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As national discussions over multi-pollutant strategies for power plants continue, the State and 
Territorial Air Pollution Program Administrators (STAPPA) and the Association of Local Air 
Pollution Control Officials (ALAPCO) have undertaken an analysis to illustrate what nationwide 
emissions caps for nitrogen oxides (NOx), sulfur dioxide (SO2) and mercury could result from 
application of the associations’ Principles for a Multi-Pollutant Strategy for Power Plants, 
adopted on May 7, 2002 in support of “an integrated approach for regulating air emissions from 
electric power plants on an expeditious schedule with synchronized deadlines.”  As a result, the 
associations have concluded that application of air pollution control technologies consistent with 
what various states across the country have committed or proposed to implement over the next 
decade (i.e., through state permits, court-ordered settlement agreements or state regulations) 
would achieve the most stringent caps for NOx, SO2 and mercury contemplated in prominent 
national multi-pollutant proposals, with a reasonable margin for flexibility and opportunities for 
increased power generation. 
 
Below are the results of the associations’ analysis (see Table 1) and an explanation of how the 
analysis was conducted.  Attached are more detailed discussion of the NOx and SO2 methodology 
used for this analysis (Attachments 1-2), the results of STAPPA and ALAPCO’s analysis 
presented in comparison to provisions of various national multi-pollutant proposals (Attachment 
3) and the full text of STAPPA and ALAPCO’s May 7, 2002 Principles for a Multi-Pollutant 
Strategy for Power Plants (Attachment 4). 
 

TABLE 1 
 

Results of Analysis of STAPPA/ALAPCO Multi-Pollutant Principles 
 BASELINE 

EMISSION LEVELS 
2001 

(tons per year) 

INTERIM 
EMISSION CAPS 

BY 2008 
(tons per year) 

EMISSION LEVELS 
BASED ON 

BEST AVAILABLE 
CONTROLS 

BY 2013 
(tons per year) 

 
NOx 

 

 
4.7 million 

 
1.87 million 

 
0.88 – 1.26 million 

 
SO2 

 
10.6 million 

 
4.5 million 

 
1.26 – 1.89 million 

 
Mercury 

 
48 

 
15 – 20 

 
5 – 10 
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NOx and SO2 Emission Caps 
 
According to emission data in EPA’s acid rain program data base, in 2001, electric steam 
generating units (EGUs) emitted 4.7 million tons of NOx and 10.6 million tons of SO2.  STAPPA 
and ALAPCO have determined that by applying clearly reasonable levels of today’s Best 
Available Control Technology (BACT), EGU NOx emissions can be reduced to 0.88 to 1.26 
million tons per year by 2013 and EGU SO2 emissions to 1.26 to 1.89 million tons per year.  In 
the calculations presented in Attachments 1 and 2, which illustrate how these respective NOx and 
SO2 emission cap ranges were derived, the amount of heat input in fuel burned by power plants 
in 2001 is multiplied by a range of NOx and SO2 emission performance levels that reflect today’s 
BACT for new and existing units. 
 
The lower (i.e., more stringent) end of each emission cap range reflects the application to all 
EGUs, new and existing, of new source BACT, based on permits for new units.  The new source 
BACT selected for this analysis represents a somewhat conservative level that is generally less 
stringent than the most recent permit applications for coal-fired boilers.  The higher (i.e., less 
stringent) end of each emission cap range reflects the application to all EGUs, new and existing, 
of the most common emission level for existing sources covered under recent EPA settlement 
agreements for Prevention of Significant Deterioration cases.  Gas and oil BACT levels were 
conservatively assumed to be the same as for coal. 
 
Because the NOx and SO2 emission cap ranges resulting from STAPPA and ALAPCO’s 
relatively conservative analysis are at or below the lowest caps contemplated under various 
legislative proposals, it is reasonable to conclude that the availability of air pollution control 
technology is not a limiting factor in enacting any of the caps under consideration.  Further, it is 
important to note that technology will continue to improve over time and, as it does, even lower 
levels of NOx and SO2 emissions will be achievable.  Accordingly, the NOx and SO2 emission 
cap ranges calculated by STAPPA and ALAPCO should enable substantial opportunity for 
emission trading and the addition of significant electric generating capacity.  In fact, they would 
be achievable even if all gas and oil burning in power plants was converted to coal. 
 
STAPPA and ALAPCO did not conduct a quantitative analysis of interim cap levels for NOx and 
SO2.  The associations did, however, identify interim caps (1.87 million tons per year NOx and 
4.5 million tons per year SO2, by 2008) based upon their principles in support of quick and 
effective action and upon their firm belief that such levels are reasonably achievable in the given 
timeframe.  The interim caps selected, which are consistent with those at the lower end of the 
range embodied in the various legislative proposals, will also ensure not only progress toward 
the identified final cap range and plant-specific minimum performance standards, but also more 
expeditious attainment of the health-based National Ambient Air Quality Standards for ozone 
and fine particulate matter. 
 
Mercury Emission Caps 
 
With respect to mercury, STAPPA and ALAPCO based their analysis on state actions to reduce 
mercury emissions.  State mercury limits proposed or adopted in Connecticut, Massachusetts and 
New Jersey will achieve control efficiencies on the order of 90 percent or more, while in 
Wisconsin, where mostly western coal is used, limits are 80 percent.  Accordingly, STAPPA and 
ALAPCO extrapolated such reductions nationwide, arriving at a national mercury emission cap 
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range of 5 to 10 tons per year by 2013; such a range accommodates both eastern and western 
coal.  Further, this range is consistent with STAPPA and ALAPCO’s October 2002 
recommendation to the EPA Utility MACT Working Group, which, if implemented nationwide, 
would result in mercury emissions of less than 7.5 tons per year. 
 
The associations also identified a range for an interim mercury emission cap of 15 to 20 tons per 
year, to be achieved by 2008.  This interim cap range is intended to ensure the introduction at 
some, though not all, facilities of mercury-specific control technologies; such technologies are 
not only available, but, in some cases, also have low capital cost (e.g., carbon adsorption 
systems, which can be installed and operated in less than one year).  In addition, significant 
mercury reductions will be achieved as “collateral” benefits of the NOx and SO2 caps. 
 
The 20-ton-per-year level results if mercury reductions are achieved in the same proportion as 
NOx and SO2 reductions under the recommended interim caps for those pollutants.  The 15-ton-
per-year level reflects a desire to be more progressive in controlling mercury, because it is a 
hazardous air pollutant.  Approximately twice the level that STAPPA and ALAPCO 
recommended for MACT, a 15-ton-per-year level for mercury is appropriate in the context of a 
harmonized strategy addressing multiple pollutants. 



Attachment 1 
 

Analysis of NOx Caps Based on BACT 
 

EPA's "Emissions Scorecard 2001" (available at www.epa.gov/airmarkets/emissions/ 
score01/index.html) includes emissions data for power plants in the Acid Rain Program.  EPA 
updated the emissions data in April 2003 based on audits, quality reviews and acceptance of re-
submissions to correct emissions and heat input reporting issues.  

Table B-2 of EPA’s “Plant-by-plant Summary Data Organized by State” can be downloaded or 
viewed as a PDF, Excel or text file.  The sample format of the Table B-2 is as follows: 
 

State 
 
 

(A) 

Plant Name 
 
 

(B) 

ORISPL 
 
 

(C)  

2001 SO2 
(tons) 

 
(D) 

2001 CO2 
(tons) 

 
(E) 

2001 NOx 
(tons) 

 
(F) 

2001 Heat Input 
(mmBtu) 

 
(G) 

Alabama Barry 3 65,902 13,683,577 23,026 147,934,447 
Alabama Charles R Lowman 56 16,726 4,171,010 9,779 40,653,009 

 
2001 NOx Emissions 
 
Total nationwide NOx emissions for 2001 (4,699,874 tons/year) are derived by adding all state 
values reported by EPA in column (F). 
 
EPA's reported nationwide heat input for 2001 (25,223,878,738 mmBtu/yr) is derived by adding 
all state values identified in column (G).  
 
EPA's reported average NOx emission rate for 2001 (0.37 lb/mmBtu) is calculated by dividing 
nationwide NOx emissions in 2001 by nationwide heat input in 2001, as follows: 
 

(4,699,874 tons/year x 2000 lb/ton) ÷ (25,223,878,738 mmBtu/year) = 0.37 lb/mmBtu  
 
BACT Emission Caps for NOx 
 
STAPPA and ALAPCO sought to compare this reported average NOx emission rate to current 
NOx BACT levels and to identify appropriate emission rates upon which to base reasonable NOx 
emission caps for a multi-pollutant strategy, 
 
The associations first reviewed recent BACT determinations in new source permits.  A search of 
EPA’s Clean Air Technology Center RBLC Clearinghouse on the agency’s Technology Transfer 
Network (available at www.epa.gov/ttn/catc) was conducted for utility boilers of more than 250 
mmBtu/hr that combust coal, including bituminous, sub-bituminous, anthracite and lignite coal.  
The last five new source permits issued, and their respective NOx emission rates, as listed in the 
RBLC database, are as follows: 
 

Permit Date RBLC ID Company and Facility Name Permitted NOx Emissions 
06/17/2003 IA-0067 MIDAMERICAN ENERGY COMPANY 0.07 LB/MMBTU 
10/08/2002 KS-0026 SAND SAGE POWER LLC, HOLC # 2 0.08 LB/MMBTU 
09/25/2002 WY-0057 BLACK HILLS CORP, WYGEN # 2 0.07 LB/MMBTU 
08/17/1999 MO-0050 KANSAS CITY POWER, HAWTHORN 0.08 LB/MMBTU 
06/30/1998 IA-0051 ARCHER DANIELS MIDLAND 0.07 LB/MMBTU 
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In another, more stringent, example, City Public Service of San Antonio, Texas, has proposed a 
NOx emission rate of 0.05 lb/mmBtu for a new 750-MW sub-bituminous coal-fired unit. 
 
To allow for a more conservative analysis, a BACT level of 0.07 lb/mmBtu was selected.  This 
new source emission rate was multiplied by the national heat input for 2001 to calculate the 
lower end of the NOx emission cap range, as follows: 
 
 (0.07 lb/mmBtu x 25,223,878,738 mmBtu/year) ÷ 2000 lb/ton = 0.88 million tons/year 
 
Next, the associations reviewed retrofit BACT levels in recent EPA settlement agreements for 
PSD cases, selecting 0.10 lb/mmBtu for this analysis, because it is readily achievable and 
represents a typical settlement agreement BACT level for a retrofit (e.g., New Jersey's PSE&G-
Hudson SCR). 

 
The upper end of the NOx emission cap range was then calculated by multiplying this emission 
rate by the national heat input for 2001, as follows: 
 
 (0.10 lb/mmBtu x 25,223,878,738 mmBtu/year) ÷ 2000 lb/ton = 1.26 million tons/year 
 
It is important to note that the above BACT levels include a compliance margin; that the same 
BACT levels are used for coal, oil and gas, even though more stringent BACT levels are feasible 
for gas units and oil units; and that future BACT levels for coal-fired plants will be even lower 
because of technological advances.  Therefore, a NOx cap within this established range of 0.88 
and 1.26 million tons per year by 2013 would still leave significant opportunity for emissions 
trading and expansion of the amount of electricity generated by coal. 
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Attachment 2 
 

Analysis of SO2 Caps Based on BACT 
 

EPA's “Emissions Scorecard 2001” (available at www.epa.gov/airmarkets/emissions/ 
score01/index.html) includes emissions data for power plants in the Acid Rain Program.  EPA 
updated the emissions data in April 2003 based on audits, quality reviews and acceptance of re-
submissions to correct emissions and heat input reporting issues. 

Table B-2 of EPA’s “Plant-by-plant Summary Data Organized by State” can be downloaded or 
viewed as a PDF, Excel or text file.  The sample format of the Table B-2 is as follows: 
 

State 
 
 

(A) 

Plant Name 
 
 

(B) 

ORISPL 
 
 

(C)  

2001 SO2 
(tons) 

 
(D) 

2001 CO2 
(tons) 

 
(E) 

2001 NOx 
(tons) 

 
(F) 

2001 Heat Input 
(mmBtu) 

 
(G) 

Alabama Barry 3 65,902 13,683,577 23,026 147,934,447 
Alabama Charles R Lowman 56 16,726 4,171,010 9,779 40,653,009 

 
2001 SO2 Emissions 
 
Total nationwide SO2 emissions for 2001 (10,634,077 tons/year) are derived by adding all state 
values reported by EPA in column (D). 
 
EPA's reported nationwide heat input for 2001 (25,223,878,738 mmBtu/year) is derived by 
adding all state values identified in column (G). 
 
EPA's reported average SO2 emission rate for 2001 (0.84 lb/mmBtu) is calculated by dividing 
nationwide SO2 emissions in 2001 by nationwide heat input in 2001, as follows: 
 

(10,634,077 tons/year x 2000 Lb/Ton) ÷ (25,223,878,738 mmBtu/year) = 0.84 lb/mmBtu 
 
BACT Emission Cap for SO2   
 
STAPPA and ALAPCO sought to compare this reported average SO2 emission rate to current 
SO2 BACT levels and to identify appropriate emission rates upon which to base reasonable SO2 
emission caps for a multi-pollutant strategy. 
 
The associations first reviewed recent BACT determinations in new source permits.  A search of 
EPA’s Clean Air Technology Center RBLC Clearinghouse on the agency’s Technology Transfer 
Network (available at www.epa.gov/ttn/catc) was conducted for utility boilers of more than 250 
mmBtu/hr that combust coal, including bituminous, sub-bituminous, anthracite and lignite coal.  
The last five new source permits issued, and their respective SO2 emission rates, as listed in the 
RBLC database, are as follows: 
 

Permit Date RBLC ID Company and Facility Name Permitted NOx Emissions 
06/17/2003 IA-0067 MIDAMERICAN ENERGY COMPANY 0.1   LB/MMBTU 
10/08/2002 KS-0026 SAND SAGE POWER LLC, HOLC # 2 0.12  LB/MMBTU 
09/25/2002 WY-0057 BLACK HILLS CORP, WYGEN # 2 0.1   LB/MMBTU 
10/29/2001 PR-0007 AES PURTO RICO, AES-PRCP 0.022 LB/MMBTU 
04/08/1999 PA-0176 ORION POWER MIDWEST, LP 0.0857 LB/MMBTU 
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In another, more stringent, example, City Public Service of San Antonio, Texas, has proposed an 
SO2 emission rate of 0.06 lb/mmBtu for a new 750-MW sub-bituminous coal-fired unit. 
 
For this analysis, a BACT level of 0.10 lb/mmBtu was selected, even though it is a conservative 
BACT level for new plants and, further, the trend is toward taking advantage of technological 
developments and achieving lower levels.  This new source emission rate was multiplied by the 
national heat input for 2001 to calculate the lower end of the SO2 emission cap range, as follows:  
 

(0.10 lb/mmBtu x 25,223,878,738 mmBtu/Year) ÷ 2000 lb/ton = 1.26 million tons/year 
 
Next, the associations reviewed retrofit BACT levels in recent EPA settlement agreements for 
PSD cases, selecting 0.15 lb/mmBtu for this analysis, because it represents a typical settlement 
agreement BACT level for a retrofit.  Further, worst-case sulfur coal (4% sulfur coal) would 
yield 6.0 lb/mmBtu SO2 emissions; with a 97.5-percent efficient wet scrubber, SO2 emissions 
after control would be 0.15 lb/mmBtu.  In addition, using low-sulfur coal (1% sulfur coal) would 
yield 1.5 lb/mmBtu SO2 emissions; with a 90-percent efficient spray dryer, SO2 emissions after 
control would be 0.15 lb/mmBtu. 
 
The upper end of the SO2 emissions cap range was then calculated by multiplying the 0.15 
lb/mmBtu emission rate by the national heat input for 2001, as follows: 

 
(0.15 lb/mmBtu x 25,223,878,738 mmBtu/year) ÷ 2000 lb/ton = 1.89 million tons/year 

 
It is important to note that the above BACT levels include a compliance margin; that the same 
BACT levels are used for coal, oil and gas, even though more stringent BACT levels are feasible 
for gas units and oil units; and that future BACT levels for coal-fired plants will be even lower 
because of technological advances.  Therefore, an SO2 cap with the established range of 1.26 to 
1.89 million tons per year by 2013 would still leave significant opportunity for emissions trading 
and expansion of the amount of electricity generated by coal.
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Attachment 3 
 

STAPPA/ALAPCO Analysis of the Associations’ 
May 7, 2002 Principles for a Multi-Pollutant Strategy for Power Plants 

 
January 2004 

 

 
 

 
Jeffords & Waxman/ 
Boehlert 
(S. 5366 & H.R. 2042) 

EPA Straw Proposal  
(July 2001) 

Carper/Chafee/Gregg 
(S. 843) 

Clear Skies 
(S. 485 & H.R. 999) 

 
Analysis of 
STAPPA/ALAPCO 
Multi-Pollutant 
Principles 
 

NOx 
 
1.51 million tons – 2008 
 

 
1.87 million tons – 2008 
1.25 million tons – 2012 
 

1.87 million tons – 2009 
1.7 million tons – 2013 

2.1 million tons – 2008 
1.7 million tons – 2018 

1.87 million tons – 2008 
0.88-1.26 million tons – 2013 

SOx 2.25 million tons – 2008 2 million tons – 2010 

 
4.5 million tons – 2009 
3.5 million tons – 2013 
2.25 million tons – 2016 
 

4.5 million tons – 2010 
3 million tons – 2018 

4.5 million tons – 2008 
1.26-1.89 million tons – 2013 

Hg 5 tons – 2008 
(unit-by-unit controls) 

24 tons – 2008 
7.5 tons – 2012  
(70% facility-specific 
reduction) 

24 tons – 2009 
10 tons – 2013  
(70% reduction at each 
facility) 

34 tons – 2010 (S 485) 
26 tons – 2010 (HR 999) 
15 tons – 2018 

 
15-20 tons – 2008 
5-10 tons – 2013  
 

Impact on 
CAA 

Provisions 
Retains CAA provisions Replaces many major 

provisions of Act 
Replaces several major 
provisions of Act 

Replaces many major 
provisions of Act 

 
Supplement, but do not 
supplant, existing provisions 
of the Act.  Allow clean unit- 
type flexibility for NSR (see 
S/A principles). 
 

 
 
Additional Issues: 

1. Include a “birthday” provision for the installation of BACT. 
2. Include minimum plant-by-plant performance standards for NOx, SOx, Hg, PM and CO by 2013. 
3. Implementation of the national SO2 caps shall not result in emission reductions in the West less than those that would be achieved under the emissions 

milestones for western states promulgated in the regional haze rules.  
4. All regions, states and localities retain the authority to adopt and implement their own, more stringent emission caps for any pollutant (including, but not 

limited to, a seasonal NOx cap). 
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