we outline in 

section VI.C.2.c for nonroad engines and vehicles could potentially be applied to the 

marine sector as well, with corresponding GHG reductions.  These would include: (1) 

setting mission-based vessel standards (such as GHG gram per ton-mile shipping 

standards) for at least some marine applications where this can be reliably measured and 

administered, (2) allowing vessel changes such as lower resistance hull designs to 

generate credits against marine engine-based standards, (3) granting similar credits for 

operational measures such as vessel speed reductions, and (4) further allowing such 

credits to be used in wider GHG credit exchange programs.  We note too that the 

implementation complexities for these approaches discussed in section VI.C.2.c apply in 

the marine sector as well, and these complexities increase as regulatory approaches move 

further along the continuum away from engine-based standards. 
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 Separate from the Annex VI negotiations for more stringent NOx and PM 

standards discussed above, the United States is working with the Marine Environment 

Protection Committee of the IMO to explore appropriate ways to reduce CO2 emissions 

from ships for several years.  At the most recent meeting of the Committee, in April 

2008, the Member States continued their work of assessing short- and long-term GHG 

control strategies.  A variety of options are under consideration, including all of those 

mentioned above.  The advantage of an IMO-based program is that it could provide 

harmonized international standards.  This is important given the global nature of vessel 

traffic and given that this traffic is expected to increase in the future.  

  

4. Aircraft 

 

 In this section we discuss and seek comment on the impact of aircraft operations 

on GHG emissions and the potential for reductions in GHG emissions from these 

operations.  Aircraft emissions are generated from aircraft used for public, private, and 

national defense purposes including air carrier commercial aircraft, air taxis, general 

aviation, and military aircraft.  Commercial aircraft include those used for scheduled 

service transporting passengers, freight, or both.  Air taxis fly scheduled and for-hire 

service carrying passengers, freight or both, but they usually are smaller aircraft than 

those operated by commercial air carriers.  General aviation includes most other aircraft 

(fixed and rotary wing) used for recreational flying, business, and personal transportation 

(including piston-engine aircraft fueled by aviation gasoline).  Military aircraft cover a 

wide range of airframe designs, uses, and operating missions.     
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As explained previously, section 231 of the CAA directs EPA to set emission 

standards, test procedures, and related requirements for aircraft, if EPA finds that the 

relevant emissions cause or contribute to air pollution which may reasonably be 

anticipated to endanger public health or welfare.  In setting standards, EPA is to consult 

with FAA, particularly regarding whether changes in standards would significantly 

increase noise and adversely affect safety.  CAA section 232 directs FAA to enforce 

EPA’s aircraft engine emission standards, and 49 U.S.C. section 44714 directs FAA to 

regulate fuels used by aircraft.  Historically, EPA has worked with FAA and the 

International Civil Aviation Organization (ICAO) in setting emission standards and 

related requirements.  Under this approach international standards have first been adopted 

by ICAO, and subsequently EPA has initiated CAA rulemakings to establish domestic 

standards that are at least as stringent as ICAO’s standards.  In exercising EPA’s own 

standard-setting authority under the CAA, we would expect to continue to work with 

FAA and ICAO on potential GHG emission standards, if we found that aircraft GHG 

emissions cause or contribute to air pollution which may reasonably be anticipated to 

endanger public health or welfare.          

Over the past 25-30 years, EPA has established aircraft emission standards 

covering certain criteria pollutants or their precursors and smoke; these standards do not 

currently regulate emissions of CO2 and other GHGs.189 However, provisions addressing 

test procedures for engine exhaust gas emissions state that the test is designed to measure 

various types of emissions, including CO2, and to determine mass emissions through 

calculations for a simulated aircraft landing and takeoff cycle (LTO).  Currently, CO2 

                                                 
189 Our existing standards include hydrocarbon emissions and CH4 is a hydrocarbon.  If CH4 is present in 
the engine exhaust, it would be measured as part of the LTO test procedure. There is not a separate CH4 
emission standard for aircraft engines.   
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emission data over the LTO cycle is collected and reported.190  Emission standards apply 

to engines used by essentially all commercial aircraft involved in scheduled and freight 

airline activity.191  

 

 a. GHG Emissions from Aircraft Operations  

 

Aircraft engine emissions are composed of about 70 percent CO2, a little less than 

30 percent water vapor, and less than one percent each of NOx, CO, sulfur oxides (SOx), 

non-methane volatile organic carbons (NMVOC), particulate matter (PM), and other 

trace components including hazardous air pollutants (HAPs).  Little or no nitrous oxide 

(N2O) emissions occur from modern gas turbines.  Methane (CH4) may be emitted by gas 

turbines during idle and by relatively older technology engines, but recent data suggest 

that little or no CH4 is emitted by more recently designed and manufactured engines.192  

By mass, CO2 and water vapor are the major compounds emitted from aircraft operations 

that relate to climate change.  

In 2006, EPA estimated that among U.S. transportation sources, aircraft emissions 

constituted about 12 percent of CO2 emissions, and more broadly, about 12 percent of the 

combined emissions of CO2, CH4, and N2O.  Together CH4 and N2O aircraft emissions 

constituted only about 0.1 percent of the combined CO2, CH4, and N2O emissions from 

U.S. transportation sources, and they make up about one percent of the total aircraft 

                                                 
190 Certification information includes fuel flow rates over the different modes (and there are specified times 
in modes) of the LTO cycle.  Utilizing this information, the ICAO Engine Emissions Databank reports 
kilograms of fuel used during the entire LTO cycle (see 
http://www.caa.co.uk/default.aspx?catid=702&pagetype=90 ). 
191 Regulated aircraft engines are used on commercial aircraft including small regional jets, single-aisle 
aircraft, twin-aisle aircraft, and 747s and larger aircraft. 
192  IPCC, Aviation and the Global Atmosphere, 1999,at 
http://www.grida.no/climate/ipcc/aviation/index.htm  
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emissions of CO2, CH4, and N2O.193  Aircraft emissions were responsible for about 4 

percent of CO2 emissions from all U.S. sources, and about 3 percent of CO2, CH4, and 

N2O emissions collectively.  While aircraft CO2 emissions have declined by about 6 

percent between 2000 and 2006, from 2006 to 2030, the U.S. Department of Energy 

projects that the energy use of aircraft will increase by about 60 percent (excluding 

military aircraft operations).194  Commercial aircraft make up about 83 percent of both 

CO2 emissions and the combined emissions of CO2, CH4, and N2O for U.S. domestic 

aircraft operations.  In addition, U.S. domestic commercial aircraft activity represents 

about 24 percent of worldwide commercial aircraft CO2 emissions.  With international 

aircraft departures, the total U.S. CO2 emissions from commercial aircraft are about 35 

percent of the total global commercial aircraft CO2 emissions.195,196  Globally, 93 percent 

of the fuel burn (a surrogate for CO2) and 92 percent of NOx emissions from commercial 

aircraft occur outside of the basic LTO cycle (i.e., operations nominally above 3,000 

feet).197  

 

                                                 
193 U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 – 2006, April 2008, USEPA 
#430-R-08-005, available at http://www.epa.gov/climatechange/emissions/usinventoryreport.html. 
194 Energy Information Administration, Annual Energy Outlook 2008, Report #: DOE/EIA-0383 (2008), 
March 2008, available at http://www.eia.doe.gov/oiaf/aeo/ .  These Department of Energy projections are 
similar to FAA estimates (FAA, Office of Environment and Energy, Aviation and Emission: A Primer, 
January 2005, at pages 10 and 23, available at 
http://www.faa.gov/regulations_policies/policy_guidance/envir_policy/media/aeprimer.pdf ). The FAA 
projections were based on FAA long-range activity forecasts that assume a constant rate of emissions from 
aircraft engines in conjunction with an increase in aviation operations. It does not take into account 
projected improvements in aircraft, aircraft engines, and operational efficiencies. 
195 FAA, System for Assessing Aviation’s Global Emissions, Version 1.5, Global Aviation Emissions 
Inventories for 2000 through 2004, FAA-EE-2005-02, September 2005, available at 
http://www.faa.gov/about/office_org/headquarters_offices/aep/models/sage/ . 
196 International flights are those that depart from the U.S. and arrive in a different country. 
197 FAA, System for Assessing Aviation’s Global Emissions, Version 1.5, Global Aviation Emissions 
Inventories for 2000 through 2004, FAA-EE-2005-02, September 2005, at page 10, at Table 3, available at 
http://www.faa.gov/about/office_org/headquarters_offices/aep/models/sage/ . 
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The compounds emitted from aircraft that directly relate to climate change are 

CO2, CH4, N2O and, in highly specialized applications, SF6.
198  Aircraft also emit other 

compounds that are indirectly related to climate change such as NOx, water vapor, and 

PM.  NOx is a precursor to cruise-altitude ozone, which is a GHG.  An increase in ozone 

also results in increased tropospheric hydroxyl radicals (OH) which reduces ambient 

CH4, thus potentially at least partially offsetting the warming effect from the increase in 

ozone.  Water vapor and PM modify or create cloud cover, which in turn can either 

amplify or dampen climate change.199  Contrails are unique to aviation operations, and 

persistent contrails are of interest because they increase cloudiness.200  The IPCC Fourth 

Assessment Report (2007) has characterized the level of scientific understanding as low 

to very low regarding the radiative forcing of contrails and aviation induced cirrus 

clouds.201  EPA requests information on the climate change compounds emitted by 

aircraft and the scientific understanding of their climate effects, including contrail 

formation and persistence.   

 

b. Potential for GHG Reductions from Aircraft Operations 

 

                                                 
198 SF6 is used as an insulating medium in the radar systems of some military reconnaissance planes.  2006 
IPCC Guidelines for National Greenhouse Gas Inventories, Volume 3 Industrial Processes and Product 
Use, Chapter 8 Other Product Manufacture and Use, Section 8.3 Use of SF6 and HFCs in Other Products; 
http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.htm 
199 IPCC, Climate Change 2007 - The Physical Science Basis, Contribution of Working Group I to the 
Fourth Assessment Report of the IPCC, Chapter 2, Changes in Atmospheric Constituents and in Radiative 
Forcing. 
200 EPA, Aircraft Contrails Factsheet, EPA430-F-00-005, September 2000, developed in conjunction with 
NASA, the National Oceanic and Atmospheric Administration (NOAA), and FAA, available at 
http://www.epa.gov/otaq/aviation.htm .  
201  IPCC, Climate Change 2007 - The Physical Science Basis, Contribution of Working Group I to the 
Fourth Assessment Report of the IPCC, Chapter 2, Changes in Atmospheric Constituents and in Radiative 
Forcing,  (page 202). 
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There are both technological controls and operational measures potentially 

available to reduce GHG emissions from aircraft and aircraft operations.  These are 

discussed below.  

 

i. Reducing GHG emissions through aircraft engine changes 

 

Fuel efficiency and therefore GHG emission rates are closely linked to jet aircraft 

engine type (e.g., high bypass ratio) and choice of engine thermodynamic cycles (e.g., 

pressure and temperature ratios), but modifications in the design of the engine's 

combustion system can also have a substantial effect on the composition of the 

exhaust.202  Turbofan engines, with their high bypass ratios and increased temperatures, 

introduced in the 1970s and 1980s reduced CO2, HC, and CO emissions, but in many 

cases put upward pressure on NOx emission rates.  Also, a moderate increase in the 

engine bypass ratio (high bypass turbofan) decreases fuel burn (and CO2) by enhancing 

propulsive efficiency and reduces noise by decreasing exhaust velocity, but it may lead to 

increased engine pressure ratio and potentially higher NOx.203  There is no single 

relationship between NOx and CO2 that holds for all engine types.  As the temperatures 

and pressures in the combustors are increased to obtain better efficiency, emissions of 

NOx increase, unless there is also a change in combustor technology.204  There are 

                                                 
202 IPCC, Aviation and the Global Atmosphere, 1999, at Aircraft Technology and Its Relation to Emissions, 
at page 221, at section 7.1, available at http://www.grida.no/climate/ipcc/aviation/index.htm  
203 ICCIA, Technical Design Interrelationships, Presentation by Dan Allyn, ICCAIA 
Chair, at Aviation and the Environment Conference, March 19, 2008, available at 
http://www.airlines.org/government/environment/Aviation+and+the+Environment+Conf
erence+Presentations.htm . 
204 IPCC, Aviation and the Global Atmosphere, 1999, at Aircraft Technology and Its Relation to Emissions, 
at page 237, at section 7.5.6, available at http://www.grida.no/climate/ipcc/aviation/index.htm . 
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interrelationships among the different emissions and noise to be considered in engine 

design.     

 The three major jet engine manufacturers in the world are General Electric (GE), 

Pratt and Whitney, and Rolls-Royce.  All of these manufacturers supply engines to both 

U.S. and non-U.S. aircraft manufacturers, and their engines are installed on aircraft that 

operate worldwide.  These three manufacturers are now (or will be in the future) 

producing more fuel efficient (lower GHG) engines with improved NOx.  The General 

Electric GEnx jet engine is being developed for the new Boeing 787, and GE’s goal is to 

have the GEnx engine meet NOx levels 50 percent lower than the ICAO standards 

approved in 2005.205  The combustor technology GE is employing is called the Twin 

Annular, Pre-mixing Swirler (TAPS) combustor.  In addition, the GEnx is expected to 

improve specific fuel consumption by 15 percent compared to the previous generation of 

engine technology (GE’s CF6 engine).206  

 Pratt and Whitney has developed the geared turbofan technology that is expected 

to deliver 12 percent reduction in fuel burn while emitting half of the NOx emissions 

compared to today’s engines.  In addition to an advanced gear system, the new engine 

design includes the next generation technology for advanced low NOx (TALON).  The 

rich-quench-lean TALON combustor utilizes advanced fuel/air atomizers and mixers, 

metallic liners, and advanced cooling management to decrease NOx emissions during the 

LTO and high-altitude cruise operations.  Flight testing of the engine is expected this 

                                                 
205 The NOx standards adopted at the sixth meeting of ICAO’s Committee on Aviation Environmental 
Protection (CAEP) in February 2004 were approved by ICAO in 2005. 
206 General Electric, Press Release, Driving GE Ecomagination with the Low-Emission GEnx Jet Engine, 
July 20, 2005, available at http://www.geae.com/aboutgeae/presscenter/genx/genx_20050720.html . 
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year, and introduction into service is expected in 2012.207  Mitsubishi Heavy Industries 

has chosen the engine for its regional jet.208,209 

 Rolls-Royce’s Trent 1000 jet engine will power the Boeing 787s on order for 

Virgin Atlantic airlines.  The Trent 1000 powered 787 is expected to improve fuel 

consumption by up to 15 percent compared to the previous generation of engines (Rolls-

Royce’s Trent 800 engine).210  The technology in the Trent 1000 improves the operability 

of the compressors, and enables the engine to run more efficiently at lower speeds. This 

contributes to better fuel burn, especially in descent.211 

   

 ii. Reducing GHG emissions through aircraft changes 

 

 Aircraft (or airframe) efficiency gains are mainly achieved through aerodynamic 

drag and weight reduction.212  Most of the fuel used by aircraft is needed to overcome 

aerodynamic drag, since they fly at very high speeds.  Reduction of aerodynamic drag 

can substantially improve the fuel efficiency of aircraft thus reducing GHG emissions.  

                                                 
207 Engine Yearbook, Pratt & Whitney changing the game with geared turbofan engine, 2008, at page 96. 
208 Aviation, Japanese Airliner to Introduce PW’s New Engine Technology, by Chris Kjelgaard, October 9, 
2007, available at http://www.aviation.com/technology/071009-pw-geared-turbofan-powering-mrj.html . 
209 The New York Times, A Cleaner, Leaner Jet Age Has Arrived, by Matthew L. Wald, April 9, 2008, 
available at 
http://www.nytimes.com/2008/04/09/technology/techspecial/09jets.html?_r=1&ex=1208491200&en=6307
ad7d1372acdf&ei=5070&emc=eta1&oref=slogin . 
210 Rolls-Royce, Trent and the environment, available at www.rolls-
royce.com/community/downloads/trent_env.pdf and the Rolls-Royce environmental report, Powering a 
better world: Rolls-Royce and the environment, 2007, available at http://www.rolls-
royce.com/community/environment/default.jsp 
211 Green Car Congress, Rolls-Royce Wins $2.6B Trent 1000 Order from Virgin Atlantic; The Two Launch 
Joint Environmental Initiative, March 3, 2008, available at 
http://www.greencarcongress.com/2008/03/rolls-royce-win.html . 
212 U.S. Department of Transportation, Best Practices Guidebook for Greenhouse Gas Reductions in 
Freight Transportation - Final Report, Prepared for U.S. Department of   Transportation via Center for 
Transportation and the Environment, Prepared by H. Christopher Frey and Po-Yao Kuo, Department of 
Civil, Construction, and Environmental Engineering, North Carolina State University, October 4, 2007, 
available at http://www4.ncsu.edu/~frey/Frey_Kuo_071004.pdf . 
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Aerodynamic drag can be decreased by installing add-on devices, such as film surface 

grooves, hybrid laminar flow technology, blended winglets, and spiroid tips, and GHG 

emissions can be reduced by each of these measures from 1.6 to 6 percent.  Further 

discussion of these devices is provided below.  

- Film surface grooves: This technology is undergoing testing, and it is an 

adhesive-backed film with micro-grooves placed on the outer surfaces of the 

wings and the fuselage of the aircraft.  Film surface grooves are estimated to 

reduce total aerodynamic drag and GHG emissions by up to 1.6 percent.  

- Hybrid laminar flow technology:  Contamination on the airframe surface, such as 

the accumulation of ice, insects or other debris, degrades laminar flow. A newly 

developed concept, hybrid laminar flow technology (replace turbulent air flow), 

integrates approaches to maintain laminar flow.  This technology can reduce fuel 

use by 6 to 10 percent and potentially GHG emissions by 6 percent.  

- Blended winglets: A blended winglet is a commercially available wing-tip device 

that can decrease lift-induced drag.  This technology is an extension mounted at 

the tip of a wing.   The potential decreases in both GHG emissions and fuel use 

are estimated to be 2 percent.  

- Spiroid tip:  A spiroid tip has been pilot tested and, similar to blended winglets, it 

is intended to reduce lift-induced drag.  This technology is a spiral loop formed by 

joining vertical and horizontal winglets.  Greenhouse gas emissions and fuel use 

are both potentially estimated to be decreased by 1.7 percent.  
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Reductions in the weight of an aircraft by utilizing light-weight materials and 

weight reduction of non-essential components could lead to substantial decreases in fuel 

use.  The weight of an airframe is about 50 percent of an aircraft’s gross weight.  The use 

of advanced lighter and stronger materials in the structural components of the airframe, 

such as aluminum alloy, titanium alloy, and composite materials for non-load-bearing 

structures, can decrease airframe weight.  These materials can reduce structural weight by 

4 percent.  The potential reduction in greenhouse gas emissions and fuel use are 

estimated to both be 2 percent.   

    

 iii. Reducing GHG emissions through operational changes 

 

Rising jet fuel prices tend to drive the aviation industry to implement practices to 

decrease fuel usage and lower fuel usage reduces GHG emissions.213  Indeed this has 

occurred in the recent past where several airlines have reduced flights and announced 

plans to retire older aircraft.  However, such practices are voluntary, and there is no 

assurance that such practices would continue or not be reversed in the future. Technology 

developments for lighter and more aerodynamic aircraft and more efficient engines which 

reduce aircraft fuel consumption and thus GHG emissions are expected to improve in the 

future.  However, technology changes take time to find their way into the fleet.  Aircraft 

and aircraft engines operate for about 25 to 30 years.   

Air traffic management and operational changes are governed by FAA.  The 

FAA, in collaboration with other agencies, is in the process of developing the next 

                                                 
213 According to the Energy Information Administration, jet fuel prices increased by about 140 percent 
from 2000 to 2007 (see http://tonto.eia.doe.gov/dnav/pet/hist/rjetnyhA.htm .)  
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generation air transportation system (NextGen), a key environmental goal of which is to 

decrease aviation’s contribution to GHG emissions by reducing aviation system-induced 

congestion and delay and accelerating air traffic management improvements and 

efficiencies.  As will be discussed below, measures of this type implemented together 

with technology changes may be a way to reduce GHG emissions in the near term.  A 

few examples of the advanced systems/procedures and operational measures are provided 

below.   

 Reduced Vertical Separation Minimum (RSVM) allows air traffic controllers and 

pilots to reduce the standard required vertical separation from 2,000 feet to 1,000 feet for 

aircraft flying at altitudes between 29,000 and 41,000 feet.  This increases the number of 

flight altitudes at which aircraft maximize fuel and time efficiency.  RSVM has led to 

about a 2 percent decrease in fuel burn.214  Continuous Descent Approach is a procedure 

that enables continuous descent of the aircraft on a constant slope toward landing, as 

opposed to a staggered or staged approach, thus allowing for a more efficient speed 

requiring less fuel and reducing GHG emissions.  Aircraft auxiliary power units (APUs) 

are engine-driven generators that supply electricity and pre-conditioned cabin air for use 

aboard the aircraft while at the gate. Ground-based electricity sources or electrified gates 

combined with preconditioned air supplies can reduce APU fuel use and thus CO2 

emissions substantially.  Single-engine taxiing, a practice already used by some airlines, 

could be utilized more broadly to reduce CO2 emissions.215  Fuel consumption, and thus 

GHG emissions, could be reduced by decreasing the aircraft weight by reducing the 

                                                 
214 PARTNER, Assessment of the impact of reduced vertical separation on aircraft-
related fuel burn and emissions for the domestic United States, PARTNER-COE-2007-
002, November 2007, available at web.mit.edu/aeroastro/partner/reports/rsvm-caep8.pdf . 
215 ICAO, Operational Opportunities to Minimize Fuel Use and Reduce Emissions, Circular 303 AN/176, 
February 2004, available at http://www.icao.int/icao/en/m_publications.html . 
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amount of excess fuel carried.  More efficient routes and aircraft speeds would be directly 

beneficial to reducing full flight GHG emissions.  Operational safety must be considered 

in the application of all of these measures.  

In regard to the above three sections, we request information on potentially 

available technological controls (technologies for airframes, main engines, and auxiliary 

power units) and operational measures to reduce GHG emissions from aircraft operations.  

Since FAA currently administers and implements air traffic management and operational 

procedures, EPA would share information on these items with FAA. 

Efforts are underway to potentially develop alternative fuels for aircraft in the 

future.  Industry (manufacturers, operators and airports) and FAA established the 

Commercial Aviation Alternative Fuels Initiative (CAAFI) in 2006 to explore the 

potential use of alternative fuels for aircraft for energy security and possible 

environmental improvements.  CAAFI’s goals are to have available for certification in 

2008 a 50 percent Fischer-Tropsch synthetic kerosene fuel, 2010 for 100 percent 

synthetic fuel, and as early as 2013 for other biofuels.  However, any alternative fuel 

would need to be compatible with current jet fuel for commercial aircraft to prevent the 

need for tank and system flushing on re-fueling and to meet comprehensive performance 

and safety specifications.  In February 2008, Boeing, General Electric, and Virgin 

Atlantic airlines tested a Boeing 747 that was partly powered by a biofuel made from 

babassu nuts and coconut oil, a first for a commercial aircraft.   

EPA requests information on decreasing aircraft emissions related to climate 

change through the use of alternative fuels, including what is feasible in the near-term 

and long-term and information regarding safety, distribution and storage of fuels at 
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airports, life-cycle impacts, and cost information.  Given the Agency's work to develop a 

lifecycle methodology for fuels as required by the Energy Independence and Security 

Act, EPA also is interested in information on the lifecycle impacts of alternative fuels. 

 

c. Options to Address GHG Emissions from the Aviation Sector 

 

In the preceding nonroad sections, we have described a continuum of regulatory 

approaches that take us from traditional engine standards through a range of potential 

approaches for vehicle standards and even potential mechanisms to credit operational 

changes.  For commercial aircraft, although the reasons to consider such continuum are 

just as valid, the means to accomplish these could be simpler.  We see at least two 

potential basic approaches for regulating aircraft GHG emissions under the CAA, engine 

emission standards or a fleet average standard.  These approaches are discussed further 

below. 

The first approach we can consider is setting emission standards as an extension 

of our current program.  Under this approach we would establish, for example, CO2 

exhaust emission standards and related requirements for all newly and previously 

certified engines applicable in some future year and later years.  These standards could 

potentially cover all phases of flight.  Depending on timing, this first set of standards 

could effectively be used to either establish baseline values and/or to require reductions. 

 As described earlier, ICAO and EPA currently require measurement and 

reporting of CO2 emissions during engine exhaust gaseous emissions testing for the 

current certification cycle (although the current absence of this information for other 
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GHGs does not rule out a similar approach for those GHGs).216  Although test procedures 

for measuring CO2 are in place already and LTO cycle CO2 data exists, test requirements 

to simulate full-flight emissions are a significant consideration.  Further work is needed 

to determine how CO2 and other GHG emissions measured over the various modes of 

LTO cycle might be used to as a means to estimate or simulate cruise or full-flight 

emissions.  A method has been developed by ICAO for determining NOx for climb/cruise 

operations (outside the LTO) based on LTO data, and this could be a good starting 

point.217,218  For CO2, and potentially NOx and other GHGs as well, the climb/cruise 

methods could then be codified as test procedures, and we could then establish emission 

standards for these GHGs.  We request comments on the need to develop a new test 

procedure for aircraft engines and the best approach to developing such a procedure, 

including the viability and need for altitude simulation tests for emissions certification.   

Furthermore, to drive the development of engine technology, we could pursue 

near- and long-term GHG exhaust emission standards.  Near-term standards, which could 

for example apply 5 years from their promulgation, would encourage engine 

manufacturers to use the best currently available technology.  Long-term standards could 

require more significant reductions in emissions beyond the near-term values.  In both 

cases, new standards could potentially apply to both newly and previously certified 

engines, but possibly at different levels and implementation dates based on lead time 

considerations.  Under this approach, we would expect that no engines would be able to 

                                                 
216  EPA’s regulations at 40 C.F.R. 87.62 require testing at each of the following operating modes in order 
to determine mass emission rates:  taxi/idle, takeoff, climbout, descent and approach. 
217 ICAO, CAEP/7 Report, Working Paper 68, CAEP/7-WP/68, February 2007, see   http://www.icao.int . 
218 ICAO has deferred work on using the NOx climb/cruise method for a certification procedure and 
standards since future engines (potential new technologies) may behave in a different way.  There may 
need to be future work to consider the aircraft mission, taking into account all phases of flight and the 
performance of the whole aircraft. 
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be produced indefinitely if they did not meet the new standards, except possibly based on 

the inclusion of an emissions averaging program for GHG as discussed below. 

For emission standards applied to other mobile sources, EPA has often 

incorporated emission averaging, banking and trading (ABT) programs to provide 

manufacturers more flexibility in phasing-in and phasing-out engine models as they seek 

to comply with emission standards.  In these types of programs, the average emissions 

within a manufacturer’s current year product line are required to meet the applicable 

standard, which allows a manufacturer to produce some engines with emission levels 

above the standard provided they are offset with some below the standard.  The 

calculation for average compliance is usually sales, activity, and power weighted.  In 

addition, emissions credits and debits may be generated, banked and traded with other 

engine manufacturers.  We request comment on the approaches to engine standards for 

reducing GHG emissions and an engine ABT program for new GHG emission standards, 

including whether certain GHGs, such as CO2, are more amenable than are other GHGs 

to being addressed by such a program.  

As part of this option, we could pursue new standards and test procedures for PM 

that would encompass LTO and climb/cruise operations (ICAO and EPA currently do not 

have test procedures or emission standards for PM from aircraft), if we find that aircraft 

PM emissions cause or contribute to air pollution which may reasonably be anticipated to 

endanger public health or welfare.219  Work has been underway for several years under 

the auspices of the Society of Automotive Engineers E-31 Committee, and EPA/FAA are 

working actively with this committee to bring forth a draft recommended test procedure.  

                                                 
219 As mentioned earlier, PM modifies or creates cloud cover, which in turn can either amplify or dampen 
climate change.  Aircraft are also a source of PM emissions that contribute to local air quality near the 
ground, and the public health and welfare effects from these emissions are an important consideration.  
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In addition, requirements could potentially be proposed and adopted using the same 

approach as discussed above for GHGs for near- and long-term standards and newly and 

already certified engines. 

In the preceding nonroad sections, we have discussed several approaches or 

variations on approaches to include vehicle and operational controls within a GHG 

emission control program for nonroad equipment.  In doing so, we have not discussed 

direct regulation of equipment or fleet operators.  Instead, we have focused on 

approaches that would credit fleet operators for improvements in operational controls 

within a vehicle or engine GHG standards program.  Those approaches described in 

section VI.C.2 could apply to aircraft GHG emissions as well, and we request comments 

on the potential to apply those approaches to aircraft. 

As a second approach, in the case of aircraft, it may be more practical and flexible 

to directly regulate airline fleet average GHG emissions.  Under such an approach we 

would set a declining fleet average GHG emission standard for each airline, based on the 

GHG emission characteristics of its entire fleet.  This would require GHG certification 

emission information for all engines in the fleet from the aircraft engine manufacturers 

and information on hours flown and average power (e.g., thrust).  Airlines would have 

GHG emission baselines for a given year based on the engine emission characteristics of 

their fleet, and beginning in a subsequent year, airlines would be required to reduce their 

emissions at some annual rate, at some rolling average rate, or perhaps to some 

prescribed lower level in a future year.  This could be done as a fleet average GHG 

emission standard for each airline or through a surrogate measure of GHGs such as 

airline total fuel consumption, perhaps adjusted for flight activity in some way.  This 
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could cover all domestic operations and international departures of domestic airlines.  

The fleet average program could potentially be implemented in the near term since it is 

not as reliant on lead times for technology change.  

  Although we might develop such a declining fleet average emissions program 

based on engine emissions, an operational declining fleet average program could 

potentially be designed to consider the whole range of engine, aircraft and operational 

GHG control opportunities discussed above.  Under this approach compliance with a 

declining fleet average standard would be based not only on parameters such as engine 

emission rates and activity, but could also consider efficiencies gained by use of 

improved operational controls.  It is important to note that as part of this approach, a 

recordkeeping and reporting system would need to be established for airlines to measure 

and track their annual GHG emissions.  Perhaps this could be accomplished through a 

surrogate measure of GHGs such as airline total fuel consumption.  Today each airline 

reports its annual fuel consumption to the Department of Transportation.  We request 

comment on the operational fleet average GHG emission standard concept, how it could 

be designed and implemented, what are important program design considerations, and 

what are potential metrics for establishing standards and determining compliance.  While 

we have discussed two basic concepts above, we invite comment and information on any 

other approaches for regulating aircraft GHG emissions. 

 

d. Other Considerations 
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We are aware that the European Commission (EC) has proposed a program to cap 

aviation-related CO2 emissions (cap is 100% of sector’s emissions during 2004-2006).  

They would by 2012 include CO2 emissions from all flights arriving at and departing 

from European airports, including U.S.-certified aircraft, in the European Union 

Emissions Trading Scheme (ETS).220,221  If the proposal is adopted, airlines from all 

countries (EU and non-EU) will be required to submit allowances to cover emissions 

from all such aircraft flights over the compliance period (e.g., 5 years).  The EU has 

expressed some interest in developing a program to waive this requirement for foreign-

flagged carriers (non-EU carriers) whose nations develop “equivalent” measures.  The 

petitioners discussed this program, and we invite comments on it.   

The 36th Session of ICAO’s Assembly met in September 2007 to focus on 

aviation emissions related to climate change, including the use of emissions trading.222  In 

response to the EC’s proposed aviation program, the Assembly agreed to establish a high-

level group through ICAO to develop a framework of action that nations could use to 

address these emissions.  A report with recommendations is due to be completed before 

the next Assembly Session in 2010.  In addition, the Assembly urged all countries to not 

                                                 
220 Commission Proposal for a Directive of the European Parliament and of the Council amending 
Directive 2003/87/EC so as to include aviation activities in the scheme for greenhouse gas emission 
allowance trading within the Community, 2006/0304 (COD), COM(2006) 818 final, December 20, 2006, 
available at http://eur-
lex.europa.eu/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&1g=en&type_doc=COMfinal&
an_doc=2006&nu_doc=818 . 
221 Proposal for a Directive of the European Parliament and of the Council amending Directive 2003/87/EC 
so as to  include aviation activities in the scheme for greenhouse gas emission allowance trading within the 
Community - Political agreement, December 21, 2007 available at 
http://register.consilium.europa.eu/pdf/en/07/st16/st16855.en07.pdf. 
222 ICAO, Assembly – 36th Session, Report of the Executive Committee on Agenda Item 17, A36-WP/355, 
September 27, 2007. 
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apply an emissions trading system to other nations’ air carriers except on the basis of 

mutual consent between those nations.223   

To address greenhouse gas emissions, ICAO’s focus currently appears to be on 

the continued development of guidance for market-based measures.224  These measures 

include emissions trading (for CO2), environmental levies, and voluntary measures.  

Emissions trading is when an overall target or cap is established and a market for carbon 

is set.  This approach allows participants to buy and sell allowances, the price of which is 

established by the market.  Environmental levies include taxes and charges with the 

objective of generating an economic incentive to decrease emissions.  Voluntary 

measures are unilateral actions by industry or in an agreement between industry and 

government to decrease emissions beyond the base case.  Note, for ICAO’s efforts on 

CO2 emission charges, it evaluated an aircraft efficiency parameter, and in early 2004 

ICAO decided that there was not enough information available at the time to create a 

parameter that correlated properly with aircraft/engine performance.225  However, it is 

important to note, that unlike EPA, ICAO has not been petitioned under applicable law to 

determine whether GHG emissions from aircraft may reasonably be anticipated to 

endanger public health or welfare or to take any action if such a finding is made.  We 

invite information on reducing overall emissions that relate to climate change from 

aircraft through a cap-and-trade system or other market-based system.   

  

                                                 
223 ICAO, Assembly – 36th Session, Report of the Executive Committee on Agenda Item 17, A36-WP/355, 
September 27, 2007. 
224 ICAO, ICAO Environmental Report 2007, available at http://www.icao.int/env/ . 
225 ICAO, CAEP/6 Report, February 2004, available at http:/www.icao.int. 
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Another consideration in the GHG program is the regulation of emissions from 

engines commonly used in general aviation aircraft.  As indicated earlier, our current 

aircraft engine requirements apply to gas turbine engines that are mainly used by 

commercial aircraft, except in cases where general aviation aircraft sometimes use 

commercial engines.  Our requirements do not currently apply to many engines used in 

business jets or to piston-engines used in aircraft that fall under the general aviation 

category, although our authority under the Clean Air Act extends to any aircraft 

emissions for which we make the prerequisite finding that those emissions cause or 

contribute to air pollution which may reasonably be anticipated to endanger public health 

or welfare.226  In 2006, general aviation made up about one percent of the CO2 emissions 

from U.S. domestic transportation sources, and about 8 percent of CO2 emissions from 

U.S. domestic aircraft operations.227  Regulating GHG emissions from this sector of 

aviation would require the development of test procedures and emission standards.  EPA 

requests comment on this matter and on any elements we should consider in potentially 

establishing test procedures and emission standards for these currently unregulated 

engines.   

  

 5. Nonroad Sector Summary 

 

                                                 
226 As specified in 40 C.F.R. 87.10, our emission standards apply to different classes of aircraft gas turbine 
engines, which have a particular minimum rated output.  The engine class and rated output specifications 
correspond to certain engine operational or use practices, but we do not, by the terms of the rule, exempt 
general aviation aircraft or engines as such. 
227 U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 – 2006, April 2008,  USEPA 
#430-R-08-005, available at http://www.epa.gov/climatechange/emissions/usinventoryreport.html . 
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 There are a number of potential approaches for reducing GHG emissions from the 

nonroad sector within the regulatory structure of the CAA.  In considering our next steps 

to address GHG emissions from this sector, we seek comment on all of the issues raised 

in this notice along with recommendations on the most appropriate means to address the 

issues. 

 

D. Fuels 

 

1. Recent Actions which Reduce GHG Impacts of Transportation Fuels 

 

 Historically under Title II of the CAA, EPA has treated vehicles, engines and 

fuels as a system.  The interactions between the designs of vehicles and the fuels they use 

must be considered to assure optimum emission performance at minimum cost.  While 

EPA continues to view its treatment of vehicles, engines and fuels as a system as 

appropriate, we request comment on whether it would continue to be advantageous to 

take this approach for the purpose of controlling GHG emissions from the transportation 

sector.  This section describes existing authorities under the CAA for regulating the GHG 

emissions contribution of fuels.  In this discussion, we ask for comment on the 

combination of authorities that would suit the goal of GHG emission reductions from 

transportation fuel use.   

In response to CAA section 211(o) adopted as part of the Energy Policy Act of 

2005 (Energy Act of 2005), EPA issued regulations implementing a Renewable Fuels 

Standard (RFS) program (72 FR 23900, May 1, 2007).  These regulations were designed 
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to ensure that 4.0 billion gallons of renewable fuel were used in motor vehicles beginning 

in 2006, gradually increasing to 7.5 billion gallons in 2012.  While the primary purpose 

of this provision of the Energy Act of 2005 was to reduce U.S. dependence on petroleum-

based fuel and promote domestic sources of energy, EPA analyzed the extent to which 

reductions in GHG emissions would also result from the new RFS program.  Therefore, 

for the first time in a major rule, EPA presented estimates of the GHG impacts of 

replacing petroleum-based transportation fuel with fuel made from renewable feedstocks.   

In December 2007, EISA revised section 211(o) to set three specific volume 

standards for biomass-based diesel, cellulosic biofuel, and advanced biofuel as well as a 

total renewable fuel standard of 36 billion gallons annually by 2022.  Certain eligible 

fuels must also meet specific GHG performance thresholds based upon a lifecycle GHG 

assessment.  In addition to being limited to renewable fuels, EISA puts constraints on 

what land sources can be used to produce the renewable fuel feedstock, requires 

assessment of both primary and significant secondary land use impacts as part of the 

required lifecycle GHG emissions assessment, and has a number of other specific 

provisions that affect both the design of the rule and the required analyses.  EISA requires 

that EPA adopt rules implementing these provisions by January 2009. 

The U.S. federal government is not alone in considering or pursuing fuel changes 

which can result in reductions of GHG emissions from the transportation sector 

California is moving toward adopting a low carbon fuel standard that it anticipates will 

result in significant reductions in GHG emissions through such actions as increasing the 

use of renewable fuel and requiring refiners to offset any emission increases that might 

result from changes in crude oil supply.  Canada, the countries of the European Union, 
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and a number of other nations are considering or in the process of requiring fuel changes 

as part of their strategy to reduce GHG emissions from the transportation sector. 

 

2. GHG Reductions under CAA Section 211(o)  

 

The two principal CAA authorities available to EPA to regulate fuels are sections 

211(c) and 211(o).  As explained in previously, section 211(o), added by the  Energy Act 

of 2005 and amended by EISA, requires refiners and other obligated parties to assure that 

the mandated volumes of renewable fuel are used in the transportation sector.  Section 

211(o) only addresses renewable fuels; other alternative fuels such as natural gas are not 

included nor are any requirements imposed on the petroleum-based portion of our 

transportation fuel pool.   EPA is authorized to waive or reduce required renewable fuel 

volumes specified in EISA under certain circumstances, and is also authorized to 

establish required renewable fuel volumes after the years for which volumes are specified 

in the Act (2012 for biomass-based diesel and 2022 for total renewable fuel, cellulosic 

biofuel and advanced biofuel).  One of the factors EPA is to consider in setting standards 

is the impact of production and use of renewable fuels on climate change.  In sum, EPA 

has limited discretion under 211(o) to improve GHG performance of fuels. 

Changes in fuel feedstock sources (for example, petroleum versus biomass) and 

processing technologies can have a significant impact on GHG emissions when assessed 

on a lifecycle basis.  As analyzed in support of the RFS rules, a lifecycle approach 

considers the GHG emissions associated with producing a fuel and bringing it to market 

and then attributes those emissions to the use of that fuel.  In the case of petroleum, the 
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lifecycle would account for emissions resulting from extraction of crude oil, shipping the 

oil to a refiner, refining the oil into a fuel, distributing the fuel to retail markets and 

finally the burning the gasoline or diesel fuel in an engine.  This assessment is sometimes 

referred to as a “well-to-wheels” assessment.  A comparable assessment for renewable 

fuel would include the process of growing a feedstock such as corn, harvesting the 

feedstock, transferring it to a fuel production facility, turning the feedstock into a fuel, 

getting the renewable fuel to market and then assessing its impact on vehicle emissions.  

EPA presented estimates of GHG impacts as part of the assessment for the  Energy Act of 

2005 RFS rulemaking that increasing renewable fuel use from approximately 4 billion 

gallons to 7.5 billion gallons by 2012.  However, as noted below, the methodology used 

in that RFS rulemaking did not consider a number of relevant issues. 

The 7.5 billion gallons of renewable fuel required by the Energy Act of 2005 

program represents a relatively small portion of the total transportation fuel pool 

projected to be used in 2012 (add figure as % of energy).  The much larger 36 billion 

gallons of renewable fuel required by EISA for 2022 would be expected to displace a 

much larger portion of the petroleum-based fuel used in transportation and would 

similarly be expected to have a greater impact on GHG emissions.  Comments on the 

RFS proposal suggested improvements to the lifecycle assessment used in that rule.  For 

instance, the RFS analysis did not fully consider the impact of land use changes both 

domestically and abroad that would likely result from increased demand for corn and 

soybeans as feedstock for ethanol and biodiesel production in the U.S.  EPA largely 

agreed with these comments but was not able to incorporate a more thorough assessment 

of land use impacts and other enhancements in its lifecycle emissions modeling in time.  
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We are undertaking such a lifecycle assessment as we develop the proposal to implement 

EISA fuel mandates.  Because this updated lifecycle assessment will incorporate more 

factors and the latest data, it will undoubtedly change the estimates of GHG reductions 

included in the Energy Act 2005 RFS package.   

EISA recognizes the importance of distinguishing between renewable fuels on the 

basis of their impact on lifecycle GHG emissions.  Nevertheless, EISA stops short of 

directly comparing and crediting each fuel on the basis of its estimated impact on GHG 

emissions.  For example, while requiring a minimum of 60% GHG emission reduction 

for cellulosic biomass fuel compared to the petroleum-based fuel displaced, EISA does 

not distinguish among the multiple pathways for producing cellulosic biofuel even 

though these pathways might differ significantly in their lifecycle GHG emission 

performance. It may be that the least costly fuels meeting the cellulosic biofuel GHG 

performance threshold will be produced which may not be the fuels with the greatest 

GHG benefit or even the greatest GHG benefit when considering cost (e.g., GHG 

reduction per dollar cost).  The same consideration applies to other fuels and pathways.  

Without further delineating fuels on the basis of their lifecycle GHG impact, no incentive 

is provided for production of particular fuels which would minimize lifecycle GHG 

emissions within the EISA fuel categories.   

We request comment on the importance of distinguishing fuels beyond the 

categories established in EISA and how an alternative program might further encourage 

the development and use of low GHG fuels.  We also request comment on the ability 

(including considerations of uncertainty and the measurement of both direct and indirect 

emissions associated with the production of fuels) of lifecycle analysis to estimate the 
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GHG emissions of a particular fuel produced and used for transportation and how EPA 

should delineate fuels (e.g., on the basis of feedstock, production technology, etc.).  EPA 

notes that a certain level of aggregation in the delineation of fuels may be necessary, but 

that the greater the aggregation in the categories of fuels, the fewer incentives exist for 

changes in behavior that would result in reductions of GHG emissions.  EPA asks for 

comment on this idea as well as how and whether methods for estimating lifecycle values 

for use in a regulatory program can take into account the dynamic nature of the market.  

EPA also requests comment on the relative efficacy of a lifecycle-based regulatory 

approach versus a price-based (e.g., carbon tax or cap and trade) approach to incentivize 

the multitude of actors whose decisions collectively determine the GHG emissions 

associated with the production, distribution and use of transportation fuels.  Finally, we 

request comment on the ability to determine lifecycle GHG performance for fuels and 

fuel feedstocks that are produced outside the U.S.   

 EISA addresses impacts of renewable fuels other than GHG impacts.  Section 203 

of EISA directs that the National Academy of Sciences be asked to consider the impacts 

on producers of feed grains, livestock, and food and food products, energy producers, 

individuals and entities interested in issues relating to conservation, the environment and 

nutrition, users and consumers of renewable fuels, and others potentially impacted.  

Section 204 directs EPA to lead a study on environmental issues, including air and water 

quality, resource conservation and the growth and use of cultivated invasive or noxious 

plants.  We request comment on what impacts other than GHG impacts should be 

considered as part of a potential fuels GHG regulation and how such other impacts should 
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be reflected in any policy decisions associated with the rule.  These impacts could include 

the potential impacts on food prices and supplies. 

Programs under section 211(o) are subject to further limitations.  Limited to 

renewable fuels, these programs do not consider other alternative fuels such as coal-to-

liquids fuel that could be part of the transportation fuel pool and could impact the 

lifecycle GHG performance of the fuel pool.  Additionally, EISA’s GHG performance 

requirements are focused on the renewable fuels, not the petroleum-based fuel being 

replaced.  Under EISA, the GHG performance of renewable fuels is tied to a 2005 

baseline for petroleum fuel.  No provision is included for considering how the GHG 

impacts of the petroleum-based fuel pool might change over time, either for the purpose 

of determining the comparative performance for threshold compliance of renewable fuels 

or for assessing the impact of the petroleum fuel itself on transportation fuel GHG 

emissions.  Thus, for example, there is no opportunity under EISA to recognize and credit 

improvements in refinery operation which might improve the lifecycle GHG performance 

of the petroleum-based portion of the transportation fuel pool.  Comments are requested 

on the importance of lowering GHG emissions from transportation fuels via the inclusion 

of alternative, non-renewable fuels in a GHG regulatory program as well as the petroleum 

portion of the fuel pool, thus providing opportunity to reflect improvements in refinery 

practices. 

Finally while the current RFS and anticipated EISA programs will tend to 

improve the GHG performance of the transportation fuel pool compared to a business as 

usual case, they would not in any way cap the GHG emissions due to the use of fuels.  In 

fact, under both programs, the total amount of fuel consumed and thus the total amount of 
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GHG emissions from those fuels can both increase.  We note that other lifecycle fuel 

standard programs being developed such as those in California, Canada, and Europe, 

while also taking into account the GHG emissions reduction potential from petroleum 

fuels, do not cap the emissions from the total fuel pool; the GHG per gallon of 

transportation fuel consumed may decrease but the total gallons consumed are not 

constrained such that the total GHG emissions from fuel may continue to grow.  We 

request comment on setting a GHG control program covering all transportation fuels used 

in the United States which would also cap the total emissions from these transportation 

fuels.   

Elsewhere in this notice, comments are solicited on the potential for regulating 

GHG emissions from stationary sources which could include petroleum refineries and 

renewable and alternative fuel production facilities.  EPA recognizes the potential for 

overlapping incentives to control emissions at fuel production facilities. We request 

comment on the implications of using a lifecycle approach in the regulation of GHG 

emissions from fuels which would include refinery and other fuel production facilities 

while potentially also directly regulating such stationary source emission under an 

additional control program.  Recognizing that the use of biomass could also ba a control 

option for stationary sources seeking to reduce their lifecycle GHG impacts, EPA 

requests comment on the implications of using biomass for transportation fuel in potential 

competition as an energy source in stationary source applications. 

 

3. Option for Considering GHG Fuel Regulation under CAA Section 211(c) 
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Section 211(c)(1) of the CAA has historically been the primary authority used by 

EPA to regulate fuels.  It provides EPA with authority to “control or prohibit the 

manufacture, introduction into commerce, offering for sale, or sale of any fuel or fuel 

additive for use in a motor vehicle, motor vehicle engine, or nonroad engine of nonroad 

vehicle [(A)] if in the judgment of the Administrator any emission product of such fuel or 

fuel additive causes or contributes to air pollution or water pollution (including any 

degradation in the quality of groundwater) which may reasonably be anticipated to 

endanger public health or welfare.”  Section 211(c)(2) specifies that EPA must consider 

all available relevant medical and scientific information, including consideration of other 

technologically or economically feasible means of achieving vehicle emission standards 

under CAA section 202 before controlling a fuel under section 211(c)(1)(A).  A 

prerequisite to action under 211(c)( 1) is an EPA finding that a fuel or fuel additive, or 

emission product of a fuel or fuel additive, causes or contributes to air or water pollution 

that may reasonably be anticipated to endanger public health or welfare.  Issues related to 

an endangerment finding are discussed in section V of this advance notice. 

 EPA asks for comment on whether section 211(c) could be read as providing EPA 

a broader scope of authority to establish a new GHG fuel program than section 211(o).  

Specifically, EPA asks for comment on whether section 211(c)(1)(A) could allow EPA to 

start the program as soon as appropriate in light of our analysis and similarly cover the 

time period most appropriate; whether it could allow a program that would encourage the 

use of both renewable and alternative fuels with beneficial GHG emissions impacts and 

discourage those fuels with relatively detrimental GHG impacts; and whether it could 

allow EPA to establish requirements for all fuels (gasoline, diesel, renewables, alternative 
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and synthetic fuel, etc.) used in both highway and nonroad vehicles and engines.  EPA 

requests comment on whether the flexibilities under section 211(c) allow it to consider a 

broad set of options for controlling GHG emissions through fuels, including those that 

solely regulate the final point of emissions such as tailpipe emissions rather than also 

controlling the emissions at the fuel production facility through a lifecycle approach. 

 Typically EPA has acted through CAA section 211(c) to prohibit the use of 

certain additives (e.g., lead) in fuel, to control the level of a component of fuel to reduce 

harmful vehicle emissions (e.g., sulfur, benzene), or to place a limit on tailpipe emissions 

of a pollutant (e.g., the reformulated gasoline standards for volatile organic compounds 

and toxics emissions performance).  While multiple approaches may be available to 

regulate GHG emissions under section 211(c), one option could require refiners and 

importers of gasoline and diesel meet a GHG performance standard based on reducing 

their lifecycle GHG emissions of the fuel they import or produce.  They would comply 

with this performance standard by ensuring the use of alternative and/or renewable fuels 

that have lower lifecycle GHG emissions than the gasoline and diesel they displace and 

through selection of lower petroleum sources that also reduce the lifecycle GHG 

performance of petroleum-based fuel.  EPA asks comment on whether section 211(c) 

could authorize such an approach because it would be a control on the sale or 

manufacture of a fuel that addresses the emissions of GHGs from the transportation fuels 

that would be the subject the endangerment finding discussed in section V.  Comments 

are requested on this interpretation of 211(c) authority. 
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 As pointed out above, neither the Energy Act of 2005 RFS program nor the 

forthcoming program under EISA directly addresses the varying GHG emission reduction 

potential of each fuel type and production pathway.  EPA asks comment on whether it 

could have the authority under CAA section 211(c) to design and implement a program 

that includes not only renewable fuels but other alternative fuels, considers the GHG 

emissions from the petroleum portion of the fuel pool and reflects differences in fuel 

production not captured by the GHG thresholds established under EISA, including 

differences in technology at the fuel production facility.  We request comment on the 

factors EPA should consider in developing a GHG fuel control program under section 

211(c) and how including such factors could serve to encourage the use of low GHG-

emitting practices and technology. 

We note that the RFS and the forthcoming EISA programs require refiners and 

other obligated parties to meet specified volume standards and that these programs are 

anticipated to continue.   We request comment on the impacts and opportunities of 

implementing both a GHG program under 211(c) and volume mandates under 211(o).   

EPA seeks comment on the potential for reducing GHG emissions from 

transportation fuel over and above those reductions that could be achieved by RFS and 

the anticipated EISA requirements.  Although EPA has not completed its analysis of  the 

GHG emission reductions expected under the combined RFS and EISA programs, EPA 

seeks comment on how it might structure a program that could reduce GHG emissions 

from transportation fuel over and above those reductions that could be achieved by the 

RFS and anticipated EISA requirements. 
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VII. Stationary Source Authorities and Potential Options for Regulating 

 Greenhouse Gases under the Clean Air Act 

 

In this section, we explore three major pathways that the CAA provides for 

regulating stationary sources, as well as other stationary source authorities of the Act, and 

their potential applicability to GHGs.  The three pathways include NAAQS and 

implementation plans (sections 107-110 and related provisions); performance standards 

for new and existing stationary sources (section 111); and hazardous air pollutant 

standards for stationary sources (section 112).228  Special provisions for regulating solid 

waste incinerators are contained in section 129. 

We also review the implications of regulating GHGs under Act’s programs for 

preconstruction permitting of new emissions sources, with emphasis on the PSD program 

under Part C of the Act.  These programs require permits and emission controls for major 

new sources and modifications of existing major sources.  The permitting discussion 

closes by examining the implications of requiring operating permits under Title V for 

major sources of GHGs.  Finally, we describe four different types of market-oriented 

regulatory designs that (in addition to other forms of regulation) could be considered for 

programs to reduce GHG emissions from stationary sources to the extent permissible 

under the CAA:  cap-and-trade, rate-based emissions trading, emissions fees, and a 

hybrid approach.  

 

                                                 
228 As explained in this section, the NAAQS pathway is not solely a stationary source regulatory authority; 
plans for implementating the NAAQS can involve regulation of stationary and mobile sources. 
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For each potential pathway of stationary source regulation, this notice discusses 

the following basic questions:  

• What does the section require? 

• What sources would be affected if GHGs were regulated under this authority? 

• What would be the key milestones and implementation timeline? 

• What are key considerations regarding use of this authority for GHGs and how 

could potential issues be addressed? 

• What possible implications would use of this authority for GHGs have for other 

CAA programs? 

 In discussing these questions, EPA considers the President’s core principles and 

other policy design principles enumerated in Section III.F.1.  EPA seeks comment on the 

advantages and disadvantages of alternative regulatory authorities in light of those policy 

design principles.  EPA further invites comments on the following aspects of each CAA 

stationary source authority: 

• How much flexibility does the CAA section provide for implementing its 

requirements?  For example, can EPA set compliance dates that reflect the 

global and long-lived nature of GHGs and that allow time for technological 

advances and new technology deployment?     

• To what extent would the section allow for consideration of the costs and 

economic impacts of regulating GHGs?  For example, would the section provide 

opportunities for sending a price signal, such as through cap and trade programs 

(with or without cost containment mechanisms) and emission fees.   
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• To what extent can each section account for the international aspects of GHG 

emissions, atmospheric concentrations, and emission impacts, including ways 

for potentially addressing international pollutant transport and emission leakage?  

• How does each section address the assessment of available technologies, and to 

what extent could the section promote or require the advancement of 

technology?  

• To what extent does the section allow for the ability to prioritize regulation of 

significant emitting sectors and sources? 

• To what extent could each authority be adapted to GHG regulation without 

compromising the Act’s effectiveness in regulating traditional air pollutants?   

Finally, for each regulatory authority, EPA requests comment on a range of 

program-specific issues identified in the discussion below.  EPA also requests comment 

on whether there are specific statutory limitations that would best be addressed by new 

legislation.  Additional information concerning potential CAA regulation of stationary 

source GHGs may be found in the Stationary Source Technical Support Document 

(Stationary Source TSD) placed in the docket for this notice. 

 

A. National Ambient Air Quality Standards (NAAQS) 

 

 1. What are the Requirements for Setting and Implementing NAAQS? 

 

a. Section 108:  Listing Pollutant(s) and Issuing Air Quality Criteria  
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Section 108(a)(1) establishes three criteria for listing air pollutants to be regulated 

through NAAQS.  Specifically, section 108(a)(1) states that:  EPA “shall from time to 

time … list … each air pollutant—  

(A) emissions of which, in [the Administrator’s] judgment, cause or contribute to 

air pollution which may reasonably be anticipated to endanger public health or 

welfare; 

(B) the presence of which in the ambient air results from numerous or diverse 

mobile or stationary sources; and  

(C) for which air quality criteria had not been issued before the date of enactment 

of the Clean Air Amendments of 1970, but for which [the Administrator] plans to 

issue air quality criteria under this section.” 

In determining whether a pollutant meets these criteria, EPA must consider a 

number of issues, including many of those discussed in section IV above regarding an 

endangerment finding.  As discussed there, in the context of the ICTA petition remand, 

EPA is considering defining the “air pollution” as the elevated current and future 

concentration of six GHGs (CO2, CH4, N2O, HFCs, PFCs, and SF6).  Also in that context, 

EPA is considering alternative definitions of “air pollutant” as the group of GHGs or each 

individual GHG for purposes of the “cause or contribute” determination.   

In considering the potential listing of GHGs under section 108, EPA solicits input 

on appropriate definitions of both the “air pollution” and the “air pollutants.”  With 

regard to section 108, it is important to note that EPA has clear precedents for listing 

related compounds as groups rather than as individual pollutants.  For example, 

photochemical oxidants, oxides of nitrogen, and particulate matter all comprise multiple 



 387

compounds, but the listing under section 108 is for the group of compounds, not the 

individual elements of the group.  The Agency is soliciting comment on the relevance of 

these precedents for GHGs.  In addition, as discussed later, there would be increased 

complexity in setting NAAQS for individual GHGs than for GHGs as a group.  We are 

particularly interested in comments on how to apply the terms “air pollution” and/or “air 

pollutants” under sections 108 and 109 in the context of GHGs, and the implications of 

taking consistent or different approaches under other Titles or sections of the Act. 

A positive endangerment finding for GHGs under section 202(a) or other sections 

of the CAA could have significant and direct impacts on EPA’s consideration of the first 

two criteria for listing the pollutant(s) under section 108, as explained in section IV.B.2 

of this notice.  The third criterion for listing under section 108, however, may be 

unrelated to the issues involved in any motor vehicle or other endangerment finding.  

Moreover, this third criterion could provide EPA discretion to decide whether to list those 

pollutants under section 108 for purposes of regulating them via the NAAQS.229  EPA 

requests comment on the effect of a positive finding of endangerment for GHGs under 

section 202(a) of the Act on potential listing of the pollutant(s) under section 108. 

Section 108 also requires that once a pollutant is listed, EPA issue “air quality 

criteria” encompassing “all identifiable effects on public health or welfare,” including 

interactions between the pollutant and other types of pollutants in the atmosphere.  We 

are interested in commenters’ views on whether and how developing air quality criteria 

                                                 
229 With respect to the third criterion , while there is a decision of U.S. Court of Appeals for the Second 
Circuit to the contrary, NRDC v. Train, 545 F.2d 320 (2nd Cir. 1978), EPA notes that that decision was 
rendered prior to the Supreme Court’s decision in Chevron v. Natural Resources Defense Council.  467 
U.S. 837 (1984).  Thus, a proper and reasonable question to ask is whether this criterion affords EPA 
discretion to decide whether it is appropriate to apply the NAAQS structure to a global air pollution 
problem like GHGs.   
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for GHGs would differ from developing such criteria for other pollutants such as ozone 

and particular matter, given the long-lived nature of GHGs and the breadth of impacts 

and other special issues involved with global climate change.  EPA also invites comment 

on the extent to which it would be appropriate to use the most recent IPCC reports, 

including the chapters focusing on North America, and the U.S. government Climate 

Change Science Program synthesis reports as scientific assessments that could serve as an 

important source or as the primary basis for the Agency’s issuance of “air quality 

criteria.” 

Finally, section 108 requires EPA to issue information on air pollution control 

techniques at the same time it issues air quality criteria.  This would include information 

on the cost of installation and operation, energy requirements, emission reduction 

benefits, and environmental impacts of these techniques.  Generally, the Agency defers 

this obligation until the time a standard is actually issued.  As required under Executive 

Order 12866, EPA must issue a Regulatory Impact Analysis (RIA) for major rulemaking 

actions, and it is in this context that EPA has previously described the scope and 

effectiveness of available pollution control techniques.  EPA requests comment on 

whether this approach is appropriate in the case of GHGs. 

 

b. Section 109:  Standard-Setting 

 

Section 109 requires that the Administrator establish NAAQS for any air pollutant 

for which air quality criteria are issued under section 108.  Both the air quality criteria 

and the standards are to be reviewed and, as appropriate, revised by the Administrator, 
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every five years.  These decisions are to be informed by an independent scientific review 

committee, a role which has been fulfilled by the Clean Air Scientific Advisory 

Committee (CASAC) of EPA’s Science Advisory Board.  The committee is charged with 

reviewing both the air quality criteria for the pollutant(s) and the standards, and 

recommending any revisions deemed appropriate.   

The statute specifically provides that primary NAAQS “shall be ambient air 

quality standards the attainment and maintenance of which in the judgment of the 

Administrator, based on such criteria and allowing an adequate margin of safety, are 

requisite to protect the public health,” including the health of sensitive groups.  The 

requirement that primary standards provide an adequate margin of safety was intended to 

address uncertainties associated with inconclusive scientific and technical information 

available at the time of standard setting.  It was also intended to provide a reasonable 

degree of protection against hazards that research has not yet identified.  Lead Industries 

Association v. EPA, 647 F.2d 1130, 1154 (DC Cir 1980), cert. denied, 449 U.S. 1042 

(1980); American Petroleum Institute v. Costle, 665 F.2d 1176, 1186 (DC Cir 1981), 

cert. denied, 455 U.S. 1034 (1982).  The selection of any particular approach to providing 

an adequate margin of safety is a policy choice left specifically to the Administrator’s 

judgment.  Lead Industries Association v. EPA, 647 F.2d at 1161-62. 

With regard to secondary NAAQS, the statute provides that these standards 

“specify a level of air quality the attainment and maintenance of which in the judgment of 

the Administrator ... is requisite to protect the public welfare from any known or 

anticipated adverse effects associated with the presence of such air pollutant in the 

ambient air.”  Welfare effects as defined in CAA section 302(h) include, but are not 
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limited to, “effects on soils, water, crops, vegetation, manmade materials, animals, 

wildlife, weather, visibility and climate, damage to and deterioration of property, and 

hazards to transportation, as well as effects on economic values and on personal comfort 

and well-being.”   

 One of the central issues posed by potential regulation of GHGs through the 

NAAQS is the nature of the health and environmental effects to be addressed by the 

standards and, thus, what effects should be addressed when considering a primary (public 

health) standard and what effects should be addressed when considering a secondary 

(public welfare) standard.  This issue has implications for whether it would be 

appropriate to establish a primary standard as well as a secondary standard for these 

pollutants.  As discussed above in section V, the direct effects of GHG emissions appear 

to be principally or exclusively welfare-related.  GHGs are unlike other current NAAQS 

pollutants in that direct exposure to GHGs at current or projected ambient levels appears 

to have no known adverse effects on human health.  Rather, the health impacts associated 

with ambient GHG concentrations are a result of the changes in climate at the global, 

regional, and local levels, which trigger myriad ecological and meteorological changes 

that can adversely affect public health (e.g., increased viability or altered geographical 

range of pests or diseases; increased frequency or severity of severe weather events 

including heat waves) (see section V above).  The effects on human health are thus 

indirect impacts resulting from these ecological and meteorological changes, which are 

effects on welfare.  This raises the question of whether it is more appropriate to address 

these health effects as part of our consideration of the welfare effects of GHGs when 

setting a secondary NAAQS rather than a primary NAAQS.  Control of GHGs would 
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then occur through implementation of the secondary NAAQS rather than the primary 

NAAQS.  EPA invites comment on whether and how these indirect human health impacts 

should be addressed in the context of setting a primary or a secondary NAAQS.     

 Past experience suggests EPA may have discretion to decline to set either a 

primary or a secondary standard for a pollutant if the evidence shows that there are no 

relevant adverse effects at or near current ambient concentrations, and therefore that no 

standard would be requisite to protect public health or welfare.  In 1985, for example, 

EPA determined that it was appropriate to revoke the secondary standard for carbon 

monoxide (CO) after a review of the scientific evidence indicated that there was no 

evidence of known or anticipated adverse welfare effects associated with CO at or near 

ambient levels.  50 FR 37484, 37494 (September 13, 1985).  This decision was 

reaffirmed by the Agency in the 1994 CO NAAQS review, and there remains only a 

primary standard for this pollutant.  EPA requests comment on whether it would be 

necessary and/or appropriate for the Agency to establish both primary and secondary 

NAAQS for GHGs if those pollutants were listed under section 108. 

It is also important to consider how a NAAQS for GHGs would interface with 

existing NAAQS for other pollutants, particularly oxides of nitrogen (NOx) and ozone 

(O3), as well as particulate matter.  EPA’s approach in other NAAQS reviews has been to 

consider climate impacts associated with any pollutant as part of the welfare impacts 

evaluated for that pollutant in setting secondary standards for the pollutant.  If separate 

NAAQS were established for GHGs, EPA would likely address the climate impacts of  

each specific GHG in the NAAQS for GHGs, and would not need to address the climate 
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impacts of that GHG  when addressing other  NAAQS, thus avoiding duplication of 

effort.    

 In considering the application of section 109 to GHGs and whether it would be 

appropriate to regulate GHGs through the NAAQS, EPA must evaluate a number of other 

standard-setting issues, as discussed below.   

 

i. Level 

 

For potential GHG standards, EPA would face special challenges in determining 

the level of the NAAQS.  As noted above, the primary standard must be “requisite to 

protect public health with an adequate margin of safety” and the secondary standard 

“requisite to protect public welfare against any known or anticipated adverse effects.”  

EPA’s task is to establish standards that are neither more nor less stringent than necessary 

for the purposes of protecting public health or welfare.  Whitman v. American Trucking 

Associations, 531 U.S. 457, 473.  Under established legal interpretation, the costs of 

implementation associated with various potential levels cannot be factored into setting a 

primary or secondary standard.230  Any determinations by the EPA Administrator 

regarding the appropriate level (and other elements of) of a NAAQS for GHGs must 

based on the available scientific evidence of adverse public health and/or public welfare 

impacts, without consideration of the costs of implementation.   

 

                                                 
230 The Supreme Court has confirmed EPA’s long-standing interpretation and ruled that “[t]he text of 
§109(b), interpreted in its statutory and historical context and with appreciation for its importance to the 
CAA as a whole, unambiguously bars cost considerations from the NAAQS-setting process.”  The court 
also noted that consideration of costs occurs the state’s formulation of the implementation plan with the aid 
of EPA cost data.  Whitman v. American Trucking Associations, 531 U.S. at 472.  
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EPA expects it would be difficult to determine what levels and other elements of 

NAAQS would meet these criteria for GHGs, given that the full effects associated with 

elevated atmospheric concentrations of these pollutants occur over a long period of time 

and there are significant uncertainties associated with the health or welfare impacts at any 

given concentration.  The delayed nature of effects and the complex feedback loops 

associated with global climate change would require EPA to consider both the current 

effects and the future effects associated with current ambient concentrations.  In making a 

determination of what standard is sufficient but not more stringent than necessary, EPA 

would also have to grapple with significant scientific uncertainty.  As with other 

NAAQS, however, the iterative nature of the 5-year review cycle means the standards 

could be revised as appropriate in light of new scientific information as it becomes 

available.  EPA requests comment on the scientific, technical, and policy challenges of 

determining appropriate levels for NAAQS for GHG pollutants, for both primary and 

secondary standards. 

As with all pollutants for which EPA establishes NAAQS, EPA would need to 

evaluate what constitutes an “adverse” impact in the climate context.  EPA notes that the 

1992 UNFCCC calls for the avoidance of “dangerous anthropogenic interference with the 

climate system.”  However, it is possible that the criteria for setting a NAAQS may call 

for protection against risks and effects that are less egregious than “dangerous 

interference.”  Furthermore, international agreement has not been reached on either the 

metric (e.g., atmospheric concentrations of the six major directly emitted anthropogenic 

GHGs, radiative forcing, global average temperature increase) or the level at which 

dangerous interference would occur.  EPA requests comment on whether it would be 
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appropriate, given the unique attributes of GHGs and the significant contribution to total 

atmospheric GHG contributions from emissions emanating outside the United States, to 

establish a level for a GHG NAAQS based on an internationally agreed-upon target GHG 

level, considering legal and policy factors.   

Another key question is the geographical extent of the human health and welfare 

effects that should be taken into consideration in determining what level and other 

elements of a standard would provide the appropriate protection.  The pollutants already 

subject to NAAQS are typically local and/or regional in nature, so the standards are 

designed to limit ambient concentrations of pollutants associated with emissions typically 

originating in and affecting various parts of the United States.  In assessing what standard 

is requisite to protect either public health or welfare, EPA has focused in the past on 

analyzing and addressing the impacts in the United States.  It may be appropriate to 

interpret the Act as requiring standards that are requisite for the protection of U.S. public 

health and welfare.  However, atmospheric concentrations of GHGs are relatively 

uniform around the globe, the impacts of climate change are global in nature, and these 

effects, as described in section V, may be unequally distributed around the world.  The 

severity of impacts in the U.S. might differ from the severity of impacts in the rest of the 

world.  In light of these factors, EPA invites comment on whether it would be appropriate 

to consider adverse effects on human health and welfare occurring outside the U.S.  

Specifically, we invite comment on whether, and if so, on what legal basis, it would be 

appropriate for EPA to consider impacts occurring outside the U.S. when those impacts, 

either in the short or long term, may reasonably be anticipated to have an adverse effect 

on health or welfare in the U.S.   
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As noted briefly above, if each GHG is listed as a separate pollutant under section 

108, rather than as a group or category of pollutants, then EPA arguably would have to 

establish separate NAAQS for each listed GHG.  This scenario raises significant 

challenges for determining which level of any particular standard is appropriate, 

especially as the science of global climate change is generally focused on the total 

radiative impact of the combined concentration of GHGs in the atmosphere.  Since for 

any one pollutant, the standard that is requisite to protect public health with an adequate 

margin of safety or public welfare from known or anticipated adverse effects is highly 

dependent upon the concentration of other GHGs in the atmosphere, it would be difficult 

to establish independent standards for any of the six principal GHGs.  EPA requests 

comments on possible approaches for determining appropriate levels for GHG NAAQS if 

these pollutants are listed individually under section 108. 

 

ii.  Indicator 

 

If each GHG is listed as an individual pollutant under section 108, the 

atmospheric concentration of each pollutant could be measured separately, and 

establishing an indicator for each pollutant would be straightforward.  However, if GHGs 

are listed as a group, it would be more challenging to determine the appropriate indicator 

for use in measuring ambient air quality in comparison to a GHG NAAQS.   One 

approach could be to measure the total atmospheric concentration of a group of GHGs on 

a CO2 equivalent basis, by assessing their total radiative forcing (measured in W/m2).231  

Radiative forcing is a measure of the heating effect caused by the buildup of the GHGs in 
                                                 
231 See footnote 13 for an explanation of CO2 equivalency. 
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the atmosphere.  Estimating CO2-equivalent atmospheric concentrations, however, would 

not be a simple matter of multiplying emissions times their respective GWP values. 

Rather, the heating effect (radiative forcing) due to concentrations of each individual 

GHG would have to be estimated to define CO2-equivalent concentrations.  EPA invites 

comment on the extent to which radiative forcing could be an effective metric for 

capturing the heating effect of all GHGs in a group (or for each GHG individually).  For 

example, in the year 2005 global atmospheric CO2 concentrations were 379 parts per 

million (ppm), but the CO2-equivalent concentration of all long-lived GHGs was 455 

ppm.   This approach would not require EPA to specify the allowable level of any 

particular GHG, alone or in relation to the concentration of other GHGs present in the 

atmosphere.  

A second option would be to select one GHG as the indicator for the larger group 

of pollutants intended to be controlled under the standard.  This kind of indicator 

approach is currently used in regulating photochemical oxidants, for which ozone is the 

indicator, and oxides of nitrogen, for which NO2 has been used as an indicator.  There are 

several reasons, however, that this approach may not be appropriate for GHGs.  For 

example, in the instances noted above, the indicator species is directly related to the other 

pollutants in the group, either through common precursors or similar chemical 

composition, and there is a basis for expecting that control of the indicator compound 

will lead to the appropriate degree of control for the other compounds in the listed 

pollutant.  In the case of GHGs, it would be more difficult to select one species as the 

indicator for the larger group, given that the GHGs are distinct in origin, chemical 

composition, and radiative forcing, and will require different control strategies.  
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Furthermore, this approach raises an issue regarding whether states would have the 

appropriate incentive to address all pollutants within the group. For example, there could 

be a focus on controlling the single indicator species at the expense of other species also 

associated with the adverse effects from which the standard(s) are designed to offer 

protection.   

EPA seeks comment on the merits and drawbacks of these various approaches, as 

well as suggestions for other possible approaches, to defining an indicator for measuring 

allowable concentrations of GHGs in the atmosphere.   

 

c. Section 107:  Area Designations 

 

 After EPA establishes or revises a NAAQS, the CAA requires EPA and the states 

to begin taking steps to ensure that the new or revised NAAQS are met.  The first step is 

to identify areas of the country that do not meet the new or revised NAAQS.  This applies 

to both the primary and secondary NAAQS.  EPA is required to identify each area of the 

country as “attainment,” “nonattainment,” or “unclassifiable.”232 

 

                                                 
232 CAA Section 107(d)(1) requires EPA to establish a deadline for states to submit recommendations for 
area designations that is no later than one year after promulgation of the new or revised NAAQS.  Section 
107(d)(1) also directs states to recommend appropriate area boundaries.   A nonattainment area must 
consist of that area that does not meet the new or revised NAAQS, and the area that contributes to ambient 
air quality in a nearby area that does not meet the new or revised NAAQS.  Thus, a key factor in setting 
boundaries for nonattainment areas is determining the geographic extent of nearby source areas 
contributing to the nonattainment problem.  EPA then reviews the states’ recommendations, collects and 
assesses additional information as appropriate, and issues final designations no later than 2 years following 
the date EPA promulgated the new or revised NAAQS.  EPA may take one additional year (meaning final 
designations can be up to 3 years after promulgation of new or revised NAAQS) if the Administrator has 
insufficient information to promulgate the designations.  Whether or not a state or a Tribe provides a 
recommendation, EPA must promulgate the designation that it deems appropriate. 
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 For a GHG NAAQS, the designations given to areas would depend on the level of 

the NAAQS and the availability of ambient data to make informed decisions for each 

area.  For GHGs, in contrast to current NAAQS pollutants, it would likely make sense to 

conduct the air quality assessment at the national scale rather than at a more localized 

scale.  All of the potential indicators discussed above for measuring ambient 

concentrations of GHGs for purposes of a NAAQS involve globally averaged metrics.  

Therefore, the ambient concentrations measured across all locations within the U.S. for 

purposes of comparison to the level of the standard would not vary, and all areas of the 

country would have the same designation—that is, the entire U.S. would be designated 

either attainment or non-attainment, depending on the level of the NAAQS compared to 

observed GHG ambient concentrations.  

If, in making decisions about the appropriate level of the GHG NAAQS, EPA 

were to determine that current ambient concentrations are not sufficient to cause known 

or anticipated adverse impacts on human health or welfare now or in the future, then it is 

possible that the NAAQS would be set at some level higher than current ambient 

concentrations.  In that case, the entire country would likely be designated nonattainment.  

If, on the other hand, EPA were to set the NAAQS at a level above current ambient 

concentrations, the entire country would likely be designated attainment.   

 

d. Section 110:  State and Federal Implementation Plans  

 

 i.  State Implementation Plans  
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 The CAA assigns important roles to EPA, states, and tribal governments in 

implementing NAAQS and in ensuring visibility protection in Class I areas.  States have 

the primary responsibility for developing and implementing state implementation plans 

(SIPs).  A SIP is the compilation of authorities, regulations, control programs, and other 

measures that a state uses to carry out its responsibilities under the CAA to attain, 

maintain, and enforce the NAAQS and visibility protection goals, and to prevent 

significant deterioration of air quality in areas meeting the standard.  Additional specifics 

on SIP requirements are contained in other parts of the CAA. 

    EPA assists states and tribes in their efforts to clean the air by promulgating 

national emissions standards for mobile sources and selected categories of stationary 

sources.  Also, EPA assists the states in developing their plans by providing technical 

tools, assistance, and guidance, including information on potentially applicable emissions 

control measures. 

 Historically, the pollutants addressed by the SIP program have been local and 

regional pollutants rather than globally mixed pollutants like GHGs.  The SIP 

development process, because it relies in large part on individual states, is not designed to 

result in a uniform national program of emissions controls.   

 

 (1) Generic requirements for all SIPs 
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This section discusses the specific CAA requirements states must address when 

implementing any new or revised NAAQS.233   

 Under section 110(a)(1) and (2) of the CAA, all states are required to submit 

plans to provide for the implementation, maintenance, and enforcement of any new or 

revised NAAQS.  Section 110(a)(1) and (2) require states to address basic program 

elements, including requirements for emissions inventories, monitoring, and modeling, 

among other things.  These requirements apply to all areas of the state regardless of 

whether those areas are designated nonattainment for the NAAQS. 

 In general, every state is required to submit to EPA within 3 years of the 

promulgation of any new or revised NAAQS a SIP demonstrating that these basic 

program elements are properly addressed.  Subsections (A) through (M) of section 

110(a)(2) enumerate the elements that a state’s program must contain.  See the Stationary 

Source TSD for this list. 

Other statutory requirements for state implementation plans vary depending on 

whether an area is in nonattainment or attainment.  There are four specific scenarios that 

could hypothetically apply, depending on whether a primary or a secondary standard, or 

both, are established, and on the level(s) set for those standards.  Because we are 

proposing no scientific determinations in this notice, our discussion of NAAQS 

implementation addresses all four of these scenarios. 

 

 (2) Scenario 1:  Primary GHG standard with country in nonattainment 

 

                                                 
233  The visibility protection program required by CAA sections 169A and 169B, and as implemented 
through state compliance with EPA’s 1999 Regional Haze Rule, will only be raised again here in this 
section of the ANPR in the context of a framework for implementing a secondary GHG NAAQS. 
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 If the entire country were designated nonattainment for a primary GHG NAAQS, 

each state would be required to develop and submit a SIP that provided for attainment 

and met the other specific requirements of Part D of Title I of the Act by the specified 

deadline. 

Requirements for the general contents of a nonattainment area plan are set forth in 

section 172 of the CAA.  Section 172(c) specifies that SIPs must, among other things:234 

• include all Reasonably Available Control Measures (RACM) (including, at a 

minimum, emissions reductions obtained through adoption of Reasonably 

Available Control Technology (RACT)) and provide for attainment of the 

NAAQS; 

• provide for Reasonable Further Progress (RFP), which means reasonable interim 

progress toward attainment; 

• include an emissions inventory; 

• require permits for the construction and operation of major new or modified 

stationary sources, known as “nonattainment new source review” (see also 

section 173 of the Act and section VII.E. of this notice); 

• contain contingency measures that are to be implemented in the event the air 

quality standard is not met by the area’s attainment deadline; and 

• meet the applicable provisions of section 110(a)(2) of the CAA related to the 

general implementation of a new or revised NAAQS. 

In addition, all nonattainment areas must meet requirements of section 176(c) known 

as "general conformity" and "transportation conformity." 235  In brief, general conformity 

                                                 
234 For additional information about nonattainment area planning requirements, please see the Technical 
Support Document. 
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requires the federal government only to provide financial assistance, issue a permit or 

approve an activity that conforms to an approved SIP for a NAAQS.  Transportation 

conformity requires metropolitan planning organizations and the U.S. Department of 

Transportation only to approve or fund transportation plans, programs and projects that 

conform to an approved SIP for a NAAQS.  For the scenario of the country in 

nonattainment with a GHG NAAQS, these requirements would apply nationwide one 

year after the effective date of EPA’s nonattainment designations. 

 For nonattainment areas, SIPs must provide for attainment of the primary 

NAAQS as expeditiously as practicable, but no later than 5 years from the effective date 

of the nonattainment designation for the area – or no later than 10 years if EPA finds 

additional time is needed considering the severity of nonattainment and the availability 

and feasibility of pollution control measures.   

At the outset, it would appear to be an inescapable conclusion that the maximum 

10-year horizon for attaining the primary NAAQS would be ill-suited to GHGs.  The 

long atmospheric lifetime of the six major emitted GHGs means that atmospheric 

concentrations will not quickly respond to emissions reduction measures (with the 

possible exception of methane, which has an atmospheric lifetime of approximately a 

decade).  In addition, in the absence of substantial cuts in worldwide emissions, 

worldwide concentrations of GHGs would continue to increase despite any U.S. emission 

control efforts.  Thus, despite active control efforts to meet a NAAQS, the entire U.S. 

would remain in nonattainment for an unknown number of years.  If States were unable 

to develop plans demonstrating attainment by the required date, the result would be long-

                                                                                                                                                 
235  These requirements also apply to "maintenance areas" -- former nonattainment areas that have met the 
standard and been redesignated according to a formal EPA determination. 
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term application of sanctions, nationwide (e.g., more stringent offset requirements and 

restrictions on highway funding), as well as  restrictions on approvals of transportation 

projects and programs related to transportation conformity.  EPA is currently evaluating 

the extent to which section 179B might provide relief to states in this circumstance.  As 

further explained below, section 179B is a waiver provision providing for SIP approval 

under certain circumstances when international emissions affect a U.S. nonattainment 

area. 

In addition to submitting plans providing for attainment within the state, each 

state would be required to submit, within 3 years of NAAQS promulgation, a plan under 

section 110(a)(2)(D) prohibiting emissions that would significantly contribute to 

nonattainment in another state.  EPA requests comments on what approaches could be 

utilized for purposes of addressing this requirement as well as the general matter of 

controlling GHGs to meet a NAAQS. 

Impact of section 179B on nonattainment requirements :States may use section 

179B of the CAA to acknowledge the impact of emissions from international sources that 

may contribute to violations of a NAAQS.  Section 179B provides that EPA shall 

approve a SIP for a nonattainment area if: (1) the SIP meets all applicable requirements 

of the CAA; and (2) the submitting state can satisfactorily demonstrate that "but for 

emissions emanating from outside of the United States," the area would attain and 

maintain the applicable NAAQS.  EPA has historically evaluated these "but for" 

demonstrations on a case-by-case basis, based on the individual circumstances and the 

data provided by the submitting state.  These data might include ambient air quality 

monitoring data, modeling scenarios, emissions inventory data, and meteorological or 



 404

satellite data.  In the case of GHGs, however, where global emissions impact all areas 

within the United States, the federal government may be best suited for establishing 

whether a “but for” demonstration can be made for the entire country. 

 If a “but for” conclusion is affirmed, section 179B would allow EPA to approve a 

SIP that did not demonstrate attainment or maintenance of the relevant NAAQS.  Section 

179B does not provide authority to exclude monitoring data influenced by international 

transport from regulatory determinations related to an area’s status as an attainment or 

nonattainment area.  Thus, even if EPA approves a section 179B "but for" demonstration 

for an area, the area would continue to be designated as nonattainment and subject to 

certain applicable nonattainment area requirements, including nonattainment new source 

review, conformity, and other measures prescribed for nonattainment areas by the CAA.  

EPA requests comment on the practical effect of application of section 179B on the 

global problem of GHG emissions and on the potential for controls based on the 

attainment plan requirement and other requirements directly related to the attainment 

requirement, including the reasonable further progress requirement and the RACM 

requirement.236   

 

 (3) Scenario 2:  Secondary standard with country in nonattainment (no 

primary standard) 

 

                                                 
236 EPA has interpreted RACM as emissions reducing measures that are technically and economically 
feasible, and considered collectively would advance the nonattainment area’s attainment date by at least 
one year.  RACT has been interpreted in two different ways, depending on the applicable statutory 
requirements.  In the case of ozone, RACT consists of measures that are technically and economically 
feasible, without regard to whether the measures would result in earlier attainment.  In recent rules on 
PM2.5, EPA interpreted RACT for PM2.5 as essentially the same as RACM, with RACT referring to the 
stationary source component of RACM, which applies to all types of sources. 
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As noted above in the NAAQS standard-setting discussion, depending on the 

nature and bases of any endangerment finding under section 108, EPA may be able to 

consider setting only a secondary NAAQS for GHGs and not also a primary NAAQS.   

In general, the same nonattainment requirements that apply to SIPs for a primary 

standard apply for a secondary standard, including nonattainment new source review and 

the other programs listed under the Scenario 1 subsection above. 

A notable difference in nonattainment requirements for primary and secondary 

standards is the time allowed for attainment. Under a secondary standard, state plans 

must achieve attainment as expeditiously as practicable, but there is no statutory 

maximum date for attainment.  The general requirement to attain as expeditiously as 

practicable includes consideration of required controls, including “reasonably available 

control measures.”   These requirements do allow for consideration of cost.  What would 

constitute “as expeditiously as practicable” would be determined based on the entire set 

of facts and circumstances at issue.  EPA requests comment on how to interpret the 

requirement that state plans demonstrate that attainment will be achieved “as 

expeditiously as practicable” in the context of a secondary NAAQS for GHGs. 

Potential implementation approach based on regional haze model :  For a 

secondary GHG NAAQS with no prescribed attainment date, EPA requests comment on 

the concept of implementing a GHG secondary NAAQS standard in a way roughly 

analogous to an approach used in the long-term regional visibility program, known as the 

regional haze program.  This program is based on a goal of achieving natural visibility 

conditions in our nation’s parks and wilderness areas (Class I areas) by 2064.  The 

program requires states to develop reasonable progress goals every 10 years and 
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implement emissions control programs to achieve those goals, ultimately achieving the 

2064 natural condition goal in each Class I area.  At the midpoint of every 10-year 

period, states must assess the progress being made and take corrective action if necessary 

to maintain reasonable progress toward the 10-year progress milestone. 

The regional haze program’s model for goal planning, control strategy 

development, and control strategy implementation could offer a possible framework for 

achieving a GHG secondary NAAQS.  This framework potentially could be designed to 

address the RACM, RACT and Reasonable Further Progress requirements, as well as the 

attainment planning requirement.  This framework may also provide a mechanism for 

implementing a nationwide GHG emissions cap and trade program adopted and 

implemented through state plans.  However, EPA recognizes that the global nature of 

GHGs and their persistence in the atmosphere make an approach based on “reasonable” 

progress more difficult to implement than in the case of regional haze.  For example, 

despite domestic emissions reductions, it might not be possible to discern improvement in 

atmospheric concentrations of GHGs due to their relatively long atmospheric lifetimes or 

to growth in emissions from other countries which could eclipse reductions made in the 

U.S.  We note that using this framework would not provide relief from any of the 

applicable nonattainment area requirements of the Act.   EPA requests comment on 

whether, and if so how, the regional haze approach could be adapted for use in the GHG 

context. 

 

 (4) Scenarios 3 and 4:  Primary and/or secondary standard with country in 

attainment 
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 If a primary or secondary GHG NAAQS were set at a level higher than ambient 

GHG levels at the time of designations, then the country would be in attainment.  (See 

preceding section on NAAQS standard-setting for discussion of this issue.)  In this case, a 

much shorter list of requirements would apply than if the country were in nonattainment.   

SIPs would be required to include PSD programs for GHGs, which would require 

preconstruction permitting of new major sources and significant modifications to existing 

major sources.  (See section VII.D on PSD.) 

EPA has identified two other requirements that potentially could apply, both of 

which could provide authority for a nationwide cap-and-trade program implemented at 

the state level.  First, section 110(a)(1) requires states to submit a SIP providing for 

"implementation, maintenance, and enforcement" of primary and secondary NAAQS.  

Under the scenario of a GHG NAAQS with the country in attainment, where states may 

need more than PSD/NSR to maintain attainment, EPA could consider using this 

provision to require SIPs to provide for maintenance of air quality consistent with the 

GHG standard.  This requirement could be implemented through a nationwide cap-and-

trade program designed at the federal level and adopted by individual states in their SIPs, 

a program similar but broader in scope than existing programs such as the more limited 

NOx SIP Call regional cap-and-trade system for EGUs and selected industrial source 

categories.  If a state failed to submit an adequate maintenance SIP, EPA would be 

required to develop and implement a federal implementation plan for that state.  EPA 

could design the FIP to enable the state to participate in a nationwide cap-and-trade 

system. 
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Second, section 110(a)(2)(D) requires SIPs to prohibit emissions that would 

interfere with maintenance of the standard by other states.  Because GHGs are globally 

well-mixed, it may be that GHGs emitted from any state could be found to interfere with 

maintenance of a GHG NAAQS in every other state.  In the past, EPA has issued rules 

that have resulted in states adopting interstate cap-and-trade programs (e.g., the Clean Air 

Interstate Rule) implemented through SIPs to address the requirements of this provision.  

In the case of GHGs, this authority could potentially support a nationwide cap-and-trade 

program for GHGs, adopted through SIPs.  If a state failed to submit its section 

110(a)(2)(D) SIP, EPA would be required to develop and implement a FIP for that state.  

EPA could design the FIP to enable the state to participate voluntarily in a nationwide 

cap-and-trade system.  We request comment on the suitability of adopting either of these 

approaches under section 110(a). 

   

ii. Additional CAA provisions affecting SIP obligations and FIPs 

 

 (1)  Section 179(a) 

 

The CAA requires states to submit SIPs to EPA for review, and EPA must 

approve or disapprove them based on whether the state plan or component meets the 

Act’s requirements.  An EPA finding that a state has failed to submit a nonattainment 

plan or plan component, or an EPA disapproval of such a plan because it does not meet 

the requirements of the Act, would start a “sanctions clock” under section 179(a).  This 

means that sanctions would apply in the state if the deficiencies are not corrected within 
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prescribed deadlines.  These sanctions include additional requirements for major new 

sources (18 months after the finding of failure) and restrictions on federal highway funds 

(6 months after the offset sanction).237  EPA must promulgate a FIP for the deficient 

component of the SIP if the state’s plan component is not approved within 2 years of 

EPA’s finding or disapproval action.  In the case of GHGs, it is possible that EPA could 

design the FIP to enable the state to participate in a nationwide cap-and-trade system. 

 

(2) Section 115 

 

CAA section 115 creates a mechanism through which EPA can require states to 

amend their SIPs to address international transport issues.  It is designed to protect public 

health and welfare in another country from air pollution emitted in the U.S. provided the 

U.S. is given essentially reciprocal rights with respect to prevention and control of air 

pollution originating in the other country.  The Administrator could exercise his authority 

under this provision if EPA were to promulgate a NAAQS for GHG. 

 To act under section 115, the Administrator would need to make a finding that, 

based on information from any duly constituted international agency, he has reason to 

believe that air pollutants (GHGs) emitted in the U.S. causes or contributes to air 

pollution which may reasonably be anticipated to endanger public health or welfare in a 

foreign country. Upon making such a finding, the Administrator would give formal 

notification to the Governor of the state (or in this case potentially all of the states) where 

GHGs originate.  A finding under this section has the same regulatory consequences as a 

finding that the state’s existing SIP is inadequate to attain the NAAQS or otherwise meet 
                                                 
237 40 CFR 52.31. 
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the requirements of the Act.  This notification would require the notified states to modify 

their SIPs to prevent or eliminate the endangerment.   

 Addressing GHGs under this authority could allow some flexibility in program 

design, subject to limitations of the SIP development process.  Section 115 could not be 

used to require states to incorporate into their SIPs measures unrelated to attainment or 

maintenance of a NAAQS.  A factor to consider is that this section of the Act only 

applies where countries that suffer possible endangerment give reciprocal rights to the 

U.S.  However, reciprocity with one or more affected countries may be sufficient to 

trigger section 115.  We request comment on the efficacy of using section 115 as a 

mechanism to facilitate more effective regulation of GHGs through a NAAQS.  

 

 2. What Sources would be Affected?  

 

Sections 108 and 109 impose no controls directly on sources, but instead establish 

the air quality benchmarks that control requirements would be designed to meet.  The 

precise nature of these controls would be determined through federal and state programs, 

as established via SIPs and, for states failing to submit an approvable plan, FIPs. 

Considering that GHGs are emitted by a wide array of sources, it is likely that NAAQS 

implementation would result in controls on numerous stationary and mobile sources 

through sections 110 and 172.   

The federal government could have less flexibility under the NAAQS approach to 

target control efforts toward particular groups of existing stationary sources.  Under the 

traditional SIP approach, emissions controls on specific source categories would flow 



 411

from independent state-level decisions, and could result in a patchwork of regulations 

requiring different types and levels of controls in different states.  However, the SIP 

approach could also be adapted for use in a more coordinated strategy.  As mentioned 

above, EPA has in the past issued rules that have resulted in states adopting limited 

interstate cap-and-trade programs (e.g., NOx SIP Call and the Clean Air Interstate Rule) 

implemented through state SIPs.  Furthermore, the federal government would also have 

flexibility to design a national control program in the event that states did not adopt the 

required programs and EPA were required to promulgate a FIP. 

EPA requests comment on whether and how the different implementation 

provisions within the NAAQS program could be adapted to be most suitable for 

application to control GHGs.  

 

 3. What Would Be the Key Milestones and Implementation Timeline? 

 

The key milestones that would apply if EPA were to regulate GHGs as a NAAQS 

pollutant include:  listing the pollutant(s); issuing air quality criteria; issuing information 

on air pollution control techniques; proposing primary and secondary NAAQS for the 

pollutants; issuing final standards; designating areas; development of SIPs/FIPs; and 

application of control measures. 

EPA has discretion with regard to the date of listing of a pollutant under section 

108.  The statute does not prescribe any specific deadline for listing, instead stating that 

EPA “shall from time to time … list … each air pollutant” that EPA judges meets the 
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three criteria discussed above.  This could provide the Agency some latitude in 

determining the precise timing of any listing. 

Once a pollutant is listed, the CAA specifies a very ambitious timeline for issuing 

the initial NAAQS for the pollutant.  Section 108 allows 12 months between date of 

listing and issuance of air quality criteria for the pollutant(s).  Since these criteria are 

intended to encompass “all identifiable effects on public health or welfare,” it would be 

difficult to meet this timeline in the case of GHGs.  In 1970, when the NAAQS program 

was first established under the CAA, air quality criteria either were in development or 

had already been issued for a variety of pollutants, and the process involved consideration 

of a much smaller body of science than is now available.   Therefore, the 12-month 

period allotted for the initial issuance of air quality criteria appeared reasonable.238  

However, based on recent NAAQS reviews for ozone, particulate matter, lead, and other 

pollutants, it now generally takes several years for the Agency to complete the thorough 

scientific assessment necessary to issue air quality criteria.   

Given the complexity of global climate change science, and the vast amount of 

research that would be relevant to the Agency’s scientific assessment, EPA anticipates 

this task would be particularly time consuming in the case of GHGs, though relying on 

synthesis reports such as the Intergovernmental Panel on Climate Change’s Fourth 

Assessment Report and various reports of the US Climate Change Science Program could 

help expedite the process.  The challenge of completing a thorough scientific assessment 

for GHGs could result in a significant delay in listing the pollutant(s) under section 108, 

                                                 
238  For each air pollutant for which air quality criteria had already been issued prior to enactment of the 
Clean Air Act Amendments of 1970, section 109(a)(1) actually required EPA to issue proposed NAAQS 
within 30 days of enactment and to finalize those standards within 90 days of publication of the proposal.  
This included carbon monoxide, ozone, particulate matter, hydrocarbons, and sulfur oxides. 
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since EPA would likely choose to list GHGs only when the scientific assessment had 

progressed sufficiently to enable the Agency to meet the statutory requirement to issue 

“air quality criteria” within one year of listing, and to meet the tight rulemaking 

timeframe, discussed below.  To the extent that EPA addresses GHGs through this CAA 

mechanism, EPA requests comments on the issuance of “air quality criteria” following 

listing, as well as the adequacy of the available scientific literature.   

Under section 109, EPA must propose NAAQS for any newly listed pollutant at 

the same time it issues air quality criteria under section 108, and must finalize those 

standards within 90 days after proposal.  Thus, from the date of listing a pollutant(s) 

under section 108, the Agency has only 12 months to propose standards, and only 3 

additional months to issue final NAAQS for the pollutant(s).  This tight timeframe would 

be particularly challenging in the case of GHGs, for which review and synthesis of an 

enormous body of literature would be required before a proposal could be issued.  

Furthermore, it is important to note that while subsequent NAAQS reviews of existing 

standards are required on a revolving 5-year cycle, EPA has found it challenging to meet 

even this extended schedule, which generally allows 9-12 months between issuance of 

the air quality criteria and proposal and an additional 6 months or more for issuance of 

final standards. 

 Once a new standard has been established, the CAA allows EPA to establish a 

deadline for states to submit designation recommendations that is no later than one year 

after promulgation of the new or revised NAAQS.  EPA then reviews the states’ 

recommendations, collects and assesses additional information as appropriate, and issues 

final designations no later than 2 years following the date EPA promulgated the new or 
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revised NAAQS.  EPA may take up to one additional year if the Administrator has 

insufficient information to promulgate the designations, which could push the date of 

final designations out to three years after promulgation of a new GHG NAAQS.   

The timeline for SIP submittal and implementation of control requirements 

depends an area’s designation status (attainment, nonattainment, unclassifiable) and 

whether there is only a secondary NAAQS, or both a primary and a secondary standard.  

These various scenarios are described above.  As a first step, regardless of attainment 

status of level of the standard, states must submit infrastructure SIPs to EPA within 3 

years of the promulgation of any new or revised NAAQS.  These SIPs demonstrate that 

certain basic program elements (including emissions inventories, monitoring, and 

modeling) are properly addressed.  Areas that are designated attainment would face a 

much shorter list of requirements, which are discussed above in the context of , Scenarios 

3 and 4. 

For areas designated nonattainment with a primary standard, states must submit 

nonattainment SIPs no more than 3 years after the effective date of designations, and 

must reach attainment no later than 5 years after the effective date designations.  EPA can 

extend the attainment deadline by up to an additional 5 years – i.e., to no later than 10 

years after the effective date of designations, if EPA finds additional time is needed 

considering the severity of nonattainment and the availability and feasibility of pollution 

control measures.   

As noted above, the maximum 10-year horizon for attaining the primary NAAQS 

is ill-suited to pollutants such as GHGs with long atmospheric residence times.  It is 

probable that, despite active control efforts, the entire U.S. would remain in 
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nonattainment for an indefinite number of years if the level of a NAAQS were set at or 

below current atmospheric concentrations; whether attainment would ever be reached 

would depend on the timing and stringency of GHG control measures implemented on a 

global basis.   

For areas designated nonattainment with a secondary standard only, the 

attainment schedule could be significantly longer.  The CAA requires that state plans 

under a secondary standard must provide for reaching attainment as expeditiously as 

practicable, but there is no statutory maximum date for attainment (e.g., up to 10 years).   

EPA requests comment on the suitability of adapting this approach for use in the GHG 

context, and specifically, on the schedule that could reasonably be considered as 

“expeditious as practicable.” We also request comment on how global emissions should 

be taken into consideration in this context. 

EPA requests comment on whether the avenues discussed in this notice, or 

alternative approaches, could facilitate schedule adjustments that would better enable use 

of the NAAQS approach for regulating GHGs. 

 

 4. What Are Key Considerations Regarding Use of this Authority for GHGs? 

 

a.  Possible Cost and Emissions Impacts 

 

Listing GHGs as pollutants under section 108 and setting NAAQS under section 

109 would have no direct cost or emissions impacts.  However, these actions would 

trigger further federal actions, including designations under section 107, and state or 
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federal actions through SIPs or FIPs developed under section 110 and other provisions in 

title I of the CAA.  Thus, the listing of GHGs as NAAQS pollutants would likely lead to 

the adoption of a substantial control program affecting sources across the nation.    

Because establishing NAAQS for a pollutant sets in motion a broad and 

prescriptive implementation process that could affect a wide array of stationary and 

mobile sources, it is likely to entail substantial costs.  The magnitude of these costs would 

depend, in part, on the relative reliance on technologies which are not yet suitable for 

commercial application or which have not yet been developed.  Though this problem 

affects other pollutants, it is more acute in the case of GHGs.  The timing and nature of 

controls instituted, and thus the costs, would depend to a significant extent on an area’s 

designation status and whether EPA set only a secondary NAAQS (with a longer 

implementation time horizon), or a primary standard as well (with a more rapid and rigid 

compliance schedule, allowing less time for technological advances and efficiency 

improvements).  The standard set and the nature of GHGs could also determine whether 

it is feasible to attain a NAAQS in the near-term, or how costly attainment could be over 

a longer term.    

One important aspect of the NAAQS approach is that the standards themselves 

(both primary and secondary) are established without consideration of these costs.  EPA 

requests comment on the suitability of establishing regulations to limit atmospheric 

concentrations of GHGs through a statutory mechanism that prohibits consideration of 

the costs such regulations might entail.  EPA also requests comment on the extent to 

which various implementation mechanisms in Title I are available for addressing such 

costs. 



 417

 As mentioned above, CAA section 108 requires EPA to issue information on air 

pollution control techniques at the same time it issues air quality criteria.  This would 

include information on the cost of installation and operation, energy requirements, 

emission reduction benefits, and environmental impacts.  Generally, the Agency fulfills 

this obligation at the time a standard is issued; as required under Executive Order 12866, 

EPA must issue an RIA for major rulemaking actions.  A NAAQS RIA provides an 

illustrative analysis of control options available to reduce emissions and ambient 

concentrations of the regulated pollutant(s); evaluates the costs of these controls; and 

estimates the human health and environmental benefits likely to accrue from the 

improved air quality resulting from the standards.   

As required by EO 12866 and guidance from OMB, the analysis generally 

compares control options and estimated costs and benefits of multiple, specific standard 

options under consideration.    While EPA recognizes the cost estimates for future GHG 

control technologies would potentially place more reliance on yet-to-be-developed 

options, the precedent exists for consideration of future, unknown controls.   EPA 

requests comment on whether there are important distinctions between GHGs and 

previously regulated criteria pollutants that would make it appropriate in the case of a 

new NAAQS for GHG(s) to issue a separate air pollution control techniques document 

earlier in the process, specifically in conjunction with the air quality criteria as required 

by section 108, or whether such information is more useful if tailored to specific standard 

options under consideration, as in the RIA. 

 

b. Technology Development and Leakage 
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Two of the policy design considerations noted in section III.F.1 include the 

potential to promote technology development and to address potential concerns about 

shifting emissions to other countries.  The NAAQS establish standards based on ambient 

concentrations that must be attained and maintained everywhere, and are implemented 

through SIPs that establish emissions budgets consistent with meeting the standards.  The 

limited emissions budget encourages state and local areas and affected sources to work 

together to identify least-cost emissions controls to meet their SIP obligations and reduce 

ambient concentrations of the regulated pollutant(s).  The NAAQS requirements help 

create market demand for technologies that can assist in meeting air quality standards at 

the least cost.  As discussed in Section III.C of this notice, this process has encouraged 

significant technological innovation.  EPA requests comment on the extent to which the 

NAAQS can be an effective mechanism for encouraging technological innovation and 

development of least-cost controls for GHG emissions. 

 The 10-year maximum timeline for attaining a primary NAAQS would allow 

some time for development and deployment of emerging technologies, but longer 

timelines available under other forms of the NAAQS would provide greater flexibility to 

provide continuous incentives over a longer time period for major technology advances, 

and more time to deploy new technologies that are developed.  EPA requests comment on 

the extent to which a GHG NAAQS could reasonably be expected to advance new 

control technologies, and on what timeframe.   

With respect to the leakage issue, establishing a primary NAAQS could lead to 

high costs among affected industries unless a viable approach is identified to limit the 
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control burden on U.S. sources.  Because the standards themselves are set without 

consideration of cost or availability of control technologies, and because states would be 

required to adopt a plan to attain a primary standard within 10 years of designation, the 

NAAQS approach might offer less flexibility to delay emissions reductions in the 

absence of effective control technologies or when costs are prohibitive.  This 

consideration may be particularly relevant in the case of GHGs, where highly efficient 

control technologies or mitigation options are currently limited, and where critical new 

control strategies, such as carbon capture and storage, are still in the early stages of 

development.  In these instances, industries that are unable to locate cost-effective control 

strategies may consider relocating to non-regulated locations, resulting in significant 

emissions leakage. 

We request comment on the cost-effectiveness of utilizing a NAAQS approach to 

regulating GHGs, and on the extent to which this approach might be expected to result in 

emissions leakage, especially as compared to other potential regulatory approaches 

outlined in this notice. 

 

c. Summary of Opportunities and Challenges Afforded by NAAQS Pathway  

 

Regulating GHGs through a NAAQS offers certain opportunities; however, there 

are also significant technological, legal and program design challenges that would tend to 

limit the appropriateness of the NAAQS program. 

NAAQS are based purely on preventing adverse health and environmental 

impacts, rather than on considerations of cost, feasibility, or availability of technology.  
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Our expectation is that the NAAQS approach would establish a goal tied to actual 

ambient concentrations of GHGs.  A NAAQS would call for assessment of potential 

control strategies for a broad array of sources, rather than focusing only on emissions 

reductions from a specified (but potentially limited) list of sources.  The NAAQS 

approach would allow for some flexibility in the design of control strategies and 

requirements, including the possibility of a cap-and-trade approach, and might spur 

significant technological innovation.  It would provide a mechanism for reducing GHG 

emissions from current sources and limiting the growth of emissions from new sources.  

If the facts supported adopting only a secondary standard, this would somewhat reduce 

the specific obligations on states, and would allow a suitably extended timeline for 

achieving the emissions reductions necessary to stabilize and then reduce ambient GHG 

concentrations. 

Though such an approach has the potential to be effective in reducing emissions, 

there would be a number of obstacles to overcome.  Chief among these is that if 

worldwide (non-U.S.) emissons were to continue increasing, global concentrations of 

GHGs would continue to increase despite U.S. emission control efforts, and the NAAQS 

would be unachievable (depending on the level of the standards) even if U.S. emissions 

were reduced to zero.  Unless viable legal approaches could be identified for limiting the 

control burden on U.S. sources, such as by defining a U.S. share of the emissions 

reductions needed to attain a NAAQS, the NAAQS approach would result in an 

expensive program.  It would not achieve the adopted GHG NAAQS due to foreign 

emissions growth, although U.S. emissions reductions would be achieved.  If the result of 
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a NAAQS were stringent unilateral controls for vulnerable industries, this would 

encourage emissions leakage in the absence of comparable control efforts abroad. 

Especially if the Agency were to set a primary as well as a secondary standard, a 

NAAQS would trigger a relatively rigid implementation apparatus, limiting the Agency’s 

flexibility to target cost-effective emissions reductions and to shift the burden of control 

requirements among different industries based on the availability of new technological 

approaches.  The lack of flexibility allowed under the CAA for many of the NAAQS 

implementation requirements – especially those affecting areas designated nonattainment 

with a primary standard --makes them difficult to adapt effectively for application in the 

GHG context.  For example, it would be challenging to apply requirements for 

transportation conformity under a GHG NAAQS, or for states to develop attainment 

demonstration SIPs  As discussed in section IV.E, a nonattainment new source review 

program requiring for GHGs would dramatically expand the scope of the preconstruction 

permitting program to include smaller sources and new types of sources such as 

apartment buildings with natural gas heat, unless EPA were successful in applying legal 

theories that justify deviating from statutory language.  This would pose substantial 

administrative feasibility and cost issues.  While implementation of an attainment-level 

NAAQS would involve fewer specific requirements, this avenue would only apply if the 

standard set by EPA under section 109 resulted in attainment designations.  Section 109 

calls for standards to be set based on science-based criteria, which exclude consideration 

of the cost or efficiency of the implementation requirements in determining the level of 

the standard. 
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We note that while the NAAQS implementation system is state-based, legislative 

proposals have focused on establishing federally administered national cap-and-trade 

strategies to address the global climate problem. 

 In closing, we request comment on our assessment of NAAQS approaches, and 

on how the NAAQS approach compares to other potential CAA approaches in light of the 

policy principles enunciated in section III.F.1. 

 

5. Possible Implications for Other CAA Provisions 

 

Listing a pollutant under section 108(a)(1) would preclude listing under section 

112 or regulation under section 111(d), but would not preclude listing and regulation 

under section 111(a)-(c) New Source Performance Standards (NSPS) provisions as 

described below.  Similarly, regulation of GHGs under section 111(a) – (c) NSPS 

provisions, as discussed further in other sections of today’s notice, would not preclude 

regulation of those pollutants through a NAAQS, although controls implemented through 

these provisions might influence the Agency’s perspective on the appropriateness of 

establishing air quality criteria for GHGs.  EPA requests comment on the extent to which 

regulatory action under section 111 could be considered in the context of exercising 

authority under section 108 relevant to GHGs. 

 

 B. Standards of Performance for New and Existing Sources 
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 CAA section 111 provides EPA with authority to set national performance 

standards for stationary sources.  There are two alternative pathways for using section 

111 to regulate GHGs -- as part of an implementation program for a GHG NAAQS or as 

a freestanding  program. 

• In the event of a GHG NAAQS, section 111 authorizes EPA to set emissions 

performance standards for new and modified sources but not for unmodified 

existing sources. 

• In the absence of a GHG NAAQS, section 111 offers the potential for an 

independent, comprehensive program for regulating most stationary sources of 

GHGs, except to the extent GHG emissions are regulated under section 112  

 Section 111 provides for consideration of cost, and allows substantial discretion 

regarding the types and size of sources regulated.  As with most other CAA authorities, 

however, establishment of a section 111 standard for any source category of GHGs would 

trigger preconstruction permitting requirements for all types of GHG major sources under 

the PSD program.   

 The Stationary Source TSD for this ANPR identifies some specific industry 

sectors that EPA has evaluated for their emissions of multiple pollutants, including 

GHGs. EPA requests comment on this analysis.  In addition, EPA requests comment on 

GHG emissions from these and all other categories and subcategories that have been 

subject to section 111 standards and on the relative costs that could be associated with 

employing certain identified control technology or practices affecting GHG emissions, 

including any positive or negative impacts on the emissions of traditional pollutants.  
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 1. What Does Section 111 Require? 

 

Section 111 establishes two distinct mechanisms for controlling emissions of air 

pollutants from stationary sources.  Section 111(b) provides authority for EPA to 

promulgate New Source Performance Standards (NSPS) which may be issued regardless 

of whether there is a NAAQS for the pollutant being regulated, but apply only to new and 

modified sources.  Once EPA has elected to set an NSPS for new and modified sources in 

a given source category, section 111(d) calls for regulation of existing sources with 

certain exceptions explained below.  Taken together, the section 111 provisions could 

allow significant flexibility in regulation that may not be available under other CAA Title 

I provisions.   

 

 a. Section 111(b) New Source Performance Standards 

 

 Section 111(b) of the CAA requires EPA to establish emission standards for any 

category of new and modified stationary sources that the Administrator, in his judgment, 

finds “causes, or contributes significantly to, air pollution which may reasonably be 

anticipated to endanger public health or welfare.”  EPA has previously made 

endangerment findings under this section for more than 60 stationary source categories 

and subcategories that are now subject to NSPS.239  An endangerment finding would be a 

prerequisite for listing additional source categories under section 111(b), but is not 

required to regulate GHGs from source categories that have already been listed. 

                                                 
239 EPA has developed NSPS for more than 70 source categories and subcategories.  However, 
endangerment findings apply to the categories as a whole, while subcategories within them have been 
established for purposes of creating standards that distinguish among sizes, types, and classes of sources. 
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For listed source categories, EPA must establish “standards of performance” that 

apply to sources that are constructed, modified or reconstructed after EPA proposes the 

NSPS for the relevant source category.240  However, EPA has significant discretion to 

define the source categories, determine the pollutants for which standards should be 

developed, identify the facilities within each source category to be covered, and set the 

level of the standards.  In addition, EPA believes that the NSPS program is flexible 

enough to allow the use of certain market-oriented mechanisms to regulate emissions, as 

discussed below. 

As implemented over many years by EPA, the NSPS program has established 

standards that do not necessarily set emission limits for all pollutants or even all regulated 

pollutants emitted by sources within the relevant source category.  Rather, the NSPS 

generally focus on specific pollutants of concern for a particular source category.  Air 

pollutants currently regulated through section 111(b) include the criteria pollutants listed 

under section 108 and certain additional pollutants.  These additional pollutants are acid 

mist, fluorides, hydrogen sulfide in acid gas, total reduced sulfur, and landfill gas.  EPA 

has discretion to revise an existing NSPS to add standards for pollutants not currently 

regulated for that source category, but has interpreted the section to not require such a 

result when an NSPS is reviewed pursuant to section 111(b)(1)(B).  That section requires 

EPA to review and, if appropriate, revised NSPS every eight years unless the Agency 

                                                 
240 Specific statutory and regulatory provisions define what constitutes a modification or reconstruction of a 
facility.  40 CFR 60.14 provides that an existing facility is modified, and therefore subject to an NSPS, if it 
undergoes “any physical change in the method of operation . . . which increases the amount of any air 
pollutant emitted by such source or which results in the emission of any air pollutant not previously 
emitted.”  40 CFR 60.15, in turn, provides that a facility is reconstructed if components are replaced at an 
existing facility to such an extent that the capital cost of the new equipment/components exceed 50 percent 
of what is believed to be the cost of a completely new facility. 
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determines that such review in not appropriate in light of readily available information on 

the efficacy of the standard. 

Further, in contrast to other provisions in the CAA which require regulation of all 

sources above specific size thresholds, section 111 gives EPA significant discretion to 

identify the facilities within a source category that should be regulated.  To define the 

affected facilities, EPA can use size thresholds for regulation and create subcategories 

based on source type, class or size.  Emission limits also may be established either for 

equipment within a facility or for an entire facility.   

 EPA also has significant discretion to determine the appropriate level for the 

standards.  Section 111(a)(1) provides that NSPS are to “reflect the degree of emission 

limitation achievable through the application of the best system of emission reduction 

which (taking into account the cost of achieving such reduction and any nonair quality 

health and environmental impact and energy requirements) the Administrator determines 

has been adequately demonstrated.”  This level of control is commonly referred to as best 

demonstrated technology (BDT).  In determining BDT, we typically conduct a 

technology review that identifies what emission reduction systems exist and how much 

they reduce air pollution in practice. This allows us to identify potential emission limits.  

Next, we evaluate each limit in conjunction with costs, secondary air benefits (or 

disbenefits) resulting from energy requirements, and non-air quality impacts such as solid 

waste generation.  The resultant standard is commonly a numerical emissions limit, 

expressed as a performance level (i.e. a rate-based standard).  While such standards are 

based on the effectiveness of one or more specific technological systems of emissions 

control, unless certain conditions are met, EPA may not prescribe a particular 
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technological system that must be used to comply with a NSPS.  Rather, sources remain 

free to elect whatever combination of measures will achieve equivalent or greater control 

of emissions. 

 It is important to note that under section 111, the systems on which a standard is 

based need only be “adequately demonstrated” in EPA’s view such that it would be 

reasonable to apply them to the regulated category.  The systems, and corresponding 

emission rates, need not be actually in use or achieved in practice at potentially regulated 

sources or even at a commercial scale.  Further, EPA believes that if a technology is 

“adequately demonstrated” for use at a date in the future, EPA could establish a future-

year standard based on that technology.  This would allow EPA to develop two- or multi-

phased standards with more stringent limits in future years that take into account and 

promote the development of technology. 

Costs are also considered in evaluating the appropriate standard of performance 

for each category or subcategory.  We generally compare control options and estimated 

costs and emission impacts of multiple, specific emission standard options under 

consideration.  As part of this analysis, we consider numerous factors relating to the 

potential cost of the regulation, including industry organization and market structure; 

control options available to reduce emissions of the regulated pollutant(s); and costs of 

these controls.  Frequently, much of this information is presented in the Regulatory 

Impact Analysis (RIA) that is required for all major rulemaking actions. 

  

 b. Section 111(d) Emissions Guidelines for Existing Sources  
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Section 111(d) requires regulation of existing sources in specific circumstances.  

Specifically, where EPA establishes a NSPS for a pollutant, a section 111(d) standard is 

required for existing sources in the regulated source category except in two 

circumstances.  First, section 111(d) prohibits regulation of a NAAQS pollutant under 

that section.  Second, “where a source category is being regulated under section 112, a 

section 111(d) standard of performance cannot be established to address any HAP listed 

under 112(b) that may be emitted from that particular source category.”241  

 Section 111(d) also uses a different regulatory mechanism to regulate existing 

sources than section 111(b) uses for new and modified sources in a source category.  

Instead of giving EPA direct authority to set national standards applicable to existing 

sources in the source category, section 111(d) provides that EPA shall establish a 

procedure for states to issue performance standards for existing sources in that source 

category. Under the 111(d) mechanism, EPA first develops regulations known as 

“emission guidelines.” These may be issued at the same time or after an NSPS for the 

source category is promulgated.  Although called “guidelines,” they establish binding 

requirements that states are required to address when they develop plans to regulate the 

existing sources in their jurisdictions.  These state plans are similar to state 

implementation plans and must be submitted to EPA for approval.  Historically, EPA has 

issued model standards for existing sources that could then be adopted by states.   Under 

this approach, creating an interstate trading system would require adoption of compatible 

state rules promoted by EPA rules and guidance.  In the event that a state does not adopt 

and submit a plan, EPA has authority to then issue a federal plan covering affected 

sources. 
                                                 
241 See 70 FR 15994, 16029-32 (Mar. 29, 2005).   
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Section 111(d) guidelines, like NSPS standards, must reflect the emission 

reduction achievable through the application of BDT.  However, both the statute and 

EPA’s regulations implementing section 111(d) recognize that existing sources may not 

always have the capability to achieve the same levels of control at reasonable cost as new 

sources.  The statute and EPA’s regulations in 40 CFR 60.24 permit states and EPA to set 

less stringent standards or longer compliance schedules for existing sources where 

warranted considering cost of control; useful life of the facilities; location or process 

design at a particular facility; physical impossibility of installing necessary control 

equipment; or other factors making less stringent limits or longer compliance schedules 

appropriate.  

 

 2. What Sources could be Affected?  

  

Section 111 has been used to regulate emissions of traditional and nontraditional 

air pollutants from a broad spectrum of stationary source categories.  EPA has already 

promulgated NSPS for more than 70 source categories and subcategoriesand we could 

add GHG emission standards, as appropriate, to the standards for existing source 

categories. 242   EPA has begun a review of the existing NSPS source categories to 

determine whether it would be appropriate to regulate GHG emissions from sources in 

each category.  In addition, EPA is in the process of responding to a remand from the 

                                                 
242 Some of the existing source categories are very broad, comprising an entire industrial process such as 
steel making, while others are narrowly defined as a single piece of equipment within a broader production 
process.   Examples of source categories subject to NSPS are fossil fuel-fired boilers, incinerators, sulfuric 
acid plants, petroleum refineries, lead smelters, and equipment leaks of VOCs in the synthetic organic 
chemicals manufacturing industry.  A complete list of the NSPS source categories is found at 40 CFR Part 
60.   
 



 430

D.C. Circuit requiring it to consider whether to add standards for GHGs to the NSPS for 

utility boilers, and EPA has received suggestions that it would be appropriate to add such 

standards to the NSPS for Portland cement kilns.243  

To determine whether regulation of GHGs is appropriate for existing categories, 

we must evaluate whether it is reasonable to do so given the magnitude of emissions and 

availability of controls, considering the costs of control.  Decisions in this regard could be 

influenced by several factors, including the magnitude of the GHG emissions from a 

source category; the potency of the particular GHG emitted; whether emissions are 

continuous, seasonal or intermittent; the availability of information regarding the 

category’s GHG emissions; and whether regulating GHG emissions from the source 

category would be beneficial.  EPA requests comment on the extent to which these 

factors should, if at all, influence EPA’s decisions whether to add standards to existing 

NSPS and what additional factors should be taken into consideration.  EPA also requests 

comment on which of the previously regulated categories might be appropriate for GHG 

regulation and on the information on which such judgments might be based.   

To inform the public of EPA’s analytical work to date, we have provided 

descriptions of key industrial sectors, their GHG emissions, and information that we have 

collected to date on GHG control options for those sectors in the Stationary Source TSD 

                                                 
243 The NSPS for Petroleum Refineries were recently amended, resulting in the promulgation of new 
Subpart Ja.  These performance standards include emission limitations and work practice standards for fluid 
catalytic cracking units, fluid coking units, delayed coking units, fuel gas combustion devices, and sulfur 
recovery plants.  As such, they regulate criteria pollutant emissions from the processes that are also 
responsible for most of the refinery GHG emissions.  During the public comment period for Subpart Ja, we 
received several comments in favor of developing new source performance standards to address GHG 
emissions from refineries.  However, we declined to adopt standards for GHG emissions in that 
rulemaking, in part because while doing so was within our discretion, we believed that it was important to 
fully consider the implications for programs under other parts of the CAA before electing to regulate GHG 
under section 111.  This is a fundamental purpose for today’s notice and request for comments. 
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in the docket for today’s notice.  It is important to note that, as described further in the 

technical support materials, many near-term technologies or techniques for reducing 

GHG, e.g., energy efficiency or process efficiency improvements, are relatively cost 

effective and achieve modest emission reductions when compared with the potential of 

some add-on control techniques.  Other controls may become available in the future 

whose costs and emission reduction effectiveness may differ substantially from what is 

discussed here today.  The Stationary Source TSD also discusses various mechanisms, 

such as cap-and-trade programs or emissions averaging approaches across facilities or 

industries, that can help reduce costs of reducing emissions. EPA requests comment on 

the availability and extent of its legal authority for such mechanisms. 

In addition to regulating GHGs from previously listed source categories, section 

111 provides discretionary authority to list new source categories, or reformulate listed 

source categories, for purposes of regulating of GHG emissions.  For example, such 

categories could include sources of emissions covered by existing NSPS source 

categories as well as sources not currently covered by any NSPS.  One option available to 

EPA is the reorganization of source categories for purposes of GHG regulation.  In 

creating new categories to be used for regulation of GHGs, EPA could consider factors 

unique to GHG emissions.  For example, EPA could take into account concerns about 

emissions leakage (discussed in section III.F.5 of this notice), and structure categories to 

minimize opportunities for shifting emissions to other source categories.  EPA could also 

explore how the rearrangement of source categories could facilitate netting arrangements 

through which a more broadly defined "source" could avoid triggering an GHG NSPS by 
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off-setting its increased GHG emissions.244  In addition, EPA could structure categories 

to take into account possible reductions from improvements at non-emitting parts of the 

plants, for example, by creating source categories that cover all equipment at particular 

plants, instead of using categories that cover only specific types of equipment at a plant.  

EPA invites comment on whether such rearrangement would be appropriate and what 

type of rearrangement would be desirable.  We also solicit information on how 

rearrangement could facilitate netting and how we might structure such netting.    

 An alternative, or complementary, scenario would be to create larger “super-

categories” covering major groupings of stationary sources of GHG emissions.  For 

example, it might be possible to create process-based categories (i.e. all sources emitting 

CO2 through a stack as a result of combustion processes) or vertically integrated 

categories which take more of a life-cycle approach to the control of GHG emissions and 

reduce the possibility of leakage of GHG reductions to other parts of the economy or 

other geographic regions.245 The creation of such “super-categories” might provide 

additional opportunities for the development of innovative control mechanisms such as 

cap-and-trade programs covering multiple industry sectors.  In light of these 

considerations, EPA requests comment on whether the creation of such “super 

categories” would be appropriate and what categories would be most useful for regulating 

GHGs.  

 

                                                 
244 We recognize that the Court in Asarco Inc. v. EPA, 578 F.2d 326 (D.C. Cir. 1978) struck down an NSPS 
provision that allowed netting.  The provision at issue there, however, permitted netting between sources, 
not within a source. See Alabama Power v. EPA, 636 F.2d 323, 401-02 (D.C. Cir. 1980). 
245 For instance, a “super-category” could be created encompassing all aspects of the production, 
processing, and consumption of petroleum fuels, or to regulate the production and consumption of fossil 
fuels for heat and power, addressing all aspects of emissions-producing activity within a sector, including 
fuel production, consumption, and energy conservation. 
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Under either option, EPA possesses authority to distinguish among classes, types 

and sizes of sources within existing categories for purposes of regulating GHG emissions.  

For example, we have at times distinguished between new and modified/reconstructed 

sources when setting the standards.  This may be appropriate, for instance, when a 

particular new technology may readily be incorporated into a new installation, but it may 

be technically infeasible or unreasonably costly to retrofit this technology to an existing 

facility undergoing modification or reconstruction.  Alternatively, we have distinguished 

among sources within a category, for instance fossil fuel-fired boilers, for which we have 

subcategorized on the basis of fuel types (e.g., coal, oil, natural gas).  EPA requests 

comment on what considerations are relevant to determining whether it is appropriate and 

reasonable to establish subcategories for regulation under section 111.   

 

 3. What Are Possible Key Milestones and Implementation Timelines? 

 

 a. Priority Setting Among Source Categories 

 

 If EPA were to pursue section 111 regulation of GHGs, timetables for regulation 

would depend upon how EPA prioritized among source categories to determine which 

categories should be regulated first.  In the near term, it may be possible to address GHGs 

under section 111 in a limited fashion by establishing control requirements for new and 

existing sources in some number of existing source categories, while information is 

developed on other source categories.  Actions under other portions of the CAA may 

involve longer lead times to develop and implement, so that standards under section 111 
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for certain source categories could provide for emission reductions in the interim. We 

have begun to examine source categories subject to existing NSPS and other standards to 

consider how we might determine priorities among them for review and revisions, and 

whether GHGs could be addressed for specific sectors in a more coordinated. multi-

pollutant fashion.  EPA requests comment on the availability of its legal authority, if any, 

to prioritize among source categories in the event that regulation under section 111 was 

pursued. 

Under a “prioritization” approach, EPA could seek to revise standards earliest for 

those categories offering the greatest potential for significant reductions in the emissions 

of covered pollutants, and either deferring action or determining that no further action is 

necessary or appropriate at this time for other categories.  This conclusion could be 

based, for example, on the lack of significant improvements in technology since the last 

NSPS review or the fact that no new sources are considered to be likely in the foreseeable 

future.   

Another possibility might be to schedule and structure the review and revision of 

standards for source categories to account for the facts that, in addition to the need to 

address GHG emissions, they may be subject to multiple standards for different 

pollutants under several sections of the CAA.  Such standards may often be subject 

currently to different review timetables resulting from when these standards were last 

established or revised.  In addition, as discussed in section III.D of today’s notice, they 

may have the potential for positive or negative interactions with one another and with 

opportunities for the control of GHG emissions. 
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Still another approach might consider the impacts of future reduction 

opportunities or enacted legislation so that standards under section 111 might focus 

initially on source categories for which near-term benefits might result largely from 

efficiency improvements which do not result in “stranded capital,” or investment in 

systems that will be superseded by more effective systems that we determine will be 

available at some specific future date.  Alternatively, standards could focus on those 

sectors of the economy which will not likely be subject to controls being addressed in 

enacted legislation. 

We request comment on EPA’s available legal authority, if any, to defer action 

with respect to any “class” of section 111 source categories or subcategories as well as 

how and under what circumstances EPA could also consider such approaches to the 

identification of source categories for standards to address GHGs. Assuming the 

existence of adequate authority, what, if any, additional criteria should be considered in 

our priority-setting analysis efforts?  In considering such sector- or multi-pollutant-based 

approaches, we further request comment on the extent to which we could establish new 

or revised source categories which better accommodate these approaches, or whether we 

are bound by existing source categories and their definitions. 

 

 b. Timetables for Promulgation and Implementation 

 

In our experience, collecting and analyzing information regarding available 

control technologies, resulting emission reductions, and cost effectiveness can take up to 

several years for a source category.  However, this time period can be shortened to 1 1/2 
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to 2 years when information is readily available or is presented to the Agency in a form 

that facilitates efficient consideration.  With respect to GHGs, there has been significant 

effort devoted to identifying and evaluating ways to reduce emissions within sectors such 

as the electricity generating industry, and we are aware of the potential for GHG 

reductions through energy efficiency and other means within other industries.  However, 

for many others, technologies for reducing GHG emissions have not yet been identified 

or evaluated by EPA.  EPA requests comment on whether and how the availability of 

current information should be considered when considering regulation under section 111. 

As is the case with traditional pollutants, any new or revised NSPS for new and 

modified sources of GHGs under section 111(b) would be developed through a notice 

and comment rulemaking process and would be effective upon promulgation.  As noted 

previously, EPA is also required to review, and if appropriate revise, existing NSPS every 

8 years unless the Administrator determines that “such review is not appropriate in light 

of readily available information on the efficacy of such standard.”  Standards for 

pollutants not regulated by the existing NSPS may be added concurrent with the 8-year 

review, but such additions are not part of that review process.    

 Any section 111(d) emission guidelines associated with the revised NSPS 

standards would be promulgated either along with or after the NSPS.  States are generally 

required to submit the required state plans containing the standards of performance 

applicable to existing sources in their jurisdictions with 9 months of EPA’s promulgation 

of the guidelines. 

In the case of existing sources regulated under section 111(d), affected sources are 

typically provided up to 3 years to comply with any resulting requirements; however, 
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states have flexibility to provide longer or shorter compliance timeframes based on a 

number of source-specific factors.  In addition, where we determine that a technology has 

been adequately demonstrated to be available for use by some particular future date, we 

believe it is possible to establish timeframes for compliance that reflect this finding.246 

No explicit 8-year review requirement exists with regard to section 111(d) 

standards for existing sources.  Nonetheless, it also may be appropriate to require existing 

source plans to periodically revise their control strategies to reflect changes in available 

technologies and standards over time, particularly where the existing limitations were 

based on more limited controls at the time they were established.  EPA requests comment 

on its authority and the advisability of such periodic updating with respect to the possible 

control of GHG. 

The CAA and EPA’s regulations implementing section 111(d) permit states to 

consider a number of factors when determining the level of stringency of controls, but do 

not establish a bright line test when stricter requirements for existing sources are 

warranted.  Many of these sources may also be subject to requirements for the control of 

other non-section 111(d) pollutants as part of implementation plans to attain and maintain 

NAAQS for one or more pollutants, and in some cases, these provisions may result in 

more stringent coincidental control of section 111(d) pollutants.  We request comment on 

how and when we should evaluate, review, and revise as appropriate any section 111(d) 

standards that might be established in the future for GHGs.   

 

 4. What Are the Key Considerations Regarding Use of This Authority to 

Regulate GHGs? 
                                                 
246 See Portland Cement Association v. EPA, 486 F.2d 275 (D.C. Cir. 1973). 
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 a. Key Attributes and Limitations of Section 111 

 

As noted above, section 111 possesses certain flexible attributes that may be 

useful in tailoring emissions standards to address GHG emissions.  Yet, regulation under 

this section also has important limitations.  This section of today’s notice briefly 

summarizes these attributes and limitations.  We request comment on how these 

attributes and limitations relate to the policy design considerations set forth in section 

III.F.1. 

 Program scope:  Section 111 provides EPA with authority to regulate GHG 

emissions from stationary source categories, but does not require EPA to regulate GHGs 

emitted by all source categories or even all listed source categories.  EPA has flexibility 

to identify the source categories for which it is appropriate to establish GHG limits.  For 

example, EPA could decide to set GHG limits for those source categories with the largest 

GHG emissions and reduction opportunities.  EPA could postpone or decline to set GHG 

limits for source categories for which emissions contributions may be small or for which 

no effective means of reducing emissions exist, currently or within the reasonably 

foreseeable future.  EPA also could consider traditional air pollutants as well as GHGs in 

setting its overall priorities for the NSPS program. 

 Source size:  Section 111 does not require regulation of all sources above a certain 

size.  Instead, EPA has discretion to use rational emission thresholds to identify which 

facilities within a source category are covered by NSPS standards.  
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 Consideration of cost:  Section 111 explicitly directs EPA to take “into account 

the cost of achieving” emission reductions, as well as other nonair quality, health and 

environmental impact and energy requirements.”  This gives EPA significant flexibility 

to determine of appropriate levels of control, and can be an important source of 

distinctions between requirements for new sources and those for modified or 

reconstructed sources. 

Potential for emissions trading:  As EPA has interpreted the NSPS requirements 

in the past with respect to certain air pollutants, we believe that the NSPS program could 

use emissions trading, including cap-and-trade programs and rate-based regulations that 

allow emissions trading, to achieve GHG emission reductions. EPA believes such 

programs are consistent with the statutory requirements because they satisfy the three 

substantive components of the section 111(a)(1) definition of “standard of performance” 

– (1) a standard for emissions of air pollutants; that (2) reflects that degree of emission 

limitation available”; and (3) “constitutes the best system of emission reduction.”  A cap-

and-trade program can constitute a “standard for emissions of air pollutants” because it is 

a system created by EPA for control of emissions.  The use of emissions budgets does not 

make the system less of a “standard” since the budgets must be met regardless of the 

methodology used to allocate allowances to specific sources.  Further, any such system 

would be based on our assessment of the overall degree of emission reduction available 

for the source category and our analysis of the available systems of emission reductions.  

EPA could select a market-oriented mechanism as the “standard of performance” if these 

analyses (including cost analyses) indicate that the system would “reflect the degree of 

emission limitation achievable” and “constitute the best system of emission reduction.”  
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EPA also believes that trading among new and existing sources could be permitted, and 

could offer, at least in some cases, cost efficiencies.247  EPA also believes that because of 

the potential cost savings, it might be possible for the Agency to consider deeper 

reductions through a cap-and-trade program that allowed trading among sources in 

various source categories relative to other systems of emission reduction.  We request 

comment on the extent of EPA’s available legal authority in this area as well as the 

attributes such a program must possess to qualify as a standard of performance under 

section 111.  

 Potential for declining performance standards:  EPA believes that section 111 

authority may be used to set both single-phase performance standards based upon current 

technology and to set two-phased or multi-phased standards with more stringent limits in 

future years.  Future-year limits may permissibly be based on technologies that, at the 

time of the rulemaking, we find adequately demonstrated to be available for use at some 

specified future date.  Alternatively, it may be possible to establish a goal based on future 

availability of a technology and to revise the standard to reflect technological 

advancements at appropriate intervals, such as the 8-year review cycles. We believe these 

concepts could be applied to standards for new and modified sources, as well as to 

standards for existing sources under section 111(d).  In addition, this concept could be 

coupled with emissions trading. 

 
                                                 
247 In the Clean Air Mercury Rule we concluded that new sources needed to comply with a unit specific 
control requirement in addition to participating in the trading program.  We solicit comment on whether 
section 111 requires such controls for new sources or if it would be sufficient for them to participate in a 
trading program or other market based mechanism without this restriction.  While not ensuring an equally 
stringent level of control at each new source, the latter approach would be expected to achieve the same 
total emissions reductions at a lower overall compliance cost. 
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 We recognize that various legal issues and questions concerning legal authority 

may be involved in setting standards based on technology only adequately demonstrated 

for use at a future date.  For example, there might be greater uncertainty regarding the 

cost of technology for such standards than for standards based only on technology that is 

already commercially demonstrated at the time of promulgation.  In the Clean Air 

Mercury Rule (CAMR), which was vacated by the D.C. Circuit on other grounds, EPA 

interpreted section 111 to allow a two-phased “standard of performance” to reduce 

mercury emissions from existing sources.  The compliance date for the more stringent 

second phase was 2018.  EPA believed that it had greater flexibility to set such a standard 

for existing sources under section 111(d) because these standards, in contrast to section 

111(b) standards for new sources, are not subject to the requirements of section 111(e).  

Section 111(e) makes unlawful to operate any new source in violation of a standard of 

performance after its effective date.  EPA requests comment on this interpretation.  We 

also request comment on the circumstances under which the requirements of section 

111(e) would be satisfied by a standard requiring compliance with the initial 

requirements of a multi-phase standard.  More generally, EPA seeks comment on its legal 

authority in this matter as well as the legal and factual conditions that must be satisfied to 

support a multi-phase standard with future-year standards based on technology 

adequately demonstrated for use by that future date.  EPA also seeks comment on how far 

into the future multi-phase standards could extend and the degree of certainty with which 

EPA must make its determinations of availability for future use, considering the section 

111 standard setting language.  
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 Technology development: Section 111 also contains a waiver provision that can 

be used to encourage the development of innovative technologies, as described below.  

   Standards tied to available technology:  The fact that section 111 requirements 

are based upon a demonstration of the availability of control technology could limit the 

amount of reductions achievable through section 111 regulations to demonstrably feasible 

and cost-effective levels.  If a given level of overall emission reduction is determined to 

be necessary and that level exceeds what is currently demonstrated to be feasible now or 

by some future date, then section 111 may not provide adequate authority by itself to 

achieve needed reductions.  Although section 111 provides certain opportunities and 

incentives for technology development, this feature may make it more difficult to set 

“stretch goals” without other companion mechanisms.   

In light of these considerations, we request comment on whether and to what 

extent section 111 provides an appropriate means for regulating GHG emissions. 

 

 b. Additional Considerations 

 

We also request comment on the questions presented below which relate to the 

manner in which EPA could or should exercise its authority under this section to regulate 

GHGs. 

  

 i. What regulatory mechanisms are available? 
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 As noted above, NSPS standards and 111(d) emission guidelines most commonly 

establish numerical emission standards expressed as a performance level.  Such rate-

based limits, however, are not the only mechanisms that could be used to regulate GHGs.    

Efficiency Standards:  We believe that most reductions in stationary GHG 

emissions may occur initially as the result of increased energy efficiency, process 

efficiency improvements, recovery and beneficial use of process gases, and certain raw 

material and product changes that could reduce inputs of carbon or other GHG-generating 

materials.  Such emission reductions may range in the near term (e.g., 5-10 years) from 1 

to 10%.  Thus, it could be possible to utilize NSPS standards to ensure reductions from 

efficiency improvements are obtained.  For such standards to be effective, they likely 

would generally need to apply to the entire facility, not just specific equipment at the 

facility.  EPA requests comment on the availability of its legal authority in this area and 

whether and when it might be appropriate to establish efficiency standards for source 

categories as a way of reducing GHG emissions. 

Plant-wide standards:  EPA also believes there may be benefits to developing 

plant-wide or company-wide standards for GHG emissions.  Section 111, however, 

requires each affected facility to comply with the standard.  EPA believes that it could 

redefine the affected facility for certain categories, for purposes of GHG regulation only, 

to include an entire plant.  EPA also requests comment on whether it would be consistent 

with the statutory requirements to establish company-wide limits.   

Work practice standards:  In some circumstances, it may not be possible to 

identify a specific performance level for sources in a particular category; however, 

section 111(h) permits promulgation of design, equipment, work practice, or operational 
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standards but allows such standards to be established only in specific circumstances.  

Specifically, it provides that where we determine ”that (A) a pollutant or pollutants 

cannot be emitted through a conveyance designed and constructed to emit or capture such 

pollutant, or that any requirement for, or use of, such a conveyance would be inconsistent 

with any Federal, State, or local law, or (B) the application of measurement methodology 

to a particular class of sources is not practicable due to technological or economic 

limitations,” we may  establish a “design, equipment, work practice, or operational 

standard, or combination thereof, which reflects the best technological system of 

continuous mission reduction which . . . has been adequately demonstrated.”  EPA 

requests comment on the circumstances under which the section 111(h) criteria would be 

satisfied and when, and for which source categories, work practice standards could be 

appropriate standards to control GHGs. 

 Market-oriented regulatory mechanisms:  As mentioned above, EPA believes that 

market-oriented regulatory approaches including emissions trading are worthy of 

consideration for applying NSPS to GHG emissions.  Several market-oriented regulatory 

mechanisms are discussed in section VII.G of today’s notice.  EPA requests comment on 

which of these mechanisms are consistent with the section 111 definition of a “standard 

of performance.” 

 

ii. Request for comment on section 111 regulatory approaches 

 

  This notice and the Stationary Source TSD describe possible approaches for using 

section 111 to reduce GHG emissions, in general and in regard to particular source 
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categories.  We request comment on the following specific questions regarding potential 

regulatory approaches under section 111: 

• What are the overall advantages and disadvantages of the regulatory approaches 

discussed above, in light of the policy design considerations in section III.F.1?  

Please describe in detail any approaches not discussed in today’s notice that you 

think we should consider. 

• What are the industry-specific advantages and disadvantages of the regulatory 

approaches discussed above and in the TSD?  

 In developing section 111 standards for a particular source category (e.g., 

refineries, cement plants, industrial commercial boilers, electric generating plants, etc.) 

we are requesting source category-specific comments on the following additional issues:  

• What data are available, or would need to be collected, to support the 

development of performance standards, either by process, subcategory, or for the 

facility?   

• Should the standards be different for new and existing sources, either in terms of 

the systems for emission reductions on which they should be based and/or on the 

regulatory structure and implementing mechanisms for such standards?   

• To what extent, if any, should the standards be technology-forcing for existing 

sources?   

• Should the standards require additional reductions over time?  To what extent 

would such reductions be consistent with the authority and purpose of section 

111, and how should they be designed and carried out to ensure consistency? 
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iii. What reductions could be achieved from efficiency improvements at 

existing sources? 

 Recognizing that existing sources do not have as much flexibility in the levels of 

control that may realistically be achieved at a new source, a section 111(d) standard 

regulating GHG from existing sources would at this time most likely focus on currently 

available measures to increase the energy efficiency at the facility, thereby reducing 

GHG emissions.   Examples of typical measures that promote energy efficiency include 

the use of cleaner fuels and equipment replacement or process improvements which 

reduce energy consumption.  How well a measure, or combination of measures, will 

reduce GHG emissions at an individual facility will vary.  A review of available literature 

suggests a range of improvements for various industry sectors that may be achievable 

through energy and process efficiency improvements, and some representative examples 

are summarized below.  This information is illustrative, and does not represent any final 

technical determination by the agency as to what emission reduction requirements might 

be appropriate to require from the source categories discussed below. 

 For example, reductions in emissions of GHG from cement plants would most 

likely occur from fuel efficiency and electric energy efficiency measures as well as raw 

material and product changes that reduce the amount of CO2 generated per ton of cement 

produced.  There are numerous efficiency measures generally accepted by much of the 

U.S. industry, and many of these measures have been adopted in recent cement plant 

improvements.  Such measures may directly reduce GHG emissions by cement plants, or 

they may indirectly reduce GHG emissions at sources of power generation due to reduced 
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electrical energy requirements.  The range of effectiveness of the individual measures in 

reducing GHG is from less than 1% to 10%.248  Benchmarking and other studies have 

demonstrated a technical potential for up to 40% improvement in energy efficiency for a 

new cement plant using the most efficient technologies compared to older plants using 

wet kilns.  

 A number of opportunities may exist within refineries to increase energy 

efficiency by optimizing utilities, fired heaters, heat exchangers, motors, and process 

designs. Competitive benchmarking data indicate that most petroleum refineries can 

economically improve energy efficiency by 10 to 20%.249  Therefore, we would expect 

that a new refinery could be designed to be at least 20% more efficient than an existing 

one. 

 In the case of industrial boilers, measures applied to individual facilities could 

result in energy savings and GHG reductions on the order of 1% to 10%.  Replacing an 

existing boiler with a combined heat and power plant could improve the energy 

efficiently of an existing plant by 10% to 33%.     

 Existing coal-fired power plants can reduce their fuel consumption (reduce heat 

rate) and reduce CO2 emissions by performing well known modifications and upgrades to 

plant systems.  Heat rate reductions of up to 10% may be feasible through various 

efficiency improvements at individual coal units, depending on site specific conditions.  

Because of plant age and other physical limitations, the potential average heat rate 

reduction for the coal fleet would likely not exceed about 5%. The existing fleet operates 

at an average net efficiency of about 33%. If the corresponding coal fleet average net heat 

                                                 
248 U.S. EPA (2008), Air Pollution Controls and Efficiency Improvement Measures for Cement Kiln.  Final 
Report. 
249 Energy Efficiency Improvement and Cost Saving Opportunities for Petroleum Refineries, LBNL, 2005 
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rate were reduced by 5% via efficiency improvements, a potential 5% reduction in CO2 

emissions could be obtained as well.   

  As older, less efficient coal power plants are retired, their capacity may be 

replaced with new, more efficient coal-fired units. A new, fully proven supercritical coal 

plant design can operate at a heat rate 10-15% below the current coal fleet average, and 

therefore produce 10-15% less GHG than the average existing coal plant.  Future more 

advanced ultra-supercritical plant designs with efficiencies above 40% would have heat 

rates that are 20-25% or more below the current coal fleet average, and therefore produce 

that much less GHG than the average existing coal plant.  

 Technology to capture and geologically sequester CO2 is the subject of ongoing 

projects in the U.S. and other countries and is a promising technology.250  The electric 

power sector will most likely be the largest potential market for carbon capture and 

sequestration (CCS) technologies, with the potential to reduce CO2 by approximately 80 - 

90% at an individual plant.251  It may become possible to apply CCS to some portion of 

the existing coal-fired fleet by retrofit to achieve significant CO2 reductions.   Other 

facilities that might be able to use CCS include refineries, chemical manufacturing plants, 

ethanol production facilities, cement kilns and steel mills. As advances in GHG reduction 

technologies continue, section 111(d) standards would be expected to consider and reflect 

those advances over time.  We solicit comment on the criteria EPA should use to evaluate 

whether CCS technology is adequately demonstrated to be available for the electric 

                                                 
250 See http://www.netl.doe.gov/technologies/carbon_seq/partnerships/partnerships.html for more 
information about the Regional Carbon Sequestration Partnerships in the United States.   
251 IPCC Special Report on Carbon Dioxide Capture and Storage,  2005,  pp. 3, 22.  
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power and other industrial sectors, including the key milestones and timelines associated 

with the wide-spread use of the technology.   

 iv. What are the possible effects of Section 111 with respect to innovation? 

 

As noted previously, whatever path may be pursued with respect to the control of 

GHG through the CAA or other authority, we believe it is likely that most early 

reductions in stationary GHG emissions may occur as the result of increased energy 

efficiency, process efficiency improvements, recovery and beneficial use of process 

gases, and certain raw material and product changes that could reduce inputs of carbon or 

other GHG-generating materials.  Clearly, more fundamental technological changes will 

be needed to achieve deeper reductions in stationary source GHG emissions over time. 

We request general comments on how to create an environment in which new, more 

innovative approaches may be encouraged pursuant to section 111, or other CAA or non-

CAA authority. 

Waiver authority under section 111(j) would be useful as one element of broader 

policies to encourage development of innovative technologies.  Section 111(j) authorizes 

the Administrator to waive the NSPS requirements applicable to a source if he determines 

that the innovative technology the source proposes to use will operate effectively and is 

likely to achieve greater emission reductions, or at least equivalent reductions but at 

lower cost.  Also, the Administrator must determine that the proposed system has not yet 

been adequately demonstrated (i.e. it is still an innovative technology), but that it will not 

cause or contribute to an unreasonable risk to public health, welfare, or safety in its 
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operation, function, or malfunction.  These waivers can be given for up to 7 years, or 4 

years from the date that a source commences operation, whichever is earlier.   

We believe that effective GHG reduction techniques for many source categories 

potentially subject to NSPS may at this time be limited and that additional research and 

development will be necessary before these controls are demonstrated to be effective.  

We ask for comment on how the use of innovative technology waivers could conceivably 

be used to foster the development of additional approaches for GHG reductions.  

 

 5.  Possible Implications for Other CAA Provisions 

 

Regulation of GHGs under a section 111 standard for any industry would trigger 

preconstruction permitting requirements for all types of GHG sources under the PSD 

program. NSPS are also incorporated into operating permits issued under Title V of the 

CAA. The consequences of triggering and the options for addressing these permitting 

requirements are addressed in detail in section VII.D of this notice.  

 Whether GHGs were regulated individually or as a group in NSPS standards 

would affect the definition of regulated pollutant for stationary sources subject to 

preconstruction permitting under the PSD program.  Conversely, while the section 111 

mechanisms are relatively independent of other CAA programs, NSPS decision-making 

as a practical matter would need to consider the pollutant definitions adopted under other 

CAA authorities.  It would be advantageous to maintain consistency regarding the GHG 

pollutants subject to regulation elsewhere in the Act to avoid the potential for PSD review 

requirements for individual GHGs as well as for groups of the same GHGs. 
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 In considering the impact that decisions to list pollutants under other authorities of 

the CAA might have on our use of section 111 authority, we note that some industries 

have processes that emit more than one GHG and a potential may exist among some of 

these industries to control emissions of one GHG in ways that may increase emissions of 

others (e.g., collecting methane emissions and combusting them to produce heat and/or 

energy, resulting in emissions of CO2.)  While an overall reduction in GHGs may occur, 

as well as a reduction in global warming potential, whether GHGs are regulated as a class 

of compounds or as individual constituents could have implications for the degree of 

flexibility and for the outcome of any regulatory decisions.  More specifically, if we were 

to regulate GHGs as a group, then standards under section 111 might establish an overall 

level of performance that could accommodate increases in emissions of some gases 

together with reductions in others, so long as the overall performance target were met.  If 

we were to regulate individual GHGs, then we may be less able to establish less stringent 

requirements for the control of some gases, while setting more stringent requirements for 

others.  The extent to which we may be able to do so depends on the significance of the 

emissions of each gas from the source category in question as well as the feasibility and 

cost-effectiveness of controlling each.  One result of this lessened flexibility may be the 

preclusion of certain approaches that could yield greater net reduction in GHG emissions. 

For this reason, we request comments on (1) the extent to which we are limited in our 

flexibility to regulate GHG as a class if listed individually under other CAA authorities, 

and (2) whether regulation under section 111 should be treat GHG emissions as a class 

for determining the appropriate systems for emissions reduction and resulting standards.  
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 Finally, we note that our authority to promulgate 111(d) standards for existing 

sources depends on the two restrictions noted above.  First, section 111(d) prohibits 

regulation of a NAAQS pollutant under that section.  Second, “where a source category is 

being regulated under section 112, a section 111(d) standard of performance cannot be 

established to address any HAP listed under 112(b) that may be emitted from that 

particular source category.”  If we were to promulgate a section 111(d) emission standard 

and then subsequently take action under sections 108 or 112 such that we could not 

promulgate a section 111(d) standard had we not already done so, the continued validity 

of the section 111(d) regulations might become unclear.  We request comment on the 

extent, if any, to which the requirements of section 111(d) plans would, or could, remain 

in force under such circumstances. 

  

 C.  National Emission Standards for Hazardous Air Pollutants 

 

 Along with the NAAQS system and section 111 standards, section 112 is one of 

the three main regulatory pathways under the CAA for stationary sources. Section 112 is 

the portion of the Act that Congress designed for controlling hazardous air pollutant 

emissions from these sources, including toxic pollutants with localized or more 

geographically widespread effects.  This focus is reflected in the statutory provisions, 

which, for example, require EPA to regulate sources with relatively small amounts of 

emissions.  In comparison to section 111, section 112 provides substantially less 

discretion to EPA concerning the size and types of sources to regulate, and is specific 

about when EPA may and may not consider cost. 
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 This section explores the implications if EPA were to list GHGs as hazardous air 

pollutants under section 112.   

 

 1.  What Does Section 112 Require? 

 

 a.   Overview 

 

 Section 112 contains a list of hazardous air pollutants (HAPs) for regulation.  

EPA can add or delete pollutants from the list consistent with certain criteria described 

below.   

 EPA must list for regulation all categories of major sources that emit one or more 

of the HAPs listed in the statute or added to the list by EPA.  A major source is defined as 

a source that emits or has the potential to emit 10 tons per year or more of any one HAP 

or 25 tons per year of any combination of HAPs. 

 For each major source category, EPA must develop national emission standards 

for hazardous air pollutants (NESHAP).  Standards are required for existing and new 

major sources.  The statute requires the standards to reflect “the maximum degree of 

reduction in HAP emissions that is achievable, taking into consideration the cost of 

achieving the emission reduction, any nonair quality health and environmental impacts, 

and energy requirements.” This level of control is commonly referred to as maximum 

achievable control technology, or MACT. 
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 The statute also provides authority for EPA to list and regulate smaller “area” 

sources of HAPs.  For those sources EPA can establish either MACT or less stringent 

“generally available control technologies or management practices”. 

 Section 112(d)(6), requires a review of these technology-based standards every 8 

years and requires that they be revised ‘‘as necessary taking into account developments in 

practices, processes and control technologies.’’ Additionally, EPA under section 

112(f)(2)(C) must reevaluate MACT standards within 8 years of their issuance to 

determine whether MACT is sufficient to protect public health with an ample margin of 

safety and prevent adverse environmental effects.  If not, EPA must promulgate more 

stringent regulations to address any such “residual risk”. 

 

 b.  How Are Pollutants and Source Categories Listed for Regulation under 

Section 112? 

 

 Section 112(b)(1) includes an initial list of more than 180 HAPS. Section 

112(b)(2) requires EPA to periodically review the initial HAP list and outlines criteria to 

be applied in deciding whether to add or delete particular pollutants. 

  A pollutant may be added to the list because of either human health effects or 

adverse environmental effects.  With regard to adverse human health effects, the 

provision allows listing of pollutants “including, but not limited to, substances which are 

known to be, or may reasonably be anticipated to be, carcinogenic, mutagenic, 

teratogenic, neurotoxic, which cause reproductive dysfunction, or which are acutely or 

chronically toxic.” An adverse environmental effect is defined as “any significant and 
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widespread adverse effect, which may reasonably be anticipated, to wildlife, aquatic life, 

or other natural resources, including adverse impacts on populations of endangered or 

threatened species or significant degradation of environmental quality over broad areas.”  

Section 112(b)(2) provides that “no substance, practice, process or activity regulated 

under [the Clean Air Act’s stratospheric ozone protection program] shall be subject to 

regulation under this section solely due to its adverse effects on the environment.”  Thus, 

section 112 may not be used to regulate certain chlorofluorocarbons and other ozone-

depleting substances, their sources, or activities related to their production and use to 

address climate change unless we establish that such regulations are necessary to address 

human health effects in addition to any adverse environmental impacts.  See section 602 

of the Clean Air Act for a partial list of these substances. 

  Section 112(b)(3) of the Act establishes general requirements for petitioning EPA 

to modify the HAP list by adding or deleting a substance. Although the Administrator 

may add or delete a substance on his own initiative, if a party petitions the Agency to add 

or delete a substance, the burden historically has been on the petitioner to include 

sufficient information to support the requested addition or deletion under the substantive 

criteria set forth in CAA section 112(b)(3)(B) and (C). The Administrator must either 

grant or deny a petition within 18 months of receipt of a complete petition.  

 The effects and findings described in section 112 are different from other sections 

of the CAA addressing endangerment of public health discussed in previous sections of 

today’s notice.  Given the nature of the effects identified in section 112(b)(2), we request 

comment on whether the health and environmental effects attributable to GHG fall within 

the scope of this section. We also request comment on direct and indirect GHG emissions 
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from existing source categories currently subject to regulation under section 112, any 

assessment of the relative costs of regulating GHG under the authority of section 112, 

and any co-benefits or co-detriments with regard to controlling GHG and the emissions 

of HAP. 

 The source categories to be regulated under section 112 are determined based on 

the list of HAP.  Section 112(c) requires EPA to publish a list of all categories and 

subcategories of major sources of one or more of the listed pollutants, and to periodically 

review and update that list.  In doing this, EPA also is required to list each category or 

subcategory of area sources which the Administrator finds presents a threat of adverse 

effects to human health or the environment (by such sources individually or in the 

aggregate) warranting regulation under section 112. 

 

 c. How Is MACT Determined? 

 

 In essence, MACT standards are intended to ensure that all major sources of HAP 

emissions achieve the level of control already being achieved by the better controlled and 

lower emitting sources in each category.  This approach provides assurance to citizens 

that each major source of toxic air pollution will be required to effectively control its 

emissions. At the same time, this approach provides assurances that facilities that employ 

cleaner processes and good emissions controls are not disadvantaged relative to 

competitors with poorer controls. 

 MACT is determined separately for new and existing sources.  For existing 

sources, MACT standards must be at least as stringent as the average emissions limitation 
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achieved by the best performing 12 percent of sources in the category or subcategory (or 

the best performing five sources for source categories with less than 30 sources). This 

level is called the “MACT floor.” For new or reconstructed sources, MACT standards 

must be at least as stringent as the control level achieved in practice by the best controlled 

similar source.252  EPA also must consider more stringent "beyond-the-floor" control 

options for MACT.  When considering beyond-the-floor options, EPA must consider not 

only the maximum degree of reduction in emissions of the HAP, but also costs, energy 

requirements and non-air quality health environmental impacts of imposing such 

requirements. 

 MACT standards may require the application of measures, processes, methods, 

systems, or techniques including, but not limited to, (1) reducing the volume of, or 

eliminating emissions of, such pollutants through process changes, substitution of 

materials, or other modifications; (2) enclosing systems or processes to eliminate 

emissions; (3) collecting, capturing, or treating such pollutants when released from a 

process, stack, storage or fugitive emissions point; (4) design, equipment, work practice, 

or operational standards (including requirements for operator training or certification) as 

provided in subsection (h); or (5) a combination of the above. (See section 112(d)(2) of 

the Act.) 

 For area sources, CAA section 112(d)(5) provides that the standards may reflect 

generally available control technology or management practices (GACT) in lieu of 

MACT. 

 

 d. What Is Required to Address Any Residual Risk? 
                                                 
252 See CAA section 112(d)(3). 
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 Section 112(f)(2) of the CAA requires us to determine for each section 112(d) 

source category whether the MACT standards protect public health with an ample margin 

of safety.  If the MACT standards for a HAP ‘‘classified as a known, probable, or 

possible human carcinogen do not reduce lifetime excess cancer risks to the individual 

most exposed to emissions from a source in the category or subcategory to less than 1-in-

1-million,’’ EPA must promulgate residual risk standards for the source category (or 

subcategory) as necessary to protect public health with an ample margin of safety.  EPA 

must also adopt more stringent standards if needed to prevent an adverse environmental 

effect, but must consider cost, energy, safety, and other relevant factors in doing so. EPA 

solicits comments on the extent to which these programs could apply with respect to the 

possible regulation of sources of GHG under section 112, including the relevance of any 

carcinogenic effects of individual GHG. 

 

 2. What Sources Would Be Affected If GHGs Were Regulated under this 

Authority? 

 

 If GHGs were listed as HAP, EPA would be required to regulate a very large 

number of new and existing stationary sources, including smaller sources than if 

alternative CAA authorities were used to regulate GHG.  This is the result of three key 

requirements.  First, the section 112(a) major sources thresholds of 10 tons for a single 

HAP and 25 for any combination of HAPs would mean that very small GHG emitters 

would be considered major sources.  Second, section 112(c) requires EPA to list all 
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categories of major sources.  Third, section 112(d) requires EPA to issue MACT 

standards for all listed categories.   

 We believe that most significant stationary source categories of GHG emissions 

have already been listed under section 112 (although the 10-ton threshold in the case of 

GHGs would be expected to bring in additional categories such as furnaces in buildings, 

as explained below).  To date we have adopted standards for over 170 categories and 

subcategories of major and area sources.  This is a significantly greater number than the 

categories for which we have adopted NSPS because under section 112 we must establish 

standards for all listed categories, whereas section 111 requires that we identify and 

regulate only those source categories that contribute “significantly” to air pollution 

endangering public health and welfare.  

  

 3. What Are the Key Milestones and Expected Timeline If  Section 112 

Were Used for GHG Controls? 

 

 One possible timetable for addressing GHG under this part of the Act would be to 

incorporate GHG emission control requirements concurrent with the mandatory 8-year 

technology reviews for each category, collecting information on emissions and control 

technologies at the time the existing MACT standards are reviewed to determine whether 

revisions are needed.  If we were to list new source categories under section 112, EPA 

would be required to adopt MACT standards for those categories within 2 years of the 

date of category listing. 



 460

 EPA must require existing sources to comply within 3 years of a standard’s 

promulgation, although states and EPA are authorized in certain circumstances to extend 

the period of compliance by one additional year.  Most new sources must comply as soon 

as a section 112 standard is issued; however, there is an exception where the final rule is 

more stringent than the proposal. 

 Because of the more detailed requirements for identifying appropriate levels of 

control to establish a level for MACT, significantly more information on the best 

performing sources is needed under section 112 than under section 111, making the 

development of such standards within 2 years after listing a source category difficult.  We 

request comment on this and other approaches for addressing GHG under section 112, 

both for categories already listed for regulation and for any that might appropriately be 

added to the section 112 source category list if we were to elect to regulate GHGs under 

this section. 

 

 4. What Are the Key Considerations Regarding Use of this Authority for 

GHGs (and How Could Potential Issues be Addressed)?  

 

 A key consideration in evaluating use of section 112 for GHG regulation is that 

the statutory provisions appear to allow EPA little flexibility regarding either the source 

categories to be regulated or the size of sources to regulate.  As described above, EPA 

would be required to regulate a very large number of new and existing stationary sources, 

including smaller sources than if alternative CAA authorities were used to regulate GHG.   

For example, in calculating CO2 emissions based on fossil-fuel consumption, we believe 
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that small commercial or institutional establishments and facilities with natural gas-fired 

furnaces would exceed this major source threshold; indeed, a large single-family 

residence could exceed this threshold if all appliances consumed natural gas.  EPA 

requests comment on the requirement to establish standards for all sources under section 

112 relevant to GHG emissions and whether any statutory flexibility is or is not available 

with respect to this requirement and GHGs. 

 A section 112 approach for GHGs would require EPA to issue a large number of 

standards based on assessments for each source category.  Determining MACT based on 

the best-controlled 12 percent of similar sources for each category would present a 

difficult challenge, owing to our current lack of information about GHG control by such  

sources and the effort required to obtain sufficient information to establish a permissible 

level of performance.  

 GHG regulation under section 112 would likely be less cost effective than under 

some CAA authorities, in part because section 112 was designed to ensure a MACT level 

of control by each major source, and thus provides little flexibility for market-oriented 

approaches.  Given the structure and past implementation of section 112, this section may 

not provide EPA with authority to allow emissions trading among facilities or averaging 

across emitting equipment in different source categories.  This is because the statutory 

terms of section 112 provide that emission standards must be established for sources 

within "each category" and those standards must be no less stringent than the “floor,” or 

the level of performance achieved by the best-performing sources within that category. 

Each source in the category must then achieve control at least to this floor level.  Trading 

would allow sources to emit above the floor.  In addition, it may not be possible to assess 
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individual source fence line risk for section 112(f) residual risk purposes if the sources 

did not each have fixed limits.  Finally, the section 112 program is in part designed to 

protect the population in the vicinity of each facility, which trading could undermine (in 

contrast to an ambient standard). Given the global nature of GHGs and the lack of direct 

health effects from such emissions at ambient levels, EPA requests comments on the 

extent to which the CAA could be interpreted to grant flexibility to consider such 

alternative implementation mechanisms, and what, if any, limitations should be 

considered appropriate in conjunction with them. 

 Another reason that section 112 regulation of GHGs would be expected to be less 

cost effective than other approaches is that the statute limits consideration of cost in 

setting MACT standards.  As described above, the statute sets minimum stringency 

levels, or “floors,” for new and existing source standards.   Cost can only be considered 

in determining whether to require standards to be more stringent than the floor level. 

 A further consideration is that the short compliance timetables – immediate for 

most new sources, and within 3-4 years for existing sources – appear to preclude setting 

longer compliance timeframes to allow for emerging GHG technologies to be further 

developed or commercialized. 

 

 5. What Are the Possible Implications for Other Provisions of the Clean Air 

Act? 

 

 As provided under section 112(b)(6), pollutants regulated under section 112 of the 

Act are exempt from regulation under the PSD program.  Also, a section 111(d) standard 
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of performance for existing sources cannot be established to address any HAP listed 

under section 112(b) that that is emitted from a source category regulated under section 

112.253   

 If EPA were to list GHGs under section 108 of the CAA for purposes of 

establishing NAAQS, we would be prevented by section 112(b)(2) from listing and 

regulating them as HAPs under this section of the Act.  However, it is less clear that the 

reverse is true; that is, if a pollutant were first listed under section 112 and then EPA 

decided to list and regulate it under section 108, the statute does not clearly say whether 

that is permissible, or whether EPA would then have to remove the pollutant from the 

section 112 pollutant list.  We request comment on the extent to which this apparent 

ambiguity in the Act poses an issue regarding possible avenues for regulating GHG and if 

so, how it should be addressed. 

 In light of the foregoing, we request comment on the appropriateness of section 

112 as a mechanism for regulating stationary source emissions of GHGs under the CAA.  

If commenters believe use of section 112 would be appropriate, we further request 

comments on which GHGs should be considered, what additional sources of emissions 

should be listed and regulated, and how MACT should be determined for GHG emission 

sources. 

 

 D.  Solid Waste Combustion Standards 

 

 1. What Does Section 129 Require? 

                                                 
253 It is important to note that many sources may be subject to standards under both section 111 and 112; 
however these standards establish requirements for the control of different pollutants. 
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 Section 129 of the CAA requires EPA to set performance standards under section 

111 to control emissions from solid waste incineration units of at least 9 specific air 

pollutants. It directs EPA to develop standards which include emission limitations and 

other requirements for new units and guidelines and other requirements applicable to 

existing units. 

 Section 129 directs EPA to set standards for “each category” of such units, 

including those that combust municipal, hospital, medical, infectious, commercial, or 

industrial waste, and “other categories” of solid waste incineration units, irrespective of 

size.  The pollutants to be addressed by these standards include the NAAQS pollutants 

particulate matter (total and fine), sulfur dioxide, oxides of nitrogen, carbon monoxide, 

and lead; and the hazardous air pollutants hydrogen chloride, cadmium, mercury, and 

dioxins and dibenzofurans.  EPA is authorized to regulate additional pollutants under 

these provisions, but section 129 includes no endangerment test or other criteria for 

determining when it is appropriate to do so. 

 Although the emission standards called for by section 129 are to be established 

pursuant to section 111, the degree of control required under those standards more closely 

resembles that of section 112(d).  For new sources the level of control is required to be no 

less stringent than that of the best performing similar source, while for existing sources 

the level of control is to be no less stringent than the average of the top 12% of best-

performing sources.  For both new and existing source standards, beyond these “floor” 

levels EPA must consider the cost of achieving resulting emission reductions and any 

non-air quality health and environmental impacts and energy requirements in determining 

what is achievable for units within each category. The performance standards must be 
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reviewed every 5 years.  Additionally, for those pollutants that are listed under section 

112 as a HAP, EPA must reevaluate the standards in accordance with section 112(f) to 

determine whether they are sufficient to protect public health with an ample margin of 

safety and prevent adverse environmental effects, and must promulgate more stringent 

regulations if necessary to address any such “residual risk.” Thus, for this particular class 

of source categories, section 129 merges important elements of both sections 111 and 

112.   

 EPA has established standards for a variety of solid waste incinerator categories 

and is in the process of developing additional standards and revising others.254  In the 

absence of statutory criteria for determining whether and under what circumstances EPA 

should regulate additional pollutants under this section of the CAA, we request comment 

on whether emissions of GHG could fall within the scope of this section. We also request 

comment on direct and indirect GHG emissions from existing source categories currently 

subject to regulation under section 129, any assessment of the relative costs of regulating 

GHGs under the authority of section 129, and any co-benefits or co-detriments with 

regard to controlling GHG and the emissions of pollutants specifically listed for 

regulation under section 129. 

 

 2. What Sources Would Be Affected If GHGs Were Regulated Under this 

Authority? 

 

                                                 
254 Rules have been promulgated for large and small municipal waste combustors; medical waste 
incinerators; other solid waste incinerators; and commercial, institutional, and industrial solid waste 
incinerators.  EPA is also currently reevaluating and revising certain standards under section 129 in 
response to  decisions by the U.S. Court of Appeals for the D.C. Circuit.  
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 Standards required by section 129 are applicable to “any facility which combusts 

any solid waste material from commercial or industrial establishments or the general 

public (including single and multiple residences, hotels, and motels).”  Thus the 

provisions of this section are limited to a specific type of emission source, although there 

are many such units in existence that are subject to regulation. To date we have adopted 

standards for five categories of incinerators and are currently in the process of developing 

revised standards on remand for several of these categories, which may involve the 

inclusion of several additional subcategories of incineration units.  We anticipate that 

when completed these rules will establish standards of performance for as many as five 

hundred or more units. 

 Because section 129 does not require, but authorizes EPA to establish 

requirements for other air pollutants, we request comment on whether and for what 

categories or subcategories of incinerators EPA could address GHG emissions control 

requirements. 

 

 a. How Are Control Requirements Determined? 

 

 As noted above, the control requirements for sources regulated under section 129 

are similar to the MACT standards mandated under section 112(d).  However, whereas 

section 112(d)(3) provides that standards are to be based on the best performing sources 

“for which the Administrator has emissions information,” section 129 contains no such 

limitation.  Consequently, it appears that EPA is obligated to obtain information from all 

potentially affected sources in order to determine the appropriate level of control. 
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 Section 129(a)(2) provides authority for EPA to distinguish among classes, types, 

and sizes of units within a category in establishing standards.  This provision is similar to 

authorities provided in sections 111( b)(2) and 112(b)(2).  Because section 129 directs 

that EPA establish standards for affected source categories under sections 111(b) and (d), 

we believe that the provisions governing the creation of design, equipment, work 

practice, or operational standards are also available for standards required by section 129.  

For existing sources, we believe that provisions for consideration of remaining useful life 

and other related factors are relevant to EPA and States when determining the 

requirements and schedules for compliance for individual affected sources. 

 

 b. What Is Required to Address Any Residual Risk? 

 

 For each of the air pollutants named in section 129 that are listed as HAP under 

section 112, section 129 requires EPA to evaluate and address any residual risk remaining 

after controls established under the initial emission standards.255  In so doing, it requires 

EPA to determine for each affected source category whether the performance standards 

protect public health with an ample margin of safety. EPA must also adopt more stringent 

standards if needed to prevent an adverse environmental effect, but must consider cost, 

energy, safety, and other relevant factors in doing so.  

 Section 129(h)(3) limits residual risk assessments and any subsequent resulting 

regulations to “the pollutants listed under subsection (a)(4) of this section and no others.”  

                                                 
255 Section 129(h)(3) provides that for purposes of considering residual risk the standards under section 
129(a) and section 111 applicable to categories of solid waste incineration units are to be “deemed 
standards under section 112(d)(2).” 
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Consequently, if EPA were to regulated GHG emissions from incineration units under 

section 129, we would not be required to conduct additional residual risk determinations. 

 

 3. What Are the Key Milestones and Expected Timeline If Section 129 Were 

Used for GHG Controls? 

 

 As stated above, we have adopted rules governing emissions from certain 

categories of solid waste incineration units and are in the process of revising or 

establishing new standards for others.  Thus if we were to elect to regulate GHG 

emissions under section 129, a question arises concerning how to incorporate new 

requirements for those categories for which standards have already been established.  

One possible timetable for addressing GHG under this part of the Act would be to 

incorporate GHG emission control requirements concurrent with the mandatory 5-year 

reviews for each previously-regulated category, collecting information on emissions and 

control technologies at the time the existing standards are reviewed to determine whether 

revisions are needed.  Because of the more detailed requirements for identifying 

appropriate levels of control to establish a level for these categories of sources, 

significantly more information on the best performing sources is needed under section 

129 than even under section 112 (because of the absence of limitations for this analysis to 

those sources “for which the Administrator has information”), making the development 

of such standards a more time-consuming effort. In the event that we were to elect to 

regulate GHGd under this section, we request comment on this and other approaches for 
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addressing GHGd under section 129, both for categories already regulated and for any for 

which standards are currently under development. 

 

 4. What Are the Key Considerations Regarding Use of this Authority for 

GHGs (and How Could Potential Issues Be Addressed)?  

 

 If we were to elect to regulate GHG emissions from solid waste incinerators under 

section 129, then we would need to establish standards for at least some number of 

categories of such sources.  We request comment on the availability of authority to 

establish requirements for controlling GHG emissions from subcategories of incineration 

units based on size, type or class, as provided under section 111, and to exclude from 

regulation other categories or subcategories.  

 Given the structure of section 129 and its hybrid approach to the use of authorities 

under sections 111 and 112, we question whether this section provides EPA with 

available authority to establish alternative compliance approaches, such as emissions 

trading or averaging across sources within a category.  This is because the statutory terms 

of section 129 provide that emission standards must be established for sources within 

"each category" and those standards must be no less stringent than the level of 

performance achieved by the best-performing sources within that category. Each source 

in the category must then achieve control at least to this level.  Trading would allow 

sources to emit above the floor.  As a practical matter, given that requirements for control 

of specifically-listed pollutants may preclude trading for those pollutants, and given that 

many of the controls applicable to those pollutants would be the same as or similar to 
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those that would be applicable to GHGs, we believe that trading options would likely be 

infeasible with respect to GHG control requirements.  However, EPA requests comments 

on the extent to which the CAA could be interpreted to grant flexibility to consider such 

alternative implementation mechanisms, to what extent, and what, if any, limitations 

should be considered appropriate in conjunction with them. 

 

 5. What Are the Possible Implications for Other Provisions of the Clean Air 

Act? 

  

 Section 129 recognizes that many incineration units may also be subject to 

prevention of significant deterioration or nonattainment new source review requirements.  

It addresses potentially conflicting outcomes of control determinations under those 

programs by providing that “no requirement of an applicable implementation plan . . . 

may be used to weaken the standards in effect under this section.”   

 If EPA were to list GHGs under section 108 for purposes of establishing NAAQS, 

we would not be prevented from regulating them under this section of the Act as well.  If 

EPA were to list GHG under section 112, a potential conflict arises in that section 112 

establishes major and area source emissions thresholds, providing for standards of 

different stringency for each, and requires analysis of residual risk for major sources 

regulated under that section of the Act.  We request comments on how such apparent 

conflicts could be reconciled if we were to elect to regulate emissions of GHGs from 

solid waste incineration units under section 129. 
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 In light of the foregoing, we request comment on the appropriateness of section 

129 as a mechanism for regulating incineration unit emissions of GHGs under the CAA.  

If commenters believe that use of section 129 would be appropriate, we further request 

comments on which GHGs should be considered, what source categories or subcategories 

should be regulated, and how appropriate control requirements should be determined for 

new and existing GHG emission sources. 

 
E. Preconstruction Permits under the New Source Review (NSR) Program 
 

 
 1. What Are the Clean Air Act Provisions Describing the NSR Program? 
 
 

Under what is known as the New Source Review (NSR) program, the CAA requires 

the owners and operators of large stationary sources of air pollution to obtain 

construction permits prior to building or modifying such a facility.  The program is 

subdivided into the Prevention of Significant Deterioration (PSD) and nonattainment 

NSR (NNSR) programs, either of which may be applicable depending on the air quality 

for a particular pollutant in the location of the source subject to permitting.   

The PSD program, set forth in Part C of Title I of the CAA, applies in areas that are 

in attainment with the NAAQS (or are unclassifiable) and has the following five goals 

and purposes: 

• to protect public health and welfare from air pollution beyond that which is 

addressed by the attainment and maintenance of NAAQS; 

• to protect specially designated areas such as national parks and wilderness areas 

from the effects of air pollution; 
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• to assure that economic growth will occur in a manner consistent with the 

preservation of existing clean air resources; 

• to assure emissions in one state will not interfere with another state’s PSD plan; 

and 

• to assure that any decision to permit increased air pollution is made only after 

evaluating the consequences of the decision and after opportunities for informed 

public participation. 

The main element of the PSD program is the requirement that a PSD permit be 

obtained prior to construction of any new “major emitting facility” or any new “major 

modification.”  Before a source can receive approval to construct under PSD, the source 

and its permitting authority (usually a state or local air pollution control agency, but 

sometimes EPA) must follow certain procedural steps, and the permit must contain 

certain substantive requirements.  The most important procedural step is providing an 

opportunity for the public to comment when a permitting authority proposes to issue a 

permit.  

The PSD program primarily applies to all pollutants for which a NAAQS is 

promulgated, but some of the substantive requirements of the PSD program also apply to 

regulated pollutants for which there is no NAAQS (except that there is an explicit 

statutory exemption from PSD for HAPs).256  Since there is currently no NAAQS for 

GHGs and GHGs are not otherwise subject to regulation under the CAA, the PSD 

program is not currently applicable to GHGs.257  However, as discussed in section IV of 

                                                 
256 CAA section  112(b)(6) 
257 In the Energy Independence and Security Act of 2007 (EISA), Congress provided that regulation of 
GHGs under CAA section 211(o) would not automatically result in regulation of GHGs under other CAA 
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this notice, it is possible that EPA actions under other parts of the CAA could make 

GHGs pollutants subject to regulation under the Act and thus subject to one or more parts 

of the PSD program.  

If EPA were to promulgate a rule establishing limitations on GHG emissions from 

mobile sources or stationary sources without promulgating a NAAQS for GHGs, the PSD 

requirement of greatest relevance would be the requirement that a permit contain 

emissions limits that reflect the Best Available Control Technology (BACT).  BACT is 

defined as the maximum achievable degree of emissions reduction for a given pollutant 

(determined by the permitting authority on a case-by-case basis), taking into account 

energy, environmental, and economic impacts.  BACT may include add-on controls, but 

also includes application of inherently lower-polluting production processes and other 

available methods and techniques for control.  BACT cannot be less stringent than any 

applicable NSPS. 

Since emission control requirements will likely have the most direct impact on 

new or modified stationary sources subject to PSD, our focus in this notice is on the 

BACT requirement.  However, we are also interested in stakeholder input on the extent to 

which we should evaluate other substantive PSD program elements which would be 

affected by any possible EPA action to regulate GHGs under other parts of the Act.  

These include the requirements to evaluate, in consultation with the appropriate Federal 

Land Manager (FLM), the potential impact of proposed construction on the Air Quality 

                                                                                                                                                 
provisions.    Because of this provision, EISA does not impact the interrelationship of other provisions of 
the CAA, and we only reference the HAP exception in the text. 
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Related Values of any affected “Class I area” (national parks, wilderness areas, etc.) and 

additional impacts analysis.258  

If EPA were to promulgate a NAAQS for GHGs, because of the relatively 

uniform concentration of GHGs, we expect that the entire country would be in 

nonattainment or attainment of the NAAQS.  The preconstruction permitting 

requirements that apply would depend on whether the country is designated as 

nonattainment or attainment for the GHG emissions that would increase as a result of a 

project being constructed.   

If the entire country is designated attainment, and PSD applies, the adoption of a 

NAAQS would trigger air quality analysis requirements that are in addition to all the 

requirements described above.  For example, under CAA section 165(a)(3), permit 

applicants have to conduct modeling to determine whether they cause or contribute to a 

NAAQS violation.  Following promulgation of a NAAQS, EPA may also promulgate a 

PSD increment for GHGs, which would require additional analysis for each new and 

modified source subject to PSD.259  However, this notice does not address in detail the 

PSD elements that relate to increments.  

Under a GHG NAAQS with the country in nonattainment, the nonattainment NSR 

permitting program would be triggered nationally.  The nonattainment NSR program 

requirements are contained in section 173 of the Act.  Like PSD, they apply to new and 

modified major stationary sources, but they contain significantly different requirements 

from the PSD program.  A key difference is the requirement that the emissions increases 

                                                 
258 As codified at 40 CFR 51.166(o), the owner or operator shall provide an analysis of the impairment to 
visibility, soils, and vegetation that would occur as a result of the source or modification and general 
commercial, residential, industrial, and other growth associated with the source or modification. 
259 PSD increments are air quality levels which represent an allowable deterioration in air quality as 
compared to the existing air quality level on a certain baseline date for a given area. 
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from the new or modified source in a nonattainment area must be offset by reductions in 

existing emissions from the same nonattainment area or a contributing upwind 

nonattainment area of equal or higher nonattainment classification.  The offsetting 

emissions reductions must be at least equal to the proposed increase and must be 

consistent with a SIP that assures the nonattainment area is making reasonable progress 

toward attainment.260  Another key difference is that instead of BACT, sources subject to 

nonattainment NSR must comply with the Lowest Achievable Emission Rate (LAER), 

which is the most stringent emission limitation that is (1) contained in any SIP for that 

type of source, or (2) achieved in practice for sources of the same type as the proposed 

source.261  Notably, if the rate is achievable, LAER does not allow for consideration of 

costs or of the other factors that BACT does.  While LAER and offsets are likely of 

greatest significance for GHG regulation under nonattainment NSR, there are additional 

requirements for nonattainment NSR that would also apply.  The additional requirements 

include the alternatives analysis requirement; the requirement that source owners and 

operators demonstrate statewide compliance with the Act; and the prohibition against 

permit issuance if the SIP is not being adequately implemented.  

For simplicity, the remainder of this notice describing affected sources, impacts, 

and possible tailoring generally focuses on PSD, raising issues specific to nonattainment 

NSR where applicable.   

 

 2. What Sources Would Be Affected If GHGs Were Regulated under NSR? 

 

                                                 
260 CAA section 173(a)(1); limitations on offsets are set forth in section 173(c). 
261 CAA section 173(a); LAER is defined in section 171(3)(A). 
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A PSD permit is required for the construction or modification of “major emitting 

facilities,” which are commonly referred to as “major sources.”  A “major emitting 

facility” is generally any source that emits or has the potential to emit 250 tons per year 

(tpy) of a regulated NSR pollutant.262,263  A source that belongs to one of several 

specifically identified source categories is considered a major source if it emits or has the 

potential to emit 100 tpy of a regulated NSR pollutant.264  Also, for nonattainment NSR, 

the major source threshold is at most 100 tpy, and is less in some nonattainment areas, 

depending on the pollutant and the nonattainment classification. 

A “major modification” is any physical change or change in the method of 

operation of a major source which significantly increases the amount of emissions of any 

regulated NSR pollutant.  EPA defines what emissions levels of a pollutant are 

“significant” through regulation, and the defined significance levels range from 0.3 tpy 

for lead to 100 tpy for CO.  Currently there is no defined significance level for GHGs 

(either individually or as a group) because they are not regulated NSR pollutants, and 

thus, were GHGs to become regulated, the significance threshold would be zero.  Note 

that, when determining whether a facility is “major,” a source need not count fugitive 

emissions (i.e., emissions which may not reasonably be vented through stacks, vents, etc.) 

unless it is in a listed category.   

As noted in section IV, GHGs are not currently subject to regulation under the 

Act, and therefore are not regulated NSR pollutants.  However, if GHG emissions 

                                                 
262 42 U.S.C. 7569(1).  The PSD regulations use the term “major stationary source.”  40 CFR 51.166(b)(1)  
The definition of “regulated NSR pollutant” is at 40 CFR 51.166(b)(49). 
263 “Potential-to-emit”, or PTE, is defined as the maximum capacity of a source to emit any air pollutant 
under its physical and operational design. 
264 These specific sources include major industrial categories such as petroleum refining, fossil-fuel fired 
steam electric plants, chemical process plants, and 24 other categories.  The full list of 100 tpy major 
sources is promulgated at 40 CFR 51.166(b)(1)(i)(a). 
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become subject to regulation under any of the stationary or mobile source authorities 

discussed above (except sections 112 and 211(o)), GHGs could become regulated NSR 

pollutants.  Many types of new GHG sources and GHG-increasing modifications that 

have not heretofore been subject to PSD would become subject to PSD permitting 

requirements.  This is particularly true for CO2 because, as noted in section III, the mass 

CO2 emissions from many source types are orders of magnitude greater than for currently 

regulated pollutants.  Thus, many types of new small fuel-combusting equipment could 

become newly subject to the PSD program if CO2 becomes a regulated NSR pollutant.  

As discussed below in the section on potential to emit, the extent to which such 

equipment would become subject to PSD would depend upon whether, for each type of 

equipment, its maximum capacity considering its physical and operational design would 

involve constant year-round operation or some lesser amount of operation.  For example, 

the calculated size of a natural gas-fired furnace that has a potential to emit 250 tpy of 

CO2 ,if year-round operation (8760 hours per year) were assumed,- would be only 0.49 

MMBTU/hr, which is comparable to the size of a very small commercial furnace.  In 

practice, a furnace like this would likely operate far less than year round and its actual 

emissions would be well below 250 tpy.  For example, such a furnace, if used for space 

heating, might only be burning gas for about 1000 hours per year, meaning that it would 

need to be sized at over 4 MMBTU/hr – a size more comparable to a small industrial 

furnace -- to actually emit 250 tons of CO2.  For sources such as these, the interpretation 

of the term “potential to emit” and the availability of streamlined mechanisms for smaller 

sources to limit their potential to emit would determine whether they would be 

considered “major” for GHG emissions under PSD. 
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 For sources already major for other pollutants, it is likely that many more changes 

made by the source would also qualify as major modifications and become subject to 

PSD as well, unless potential approaches (including those discussed below) for raising 

applicability thresholds were implemented.  Relatively small changes in energy use that 

cause criteria pollutant emissions too small to trigger PSD would newly trigger PSD at 

such facilities because such changes would likely result in greater CO2 increases.  For 

example, consider a hypothetical 500 MW electric utility boiler firing a bituminous coal 

that is well-controlled for traditional pollutants.  Such a boiler, operating more than 7000 

hours per year (out of a possible 8760), can emit approximately 4 million tons of CO2 per 

year, or more than 580 tons per hour.   Assuming a 100 tpy significance level (rather than 

the current zero level for GHGs), any change resulting in just 10 additional minutes of 

utilization over the course of a year at such a source would be enough to result in an 

increase of 100 tons and potentially subject the change to PSD. By contrast, to be 

considered a modification for NOx, the same change would require approximately 36 

additional hours of operation assuming that the hypothetical source had a low-NOx 

burner, and 90 additional hours of operation assuming that the source also employed a 

selective catalytic reduction add-on control device. 

  Once a source is major for any NSR regulated pollutant, PSD applies to 

significant increases of any other regulated pollutant, so significant increases of GHGs 

would become newly subject to PSD at sources that are now major for other regulated 

pollutants.  Similarly, significant increases of other pollutants would become subject to 

PSD if they occur at sources previously considered minor, but which become classified as 

major sources for GHG emissions. 
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Currently, EPA estimates that EPA, state, and local permitting authorities issue 

approximately 200-300 PSD permits nationally each year for construction of new major 

sources and major modifications at existing major sources.  Under existing major source 

thresholds, we estimate that if CO2 becomes a regulated NSR pollutant (either as an 

individual GHG or as a group of GHGs), the number of PSD permits required to be 

issued each year would increase by more than a factor of 10 (i.e. more than 2000-3000 

permits per year), unless action were taken to limit the scope of the PSD program under 

one or more of the legal theories described below.  The additional permits would 

generally be issued to smaller industrial sources, as well as large office and residential 

buildings, hotels, large retail establishments, and similar facilities.  These facilities 

consist primarily of equipment that combusts fuels of various kinds and release their 

exhaust gases through a stack or vent.  Few of these additional permits would be for 

source categories (such as agriculture) where emissions are “fugitive,” because, as noted 

above, fugitive emissions do not count toward determining if a source is a major source 

except in a limited number of categories of large sources. 

Because EPA and states have generally not collected emissions information on 

sources this small, our estimate of the number of additional permits relies on limited 

available information and engineering judgment, and is uncertain.  Our estimate of the 

number of additional permits is also not comprehensive.  First, it does not include permits 

that would be required for modifications to existing major GHG sources because the 

number of these is more difficult to estimate.265  Nonetheless, we anticipate that, for 

                                                 
265 Among other things, any estimate of modifications must take into account the netting provisions of 
NSR, in which sources can avoid NSR if the increase of pollutant emissions from a project is below the 
significance level for that pollutant, after taking into account other increases and decreases of emissions 
that are contemporaneous with the project. 
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modifications, coverage of GHGs would increase because the larger universe of major 

sources will bring in additional sources at which modifications could occur and because 

for “traditional” major sources, many more types of small modifications that were minor 

for traditional pollutants could become major due to increases in GHG emissions that 

exceed the significance levels.  Second, EPA’s estimate is uncertain because it is based 

on actual emissions, and thus excludes a potentially very large number of sources that 

would be major if they operated at their full potential-to-emit (PTE) (i.e. they emitted at a 

level that reflects the maximum capacity to emit under their physical and operational 

design), but which in practice do not.  Such sources could be defined as major sources 

without an enforceable limitation on their PTE, but for the purposes of this estimate, we 

assume they have options for limiting their PTE and avoiding classification as a major 

source.  (Nonetheless, there are important considerations in creating such PTE limits, as 

discussed below).  Third, this estimate does not specifically account for CO2 from 

sources other than combustion sources.  While we know there are sources with significant 

non-combustion emissions of GHGs, there are relatively few of these compared to the 

sources with major amounts of combustion CO2.  These non-combustion sources would 

likely be major for combustion CO2 in any event, and many of these are likely already 

major for other pollutants, though GHG regulation would likely mean increases in the 

number of major modifications at such sources. 

We request any available information that would allow us to better characterize 

the number and types of sources and modifications that would become subject to the PSD 

program if CO2 becomes a regulated NSR pollutant.  As discussed below, we are 
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particularly interested in information that would allow us to analyze the effects of 

different major source thresholds and significance levels. 

Finally, we note that our estimates above are for CO2.  As described above in 

section IV, there are implications to regulating additional GHGs as pollutants, or GHGs 

in the aggregate.  Our estimates of PSD program impacts do not include consideration of 

GHGs other than CO2 because we expect that at the vast majority of these sources CO2 

will be the dominant pollutant. We ask for comment on whether there are large categories 

of potentially newly regulated PSD sources for individual GHGs besides CO2.  We also 

ask for comment on the effects of aggregating GHGs for PSD applicability.  Aggregating 

GHGs could bring additional sources into PSD to the extent that other GHGs are present 

and would add enough to a source’s PTE to make it a major source.  On the other hand, 

under the netting provisions of the CAA, it may be easier to facilitate interpollutant 

netting if GHGs are aggregated (e.g., a source using netting to avoid PSD for a CO2 

increase based on methane decreases at the same source).   

 

 3. What are the key milestones and expected timeline if the PSD program 

were used for GHG controls? 

 

Because PSD applies to all regulated pollutants except HAP, EPA’s interpretation 

of the Act is that PSD program requirements would become applicable immediately upon 

the effective date of the first regulation requiring GHG control under the Act.266  While 

                                                 
266 Because PSD is implemented in many areas by states under EPA-approved state regulations, there may 
be a lag time in a small number of states if their PSD regulations are written in such a way that revision of 
the regulations (and EPA approval) would be required to give the state authority to issue permits for GHGs.  
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existing PSD permits would remain unaffected, from that point forward, each new major 

source of GHGs and each major modification at an existing major source that 

significantly increases GHGs would need to get a PSD permit before beginning 

construction.  Control requirements could take effect as the first new and modified 

sources obtain their permits and complete construction of the permitted projects.  

Because of the case-by-case nature of the PSD permitting decisions, the complexity of 

the PSD permitting requirements, and the time needed to complete the PSD permitting 

process, it can take several months to receive a simple PSD permit, and more than a year 

to receive a permit for a complex facility.  We ask for comment on whether there are 

additional timeline considerations not noted here. 

 

 4. What Are Key Considerations Regarding Application of the PSD Program 

to GHGs (and How Could Potential Issues Be Addressed?) 

 

 a. Program Scope 

 

As noted above, regulating GHGs under the PSD program has the potential to 

dramatically expand the number of sources required to obtain PSD permits, unless action 

is taken to limit the scope of the program, as described below.  Since major source 

thresholds were enacted before this assessment of the application of the PSD program to 

GHGs, it is reasonable to expect that Congress could consider legislative alterations to 

account for the different aspects of GHGs versus traditional air pollutants noted above 

                                                                                                                                                 
However this would not be the case for EPA’s own regulations or for any state delegated to implement 
EPA regulations on our behalf. 
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(e.g., the relatively uniform atmospheric concentrations of GHGs versus more localized 

effects of traditional pollutants.)  Possible ways to limit the scope of the program without 

legislation are described later in this section. 

 

In the absence of such action, we would expect (assuming a 250 tpy major source 

threshold, or 100 tpy for statutorily specified source categories) at least an order-of-

magnitude increase in the number of new sources required to obtain PSD permits, and an 

expansion of the program to numerous smaller sources not previously subject to it.  

While such sources may emit amounts of GHGs that exceed statutory thresholds, they 

have relatively small emissions of non-GHG pollutants (such that they have not been 

regulated under PSD, and many have not been regulated under any CAA program).267  

Regulating GHGs under the PSD program would also cause a large increase in the 

number of modifications at existing sources that would be required to obtain PSD 

permits.  Such modifications may occur at existing sources that have been long regulated 

as major for other pollutants, or at existing sources that become classified as major solely 

due to their GHG emissions. 

Permitting smaller sources and modifications is generally less effective due to the 

fact that, while there are still administrative costs borne by the source and permitting 

authority, the environmental benefit of each permit is generally less than what results 

from permitting a larger source.  Congress excluded smaller sources from PSD by 

adopting 100 and 250 tpy major source cutoffs in 1977 when PSD was enacted, and EPA 

rules have long excluded smaller sources and modifications from the program.  This 

                                                 
267 Some fraction of these small sources are regulated, at least in some areas, by SIPs and state minor 
source permit programs under section 110 of the CAA. 
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cutoff would not exclude many smaller sources of GHGs because the mass emissions 

(i.e., tons per year) of the relevant GHG may be substantially higher than the mass 

emissions of traditional pollutants for the same process or activity.  Thus, while existing 

cutoffs for traditional pollutants capture a relatively modest number of new and modified 

sources per year, applying those same major source levels to CO2, and possibly for other 

GHG, would capture a very large number of sources, many of which are comparatively 

smaller in size when compared to “traditional” sources.  Similarly, for modifications, the 

current absence of a significance level, or the future adoption of a significance level that 

is below the current major source thresholds, would subject numerous small changes to 

PSD permitting requirements.   

 

 b. Potential Program Benefits 

 

In the past, EPA has recognized that the PSD program can achieve significant 

emissions benefits over time as emissions increases from new major sources and major 

modifications are minimized through application of state-of-the-art technology.268  As a 

result, other programs designed to reduce emissions are not compromised by growth in 

new emissions from PSD sources.  Further emissions benefits are achieved when sources 

limit or reduce emissions to avoid PSD applicability. 

A rationale for new source review since its inception has been that it is generally 

more effective and less expensive to engineer and install controls at the time a source (or 

major modification) is being designed and built, as BACT does, rather than retrofitting 

                                                 
268 See, for example, Section II of  “NSR Improvements: Supplemental Analysis of the Environmental 
Impact of the 2002 Final NSR Improvement Rules,” U.S. EPA,  November 21, 2002. 
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controls absent other construction.269  In addition, the BACT determination process 

requires consideration of new emissions reduction technologies, which provides an 

ongoing incentive to developers of these technologies.  There is the potential for avoiding 

or reducing GHG emissions if “traditional” sources begin to install abatement 

technologies for GHGs as they do for traditional pollutants.  On the other hand, as 

discussed in section III,F, some suggest that regulations that apply stringent requirements 

to new sources and “grandfather” existing sources may create incentives to keep older 

and inefficient sources in use longer than otherwise would occur, diminishing the 

incentive for technological innovation and diffusion and reducing the environmental 

effectiveness and cost effectiveness of the regulation.  Others believe that economic 

factors other than these regulatory differences tend to drive business decisions on when to 

build new capacity.  EPA examined the effect of new source review on utilities and 

refineries in a 2002 report, as described in section III.F.4 of this notice.270  

EPA has not performed an analysis of the GHG emissions that might be avoided 

or reduced under PSD preconstruction permitting, nor of possible increases through 

unintended incentives.  Such an analysis would necessarily involve new analysis of 

potential BACT technologies, considering costs and other factors, for GHGs emitted by 

numerous sectors.  The PSD program, through the BACT requirement, might result in 

                                                 
269 Critics of this rationale suggest that under a market-oriented system covering both new and existing 
sources, source owners would be best placed to decide whether it is economic to place state-of-the-art 
controls on new sources. 
270 See U.S. EPA, “New Source Review:  Report to the President, June 2002.”   As noted in section III.F of 
this notice, ,the report concluded (pp. 30-31) that, for existing sources,, “[c]redible examples were 
presented of cases in which uncertainty about the exemption for routine activities has resulted in delay or 
resulted in the cancellation of projects which sources say are done for purposes of maintaining and 
improving the reliability, efficiency and safety of existing energy capacity.  Such discouragement results in 
lost capacity, as well as lost opportunities to improve energy efficiency and reduce air pollution.”  With 
respect to new facilities, the report said, “there appears to be little incremental impact of the program on the 
construction of new electricity generation and refinery facilities.” 
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installation of such technologies as CCS, or the incorporation of other CO2 reducing 

technologies, such as more efficient combustion processes.271  However, it is not possible 

at this time to estimate these effects in light of the uncertainty surrounding the future 

trends in construction at new and modified sources, demonstration of commercial 

availability of various GHG control technology options, their control effectiveness, costs, 

and the aforementioned incentives to keep existing sources in operation and avoid 

modifying them.  We ask for comment on the nature (and to the extent possible, the 

magnitude) of the potential effects of PSD on GHG emissions, and whether these effects 

vary between new and existing sources. 

Regarding the potentially large universe of smaller sources and modifications that 

could become newly subject to BACT, as described above, there are large uncertainties 

about the potential benefits of applying BACT requirements to GHG emissions from such 

sources.  Individual emission reduction benefits from such sources would be smaller; 

however, the cumulative effect could theoretically be large because the requirement 

would cover many more sources.  However, unless there are ways to effectively 

streamline BACT determinations and permitting for smaller sources (as discussed 

below), BACT would not appear to be an efficient regulatory approach for many other 

types of sources.  We request comment on the potential overall benefit of applying the 

BACT requirement to GHG emissions, and how this potential benefit is distributed 

                                                 
271 However, EPA notes that the BACT requirement does not require consideration of technologies that 
would fundamentally redefine a proposed source into a different type of source (e.g., BACT for a proposed 
coal-fired power  plant need not reflect emission limitations based on building a gas-fired power plant 
instead).  See, for example, In re: Prairie State Generating Company, PSD Appeal No. 05-05, slip op. at 
19-37 (EAB 2006).   
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among categories of potentially regulated sources and modifications.  Below, we discuss 

and ask for comment on possible tailoring of BACT for GHGs. 

Finally, in considering the potential for emissions reductions from the PSD 

program, it is important to note that, historically, sources generally have taken action to 

avoid PSD rather than seeking a permit, where possible.  Companies can reduce their 

PTE, for example, by artificially capping production or forgoing efficiency 

improvements.  While these PSD avoidance strategies can sometimes reduce emissions 

(e.g., limiting operating hours or installing other controls to net out), they can sometimes 

result in forgone environmental benefits (e.g., postponing an efficiency project).  These 

effects are very difficult to quantify.  For example, the developer of a large apartment 

building that would be a major source for CO2 might elect to provide electric space heat if 

it were determined that the direct and indirect costs of PSD made installation of gas heat 

uneconomical.  From a lifecycle analysis standpoint, PSD could -- depending upon the 

source of the electricity -- lead to either a better or a worse outcome for overall emissions 

of GHGs.  Similarly, because PSD is triggered based on increases over a past baseline, a 

source considering a potential modification may have an incentive to increase emissions 

(to the extent that can be done without a modification) for the 2-year period before the 

modification to artificially inflate the baseline.  Similarly, in the electricity sector, a 

desire to avoid PSD review could be a disincentive for some projects to improve 

efficiency, because a small increase in utilization of the more-efficient EGU would raise 

CO2 emissions sufficiently to trigger review.  We solicit comments on the potential 

indirect effects, adverse or beneficial, that may arise from the incentive to avoid 

triggering PSD.   
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 c. Administrative Considerations and Implications of Regulating Numerous 

Smaller Sources 

 

The PSD program is designed to provide a detailed case-by-case review for the 

sources it covers, and that review is customized to account for the individual 

characteristics of each source and the air quality in the particular area where the source 

will be located.  Although this case-by-case approach has effectively protected the 

environment from emissions increases of traditional criteria pollutants, there have been 

significant and broad-based concerns about PSD implementation over the years due to the 

program’s complexity and the costs, uncertainty, and construction delays that can 

sometimes result from the PSD permitting process.  Expanding the program by an order 

of magnitude through application of the 100/250-ton thresholds to GHGs, and requiring 

PSD permits for numerous smaller GHG sources and modifications not previously 

included in the program, would magnify these concerns.  EPA is aware of serious 

concerns being expressed by sources and permitting authorities concerning the possible 

impacts of a PSD program for GHGs. 

While the program would provide a process for reviewing and potentially 

reducing GHG emissions through the BACT requirement as it has done for other 

pollutants, we are concerned that without significant tailoring (and possibly even with 

significant tailoring), application of the existing PSD permitting program to these new 

smaller sources would be a very inefficient way to address the challenges of climate 

change.  We ask for comment on how we should approach a determination of (1) whether 
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PSD permit requirements could be appropriate and effective for regulating GHGs from 

the sources that would be covered under the statutory thresholds, (2) whether PSD 

requirements could at least be effective for particular groups of sources (and if so, which 

ones), and (3) what tailoring of program requirements (options for which are described in 

more detail below) is necessary to maximize the program’s effectiveness while 

minimizing administrative burden and permitting delays.  We are particularly interested 

in how we might make such judgments in light of the limitations on our ability to 

quantify the costs and emissions reduction benefits of the PSD program, and whether 

there are specific examples or other data that would help us with such an analysis. 

For example, if 100- and 250-ton thresholds were applied to GHGs, the BACT 

requirement would need to be newly implemented for numerous small sources and 

modifications that permitting authorities have little experience with permitting.  It would 

also likely involve, for both large and small sources, consideration of new pollutants for 

which there are limited add-on control options available at this time.  Thus, as with 

setting NSPS, a BACT determination for GHGs would likely involve decisions on how 

proposed installations of equipment and processes for a specific source category can be 

redesigned to make those sources more energy efficient while taking cost considerations 

into account.  However, unlike NSPS, because BACT is typically determined on a case-

by-case basis for each facility and changes as technology improves, these decisions 

would have to take into account case-specific factors and constantly evolving technical 

information272.  Due to the more-than-tenfold increase in the number of PSD permits that 

would be required if the 100- and 250-ton thresholds were applied to GHGs, and the 

                                                 
272 The NSPS program does take into account improvements in technology, but does so during the 8-year 
review of the NSPS under 111(b)(1)(B) rather than on a permit-by-permit basis. 
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potential complexity of those permitting decisions, state, local, federal, and tribal 

permitting authorities would likely face significant new costs and other administrative 

burdens in implementing the BACT requirement for GHGs.  Large investments of 

resources would be required by permitting authorities, sources, EPA, and members of the 

public interested in commenting on these decisions. Also under this scenario, sources 

would likely face new costs, uncertainty, and delay in obtaining their permits to 

construct.  

 

 d. Definition of Regulated Pollutant for GHGs 

 

We also note, as described above, that decisions on the definition of regulated 

pollutant for GHGs – whether GHGs would be regulated as individual gases or as a class 

– has implications for BACT determinations under the PSD program.  If GHGs are 

regulated separately, it is possible that a control project for one GHG could trigger PSD 

for another (e.g., controlling methane in a way that increases CO2).  In addition, the 

economic and other impacts for BACT would need to be evaluated on a pollutant-by-

pollutant basis.  While regulating GHGs as a class would provide additional flexibility in 

this area, each BACT analysis would be more extensive because it would have to include 

combined consideration of all GHGs in the class.  We ask for comment on the relative 

strengths and weaknesses of the various ways to define the regulated pollutant for GHGs 

as related to the BACT requirement. 

 

 e. Other PSD Program Requirements 
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Other parts of the CAA PSD provisions and EPA regulations that could be 

affected by bringing GHGs into the program include the requirement to evaluate, in 

consultation with the Federal Land Manager (FLM), impacts on Air Quality Related 

Values (AQRVs) in any affected “Class I area” (national parks, wilderness areas, etc.), 

and the need to conduct additional analysis of the proposed source’s impacts on ambient 

air quality, climate and meteorology, terrain, soils and vegetation, and visibility, as 

provided for in section 165(e) of the Act.  These requirements can result in adjustments to 

the permit (for example, permit conditions may be added if a FLM demonstrates to a 

permitting authority that additional mitigation is necessary to address the impacts of 

GHG emissions on the AQRVs of a Class I area).  Due to the increase in number of 

permits, permitting authorities may have to make significant programmatic changes to 

deal with the increased workload to conduct these analytical requirements of the PSD 

program, and many additional applicants will have to devote resources to satisfying these 

requirements.  In addition, given the uneven geographic distribution of new source 

growth, some permitting authorities may be required to conduct more permit analyses 

than others.   

 

 f. GHG NAAQS Nonattainment Scenario 

 

If nonattainment NSR were triggered under a GHG NAAQS, the most significant 

requirement would be the LAER requirement.  Because LAER does not allow 

consideration of costs, energy, and environmental impacts of the emissions reduction 
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technology, the LAER requirement would have the potential to act as a strong technology 

forcing mechanism in GHG nonattainment areas.  On the other hand, once a technology 

is demonstrated, this mechanism does not allow consideration of the costs, 

competitiveness effects, or other related factors associated with the new technology.  As 

with PSD requirements, the application of LAER to numerous smaller sources 

nationwide would raise new issues on which we request comment.  For example, with 

LAER, any demonstrated technology for reducing CO2 emissions, such as a new efficient 

furnace or boiler design, could become mandated as LAER for all future construction or 

modification involving furnaces or boilers.  Manufacturers would have to supply 

technologies that could meet LAER or face regulatory barriers to the market, and could 

face a constantly changing regulatory level that may result in newly designed products 

being noncompliant shortly after, or even before, they are produced and sold.  New and 

modified sources would be required to apply the new technology even if it is a very 

expensive technology that may not necessarily have been developed for widespread 

application at numerous smaller sources, and even if a relatively small emissions 

improvement came with significant additional cost.  We request comment on how EPA 

should evaluate the LAER requirement under a NAAQS approach for GHGs.  In 

particular, we ask for information about whether the relatively inflexible nature of the 

LAER requirement would lead to economic disruption for certain types of sources (and if 

so which ones), and whether the benefits of a NAAQS approach including LAER would 

warrant further evaluation and possible tailoring of LAER to address GHGs. 

We also ask for comment on any other NSR program issues particular to a 

NAAQS approach, should EPA decide to establish a NAAQS for GHGs.  Although we 
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have not provided a comprehensive discussion of such issues, a number of questions arise 

that are particular to the NSR requirements that flow from a NAAQS approach.  For 

example, if the entire country were designated nonattainment for GHGs, would the offset 

requirement function as a national cap-and-trade program for GHG emissions for all 

major sources?  If so, how would such a program be administered, and would the 

numerous small sources described above be covered?  Would the offset requirement 

argue for regulating GHGs as a group, rather than individually, to facilitate offset 

trading?  What would be an appropriate offset ratio to ensure progress toward attainment?  

Similarly, for the air quality analysis requirements of PSD, how would a single source 

determine whether its contribution to nonattainment is significant?  When must such a 

source mitigate its emissions impact, and what options are available to do so?  Should 

EPA set a PSD increment for GHGs if a NAAQS is established?  Are there additional 

issues of interest that we have not raised in this notice? 

 

 5. What Are the Possible Implications on Other Provisions of the Clean Air 

Act? 

 

If PSD for GHGs applied to the same sources as a new market-oriented program 

to regulate GHGs under the Act, the interaction of the two programs would be a key 

issue.  PSD would ensure that new and modified sources were built with the best 

available technology to minimize GHG emissions.  A traditional argument for NSR is 

that it ensures that new sources are built with state-of-the-art technology that will reduce 

emissions throughout the lifetime of that source, which can be several decades.  However 
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if the market-oriented program is a cap-and-trade system with sufficiently stringent caps, 

PSD would not result in more stringent control of new GHG sources than the cap-and-

trade system alone.  In addition, the potential would exist for PSD to interfere with the 

efficient operation of the GHG cap-and-trade program.  Although PSD would neither 

reduce nor increase the overall emission reductions achieved under the cap, it would 

force different choices about the stringency and location of controls than if control 

choices were based solely on market factors.  Under this scenario, the result would be to 

increase costs without achieving additional GHG emissions reductions.  For example, 

assume that a company undertakes a change that triggers PSD at a location where 

controls are expensive to retrofit but are required as BACT for that location.  Without 

PSD, the company could have increased emissions and still complied with the cap by 

purchasing less expensive emissions reductions from another source, and the same total 

GHG emissions reductions would have been achieved.  Notably, for GHGs, which have 

relatively uniform global concentrations, the location of GHG emissions does not matter 

to global climate impacts, so the policy reasons for the spatial component of PSD control 

requirement would not apply to GHG controls. 

PSD program requirements also affect numerous CAA programs that require 

stationary source controls that may increase emissions of pollutants other than the 

pollutant targeted for control (i.e. “collateral increases”), such as the increased NOx 

emissions that result when a thermal oxidizer is installed to control VOC.  Because there 

is no exemption from PSD requirements for such pollution control projects, the collateral 

increase must be reviewed, which can result in added costs and delay of those pollution 

control projects.  Regulation of GHGs would exacerbate these concerns because the 
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energy demands of many controls for criteria pollutants, HAP, and other pollutants have 

the potential to result in increased CO2 emissions.  

 

 6. What Are Some Possible Tailoring Approaches to Address Administrative 

Concerns for GHG NSR? 

 

The cost and potential broad applicability of PSD requirements raises questions 

about whether GHG regulation through PSD would be more effective in minimizing 

GHG increases if it operates as a broad program targeting numerous smaller sources and 

modifications, or as a narrow program targeting smaller numbers of large sources and 

modifications.  We ask for comment on how these cost/benefit considerations for 

permitting small sources and modifications under PSD, as well as any other factors, 

should be considered in EPA’s deliberations regarding the major source cutoffs and 

significance levels for GHGs as well as EPA’s available legal authority in this area. 

EPA believes that whether or not PSD is workable for GHGs may depend on our 

ability to craft the program to deal with the unique issues posed by GHG regulation. 

This section discusses several options, including: 

• Reducing the potential universe of sources based on “potential to emit” 

approaches; 

• Increasing the major source thresholds and significance levels for GHGs, to 

permanently restrict the program to larger sources; 

• Phasing in the applicability of PSD for GHGs; 

• Developing streamlined approaches to implementing the BACT requirement; and 
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• Issuing general permits for numerous similar sources. 

The options are not necessarily exclusive.  Many are complementary, and we note that 

some combination of these options may be most effective.  We also ask for suggestions 

on additional tailoring options not described below, and more generally on which options, 

if any, present an appropriately balanced means of addressing the administrative 

concerns.  

Before discussing each option in detail, we present an overarching legal 

discussion that lays out possible rationales for such flexibility.  For at least one of the 

options identified (e.g., the option of adopting higher major source sizes than those 

contained in the Act), the principal legal constraint is the “plain meaning” of the 

applicable PSD provisions, such as the major source levels.  Nonetheless, we have 

identified two legal doctrines that may provide EPA with discretion to tailor the PSD 

program to GHGs: absurd results and administrative necessity. 

The Supreme Court has stated that the plain meaning of legislation is not 

conclusive “in the ‘rare cases [in which] the literal application of a statute will produce a 

result demonstrably at odds with the intentions of the drafters’ … [in which case] the 

intention of the drafters, rather than the strict language, controls.”  U.S. v. Ron Pair 

Enterprises, Inc., 489 U.S. 235, 242 (1989).  To determine whether “the intentions of the 

drafters” differs from the result produced from “literal application” of the statutory 

provisions in question, the courts may examine whether there is a related statutory 

provision that conflicts, whether there is legislative history of the provisions in question 

that exposes what the legislature meant by those terms, and whether a literal application 

of the provisions produces a result that the courts characterize variously as absurd, futile, 
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strange, or indeterminate.  See, e.g., id., Nixon v. Missouri Municipal League, 541 U.S. 

125  (2004); United States v. American Trucking Association, Inc. 310 U.S. 534 (1940); 

Rector of Holy Trinity Church v. U.S., 143 U.S. 457 (1892). 

Further, the administrative burdens that would result for the federal and state 

permitting authorities, as well as the sources, from a literal application of the PSD 

provisions give rise to consideration of whether EPA can craft relief from a strict 

interpretation based on the judicial doctrine of administrative necessity.  In Alabama 

Power, the D.C. Circuit addressed various instances of claimed administrative burdens 

resulting from the application of the PSD statutory provisions and efforts by EPA to 

provide regulatory relief.  Alabama Power Co. v. Costle, 636 F.2d at 357-60 (D.C. Cir. 

1980).  In a section of its opinion titled “Exemptions Born of Administrative Necessity,” 

the Court stated,  

Certain limited grounds for the creation of exemptions are inherent in the 

administrative process, and their unavailability under a statutory scheme 

should not be presumed, save in the face of the most unambiguous 

demonstration of congressional intent to foreclose them. 

Id.  at 357.  The Court identified several types of administrative relief.  One is 

“[c]ategorical exemptions from the clear commands of a regulatory statute,” which the 

court stated are “sometimes permitted,” but emphasized that they “are not favored.” Id. at 

358.  A second is “an administrative approach not explicitly provided in the statute,” such 

as “streamlined agency approaches or procedures where the conventional course, 

typically case-by-case determinations, would, as a practical matter, prevent the agency 

from carrying out the mission assigned to it by Congress.”  Id.  A third is a delay of 
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deadlines upon “’a showing by [the agency] that publication of some of the guidelines by 

that date is infeasible.’”  Id. at 359 (quoting NRDC v. Train, 510 F.2d 692, 712 (D.C. Cir. 

1974).  The Court indicated it would evaluate these choices based on the “administrative 

need to adjust to available resources … where the constraint was imposed …by a 

shortage of funds…, by a shortage of time, or of the technical personnel needed to 

administer a program.” Id. at 358. 

 

 a. Potential-to-Emit:  Reducing the Number of Sources Potentially Covered 

 

 Applicability of PSD is based in part on a source’s “potential to emit” or PTE.  

The PTE concept also is used for applicability of nonattainment NSR, Title V, and the air 

toxics requirements of section 112.  We discuss PTE in detail here, but the issues and 

questions we discuss in this section apply equally to these other programs.  As noted 

above, PTE is defined as the maximum capacity of a source to emit any air pollutant 

under its physical and operational design.  In the case of sources that are not operating for 

part of the year, the PTE for many types of sources counts the emissions that would be 

possible if those sources did emit year round. 

EPA believes that an important threshold question is how to interpret “maximum 

capacity … to emit … under its physical and operational design” for commercial and 

residential buildings, and other types of source categories that might be subject to PSD 

and Title V solely due to GHG emissions.  For example, in the case of a furnace at a 

residence, is it appropriate, in calculating the furnace’s PTE, to assume that a homeowner 

would set the thermostat at a level that would require the furnace to operate continuously 
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throughout the year?  Even on a cold winter day, a furnace typically turns on and off 

throughout the day, and as the weather warms, the number of operating hours decreases 

until the weather warms to the point where the furnace is not needed at all and is shut off 

for an extended time. 

The EPA has in a few instances provided guidance on PTE calculation 

methodologies to account for category-specific considerations.  For example, we issued 

technical guidance for calculating PTE from grain elevators that took into account 

inherent limitations on the amount of grain that could be handled due to the fact that grain 

is only available for handling during a relatively short harvest period, and is further 

limited by the amount of grain capable of being grown (as represented by a record crop 

year adjusted for future increases in crop yield) on the land that would ever reasonably be 

served by the elevator.273  We ask for comment on whether, for smaller GHG sources like 

these, there could be appropriate methodologies for defining PTE in ways that consider 

these common-sense limitations on a source’s operation, but still reflect the maximum 

capacity to emit of a source.   

Sources with PTE exceeding the major source threshold can become minor 

sources by taking legally and practically enforceable limits on their PTE, by, for example, 

agreeing to operate only part of the year, or only so many hours per day, or by employing 

control devices.274  Many sources are able to avoid classification as “major” by taking 

such limits.  

                                                 
273 Calculating Potential to Emit (PTE) and Other Guidance for Grain Handling Facilities: November 14, 
1995 memorandum  from John S. Seitz, Director, U.S. EPA Office of Air Quality Planning and Standards, 
to EPA Regional Offices. 
274 Current regulatory language allows consideration of such limits in calculating PTE only if they are 
federally enforceable, but this definition was vacated or remanded in three separate cases – one for 
PSD/NSR (Chemical Manufacturers Assn v. EPA, No. 89-1514 (D.C. Cir. Sept. 15, 1995), one for Title V 
(Clean Air Implementation Project v. EPA, No. 96-1224 (D.C. Cir. June 28, 1996), and one for section 112 
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The estimates provided for potential new permits for GHG sources outlined in 

section VII.D.2 above are based on actual emissions.  Were they based on PTE, and if 

year-round operation were assumed to represent PTE for all source categories, the 

estimates would likely be an order of magnitude higher (in the absence of actions to limit 

the scope of the programs).  This emphasizes the significance of the interpretation of 

“potential to emit” for buildings and other categories not traditionally subject to PSD, as 

well as the importance of streamlined mechanisms for obtaining limits on PTE. 

For traditional PSD and Title V permitting, the PTE limit is typically a source 

specific limit that is crafted in a facility’s minor source permit and tailored to the source’s 

individual circumstances.  If it were necessary to create PTE limits for very large 

numbers of GHG-emitting sources nationwide, this would certainly require a more 

efficient approach than creating them through individual minor source permits.  Not only 

would the sheer volume of permits and the process required for each one severely strain 

permitting authority resources, but some state and local agencies may lack the authority 

to establish minor source permit limits for non-NAAQS pollutants.  In addition, while 

sources may not seek PTE limits for PSD until they have planned modifications that 

could otherwise trigger PSD, sources may seek PTE limits for Title V purposes as soon 

as the program is effective, meaning that the approach would need to deal with a large 

number of sources at essentially the same time. 

We ask for comment on whether we should also therefore consider streamlined 

regulatory approaches for creating the legally and practically enforceable limits sources 

need without requiring a huge number of individual minor source permits.  A possible 

                                                                                                                                                 
(National Mining Association v. EPA, 59 F. 3d 1351 (D.C. Cir. 1995).  EPA is developing a rule to respond 
to these cases and in the meantime is following a transition policy that does not require federal 
enforceability. 



 501

mechanism could involve adopting a regulation that sets forth operational restrictions that 

limit PTE for a broad class of sources.  We may wish to consider adopting – or 

encouraging state permitting authorities to adopt – rules for numerous categories where 

we expect there to be large numbers of sources whose actual emissions are not major but 

who have major PTE (unless addressed through interpreting maximum capacity as 

described above).  Such a rule could, for example, limit a source’s natural gas usage to 

1700 MM BTU (17,000 therms) per year, which would keep it below the 100 tpy cutoff 

for Title V.275  Typically, the rule would also build in some operating margin so that the 

limit is not right at the major source cutoff.  The rule would have to include 

recordkeeping and reporting, which would be simple here since fuel use is metered.  This 

approach may be a streamlined effective way to limit PTE for many sources with fuel 

combustion equipment, provided they can agree to comply with the limits in the rule, 

even in an abnormally long, cold winter.  We ask for comment on stakeholders’ 

experience with limiting PTE by rule rather than through individual permits, possible 

considerations in tailoring this approach to GHG sources, and identification of categories 

that might benefit from the use of rules limiting PTE.   

Finally, where the establishment of a rule-based PTE limit for an entire source 

category is not recommended or is infeasible, the EPA requests comment on whether 

general permitting approaches might be useful.  A general permit is a permit that the 

permitting authority drafts one time, and then applies essentially identically (except for 

some source-specific identifying information) to each source of the appropriate type that 

                                                 
275 Although the PSD cutoff may in some cases be 250 tpy, sources will generally adopt PTE limits below 
100 tpy to avoid both PSD and Title V applicability where they have the option to do so.  For this reason, 
this example uses a 100 tpy cutoff, though in some cases PTE limits are taken to stay below a 250 tpy 
cutoff. 
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requests coverage under the general permit.  Similar to the type of rules limiting PTE 

described above, a general permit could also limit PTE by setting out the operational 

restrictions (e.g., fuel combusted per year) necessary to assure the GHG emissions stay 

below major source thresholds, and would also spell out records the source would have to 

keep to assure it met these restrictions.  To be most useful, the permit would need to 

address large numbers of similar sources.  This approach may also work well for many 

types of GHG sources as well.  We request comment on the use of a general permit 

approach to limiting PTE, and whether it would offer additional benefit over the approach 

of establishing operational restrictions directly by rule. 

 

 b. Options for Setting Higher GHG Major Source Cutoffs and Significance 

Levels 

 

If the EPA ultimately determines that subjecting numerous small sources and 

modifications to PSD is not an effective way to address GHG emissions, one possible 

option for tailoring the program would be to raise the major source cutoffs (e.g., raise the 

threshold only for GHGs as a class, or perhaps only for certain individual GHGs) and 

establish a significance level for GHGs at a level high enough to assure that the program 

applies to larger sources and modifications, but excludes smaller sources and 

modifications.  Since the existing major source thresholds are set forth in the CAA itself, 

EPA would need to find the legal flexibility to raise these thresholds above 250 and 100 

tons per year.  We present for discussion below several policy and legal options for 

higher major source cutoffs and significance levels. 
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 i. Higher GHG major source cutoffs – possible approaches and legal basis 

 

Regardless of how PTE is calculated, the major source size threshold will be a 

critical consideration in tailoring the PSD program for GHGs.  There are a number of 

factors one might consider in choosing an appropriate cutoff for GHGs and whether to 

establish the cutoff for individual gases such as CO2 or for GHGs as a class.  One 

conceptual approach might be to identify the number of sources and modifications 

affected by various cutoffs, calculate the costs and benefits of a PSD program for that 

universe of affected sources, and select a cutoff that optimizes the benefit-cost ratio.  

Unfortunately, we presently have the ability to quantify in dollar terms only a subset of 

the climate impacts identified by the IPCC.  Also, we have very limited data on the 

number of sources expected at various major source cutoffs, and even more limited data 

on the number of modifications at various significance levels.  More importantly, it is 

very difficult to project the future number of permits or the incremental impact of any 

additional GHG reductions that would result from the control technology decisions 

therein.  For these reasons, EPA cannot quantitatively determine an optimal major source 

size or significance level.   

We could, however, consider other means of setting levels.  One example is an 

emissions scaling approach.  This approach would compare the emissions of other 

existing NSR pollutants for sources that are major and would calculate the corresponding 

GHG emissions that the same source would emit.  This would be an appropriate approach 

if the goal were to tailor PSD applicability for GHGs to cover a similar universe of source 
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sizes and types to the universe now regulated for other pollutants.  A second option 

would be to base the major source size on a scientific determination of a level below 

which an individual source would have a de minimis contribution to any particular 

adverse climate-related impact on a relevant health, societal, or environmental endpoint.    

Although it may be possible to generally estimate such a level, we are not currently aware 

of any scientific literature that establishes a specific numeric threshold below which GHG 

emissions are de minimis, either in terms of their impact on climate, or on these 

endpoints.  By the same token, aside from an ability to use currently available models to 

project temperature effects, the Agency does not have the ability to project specific 

climatic impacts or endpoints resulting from individual sources.  Alternatively, we could 

potentially choose a GHG major source size that is selected to harmonize with GHG 

cutoffs from other regulatory programs.  For example, the DOE’s 1605(b) program has a 

threshold of 10,000 metric tons of CO2 -equivalent, California’s AB32 regulation for 

mandatory reporting of GHGs has a threshold of 25,000 metric tons of CO2-equivalent, 

and the Wisconsin emission inventory reporting requirements has a CO2 threshold of 

100,000 short tons.  Notably, these examples are thresholds for reporting requirements 

only.  PSD would involve much more than simply reporting emissions, so under a 

harmonizing approach we may need to evaluate whether it is feasible to require not only 

reporting, but also the other PSD elements for the sources that would be covered.  We ask 

for comment on the range of approaches EPA could take in selecting a major source 

cutoff if we decide it is appropriate under existing legal authority, if available, to develop 

a higher cutoff for GHGs.  In addition, we request data that may be useful for conducting 

necessary analysis to support such approaches. 
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 A related issue to the establishment of the major source thresholds and 

significance levels for GHGs is the selection of the metric against which these levels are 

evaluated.  Emissions of GHGs are typically expressed in a common metric, usually the 

metric called CO2-equivalent, although the measure known as Carbon Equivalent (CE) is 

also used.  The use of either metric allows the impact of emissions of different GHGs to 

be directly compared, as some gases have a higher global warming potential or GWP 

than others.  Since both units are measured in weight – usually tons – either could be used 

for purposes of PSD applicability.  The use of either metric has the advantage of linking 

emissions of a GHG directly to its ability to impact climate, appropriately regulating 

more potent GHGs more stringently.  The use of CO2-equivalent would solve the 

problem of leaving unreviewed significant GHG emissions of some chemicals, such as 

hydrofluorocarbons, but it would leave many small CO2 sources with less climate impact 

still subject to PSD.  However, the use of Carbon Equivalent (CE) addresses both 

concerns.  The attached table demonstrates the possible effect of using CE in making 

PSD applicability decisions: 

 

  
 GWP Emissions equal to 

250 tons CE 

Carbon dioxide (CO2) 1 917 tons 

Methane (CH4) 21 44 tons 

Nitrous oxide (N2O) 310 3 tons 

Hydrofluorocarbon (HFC)-134a 1300 1410 lbs 
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 As the table shows, it would take more CO2 emissions to reach the major source 

size for CE.  However. it would take substantially less of several other GHGs.  Such an 

approach would likely result in fewer sources being added to the PSD program for GHGs 

in total.  While more sources for several GHGs would be considered major, the major 

source population is, as noted above, dominated by CO2, and there would be fewer 

sources classified as major due to CO2 emissions.  This approach arguably would regulate 

significant sources of potent GHG while also reducing the burden on relatively small 

sources of CO2, focusing efforts on the sources with the most important climate impacts.  

EPA seeks comments on the potential use of the CE measure as the means to determine 

PSD applicability.  Specifically we ask for comment on the appropriateness of the metric 

(considering that CO2, rather than carbon, is the air pollutant), data regarding its effect on 

PSD applicability, and views concerning whether such an approach fits within the 

language of the CAA.   

Whether, and the extent to which, EPA has flexibility to limit the application of 

the PSD permitting requirements (and, by extension, the nonattainment NSR permitting 

requirements if a NAAQS is set for GHGs) to sources that emit larger amounts of CO2 

and other GHGs than the 100/250 tpy thresholds depends on the interpretation of the key 

PSD definitional term, “major emitting facility.”  Under CAA section 165(a), the basic 

PSD applicability requirement is that a “major emitting facility” may not construct unless 

it has received a permit that covers specified requirements.276  As defined by CAA 

section 169(1), a “major emitting facility” is defined to include (i) “any … stationary 

                                                 
276  The requirement to obtain a permit applies to a source that commences construction after the effective 
date of the 1977 Clean Air Act Amendments (August 7, 1977), and that does so “in any area to which [the 
PSD provisions] appl[y].”  All parts of the United States and its possessions are covered (see CAA sections 
161, 302(d) and (q), and 110(a)(1)), but if EPA promulgates a NAAQS for GHGs and designates certain 
areas as nonattainment, then those areas would not be covered. 
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source[]” that emits or has the potential to emit 100 tpy or more of any air pollutant and 

that falls into one of 28 specified industrial source categories; and (ii) “any other source 

with the potential to emit 250 tons per year or more of any air pollutant. ”  However, the 

last sentence of this definition allows states to exempt “new or modified facilities which 

are nonprofit health or educational institutions” from the PSD program.  EPA’s 

regulations, promulgated in 1980 and revised several times since then, make clear that 

emissions count toward the 100/250 tpy thresholds only if they are “regulated NSR 

pollutant[s]” (e.g., 40 CFR 52.21(b)(1)(i)(a)), the specific meaning of which is discussed 

elsewhere in this notice. 

Once GHGs are regulated, these PSD provisions, by their terms, would apply to 

sweep into the PSD program new sources that emit 100 or 250 tpy of CO2 or other 

GHGs.  As indicated above, the courts have held that the plain meaning of statutory 

provisions is generally controlling.  Even so, we solicit comment on whether these PSD 

threshold requirements may present one of those rare cases in which congressional intent 

differs, based on the legislative history.   

 The legislative history indicates that Congress was aware of the range of 

stationary sources that emitted pollution and did not envision that PSD would cover the 

large numbers of smaller sources within that inventory.  As the D.C. Circuit stated in 

Alabama Power, the seminal court decision regarding PSD that reviewed numerous 

challenges to EPA’s initial set of PSD regulations, 

Congress’s intention was to identify facilities which, due to their size, are 

financially able to bear the substantial regulatory costs imposed by the 
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PSD provisions and which, as a group, are primarily responsible for 

emissions of the deleterious pollutants that befoul our nation’s air. 

636 F.2d. 323, 353 (D.C. Cir. 1980) (emphasis added).  In addition, Congress also sought 

to protect permitting authorities from undue administrative burdens.  See S. Rep. 95-127 

at 97; Alabama Power, 636 F.2d at 354.  

One important indication that Congress viewed PSD as limited in scope may be 

found in information provided by EPA in 1976 and included in the Congressional 

Record:  a comprehensive list of industrial and commercial source categories, which 

included the amounts of certain pollutants emitted by “typical” sources in those 

categories and the number of new plants in those categories constructed each year.  122 

Cong. Rec. S 24548-50 (July 29, 1976) (statement of Sen. McClure).  The pollutants 

included particulate matter (PM), sulfur dioxide (SO2), carbon monoxide (CO), and 

hydrocarbons.  The two largest of these source categories consisted of – 

• Small boilers, those that generate between 10 MMbtu/hr and 250 MMbtu/hr.  

EPA estimated that 1,446 new plants with boilers of this size were, at that time, 

constructed each year, and that the amount of PM emissions with controls from a 

“typical” such boiler were 53 tpy.   

• Very small “boilers,” those that generate between 0.3  MMBtu/hr and 10 

MMBtu/hr.  EPA estimated that 11,215 new plants with boilers of this size were, 

at that time, constructed each year, and that the amount PM emissions with 

controls would be 2 tpy. 

The D.C. Circuit indicated, in Alabama Power, that Congress did not believe 

sources with boilers of these small sizes should be covered by PSD:  “[With respect to] 
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the heating plant operating in a large high school or in a small community college … 

[w]e have no reason to believe that Congress intended to define such obviously minor 

sources as ‘major’ for the purposes of the PSD provision.”277  636 F.2d at 354.  To 

support this proposition, the Court cited a statement in the Congressional Record by Sen. 

Bartlett arguing that the PSD provisions should not cover “[s]chool buildings, shopping 

malls, and similar-sized facilities with heating plants of 250 million BTUs.”  Id. at 354 

(citing 122 Cong. Rec. S. 12775, 12812 (statement of Sen. Bartlett)).  Yet, boilers of even 

this small size could well emit at least 250 tpy of CO2 and therefore could fall into PSD 

permitting requirements if the definition of “major emitting facility” is read to include 

emitters of CO2 of that size or more.   

Thus, it is clear that Congress’s construct of PSD – specifically, the 100/250 tpy 

thresholds – was based on Congress’s focus on conventional pollutants at that time and 

its understanding that sources emitting conventional pollutants above those levels should 

be subject to PSD, with its attendant cost burdens, both because such sources have the 

financial resources and because they have the responsibility to reduce their large share of 

the convention pollution problems.  Limited administrative resources were also part of 

this equation.  But the equation is scrambled when CO2 is the pollutant because many 

smaller sources, with limited resources, and whose share of the GHG emissions problem 

is no greater than their share of the conventional pollution problem, get swept into PSD at 

those threshold levels.  Further, administrative resources become greatly stretched.  

Juxtaposing the limited scope of the universe of PSD sources that Congress had in mind 

against the broad terms that Congress used in defining “major emitting facility,” which 

                                                 
277 Although Congress specifically authorized the States to exempt “nonprofit health or education 
institutions” from the definition of “major emitting facility,” this statement by the D.C. Circuit should be 
taken as the Court’s view that Congress did not design PSD to cover sources of the small size described. 
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determines PSD applicability, raises the question of whether a narrower interpretation of 

those terms may be permissible under various judicial doctrines.  

 We solicit comment on whether the case law cited above, concerning narrowing 

the application of statutory provisions in light of other indications of congressional intent 

or in light of administrative necessity, support interpreting the term, “major emitting 

facility” in a manner that is narrower than the literal meaning of the phrase, “any other 

source” in the case of sources that emit amounts of CO2 that are more than 250 tpy but 

less than the levels discussed above. 

 

 ii. Modifications:  Options and legal basis for higher GHG significance levels 

 

Regarding the selection of a significance level for GHG emissions, we could 

follow a de minimis approach, as we have done in setting the existing PSD significance 

levels.  We could base the significance level on the level below which an individual 

modification has a de minimis contribution to climate change.  A scaling approach similar 

to that discussed above for the major source threshold is also an option for setting the 

significance level.  We could set the significance level to a level of GHG emissions that 

corresponds to the same activity level as the significance levels for other pollutants, so as 

to roughly maintain the same permitting burden for GHGs as for “traditional” pollutants.  

We ask for comment on the merits of these approaches and invite suggestions on other 

approaches.  We are also interested in specific information that would help us analyze 

how the selection of various significance levels would affect the number and types of 

modifications affected.   
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The legal rationale for establishing a significance level is found in the D.C. Circuit’s 

Alabama Power decision, 636 F.2d at 405, where the Court authorized EPA to establish 

“a de minimis standard rationally designed to alleviate severe administrative burdens.”  

The Court elaborated:  

A rational approach would consider the administrative burden with respect 

to each statutory context:  what level of emission is de minimis for 

modification, what level de minimis for application of BACT.  Concerning 

the application of BACT, a rational approach would consider whether the 

de minimis threshold should vary depending on the specific pollutant and 

the danger posed by increases in its emission.  The Agency should look at 

the degree of administrative burden posed by enforcement at various de 

minimis threshold levels…. It may…be relevant…that Congress made a 

judgment in the Act that new facilities emitting less than 100 or 250 tons 

per year are not sizeable enough to warrant PSD review. 

Id. (emphasis added).  We believe that this approach entails broad discretion in 

fashioning a de minimis level, consistent with the overarching principle of obviating 

administrative burdens that are not commensurate with the contribution of the amount of 

emissions to the pollution problem.  We consider the Court’s emphasized statement to 

leave the door open to setting significance levels at the same level as the applicability 

threshold levels.  We solicit comment on appropriate GHG significance levels, and on the 

relationship of significance levels to the GHG applicability thresholds discussed above. 
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 c. Phase-In of PSD Permitting Requirements 

 

Absent higher major source cutoffs and significance levels, it would be necessary 

to formulate a strategy for dealing with the tenfold increase in required permits that EPA 

projects permitting authorities will experience if GHGs become regulated for PSD 

purposes.  Even with advance notice, an increase of this magnitude over a very short time 

could overwhelm permitting authorities.  They would likely need to fund and hire new 

permit writers, and staff would need to develop expertise necessary to identify sources, 

review permits, assess control technology options for a new group of pollutants (and for a 

mix of familiar and unfamiliar source categories), and carry out the various procedural 

requirements necessary to issue permits.  Sources would also face transition issues.  

Many new source owners and operators would need to become familiar with the PSD 

regulations, control technology options, and procedural requirements for many different 

types of equipment.  If the transition were not effectively managed, an overwhelmed 

permit system would not be able to keep up with the demand for new pre-construction 

permits, and construction could be delayed on a large number of projects under this 

scenario.  

The size of the increase in workload that must be accommodated and the 

potentially serious consequences of an overly abrupt transition demonstrate that a phase-

in approach may have merit.  Under one concept of a phase-in approach, EPA could 

phase-in PSD applicability beginning with the largest sources of GHGs and gradually 

include smaller sources.  This could be accomplished by initially adopting a relatively 

high major source size and significance level, and then periodically lowering the level 
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until the full coverage level is reached.  We ask for comment on what an appropriate 

transition time would be, what the appropriate starting, middle, and end points would be 

in terms of coverage, and what requirements, if any, should be put into place for sources 

prior to their being phased in.  For example, if the ultimate goal is to reach a 250 tpy 

major source cutoff, what would be the appropriate starting cutoff (e.g., 10,000 tpy) and 

how should it be determined?  Would the phase-in need to be complete by a certain date, 

and if so how long should the phase-in take?  Alternatively, could the phase-in of the 

smaller sources proceed by setting up periodic EPA evaluations of the administrative 

necessity for deferring applicability for such sources, and applying PSD only after we 

determine that it is feasible to do so?  We also ask for comment on what activities 

occurring over this time we should consider in structuring a phase-in.  

As noted elsewhere, in its broad review of the initial PSD program promulgated 

under the 1977 Clean Air Act Amendments, the D.C. Circuit set out a range of 

mechanisms through which an agency can, at least under “limited” circumstances, 

provide relief on grounds of “administrative necessity” from even clear statutory 

mandates, as long as those mandates do not unambiguously foreclose such relief.  

Alabama Power, 636 F.2d at 357.  The Court noted that an agency could establish the 

need for such relief based on “a shortage of funds[,]… time, or… technical personnel.”  

Id. at 358. 

 As described above, the large number of sources that would become subject to the 

PSD requirements at the 100/250 tpy levels would strain the administrative resources of 

the State permitting authorities and perhaps also of the EPA regional offices that issue 
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PSD permits.  Each of the constraints noted by the Court in Alabama Power – funds, 

time, and technical personnel – would arise.   

Elsewhere in this notice, we solicit comment on whether “administrative 

necessity” authorizes EPA to exempt categories of smaller GHG emitters.  Here, we 

solicit comment on phasing-in the applicability of the permit program over a multi-year 

period, with successively smaller sources becoming subject.  This method could allow an 

orderly ramp-up in funding and in essential human capital.  Under such an approach, we 

also seek comment on whether it would be necessary to set a firm schedule for phase-in, 

or whether it is sufficient for the agency to select a future date to assess the level of 

program coverage and the associated administrative burden, and determine at that time 

whether it is appropriate to add them to the program, and if not, to set an additional future 

date to revisit the issue.  We request information that would help us determine the 

appropriate timeframe for such assessments, including the current and anticipated state 

resources for processing PSD permits, including numbers of permitting personnel, and 

the time period and person-hours needed to issue a typical permit. 

 

 d. Streamlining Determinations of Required Controls 

 

As previously noted, one of the most significant aspects of the PSD program for 

GHGs is the BACT requirement.  While permitting authorities are accustomed to making 

BACT determinations on a case-by-case basis for major sources and modifications under 

the current PSD program, BACT for GHGs (particularly CO2) presents significant 

additional permitting challenges.  The primary challenge is the dramatic increase in the 
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number of sources and modifications that under the 100/250-ton thresholds would be 

subject to BACT review and the new source categories that would be brought into the 

PSD program, which could exceed the capacity of the permitting system and have 

negative effects described above in section VII.D.4.  An additional challenge stems from 

the fact that for some GHG-emitting activities, primarily CO2 from combustion sources, 

permitting authorities will need to look at alternative approaches to determining BACT 

such as setting efficiency targets, if add-on controls are not viewed as adequately 

demonstrated.  While there is much information available on efficiency for some of the 

various kinds of equipment used by these newly applicable sources, permit engineers will 

need to understand this information for a very wide range of source categories.   

This section seeks comment on approaches for streamlining the BACT process for 

many new smaller sources that could be brought into the PSD program based on their 

GHG emissions.  Under PSD, BACT is a case-by-case decision that reflects the state-of-

the-art demonstrated control technology at the time of the permit action.  Thus, BACT 

changes over time and requires continual updating.  Determining BACT is also a decision 

that affords permitting authorities flexibility to consider a range of case-specific factors 

such as cost, energy, and environmental impacts.  However, full case-by-case 

consideration of those factors requires significant data and analysis in order for 

permitting authorities to arrive at a permitting decision that is appropriate for each 

individual source or modification 

EPA is interested in whether there would be ways to move from a PSD permit 

system in which BACT limits are set on an individual case-by-case basis to a system in 

which BACT determinations could be made for common types of equipment and sources, 
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and those determinations could be applied to individual permits with little to no 

additional tailoring or analysis.  EPA has previously introduced this concept, known as 

“presumptive BACT”, as an aid to streamlining permitting for desulfurization projects at 

refineries as well as in other instances,278 and some state permitting authorities have 

adopted similar approaches in their air permitting programs.279  Based on our 

understanding of the types of sources that will become subject to PSD if GHGs are 

regulated with a major source size of 250 tpy of emissions, we believe the presumptive 

BACT process could offer significant streamlining benefits.  These benefits arise because 

many of these smaller sources will likely have very similar emissions producing 

equipment, and there will be little variation across sources with respect to the cost, 

energy, and environmental considerations in the BACT decision.   

While the CAA states that PSD permits shall be issued with BACT 

determinations made for each pollutant on a “on case-by-case basis,” the court in 

Alabama Power recognized that exceptions may be appropriate where “case-by-case 

determinations, would, as a practical matter, prevent the agency from carrying out the 

mission assigned to it by Congress.”  636 F.2d at 358 (emphasis added).  The court 

recognized that such streamlining measures may be needed when time or personnel 

constraints or other practical considerations “would make it impossible for the agency to 

carry out its mandate.”  See id. at 359.  Given the more-than-tenfold increase in new 

sources that would likely be brought into the PSD program once GHGs are regulated and 
                                                 
278  See January 19, 2001 memo from John S. Seitz, Director, Office of Air Quality Planning and Standards 
to the Regional Air Division Directors entitled, “BACT and LAER for Emissions of Nitrogen Oxides and 
Volatile Organic Compounds at Tier 2/Gasoline Sulfur Refinery Projects. 
279 For example, Wyoming has a minor source permitting program that includes a BACT analysis, and they 
use a presumptive BACT process for issuing minor source permits to a particular source category – oil and 
gas production facilities. See Permitting Guidance for Oil and Gas Production Facilities, Wyoming Dept. of 
Environmental Quality, Air Quality Division (August 2007 revision). 
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the other challenges described above, maintaining a traditional PSD permitting program 

with individual case-by-case BACT determinations may be impractical, warranting 

streamlined regulatory approaches as allowed under the Act.  A presumptive BACT 

permitting program would allow EPA, state and local permitting authorities to carry out 

the PSD program in a timely and efficient manner necessary to promote (rather than 

hinder) control of GHG emissions from the many new, small source categories that 

would be required to have PSD permits based on their GHG emissions, while still 

preserving opportunities for public participation. 

In considering a change from case-by-case BACT determinations to a 

presumptive BACT process for some specific source categories within the PSD program, 

EPA is considering how such presumptive BACT limits should be established and used, 

and what provisions in the CAA would set requirements or limits on their establishment 

and use.  In particular, EPA recognizes the statutory requirement to set BACT limits on a 

case-by-case basis after taking into account site-specific energy, economic, and 

environmental impacts (otherwise known as collateral impacts).  One option would be to 

allow permitting authorities to adjust any BACT limit that was based on presumptive 

BACT, as necessary, upon identifying significant collateral impacts applicable to a 

specific source.  EPA also recognizes the requirement to subject proposed PSD permits, 

and the BACT limits contained within them, to public notice and comment before such 

permits become final.  A presumptive BACT program could be designed to establish 

presumptive emissions limits for a particular category of sources through guidance that 

would be issued only after public notice and comment procedures.  Another approach 

could be to allow presumptive BACT limits in each permit to become final only if public 
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comments fail to establish that significant case-specific energy, economic, and/or 

environmental impacts require adjustment of the presumed limit for that particular 

source.   

In addition, while case-by-case BACT determinations allow for the continual 

evolution of BACT requirements over time (as controls applied in prior permits are 

considered in each subsequent case-by-case BACT determination), EPA recognizes that 

application of presumptive BACT to a category of sources over many permitting 

decisions may somewhat diminish PSD’s incentives for improved technology.  EPA is 

interested in options that would help maintain advances in control technologies, such as a 

requirement to update and/or strengthen the presumptive BACT at set intervals (such as 

after 3 years).  EPA seeks comment on all aspects of the use of presumptive BACT limits 

within the PSD program, including EPA’s authority to do so, whether there is need for 

and value to such an approach, and suggestions for how such limits could be established, 

updated, and used consistent with the requirements of the CAA. 

The central component of a presumptive BACT approach would be the recurring 

technical determination, subject to notice and comment, of the presumptive BACT levels 

for various categories.  Because of the limited data we currently have about the number 

and types of sources that would become subject to the BACT requirement for GHGs, we 

cannot at this time predict how many or which source categories might benefit from such 

an approach if we opt to pursue it.  We seek comment on the basis we could use in setting 

the presumptive BACT level.  Considerable work will be needed to determine what 

options exist for controlling GHG emissions from these categories of smaller sources and 

the various emitting equipment they use.  Even if a determination is made that add-on 
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controls for CO2 from combustion sources are adequately demonstrated, it is unlikely that 

the application of these controls would be cost-effective at these small sources in the 

relatively near future.  Thus the focus of presumptive BACT for CO2 would likely be on 

energy efficiency standards for the installed equipment.   

While PSD permitting staff generally would not possess specialized knowledge in 

the area of energy efficiency for categories of small sources, there is experience within 

EPA and other agencies that could help inform the establishment of presumptive BACT.  

Both EPA and DOE, for example, have extensive experience in deploying cost effective 

technologies and practices to reduce greenhouse gases from a wide range of emissions 

sources in support of the President’s GHG intensity goal.  For example the Energy Star 

program promotes efficient technologies through a labeling program that establishes 

performance-based specifications for determining the most efficient products in a 

particular category, which then qualify for the Energy Star label.  To develop these 

specifications, EPA and DOE use a systematic process that relies on rigorous market, 

engineering, and pollution savings analyses as well as input from stakeholders.  While 

Energy Star specifications generally cover electrical appliances or fuel combusting 

appliances that would be smaller than those triggering the BACT requirement, the types 

of analyses conducted for Energy Star could inform a the presumptive BACT process.  In 

addition, DOE’s Energy Efficiency and Renewable Energy program sets standards for 

several types of equipment, some of which may be affected by the BACT requirement if 

GHGs are regulated, including furnaces, boilers, and water heaters.  The DOE standards 

are similar to the concept of presumptive BACT in that they take cost into consideration 
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and are updated over time.280  They also take into account effects on competitiveness 

among equipment manufacturers, which could be a significant concern if left unaddressed 

in determining presumptive BACT.  We ask for comment on whether these or other 

similar programs could serve as a basis for the setting of presumptive BACT where 

applicable. 

Regarding LAER, we note that, as previously discussed, if a NAAQS were 

established for GHG at levels lower than current concentrations, the relevant technology 

requirement would be LAER, not BACT.  We ask for comment on whether the 

presumptive BACT approach would have utility for LAER and whether the particular 

statutory language of the LAER requirement would allow a presumptive approach under 

the same legal principles laid out for BACT. 

 Finally, while presumptive BACT or LAER may have the potential to help 

address the problem of numerous small but similar types of sources, it is likely of less 

value in making BACT or LAER determinations at the types of large sources that have 

generally been subject to PSD for traditional pollutants.  This is because there is 

generally less similarity among these traditional sources.  Nonetheless, as noted above, 

there may be numerous modifications that will be newly subject to PSD for GHGs at 

such sources, and there may also be issues unique to establishing control technology 

requirements for GHGs that do not presently exist for such sources.  We ask for comment 

on whether there are issues at traditional PSD major sources that arise for GHGs and that 

would not be addressed by a presumptive BACT approach.  If so, we ask for comment on 

additional options for tailoring the BACT requirement to address these issues.   

 
                                                 
280 See, e.g., 42 U.S.C. 6295(o). 
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 e. General Permits for Streamlined Permitting of Numerous Similar Sources 

 

An approach closely linked with the presumptive BACT concept is the concept of 

a general permit for PSD.  A general permit is a permit that the permitting authority 

drafts one time, and then applies essentially identically (except for some source specific 

identifying information) to each source of the appropriate type that requests coverage 

under the general permit.  Congress expressly codified the concept of general permits 

when it enacted the Title V program (discussed below) and states have been using general 

permits and similar process for years in their own permit programs, particularly for minor 

source NSR281 and operating permits.  Due to the case-by-case nature of PSD permitting 

for “traditional” major sources and the differences among individual PSD sources, there 

has not been much interest or activity in general permitting for PSD.  However, if one or 

more GHGs (particularly CO2) become regulated pollutants, this approach merits strong 

consideration due to the large number of the sources that EPA expects will become newly 

subject to PSD for their GHG emissions and the similar characteristics of many of these 

sources. 

Although there is no provision in the CAA that expressly authorizes the use of 

general permits in the PSD program, the D.C. Circuit, in the Alabama Power case 

described above, recognized that “[c]onsiderations of administrative necessity may be a 

basis for finding implied authority for an administrative approach not explicitly provided 

in the statute” and expressly identified general permits as an alternative to the exemptions 

that were at issue in that case.  See 636 F.2d at 360.  Further, courts have recognized 

                                                 
281 The minor NSR is a NAAQS-based program for review of minor sources that is distinct from the PSD 
program.  It is not discussed here. 
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EPA’s authority to use general permits under section 402 of the Clean Water Act without 

an express provision authorizing such general permits.  Environmental Defense Center v. 

EPA, 344 F.3d 832, 853 (9th Cir. 2003) (“General permitting has long been recognized as 

a lawful means of authorizing discharges.”) (citing NRDC v. Costle, 568 F.2d 1369, 1381 

(D.C. Cir. 1977)); NRDC v. Train, 396 F. Supp. 1393, 1402 (D.D.C. 1975) (EPA has 

“substantial discretion to use administrative devices, such as area permits, to make EPA’s 

burden manageable.”). 

In considering the use of general permits within the PSD program, EPA is 

considering how such general permits would be established and used, and what 

provisions in the CAA might limit their establishment and use.  One consideration in 

establishing PSD general permits is the requirement in CAA section 165(a)(2) that 

permits be issued after “a public hearing has been held with opportunity for interested 

persons including representatives of the Administrator to appear and submit written or 

oral presentations.”  One possible approach for fulfilling the public participation 

requirement is the approach followed for Title V general permits in 40 CFR 70.6(d), 

which provide that permitting authorities may establish general permits after following 

notice and comment procedures required under 40 CFR 70.7(h) and then grant a source’s 

request to operate under a general permit without repeating the public participation 

procedures.  Other considerations for establishing general permits under the PSD 

program include determining BACT on a case-by-case basis (as discussed in the previous 

section), and the other requirements referred to earlier in this section concerning the 

evaluation of impacts on AQRVs in Class I areas and the analysis of air quality and other 

potential impacts under CAA section 165(e).  
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EPA seeks comment on the use of general permits within the PSD program, 

including both EPA’s authority to do so and suggestions for how general permits would 

be established and used consistent with the requirements of the CAA and identification of 

source categories that could benefit from such an approach.  We also ask for comment on 

whether a general permit program approach could also work for nonattainment NSR in 

the event the EPA promulgates a NAAQS for GHGs and designates areas as 

nonattainment. 

 

 f. Coordinating Timing of PSD Streamlining with GHG Regulation under 

the Act  

 

Regardless of how EPA might tailor the NSR program for GHGs, the timing of 

these approaches must be coordinated with other GHG actions under the CAA.  As 

described above, the applicability of PSD is tied to whether a pollutant is subject to a 

control program under the Act.  EPA strongly believes that we should be prepared the 

first time we regulate one or more GHGs under any part of the CAA to explain our 

approach to permitting, including full consideration of the ideas presented above for 

responding to the PSD implementation challenges.  Coordination of the timing of 

tailoring strategies for PSD or nonattainment NSR to match with the effective date of the 

first GHG regulation is necessary to minimize confusion on the part of sources, 

permitting authorities, and the public, to provide for as effective a transition as possible, 

and to ensure that the strategies intended to avoid problems can be in place in time to 

prevent those problems.  We seek comment on timing issues in general, and particularly 
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on the coordination of the timing of permitting requirements with the timing of GHG 

regulation under other parts of the Act.   

 

 F. Title V Operating Permits Program 

 

 1. What Are the Clean Air Act Requirements Describing the Operating 

Permits Program? 

 

The Title V operating permits program was enacted in 1990 to improve sources’ 

compliance with the requirements of the CAA.282  In summary, it provides for facility 

operating permits that consolidate all Act requirements into a single document, provides 

for review of these documents by EPA, States, and the public, and requires permit 

holders to track, report, and certify annually to their compliance status with respect to 

their permit requirements.  Through these measures, it is more likely that compliance 

status will be known, any noncompliance will be discovered and corrected, and emissions 

reductions will result.  Title V generally does not add new substantive requirements for 

pollution control, but it does require that each permit contain all a facility’s “applicable 

requirements” under the Act, and that certain procedural requirements be followed, 

especially with respect to compliance with these requirements.  “Applicable 

requirements” for Title V purposes generally include all stationary source requirements, 

but mobile source requirements are excluded.   

 

                                                 
282 The operating permits program requirements are contained in title V of the CAA, and are codified in 
EPA regulations at 40 CFR parts 70 and 71. 
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Presently there are generally not any applicable requirements for control of GHGs 

that would be included in Title V permits, but regulation of GHGs under any of the 

approaches described above, including PSD, could give rise to applicable requirements 

that would be included.  Even if a particular source emitting 100 tpy of a GHG is not 

subject to GHG regulations that are “applicable requirements,” under a literal reading of 

Title V, the Title V permit for that source must include any other applicable requirements 

for other pollutants.  For example, while a 100 tpy CO2 source would usually have 

relatively small criteria pollutant emissions that would not by themselves have subjected 

the source to title V, once subjected to title V for CO2 emissions, the source would then 

need to include any SIP rules (e.g., generally applicable opacity limitations that exist in 

several SIPs) that apply to the source. 

When a source becomes subject to Title V, it must apply for a permit within one 

year of the date it became subject.283  The application must include identifying 

information, description of emissions and other information necessary to determine 

applicability of CAA requirements, identification and certification of the source’s 

compliance status with these requirements (including a schedule to come into compliance 

for any requirements for which the source is currently out of compliance), a statement of 

the methods for determining compliance, and other information.  The permitting 

authority then uses this information to issue the source a permit to operate, as appropriate.  

A Title V source may not operate without a permit, except that if it has submitted a 

complete application, it can operate under an “application shield” while awaiting issuance 

of its permit.   

                                                 
283 The deadline may be earlier if the permitting authority (usually an approved state or local air pollution 
control agency, but in some cases the  EPA) sets an earlier date. 
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Title V permits must contain the following main elements: (1) emissions 

standards to assure compliance with all applicable requirements; (2) a duration of no 

more than 5 years, after which the permit must be renewed;  (3) monitoring, 

recordkeeping, and reporting requirements necessary to assure compliance, including a 

semiannual report of all required monitoring and a prompt report of each deviation from a 

permit term; (4) provisions for payment of permit fees as established by the permitting 

authority such that total fees collected are adequate to cover the costs of running the 

program; and (5) a requirement for an annual compliance certification by a responsible 

official at the source.  An additional specific monitoring requirement, compliance 

assurance monitoring (CAM), also applies to some emissions units operating at major 

sources with Title V permits.284  The CAM rule requires source owners to design and 

conduct monitoring of the operation of add-on control devices used to control emissions 

from moderately large emissions units.  Source owners use the monitoring data to 

evaluate, verify, and certify the compliance status for applicable emissions limits.285  The 

CAM rule is implemented in conjunction with the schedule of the operating permits 

program.   

While these are the main elements relevant to a discussion of GHGs, there are 

numerous other permit content requirements and optional elements, as set forth in the 

Title V implementing regulations at 40 CFR 70.6.  One of these optional elements is of 

particular interest when considering the implications of GHG permitting: the provisions 

for general permits, which, as discussed in more detail below, can allow for more 

streamlined permitting of numerous similar sources. 

                                                 
284 Specifically, CAM applies to units with add-on control devices whose pre-control emissions exceed the 
applicable major source threshold for the regulated pollutant. 
285 CAM requirements are codified in 40 CFR part 64. 
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In addition to the permit content requirements, there are procedural requirements 

that the permitting authority must follow in issuing Title V permits, including (1) 

determining and notifying the applicant that its application is complete; (2) public notice 

and a 30-day public comment period on the draft permit, as well as the opportunity for a 

public hearing; (3) notice to EPA and affected states, and (4) preparing and providing to 

anyone who requests it a statement of the legal and factual basis of the draft permit.  The 

permitting authority must take final action on permit applications within 18 months of 

receipt.  EPA also has 45 days from receipt of a proposed permit to object to its issuance, 

and citizens have 60 days to petition EPA to object.  Permits may also need to be revised 

or reopened if new requirements come into effect or if the source makes changes that 

conflict with, or necessitate changes to, the current permit.  Permit revisions and 

reopenings follow procedural requirements which vary depending on the nature of the 

necessary changes to the permit. 

 

 2. What Sources Would Be Affected If GHGs Were Regulated under Title 

V? 

 

Title V requires permitting for several types of sources subject to CAA 

requirements including all sources that are required to have PSD permits.  However, it 

also applies to all sources that emit or have the potential to emit 100 tpy of an air 

pollutant.286  As discussed above for the PSD program, the addition of GHG sources to 

the program would trigger permitting requirements for numerous sources that are not 

                                                 
286 Other sources required to obtain Title V permits are “affected sources” under the acid rain program, and 
sources subject to NSPS or MACT standards (though non-major sources under these programs can be 
exempted by rule).  It does not apply to mobile sources. 
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currently subject to Title V because their emissions of other pollutants are too small.  The 

Title V cutoff would bring in even more sources than PSD because the 100 tpy (rather 

than 250 tpy) cutoff applies to all source categories, not just the ones specified in the 

Act’s PSD provisions.   

Using available data, which we acknowledge are limited, and engineering 

judgment in a manner similar to what was done for PSD, EPA estimates that more than 

550,000 additional sources would require Title V permits, as compared to the current 

universe of about 15,000-16,000 Title V sources.  If actually implemented, this would be 

more than a tenfold increase, and many of the newly subject sources would be in 

categories not traditionally regulated by Title V, such as large residential and commercial 

buildings.  However, as described below, EPA believes that, if appropriate, there may be 

grounds to exclude most of these sources from Title V coverage, either temporarily or 

permanently, under legal theories similar to those for PSD. 

The CAM requirement also applies to major sources that require Title V permits, 

meaning that a number of smaller sources are potentially newly subject to CAM as well.  

Under the current CAM requirements, applicability is limited to the monitoring of add-on 

control devices (e.g., scrubbers, ESPs).  Presently there are few known add-on control 

devices for CO2, and for many smaller sources, it is unlikely that there will be cost 

effective add-on controls for CO2 for many years.  Thus, we generally expect source 

owners to comply with any applicable GHG limits through the use of improved energy 

efficiency and other process operational changes rather than the use of add-on emissions 

reduction devices.  As a result, even with the large number of sources that will exceed the 

applicability cutoffs, the CAM rule will have very limited application for sources subject 
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to GHG rules.  We ask for comment on this assessment of CAM applicability, and 

whether there may be CAM impacts that we have not described here. 

As an additional note, if GHGs were regulated under section 112 authority, Title 

V could apply at an even smaller threshold.  This consideration adds to the list of 

difficulties with using section 112 to regulate GHGs that were identified in section VII.C.  

Although HAPs are excluded from the definition of “regulated NSR pollutant,” Title V 

explicitly includes major sources as defined in section 112 on the list of sources required 

to obtain an operating permit.  While minor sources of HAP can be excluded by rule, 

major sources of HAP cannot.  For HAPs, the major source cutoffs are (as noted 

previously) 25 tons for any combination of HAPs, and 10 tons for any single HAP.  Thus, 

if GHGs were regulated as HAPs, a 10 ton CO2 source would require an operating permit 

under Title V.  Under this approach, the number of new Title V sources would easily 

number in the millions absent a means to limit PTE.  In addition the major source 

definition under section 112 does not exclude fugitive emissions, as it does under PSD 

for unlisted categories.  Thus, if GHGs were designated as HAPs, an uncertain number of 

additional new kinds of sources (e.g., agriculture, mining), would become newly subject 

to Title V due to fugitive emissions of GHGs.  We ask for comment on whether there are 

factors EPA should consider in its description of the universe of potentially affected 

sources. 

 

 3. What Are the Key Milestones and Implementation Timeline if Title V 

Were Applicable for GHGs? 
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Under an interpretation of the Act parallel to that for PSD, Title V would become 

applicable for GHGs as soon as GHGs become subject to any actual control requirement.  

This timing is perhaps even more important for Title V than for PSD because of the 

potential for an extremely large number of new sources (unless EPA administratively 

reduced coverage) combined with the fact that Title V applications would all be due at 

the same time (unless a phase-in approach were adopted).  This is because Title V 

requires permit applications within one year of a source becoming subject to the program, 

in contrast to the PSD program, where permitting authorities would receive applications 

over time as sources construct or modify.   

Permitting authorities generally must act on Title V applications within 18 

months.  However, Congress addressed the burden imposed by the initial influx of (what 

turned out to be less than 20,000) initial Title V permits when it enacted Title V in 1990 

by providing for a 3-year phased permit issuance timeline.  Although the initial phase-in 

period is over, we discuss below the possibility of interpreting Title V provisions to 

authorize a phase-in period for GHG sources becoming newly subject to Title V as well.  

We ask for comment on whether there are factors EPA should consider in its description 

of these timelines. 

 

 4. What Are Possible Cost and Emission Impacts of Title V for GHGs? 

 

Title V generally does not impose additional applicable requirements on a source.  

However, sources, permitting authorities, EPA, and the public (to the extent that they 

participate in the permitting process) all may incur administrative burden due to 
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numerous activities associated with applying for, reviewing, commenting on, and 

complying with Title V permits.  There are significant challenges that would arise if 

GHG sources become subject to Title V.  The sheer volume of new permits would 

heavily strain the resources of state and local Title V programs.  These programs may 

have to tailor their fee requirements or other program elements to address the strain 

caused by the influx of numerous smaller sources, even if the permits for each individual 

source are relatively straightforward.  Many new types of sources would need to 

understand and comply with a new and unfamiliar program.  Even under streamlined 

approaches like general permits (discussed below), there would be administrative burden 

imposed as sources would have to determine whether they are covered and, if so, would 

need to submit annual reports and certifications.  EPA would see additional burden as 

well, both because we are the permitting authority in some areas and because we would 

probably see an increase in the number of Title V petitions.  Because Title V does not 

create new applicable requirements, the new costs of Title V would be mainly attributable 

to administrative burden.  Nonetheless, this overall administrative burden is likely to be 

unreasonable unless EPA reduces the number of covered sources as discussed below.   

Title V of the CAA also contains a self-funding mechanism requiring that 

permitting authorities collect permit fees adequate to support the costs of running a Title 

V program.  Title V fees must be used solely to run the permit program.  For GHGs, the 

possibility of a huge influx of smaller sources raises questions about how permitting 

authorities should adjust their fee schedules to ensure that they have adequate resources 

to permit these sources without causing undue financial hardship to the sources.  The 

most common approach, a cost per ton fee that is equal for all pollutants, would likely 
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result in excessive costs to GHG-emitting sources because of the large mass emissions of 

GHGs compared to other pollutants.  This is particularly true for the universe of small 

sources brought into Title V solely for their GHG emissions, because those permits are 

expected to be relatively simple and may even be addressed through general permits 

(which would not require as many resources or as high a fee).  Although it may be 

permissible for permitting authorities to adopt lower fees specifically for GHGs, they 

would have to assess the new resources needed for permitting these sources and 

determine some basis for an appropriate fee and a workable mechanism for collecting it. 

As noted above, the benefits of Title V stem primarily from the way its various 

provisions contribute to improved compliance with CAA requirements.  However, for the 

particular sources that would be added to the program solely due to their GHG emissions, 

it is unclear whether there would be much benefit from these provisions given the small 

size of most of these new sources, the uniform design and operation of many of their 

emissions points, the anticipated lack of add-on control devices, and the relatively small 

number of applicable requirements that would be included in the permit.  We ask for 

comment on the expected overall costs and benefits of running a Title V program for 

small GHG sources and for larger GHG sources (e.g., those emitting more than 10,000 

tons per year). 

 

 5. What Possible Implications Would Use of this Authority for GHGs Have 

for Other CAA Programs? 
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Because Title V is designed to work in concert with other CAA requirements and 

is self-funding, we have not identified any impacts it would have on other programs. 

 

 6. What Are Possible Tailoring Approaches to Address Administrative 

Concerns for Title V for GHGs? 

 

 As we did in section VII.D regarding NSR, we present here for comment some 

possible tailoring options to address concerns about implementing Title V for GHGs.  As 

was previously noted for NSR, we must consider how the Act’s language may constrain 

these options.  Nonetheless, we see at least two possible legal theories for reducing 

administrative concerns through limiting the scope of coverage of Title V that would 

otherwise result from regulating GHGs.  First, case law indicates that in rare cases, the 

courts will interpret or apply statutory provisions in a manner other than what is indicated 

by their plain meaning.  Courts will do so when Congress’ intent differs from the plain 

meaning, as indicated by other statutory provisions, legislative history, or the absurd, 

futile, strange, or indeterminate results produced by literal application.  Second, the 

administrative burden of literal application of the Title V provisions may also provide a 

basis for EPA, based on the judicial doctrine of administrative necessity, to craft relief in 

the form of narrowed source coverage, exemptions, streamlined approaches or 

procedures, or a delay of deadlines.  Some specific options are discussed in the remainder 

of this section, and we invite comment on these and other suggested approaches. 

 

 a. Potential for Higher Major Source Cutoffs 
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As discussed above in section VII.A.5, Title V applies to several types of sources 

under the Act, including, among others, all PSD sources, as well as 100 tpy sources that 

are not subject to PSD.  In section VII.D, we described the reasons why a higher major 

source cutoff for PSD might make sense to improve the effectiveness of the program by 

focusing resources away from numerous small sources for which the environmental 

benefits gained from permitting may not justify the associated administrative burdens.  

We believe such an approach might be even more important for Title V because many 

small sources that could become subject to the program solely because of their GHG 

emissions may have few or no applicable requirements.  Unless GHG emissions from 

these small sources are regulated elsewhere under the Act, the only GHG-related 

applicable requirements for these sources would come from PSD permitting.  Thus, if 

EPA adopts a higher major source size for PSD, it would arguably be incongruous to 

require 100 tpy GHG sources to obtain permits under Title V.  In that case, adopting a 

higher applicability threshold for GHGs under Title V in parallel with, and at the same 

level as for PSD, would make even more sense.  Similarly, if EPA were to regulate 

GHGs for certain source categories under CAA section 111 or 112, and were to include 

size cutoffs in those regulations, then it could make sense for the size-cutoffs for Title V 

purposes to reflect the cutoffs for those source categories under those regulations.  

Indeed, it could make sense to apply Title V only to those sources of GHGs that are 

themselves subject to regulation for GHG emissions. 

 We have found several indications of congressional intent that could serve as a 

basis for interpreting the Title V applicability provisions to implement the above-
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described size-cutoffs or other limitations, instead of interpreting them literally.  First, 

other provisions in Title V and the legislative history indicate that the purpose of Title V 

is to promote compliance and facilitate enforcement by gathering into one document the 

requirements that apply to a particular source.  See section 504(a) (each Title V permit 

must contain terms “necessary to assure compliance with applicable requirements” of the 

CAA), H.R. Rep. No. 101-490, at 351 (1990) ("It should be emphasized that the 

operating permit to be issued under this title is intended by the Administration to be the 

single document or source of all of the requirements under the Act applicable to the 

source.").  Limiting the applicability of Title V to sources that emit GHGs in the same 

quantity as sources that would be subject to GHG limits under PSD (or other CAA 

requirements) for GHGs -- and excluding sources that emit GHGs in lower quantities and 

therefore are not subject to CAA requirements for GHGs – would be consistent with that 

purpose.  Second, the legislative history of Title V indicates that Congress expected the 

provisions to apply to a much smaller set of sources than would become subject at 100 

tpy GHG levels.  See S. Rep. 101-228, at 353 (“[T]he additional workload in managing 

the air pollution permit system is estimated to be roughly comparable to the burden that 

States and EPA have successfully managed under the Clean Water Act[,]” under which 

“some 70,000 sources receive permits, including more than 16,000 major sources”). 

We ask for comment on whether we should consider higher GHG applicability 

cutoffs for Title V, what the appropriate cutoffs might be, and whether there are 

additional policy reasons and legal justifications for doing so or concerns about such an 

approach. 
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 b. Potential for Phase-In of Title V Requirements 

 

Due to the severe administrative burden that would result if hundreds of 

thousands of sources were all to become subject to Title V at the same time, as could be 

the case if EPA regulates GHGs elsewhere under the Act, and because many of the 

sources could become subject before the development of any stationary source controls 

for GHGs, it may make sense to defer Title V applicability for GHG sources that are 

subject to Title V solely due to GHG emissions.  One deferral approach would be to defer 

Title V for such sources until such time as they become subject to applicable 

requirements for GHGs.  Alternatively, it may make sense to phase in Title V 

applicability with the largest sources applying soonest, similar to what was discussed 

above for PSD permitting.   

Legal support for some type of deferral may be found in the case law, described 

above, that identifies deferral as one of the tools in the “administrative necessity” 

toolbox.  In the case of Title V, deferral may find further legal support by reference to 

provisions of Title V itself:  Congress addressed the burden imposed by the initial influx 

of tens of thousands of Title V permits when it originally enacted Title V in 1990 by 

providing for a 3-year phased permit issuance timeline.287  A similar phased approach 

may have even greater merit here due to the even greater number of permits.  We ask for 

comment on the legal and policy arguments for or against a phase-in approach, and 

request suggestions for workable permit application and issuance timelines for Title V 

permits for small GHG sources. 

 
                                                 
287 CAA section 503(c)  
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 c. General Permits 

 

The use of general permits is an additional option for addressing the potentially 

large numbers of GHG sources that could become subject to Title V.  While general 

permits would not completely eliminate the resource burden, and may not work for every 

type of source, they clearly offer an option for meeting the Title V requirements in a 

more efficient way.  Congress expressly provided for general permits for Title V and 

many states have experience issuing them.  They appear to be a good fit for the numerous 

similar small sources we are primarily concerned about.  Nonetheless, we still expect that 

the sheer volume of sources and number of different types of sources affected will 

present challenges.  Further, any Title V general permit must comply with all 

requirements applicable to permits under Title V, and no source covered by a general 

permit may be relieved from the obligation to file a permit application under section 503 

of the Act.  We seek comment on whether source characteristics and applicable 

requirements are similar enough for a general permit approach to be helpful, for what 

categories it would provide the greatest benefit, and the degree to which it would or 

would not ease the expected difficulties with implementing a GHG Title V program. 

 

 d. Fees 

 

Title V contains a self-funding mechanism requiring that permitting authorities 

collect permit fees adequate to support the costs of running a Title V program.  Title V 

fees must be used solely to run the permit program.  For GHGs, the possibility of a huge 
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influx of new sources raises questions about how permitting authorities should adjust 

their fee schedules to ensure that they have adequate resources to permit these sources.  

Title V provides significant flexibility to permitting authorities in setting their fee 

schedules so long as they can demonstrate that fees are adequate to cover all reasonable 

costs required to develop and administer the Title V program requirements.288  The 

additional resource burden imposed by GHG sources will depend heavily on what 

approaches EPA and states ultimately adopt for tailoring the program for these sources, 

but EPA does expect that some additional resources will be necessary under virtually any 

scenario. 

Most states charge Title V fees on a dollar/ton basis, and actual amounts vary 

from state to state.  For 2008, EPA charges $43.40 per ton, but only for regulated 

pollutants for the fee calculation (which generally includes all regulated pollutants but 

excludes carbon monoxide and some other pollutants).  Because of the large mass 

emissions of GHGs and especially of CO2 compared to other pollutants, if EPA and states 

charge fees for GHG emissions based on cost/ton numbers for criteria pollutants or 

HAPs, we expect that the fee revenues would be grossly excessive for what is needed to 

process permits for GHG sources.  This is particularly true for the universe of small 

sources brought into Title V solely for their GHG emissions because those permits are 

expected to be relatively simple and may be addressed through general permits.  

Therefore we believe that it is appropriate for permitting authorities to consider other 

available options for covering their GHG source permitting costs, including:  

substantially lower cost per ton fees for GHGs, fixed fees (e.g., one time or annual 

processing fee that is the same for all applicants below a certain size), and/or charging no 
                                                 
288 See CAA section 502(b)(3), which also lists specific activities whose costs must be covered. 
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fees for smaller GHG sources.  We ask for comment on these and other suggestions for 

permitting authorities to use on structuring their fee provisions.  We also request 

comment on the expected resource burden resulting from new GHG permitting, and how 

EPA should determine the adequacy of fees.  EPA rules contain an optional method for 

permitting authorities to use in calculating a presumptively adequate fee.  These 

regulations do not include GHGs as a regulated pollutant for this calculation, but could in 

the future if GHGs were regulated under certain parts of the Act.  For permitting 

authorities that still use this presumptive calculation, we ask for comment on whether, for 

the reasons described above, EPA should specifically exclude GHGs from this 

calculation or address it in a different manner.  Finally, because EPA itself is the 

permitting authority for some sources, we are also interested in comments on whether and 

how EPA should change its fee structure in its part 71 permitting regulations to meet its 

own increased resource needs from GHG permitting.289 

 

 e. Coordinating Timing with Other Actions 

 

Like PSD, the timing of any approach to streamline Title V must be coordinated 

with other GHG actions under the CAA.  We believe that any EPA determination about 

the applicability of the Title V program to GHGs should be accompanied by an 

explanation of how EPA plans to address – and how we recommend that State and local 

permitting authorities address -- the numerous implementation challenges such a 

determination would pose.  This timing is perhaps even more important for Title V than 

                                                 
289 Technically these increased resources would need to be provided to EPA through increased 
appropriation, as the EPA fee revenues would go to the general treasury. 
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for PSD because of the potential for an extremely large number of new sources and the 

fact that Title V applications would (unless a phase in approach is adopted) all be due at 

the same time, whereas PSD applications would come in over time as sources construct 

or modify.  We seek comment on timing issues in general, and particularly on the 

coordination of the timing of Title V applicability with the timing of GHG regulation 

under other parts of the Act. 

We specifically request comment on the timing of the applicability of Title V 

permit requirements in relation to the applicability of GHG control requirements.  

Consider the scenario where EPA issues a rule regulating GHGs from mobile sources, 

and then issues a series of rules regulating GHGs from categories of stationary sources.  

One possible interpretation of the Act and EPA’s regulations is that the mobile source 

rule would trigger the applicability of Title V, at which point the hundreds of thousands 

of 100-ton and above sources would become subject toTtitle V and would have one year 

to apply for Title V permits.  Generally, however, these permits would initially contain 

no applicable requirements for control of GHGs (mobile source requirements are not 

included in Title V permits), and would likely contain no applicable requirements for 

other pollutants, or only some generally applicable SIP rules that apply to sources which 

had previously not needed Title V permits.  We have discussed the challenges of issuing 

even these minimal permits in such large numbers.  However, as EPA proceeded to issue 

stationary source rules, each permit with three or more years remaining on its term 

would, under current rules, have to be reopened within 18 months of promulgation of 

each new rule to incorporate any applicable requirements from the new rule that would 

apply to the permitee.  For permits with less than 3 years remaining, the applicable 
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requirements would be incorporated at permit renewal.  This scenario would result in 

duplicative effort as permitting authorities issued hundreds of thousands of minimal Title 

V permits with no GHG requirements, followed by a period of numerous reopenings for 

some GHG source categories, while the requirements for other GHG source categories 

would remain off-permit until renewal, at which point they would need to be included in 

the renewal permit.  We ask for comment on how best to tailor the options above to 

minimize duplicative effort and maximize administrative efficiency in light of these 

timing concerns, and on whether additional options may be needed. 

 

G. Alternative Designs for Market-Oriented Regulatory Mechanisms for 

Stationary Sources  

 

 EPA believes that market-oriented regulatory approaches merit consideration 

under section 111 or other CAA authorities for regulating stationary source emissions, 

along with other forms of regulation.  Economic efficiency advantages of market-oriented 

approaches that have the effect of establishing a price for emissions were discussed in 

section III.  This section discusses four types of market-oriented approaches:   

• A cap-and-trade program, which caps total emissions from covered sources, 

providing certainty regarding their future emission levels, but not their costs. 

• A rate-based emission credit program (also called a tradable performance 

standard), which imposes an average mass-based emission rate across covered 

sources but does not cap total emissions, so emissions could rise with increased 

production.  
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• An emissions fee, which sets a price for emissions but doesn’t limit total 

emissions from covered sources. 

• A hybrid approach, which could combine some attributes of a rate-based 

emissions trading system and some attributes of a tax. A variety of hybrid 

approaches are possible; the best-known is the combination of a cap-and-trade 

system with a “price ceiling.”  With a price ceiling, if the price of allowances 

exceeds a certain level, the government makes allowances available to the market 

at the ceiling price. 

 For a local pollutant, a regulatory approach that provides certainty concerning 

future emissions can provide a predictable level of protection, within modeling 

uncertainties.  In the GHG context, certainty concerning the amount of emission 

reduction to be achieved by a U.S. program can make possible an estimated change in 

predicted warming, but does not provide certainty that the U.S. will achieve a desired 

level of climate protection.  This is because GHGs are global pollutants and the level of 

climate protection provided depends on the actions of other countries as well as the U.S. 

  There is a robust debate about the respective merits of policies that provide price 

certainty, but not emissions certainty, and policies that provide emissions certainty, but 

not price certainty.  A variety of cost-containment mechanisms have been proposed for 

GHG cap-and-trade systems; these mechanisms offer different tradeoffs between 

emissions certainty and price certainty. 

 EPA requests comment on the extent to which CAA legal authorities would 

accommodate each of these regulatory approaches.  In the section 111 context, we note 

that these market-oriented approaches could be used in lieu of, or in addition to, other 
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options including emission rate standards, technology-based standards, or work practices. 

With respect to section 111, EPA recognizes that these market-oriented approaches may 

differ in significant ways from the manner in which we have historically designed 

emission standards and required compliance with those standards.  For this reason, we 

request comment on the extent to which each of these approaches could meet the 

statutory definition of a “standard of performance” and on what additional criteria or 

conditions could be considered to ensure that they do so.  We also seek comment on how 

these options compare based on the policy design considerations listed in section III.F.1, 

including effectiveness of risk reduction, certainty and transparency of results, economic 

efficiency, incentives for technology development, and enforceability. 

 

 1. Emissions Cap-and-Trade 

 

 A cap-and-trade system limits GHG emissions by placing a cap on aggregate 

emissions from covered sources.  Authorizations to emit, known as emissions allowances, 

are distributed to companies or other entities consistent with the level of the cap.  Each 

allowance gives the holder an authorization to emit a fixed amount of emissions (e.g., one 

ton) during a given compliance period.  At the close of the compliance period, sources 

must surrender allowances equal to their emissions during that period.  Such a system 

does not impose limits on emissions from individual sources; rather, it caps emissions 

across a group of sources (e.g., an industry sector) and allows entities to buy and sell 

those allowances with few restrictions.  Key features of a well-designed cap-and-trade 

program include accurate tracking and reporting of all emissions, compliance flexibility, 



 544

and certainty (provided by the cap) in achieving emission reductions.  While the cap 

provides certainty in future emissions, cap-and-trade does not provide certainty of the 

price, which is determined by the market (price uncertainty diminishes as certainty 

regarding control costs increases).   

 EPA has previously authorized emissions trading under section 111.  For instance,  

EPA promulgated standards of performance for new and existing electric utility steam 

generating units on May 18, 2005 (70 FR 28606), establishing a mercury emissions cap-

and-trade program for coal-fired electric generating units that states could use to meet 

their section 111 obligations to control mercury for coal-fired electric generating units.  

While the court subsequently vacated this action, the ruling did not address the legality of 

trading under section 111. 

 If EPA designed a cap and trade program that could cover certain source 

categories covered by section 111, such a program could be modeled after similar trading 

programs theAgency has developed under sections 110 and 111 of the Act, such as the 

NOx Budget Trading Program, the Clean Air Interstate Rule NOx and SO2 trading 

Programs, and the Clean Air Mercury Rule Trading Program.  Under this model, EPA 

would establish appropriate state GHG emissions budgets covering emissions of GHG for 

each covered source category.  EPA would establish consistent rules related to subjects 

such as monitoring, applicability and timing of allocations that states would be required 

to meet.  EPA would develop and administer a GHG allowance tracking system, similar 

to tracking systems the Agency administers for SO2, and NOX.  EPA would determine 

provisions for monitoring, reporting, and enforcement.  If states promulgated rules 

consistent with the requirements set forth by EPA, sources in their State could participate 
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in the trading program.  Alternatively, states could develop alternative regulatory 

mechanisms to meet the emissions budgets. 

 A key component of an emissions cap-and-trade program is the ability to 

accurately monitor emissions.290   For many, but possibly not all, large stationary sources, 

there are methods to monitor CO2 that may provide enough accuracy for a cap and trade 

program.  Most large utility boilers are already required to monitor and report CO2 

emissions under the Acid Rain Program.  Utility and industrial boilers are well suited to 

cap-and-trade; many participate in SO2 and NOX trading under the Acid Rain and NOx 

SIP Call programs. At refineries, some emission sources could be well suited to cap-and-

trade, while for others, accurate monitoring methods or other ways to track and verify 

emissions may not be available.  More analysis is needed to determine availability of 

monitoring methods for all refinery emission sources.  The cement industry is another 

that may be well suited to emissions cap-and-trade, since monitoring is available and a 

number of facilities currently participate in NOX trading under the NOX SIP Call.  Cap-

and-trade may not be an appropriate mechanism for the landfills, except for potential use 

of landfill gas projects for offsets.  The quantity of landfill methane captured and 

combusted (i.e. the emission reduction) can be measured directly; however, total 

emissions are difficult to measure.   

 We request comments generally on the use of cap-and-trade programs for GHGs 

under section 111 and other CAA authorities, including design elements such as 

opportunities for sources to opt into such programs, inter-sector trading and offsets, 

allowance auctions, cost containment mechanisms, and conditions or safeguards to ensure 

                                                 
290 While monitoring is important for determining compliance in all regulatory emission reduction 
approaches, in a cap-and-trade system monitoring is also important for functioning of the allowance 
market. 
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that emission reduction goals are met and that local air quality is protected.  Particular 

issues to consider include whether it be allowable under section 111 to develop a cap and 

trade program that covered multiple source categories or would each source category 

have to be covered under a source-category-specific cap-and-trade program.  Another 

issue is whether it would  be legally permissible to allow offsets (i.e.,obtaining emission 

reductions from sources outside of the capped sector) to meet the requirements of section 

111.   

 

 2. Rate-Based Emissions Credit Program 

 

 A rate-based emissions credit program – also called a tradable credit standard or 

intensity target program – is an emissions trading mechanism.  Unlike cap-and-trade, 

however, a rate-based credit program does not impose a cap on aggregate emissions from 

covered sources.  Rather, a rate-based emissions credit program establishes a regulatory 

standard based on emissions intensity (e.g., emissions per unit of input, emissions per 

unit of product produced, emissions per revenue/value-added generated).   To the extent 

that a covered source has an emission rate below the regulatory intensity standard, the 

source generates credits that it can sell to sources with emission rates higher than the 

regulatory intensity standard.  The price of credits would be determined by the market.291  

The regulatory intensity standard might be set below the recent average intensity for a 

                                                 
291 Credits are generated by a source with emissions below the regulatory intensity (or rate).  Credits are 
measured in a fixed unit of emissions, e.g., a ton.  A source that emits at an intensity higher than the 
regulatory intensity must surrender credits—purchased from a source with emissions below the regulatory 
intensity or other entity holding credits—equivalent to the difference between their actual emissions and 
the allowable emissions. 
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given industry.292  Once in place, the standard would determine the average emissions 

intensity (or rate) of the regulated industry. 

 Like a cap-and-trade approach, a rate-based trading approach can reduce the cost 

of reducing emissions from a group of sources, relative to the cost of requiring every 

source to reach the same emission rate.  A drawback of the rate-based approach is that it 

provides an incentive to increase whatever is used in the denominator of the rate (e.g., the 

output of a good or the amount of a particular input).  Therefore, rate-based policies can 

encourage increased production because production can be rewarded with additional 

credits.  This in turn has the potential to encourage increased emissions and thus to raise 

the overall cost of achieving a given level of emissions.   

 Many of the considerations described above for cap-and-trade program design 

would also apply to design of a rate-based credit program.  Measuring outputs to 

determine the regulatory intensity may present some difficulty.  In particular, determining 

the intensity for facilities that generate multiple products would be challenging.  Sectors 

that use multiple inputs (e.g., different fuels) might require use of a common metric (e.g., 

Btu combusted) to support a rate-based approach based on inputs.  

 Rate-based trading programs are most easily applied in a specific sector where 

facilities have similar emissions characteristics.  For utility and industrial boilers, a rate-

based credit standard could be established for GHG emissions.  For refineries, rate-based 

credit standards could be established for individual processes or equipment but would be 

                                                 
292 The average intensity could be set using any of a number of metrics and baselines.  For example, the 
metric might be tons of CO2 emitted per ton of cement produced.  The baseline year for calculating average 
intensity might be the same as the compliance year, i.e. after the close of the compliance year the average 
tons CO2 emitted per ton of cement produced would be calculated across the industry and a source that 
produced with emissions above the average would need to buy credits while a source that produced with 
emissions below the average could sell credits.  Alternatively, the average intensity could be based on a 
year prior to the initial compliance year. 
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difficult to set at the facility level.  A GHG emissions rate-based tradable credit standard 

could be developed for the Portland cement industry.  This mechanism may not be 

appropriate for landfills (see discussion of monitoring above). 

 We request comments on the use of emission rate trading programs under section 

111 or other CAA authorities.  Similar to cap-and-trade programs, we are seeking 

comment on whether sector-specific programs or inter-sector programs might be more 

appropriate.   We also request comment on issues related to defining emission rates for 

facilities producing multiple types of products. 

 

 3. Emissions Fee 

 

 A GHG fee would limit GHG emissions by placing a price on those emissions.  

The price is fixed up front (unlike cap-and-trade where the price depends on the market), 

and a source covered by the tax would pay to the government the fixed price for every 

ton of GHG that it emits.  A GHG fee permits the aggregate amount of emissions to 

adjust in response to the tax, in contrast to a cap-and-trade system where the quantity of 

emissions is fixed.  Some key features of a GHG fee include accurate tracking and 

reporting of all emissions from covered sources, compliance flexibility, and certainty in 

the price of emissions (but not certainty in future emissions because there is no cap).  As 

noted in the cap-and-trade subsection above, the emissions of CO2 from most large utility 

boilers are already accurately monitored; this attribute would facilitate application of an 

emissions tax (as well as facilitating application of a cap-and-trade system). 
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 Depending on the specific authority granted by Congress with respect to the 

disposition of revenue, the revenue generated by the fee (as with potential auction 

revenues under a cap-and-trade approach) could theoretically be used for any number of 

public purposes.  Note that depending on how the money was spent, the use of the 

revenues would have the potential either to reduce or to increase market distortions that 

reduce economic welfare. 

 The issue of whether the CAA authorizes emissions fees is discussed above in 

section III.F.2.  

 

 4. Hybrid Market Based Approach 

  

A hybrid, market-oriented approach that could be used to regulate GHG borrows 

from pollution control options that are based on setting emissions rates, emissions credit 

trading, and emissions fees.  This approach starts with a rate-based emissions credit 

program in which an average emission rate (e.g., tons of GHGs emitted per unit of output 

or input) would be established for a given industry.  As with a typical rate-based policy, a 

source in the given industry would need to buy credits to the extent it produces with 

emissions over the average intensity, and could sell credits to the extent it produces with 

emissions below the average.  An element of an emissions fee approach would then be 

added to this policy in which the government would also buy and sell credits.  The 

government could set a price for credits based on selected policy criteria, and offer 

credits to sources at that predetermined price.  Sources could then buy credits from the 

government as well as other regulated sources.  Therefore, the government-set price 
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would act as a price ceiling (or “safety-valve”), and the potential for price fluctuations in 

emissions credits would be diminished (because the government’s predetermined price 

would act as a ceiling price).  As long as relatively cost-effective GHG emissions 

reductions could occur within a covered sector over time, the average emissions intensity 

may decline and total reductions in emissions would occur in a relatively cost-effective 

manner without significant government handling of emissions fee revenues.  In addition 

to being a seller, the government could also act as a buyer (so the government sales of 

credits would not result in an excess supply). A similar approach without the 

government’s role in selling credits at a ceiling price and with a fixed schedule of 

allowable average annual rate of allowable emissions was actually successfully used in 

the phase down of lead in gasoline in the 1980s by EPA. 

Some have suggested that the government could set a price for GHG credits or 

allowances based on its assessment of those benefits to be gained from the GHG 

emissions reduction per unit of output or input.  In theory, under this approach the 

marginal compliance costs would never exceed the marginal benefits of reducing 

emissions.   Note, however, that there are serious issues to be resolved regarding whether 

and how a defensible single estimate of marginal GHG reduction benefits can be 

developed for this purpose (see section III.G).  First, whether the scope of benefits 

counted is global or domestic could significantly affect the marginal benefits estimate.  

Second, for benefits categories that can be quantified and monetized, there are many 

uncertainties that result in a range of legitimate estimates, making it difficult to pinpoint 

an appropriate number.  Third, there is a bias toward underestimating benefits of GHG 

reductions because many impacts categories identified by the IPCC are not quantified and 
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monetized.293   As a result, the price might be set too low to achieve the amount of 

emissions reductions that would be warranted considering all benefits and policy goals. 

 By including this discussion, EPA is not taking a position on whether it has legal 

authority to pursue a hybrid market-oriented approach.  (See section III.F.2 above.)  

However, the agency seeks comment on the general matter of how the pricing of credits 

within an emissions intensity approach might be designed and established, what legal 

authority would be necessary for this action, and what impact different price-setting 

approaches would have on aggregate emissions reductions, costs and benefits. 

   

VIII.   Stratospheric Ozone Protection Authorities, Background, and Potential     

 Regulation   

 

A. Ozone Depleting Substances and Title VI of the Clean Air Act  

  

 Title VI of the CAA provides authority to protect stratospheric ozone, a layer high 

in the atmosphere that protects the Earth from harmful UVB radiation.  Added to the 

CAA in 1990, Title VI establishes a number of regulatory programs to phase out and 

otherwise control substances that deplete stratospheric ozone.  These ozone-depleting 

substances (ODS) are used in many consumer and industrial applications, such as 

refrigeration, building and vehicle air conditioning, solvent cleaning, civil aviation, foam 

                                                 
293 There also are policy considerations that would be neglected by an approach attempting to find 

a point at which marginal costs equal marginal benefits.  Examples include irreversibility of changes in 
climate with adverse impacts affecting future generations who cannot take part in today’s decision-making, 
and unequal geographic distribution of adverse climate change impacts.   
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blowing, and fire extinguishing, and even in small but important uses such as metered 

dose inhalers.    

Many ODS and some of the substances developed to replace them (e.g., HFCs) 

are also potent GHGs.  As described below, Title VI programs have already achieved 

significant reductions in emissions of ODS and thus in emissions of GHGs.  However, 

the ODS being phased out are not among the six major GHGs addressed by this notice.  

Because these ODS are already being addressed by international and national 

requirements for protecting stratospheric ozone, they are not covered by UNFCCC 

requirements, the President’s May 2007 directive or many other efforts to address climate 

change.  Similarly, the discussion in this notice of a potential endangerment finding for 

GHGs does not include in its analysis the ODS being phased out.    

In this section of the notice, we briefly describe Title VI regulatory programs as 

they relate to ODS because of the GHG emission reductions they achieve.  We also 

consider the Title VI program for regulating ODS substitutes, since some substitutes are 

also GHGs.  Since our focus in this notice is on potential use of the CAA to control the 

six major GHGs, we also examine the general authority in section 615 as it might be used 

to control those GHGs.  However, as further explained below, section 615 would be 

available for that purpose only to the extent that EPA finds that emissions of the major 

GHGs are known or reasonably anticipated to cause or contribute to harmful effects on 

stratospheric ozone or otherwise affect the stratosphere in a way that may reasonably be 

anticipated to endanger public health or welfare.  Unlike other CAA provisions examined 

in this notice, section 615 would not be triggered by a finding that one or more GHGs 

cause or contribute to air pollution that may reasonably be anticipated to endanger public 
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health or welfare.  The potential applicability of section 615 to the major GHGs depends 

on whether specified findings related to the stratosphere or ozone in the stratosphere 

could be made.  In this way, Title VI is significantly different from other CAA titles that 

provide more general regulatory authority to address air pollutants that meet an 

endangerment test. 

 

1. Title VI Regulatory Programs 

 

Existing Title VI programs are largely focused on reducing and otherwise 

controlling ODS to protect stratospheric ozone.  The cornerstone Title VI program is a 

graduated phaseout of ODS that implements similar requirements in the Montreal 

Protocol on Substances that Deplete the Ozone Layer, an international treaty to which the 

U.S. is a party.  The Title VI phaseout program relies on a system of marketable 

allowances to control overall U.S. consumption (defined as production + imports – 

exports) consistent with the Protocol’s requirements.  EPA tracks production, export, and 

import of ODS, as well as transactions in ODS allowances reflecting the flexibility 

inherent in the program’s market-oriented approach.  This ensures compliance with U.S. 

consumption caps established under the Protocol.  The program also allows exemptions 

from the phaseout to ensure that supplies of ODS critical to certain sectors, like the 

agricultural fumigant methyl bromide, are available until alternatives adequately 

penetrate the marketplace. 

Other Title VI provisions supplement the phaseout program in a variety of ways 

that enhance ozone layer protection.  Under these provisions, EPA has established a 
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national ODS recycling and emission reduction program, bans on nonessential ODS uses, 

a program for labeling ODS-containing products, and the Significant New Alternatives 

Policy (SNAP).  Under the SNAP program, EPA reviews and approves substitutes for 

ODS to help spur the development and uptake of safer alternatives.  Finally, Title VI 

authorizes EPA to accelerate the schedule for phasing out ODS as warranted by scientific 

information, the availability of substitutes, or the evolution of the treaty’s requirements 

pursuant to international negotiations among Parties to the Montreal Protocol.   

Title VI has achieved large reductions in ODS consumption and emissions, and 

consequently has reduced GHG emissions and slowed climate change. According to a 

recent study, by 2010 ozone layer protection will have done more to mitigate climate 

change than the initial reduction target under the Kyoto Protocol, amounting to avoided 

emissions of 11 billion metric tons of CO2 equivalent per year, or a delay in climate 

impacts by about 10 years.294 

Because some ODS substitutes are GHGs, some have asked whether the net effect 

of the Protocol on climate has been beneficial.  Recent research has demonstrated that the 

climate impact of ODS (e.g., chlorofluorocarbons (CFCs), hydrochlorofluorocarbons 

(HCFCs)), compared to CO2 emissions from fossil fuel combustion, fell from about 33 

percent in 1990 to about 10 percent in 2000.  The following graph shows how the shift 

over time toward ODS alternatives under Title VI has created a marked downward trend 

for GHG consumption in sectors that use ODS and their substitutes, even while these 

uses have grown with the U.S. economy and population.  As can be seen below, 

consumption of the ODS (CFCs, HCFCs, etc.) in 2004, although significantly lower than 

                                                 
294 Velders, G.J, et. al., The Importance of the Montreal Protocol in Protecting Climate, Proceedings of the 
National Academy of Sciences, March 2007.   
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peak ODS emissions in 1990, were actually greater than consumption of HFCs, which are 

substitutes for CFCs and HCFCs. 

In view of the GHG emission reduction benefits of existing Title VI programs, 

EPA seeks public comment on how elements of the existing Title VI program could be 

used to provide further climate protection while assuring a successful completion of the 

ODS phaseout, including a smooth transition to alternatives.  
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Figure VIII-1 
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2.   Further Action under the Montreal Protocol 
 

The Montreal Protocol has been and will continue to be an important, if limited, 

step in addressing climate change. At the 19th Meeting of the Parties in September 2007, 

the Parties agreed to more aggressively phase out a class of ODS, the 

hydrochlorofluorocarbons (HCFCs). The agreement to adjust the phase-out schedule for 

HCFCs is expected to reduce emissions of HCFCs to the atmosphere by 47 percent, 

compared to the prior commitments under the treaty over the 30-year period of 2010 to 

2040. For the developing countries, the agreement means there will be about a 58 percent 

reduction in HCFC emissions over the same period. 

The climate benefits of the faster phase-out of HCFCs will depend to some extent 

on technology choices in the transition from HCFCs. The estimated climate benefit of the 

new, stronger HCFC phase-out may be approximately 9,000 million metric tons of CO2e.    

A byproduct of the manufacture of HCFC-22 is hydrofluorocarbon -23 (HFC-23), a gas 

that does not damage ozone in the stratosphere but has a very high GWP. Because this 

gas is produced in higher quantities in lower efficiency production, to the extent that 

HCFC-22 production in the developing world remains uncontrolled, additional HFC-23 

would be created.  Thus, the agreement to sharply limit future developing world 

production of ODS represents an important opportunity for climate protection, as well as 

ozone layer recovery, as the President recognized in his April 16, 2008 speech on climate 

change.   

 

B. Title VI Authorities Potentially Applicable to the Major GHGs 
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As mentioned previously, the framework created by Title VI could be effective in 

achieving GHG reductions by reducing and controlling ODS and ODS substitutes 

through existing mechanisms for tracking production, evaluating new safer alternatives, 

and addressing the needs of the major contributing subsector, refrigeration and air 

conditioning, through technician training, emission reduction and recycling.  In this 

section we review Title VI provisions that could potentially apply to efforts to reduce the 

major GHGs that are not also ODS or ODS substitutes. 

Title VI mostly includes provisions specific to individual ODS and programs.  

The provisions generally apply to “class I” or “class II” ODS.  Title VI requires EPA to 

list specified substances as class I and class II ODS, and authorizes EPA to add other 

substances to either category if the Agency makes certain findings regarding the 

substance’s effect on stratospheric ozone (see sections 602(a) and (b)).  One important 

difference between class I and class II ODS is that class I substances include the most 

potent ODS; section 602(a) requires EPA to list as class I substances all substances with 

an ozone depletion potential of more than 0.2.295   

Title VI also requires EPA to publish the global warming potential (GWP) of each 

listed ODS.  Section 602(e) further provides that the requirement to publish GWP for a 

listed substance “shall not be construed to be the basis of any additional regulation under” 

the CAA.  

Since the major GHGs being addressed in this notice have no ozone depletion 

potential, it appears that the Title VI provisions that authorize regulation of listed ODS 

are of limited potential use for regulating those GHGs.  EPA requests comment on the 

                                                 
295 The ozone depletion potential (ODP) of a chemical measures its ability to reduce stratospheric ozone 
compared to a common ODS known as CFC-11.  While this and another common ODS have ODPs of 1.0, 
the ODPs of class I and class II ODSs known to be in use range from 0.02 to 10. 
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potential applicability of ODS-specific Title VI authorities, and the significance of the 

section 602(e) language quoted above for regulation of GHGs under Title VI. 

 

1. Section 615 

 

In addition to the specific provisions that authorize regulation of listed ODS and 

in some cases ODS substitutes, Title VI also includes general authority in section 615 to 

protect the stratosphere, especially stratospheric ozone.  Section 615 states: 

If, in the Administrator’s judgment, any substance, practice, process, or activity 

may reasonably be anticipated to affect the stratosphere, especially ozone in the 

stratosphere, and such effect may reasonably be anticipated to endanger public 

health or welfare, the Administrator shall promptly promulgate regulations 

respecting the control of such substance, practice, process or activity, and shall 

submit notice of the proposal and promulgation of such regulation to the 

Congress. 

While Title VI was added to the CAA in 1990, a provision largely identical to section 

615 was added to the Act in 1977, soon after concerns about the effects of some 

substances on the stratosphere were initially raised.  In 1988, EPA promulgated 

regulations implementing the first round of requirements of the Montreal Protocol 

through a system of tradable allowances under section 157(b) of the CAA as amended in 

1977.   Section 157(b) was subsequently modified by the 1990 Amendments and became 

section 615. 

 



 560

Since 1990, EPA has rarely relied on the authority in section 615 to support 

rulemaking activity, since the activities that the Agency regulates to protect stratospheric 

ozone have generally been addressed under the more specific Title VI authorities.  

However, in 1993 EPA did rely on section 615 to promulgate trade restrictions in order to 

conform EPA regulations to Montreal Protocol provisions on trade with countries that 

were not Parties to the Protocol.  (March 18, 1993, 58 FR 15014, 15039 and December 

10, 1993, 58 FR 65018, 65044). These trade restrictions prevented shipments of ODS 

from the U.S. to countries with no regulatory infrastructure to control their use.  

Promulgating these restrictions reduced the release of ODS into the atmosphere, thereby 

reducing harmful effects on public health and welfare.  The restrictions also resulted in 

eliminating the U.S. as a potential market for ODS produced in non-Parties, thereby 

discouraging shifts of production to non-Parties and limiting the potential for 

undermining the phaseout.  

Section 615 authority remains available when other CAA authorities are not 

sufficient to address effects on the stratosphere, especially ozone in the stratosphere.  For 

example, in the late 1990s, EPA, the National Aeronautics and Space Administration 

(NASA), and the Federal Aviation Administration (FAA) considered options for 

addressing potential ozone depletion resulting from supersonic commercial aircraft.  EPA 

and NASA analyzed the impacts from a theoretical fleet of supersonic commercial 

aircraft, known as High Speed Civil Transport (HSCT), and in an October 1998 

Memorandum of Agreement between the two agencies (signed by Spence M. Armstrong, 

Associate Administrator for Aeronautics and Space Transportation Technology (NASA) 
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and Robert Perciasepe, Assistant Administrator for Air and Radiation (EPA)) noted the 

potential to rely on section 615 in conjunction with other regulatory authorities.296   

While section 615 sets forth the authority and responsibility of the Administrator 

to address effects on the stratosphere in order to protect public health and welfare, EPA 

recognizes that this authority was intended to augment other authorities and 

responsibilities established by Title VI.  EPA does not believe this authority is a basis for 

prohibiting practices, processes, or activities that Congress specifically exempted 

elsewhere.  For example, EPA does not intend to promulgate regulations eliminating the 

exceptions from the ODS phaseout for essential uses as established by section 604. 

For section 615 authority to be used, a two-part endangerment test unique to that 

section must be met.  First, the Administrator must find, in his judgment, that “a 

substance, practice, process or activity may reasonably be anticipated to affect the 

stratosphere, especially ozone in the stratosphere.”  Second, he must determine that “such 

effect may reasonably be anticipated to endanger health or welfare.”  To determine the 

potential applicability of section 615 to major GHGs, EPA thus would have to consider 

whether available scientific information supports making the requisite findings. 

The effect on the stratosphere of GHG emissions and of climate change generally 

is a topic of ongoing scientific study.297   Recent science suggests that feedback 

mechanisms exist that allow temperatures in the stratosphere and troposphere to be 

mutually reinforcing or mutually antagonistic depending on a number of factors, 

including the latitude at which the ozone loss occurs.  Further research is underway to 

better understand these interactions.  While it is beyond the scope of this notice to assess 

                                                 
 
297 See, e.g., World Meteorological Organization, Global Ozone Research and Monitoring Project – Report 
No. 50, Scientific Assessment of Ozone Depletion: 2006, Ch. 5, Climate-Ozone Connections. 
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and analyze the available scientific information on the effect of GHGs on the 

stratosphere, EPA requests comment on how evolving science might be relevant to the 

Agency’s potential use of section 615.  More specifically, EPA requests comment on how 

scientific research might help resolve areas of ambiguity in the relationship between 

GHGs, effects on the stratosphere, and climate change, and how this might help the 

Administrator make appropriate judgments in applying the two-part test of section 615.   

If the requisite endangerment finding is made, the regulatory authority provided 

by section 615 is broad.  While most Title VI authorities are applicable to class I or class 

II substances or their substitutes, section 615 authorizes regulation of “any substance, 

practice, process, or activity” which EPA finds meets the two-part endangerment test.  As 

noted elsewhere in this notice, depending on the nature of any finding made, section 615 

authority may be broad enough to establish a cap-and-trade program for the substance, 

practice, process or activity covered by the finding, if appropriate.  Title VI provisions 

provide other examples of possible regulatory approaches, such as maximizing recapture 

and recycling and requiring product labeling.  EPA requests comment on possible 

regulatory approaches under section 615 and how those approaches would be affected by 

the particular endangerment finding that is a prerequisite to the use of section 615 

authority.  

 

2. Section 612 

  

 Section 612 is also relevant to today’s notice to the extent a GHG may be used as 

a substitute for an ODS.  CAA section 612 provides for the review of alternatives to ODS 
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and the approval of substitutes that do not present a risk more significant than other 

alternatives that are available.  Under that authority, the SNAP program has worked 

collaboratively for many years with industries, user groups, and other stakeholders to 

create a menu of alternatives that can be substituted for the ODS as they are phased out of 

production in the U.S.   

 In recent years, industry partners in the motor vehicle air conditioning (MVAC) 

sector have urged EPA to identify and approve appropriate new substitutes to allow for 

the implementation of a world-wide platform that will satisfy the needs of the U.S. 

market while also meeting new requirements in the European Union, which call for a 

transition over approximately six years beginning with the 2011 model year into non-

ODS alternatives with Global Warming Potentials (GWPs) of less than 150.   

 To address these concerns, EPA proposed in September 2006 a SNAP rulemaking 

that provided for the use of CO2 and HFC-152a in MVACs (71 FR 55140 --- docket no. 

EPA-HQ-OAR-2004-0488).  In a separate action (INSERT FR CITE), EPA has made 

final the portion of the rulemaking related to HFC-152a.  This substitute meets the EU 

requirements, while also providing a new avenue for automakers to replace ODS.  We 

believe we should issue guidance on the use of CO2 as an MVAC alternative in the 

context of the broader considerations of regulating GHGs set forth in this notice.  We 

have included in the docket cited above a summary of our proposal regarding CO2 as an 

alternative from MVACs.  This summary reflects our latest thinking on the safe use of 

CO2 in those systems.    
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List of Subjects in 40 CFR Chapter I 

Environmental protection, Air pollution control. 

 

______________________ 

Dated: July 11, 2008. 

 

 

____________________________________________ 

Stephen L. Johnson,  

Administrator. 

 

 

 

 

 

 

 

 

 




