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Introduction 
 
This is a preliminary review of selected Pennsylvania regional haze sources.  It is intended to 
provide an overview of those sources, their current regional haze emissions, controls that are 
installed, and additional recommended regional haze controls that should be investigated.  A 
more in-depth analysis would have resulted in more targeted comments. 
 
Part 1 includes ten facilities for which four-factor reasonable progress reports were provided.  
My preliminary reviews were based on these reports.   
 
Part 2 includes thirteen facilities without four-factor analyses.  These additional facilities were 
identified based on Q/d information received from the National Parks Conservation Association 
(NPCA).1   I conducted preliminary reviews from information contained in previous United 
States Environmental Protection Agency (EPA) actions, the Pennsylvania State Implementation 
Plan (SIP), and other research.   
 
Emissions and controls information for all EGUs were downloaded from EPA’s Air Markets 
Program Data (AMPD) website.2   Emissions for the non-EGUs were limited to limited annual 
emissions data retrieved from PA DEP.3    I requested additional information concerning the 
individual unit emissions from PA DEP and the Allegheny County Health Department under 
PA’s Right-to-Know Law.  After I had concluded my analysis, I received a response from the PA 
DEP and supplemented my review with that information.  Lastly, I consulted Title V permits.   
 
Part 3 includes generalized observations concerning various problems I have noticed in the 
control cost analyses. 
 
Summary 
 
The following is a summary of high level recommended actions regarding controls for the 
emission sources reviewed.  In all cases, a more thorough analysis would result in additional 
comments concerning the methodology, parameter selection, and calculations contained in the 
cost analyses, and other aspects of the subject sources’ reasonable progress analyses. 
 

Facility Recommendation Summary 
Brunner 
Island 
Power Plant 

1. Require conversion to natural gas earlier than required by December 31, 
2028 Consent Decree (CD). 

2. Investigate wet scrubber upgrades and upgrades to combustion controls on 
all three units. 

                                                 
1    Note that these additional facilities were previously identified by the NPCA in an October, 2020 letter from Ulla 
Reeves and Joy Oakes to Krishnan Ramamurthy, and Bryan Oshinski,  This and other related information generated 
by the NPCA can be viewed at  
https://npca.maps.arcgis.com/apps/MapSeries/index.html?appid=73a82ae150df4d5a8160a2275591e45d. 
2 See https://ampd.epa.gov/ampd/.  This information is compiled and assessed in spreadsheets that are included in 
this analysis. 
3 See http://cedatareporting.pa.gov/reports/powerbi/Public/DEP/AQ/PBI/Air_Emissions_Report.  This information 
is compiled in spreadsheets that are included in this analysis.   
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Conemaugh 
Power Plant 

1. Investigate wet scrubber upgrades on both units. 
2. Investigate combustion Nitrogen Oxides (NOx) controls and Selective 

Catalytic Reduction (SCR) upgrades on both units. 
Homer City 
Power Plant 

1. PA DEP should verify the dry scrubber efficiencies on Units 1 and 2 and 
investigate upgrades. 

2. Investigate wet scrubber upgrade on Unit 3. 
3. Investigate upgrades to NOx combustion controls and SCR systems on all 

three units. 
Magnesita 
Refractory 

1. Investigate upgrades of planned NOx and Sulfur Dioxide (SO2) controls, 
and pursue optimization of same. 

2. Investigate tail-end SCR. 
Montour 
Power Plant 

1. Investigate wet scrubber upgrades on both units. 
2. Investigate SCR upgrades on both units. 

Shawville 
Power Plant 

1. PA DEP should explain why only two of the four units were analyzed for 
reasonable progress. 

2. Units were switched to gas but can burn coal.  PA DEP should require an 
enforceable permanent ban on coal. 

Seward 
Power Plant 

1. Investigate upgrades to Novel Integrated Desulfurization Systems (NIDS). 
2. Investigate upgrades to Selective Non-Catalytic Reduction (SNCR) systems 

and require optimization testing. 
USS 
Clairton 
Coke Works 

1. PA DEP should request a process overview and explanative information for 
coke operations. 

2. Investigate installation of staged combustion on coke ovens not already 
equipped. 

3. Investigate installation of Low NOx Burners (LNBs) and Flue Gas 
Recirculation (FGR) on coke ovens. 

4. Investigate installation of SCR on Boilers 1 and 2 unless their planned 
removal is made enforceable. 

Vitro Glass 1. PA DEP should investigate ending the use of No. 2 fuel oil. 
2. PA DEP should explain why Furnace No. 1 was granted permit mod to 

avoid the installation of SCR already installed on Furnace 2. 
3. Pursue installation of SCR on Furnace 2. 

Keystone 
Power Plant 

1. Investigate wet scrubber upgrades on both units. 
2. Investigate combustion NOx controls and SCR upgrades on both units. 

Cheswick 
Power Plant 

PA DEP should require that a four-factor analysis be performed to include 
investigation of upgrades to the wet scrubber and the SCR system. 

Ebensburg 
Power Plant 

PA DEP should require that a four -factor analysis be performed and that it be 
limited to improving Circulating Fluidized Bed (CFB) SO2 removal. 

Schuylkill 
Power Plant 

PA DEP should require that a four-factor analysis be performed and that it be 
limited to improving CFB SO2 removal. 

John B. 
Rich Power 
Plant 

PA DEP should require that a four-factor analysis be performed and that it be 
limited to improving CFB SO2 removal. 

Colver 
Power Plant 

PA DEP should require that a four-factor be performed and that it be limited to 
improving the SO2 removal of the CFB and dry lime Flue-Gas Desulfurization 
(FGD) and the NOx removal of the ammonia injection system. 
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Edgar 
Thomson 
Steel Mill 

PA DEP should require that a four-factor analysis be performed, which should 
include investigation of typical boiler NOx combustion controls and some type 
of scrubbing system for the three Riley Boilers. 

Spring 
Grove Paper 
Mill 

PA DEP should require that a four-factor analysis be performed, which should 
include investigation of: 

1. Optimization of the lime injection system for the No. 5 Power Boiler. 
2.  Use of low sulfur fuel oil for the No. 5 Power Boiler and a scrubber 

system.   
3. NOx controls for the No. 5 Power Boiler and the No. 3 Recovery Boiler. 

Monessen 
Coke Works 

PA DEP should ensure that all the Consent Decree requirements are made 
enforceable in the facility’s permit and its Regional Haze SIP.  PA DEP should 
request a process overview and explanative information for coke operations. PA 
DEP should require that a 4-factor analysis be performed, which should include 
investigation of: 
1. Investigate installation of staged combustion and installation of LNBs 

and FGR on coke ovens. 
2. Investigate installation of SCR on the boilers. 

Farmers 
Valley Wax 

PA DEP should require that a 4-factor analysis be performed, which should 
include investigation of: 
1. Limiting boiler fuel oil to only No. 2 with a sulfur content of 0.05%. 
2. Requiring NOx combustion controls and some type of scrubbing system 

for the boilers.  
Covanta 
Incinerator 

PA DEP should require that a four-factor analysis be performed, which should 
include investigation of: 

1. Improving the scrubber efficiency. 
2. Installation of NOx controls on the rotary incinerators, similar to those 

developed by Covanta and installed on its other waste incinerators. 
 
Part 1.  Review of Facilities With a Four-Factor Report 
 
1 Brunner Island Steam Electric Station 
 
1.1 Overview 
 
The Talen Generation Brunner Island Steam Electric Station is located in East Manchester 
Township, York County, PA.  It consists of three units, built in the 1960s that primarily fire PA 
bituminous coal but can switch to natural gas temporarily or permanently.  Unit 1 is 345 
megawatts (MW), Unit 2 is 400 MW, and Unit 3 is 800 MW.  All the units use wet scrubbers for 
SO2 control and LNB and Overfire Air (OFA) for NOx controls.  The wet scrubbers were 
installed in 2009.  Unit 1 uses a fabric filter and Units 2 and 3 use Electrostatic Precipitators 
(ESP) for particulate control.  Unit 3 is also equipped with a Dry Sorbent Injection (DSI) system 
for acid mist control.  All three units have very low usage in 2019 ranging from 14.1% to 24.7%. 
 
The facility is subject to a CD that requires cessation of coal by December 31, 2028, and that 
beginning in 2023, only natural gas can be burned during ozone seasons.  As of the date of the 
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Talen Report,4 this CD has not been made federally enforceable via incorporation into the PA 
SIP so PA DEP should ensure that it is added. 
 
1.2 Review of Additional Potential Controls 
 
1.2.1 Earlier Switch to Natural Gas 
 
Talen states that it cannot guarantee complete conversion to natural gas prior to the CD required 
date of December 31, 2028, due to (1) market uncertainties with regard to the price of natural 
gas, (2) electricity supply and prices in the PJM region, (3) the timeline for installation of other 
new natural gas fired simple cycle and combined cycle power plants, (4) the installation of 
battery backup power and renewable energy sources, (5) winter weather, (6) the need to use up 
its existing coal inventory, and (7) existing coal contracts.  These issues appear to be either 
relatively minor or irrelevant considerations, with the possible exception being its existing coal 
contracts.  PA DEP should consider requiring an earlier permanent switch to natural gas.  
 
1.2.2 Potential Scrubber Upgrades and Post Combustion NOx Controls 
 
It appears that the scrubber systems, although installed in 2009, are significantly 
underperforming.  For instance, regarding Unit 3, Talen states the efficiency increased from 
92.6% to 93.2% when it increased the number of recycle pumps from three to four, keeping a 
fifth in reserve.  A modern wet scrubber system should be able to continuously operate at 98% 
efficiency.  Talen’s consideration of scrubber upgrades is incomplete and the additional upgrades 
such as considered in the TX FIP should be considered.5  Because scrubber upgrades are very 
site-specific, PA DEP should demand more information from Talen concerning the configuration 
and operation of these scrubber systems so they can be properly assessed.  Talen also cautions 
against the use of dibasic acid (a common wet scrubber upgrade), stating it may increase 
Mercury, but this appears unfounded and there are newer more efficient additives available that 
it does not consider.6  In any case, the scrubber upgrades Talen does consider are very cost-
effective ranging from $460/ton to $633/ton, can be implemented very quickly, and although 
incomplete should be considered.. 
 
For NOx, Talen only considers the installation of SCR once it switches over to natural gas.  SCR 
cost-effectiveness values calculated by Talen range from $13,200/ton to $23,600/ton.  Much of 
this is due to the low NOx baseline of 0.10 pounds per million British thermal units (lbs/MMbtu) 
when burning natural gas.  However, some of this is due to improper variables used in Talen’s 
SCR cost analyses (equipment life, interest rate, retrofit factor, SCR efficiency, etc.).  Talen 
should also consider upgrades to its combustion controls in the interim.  In particular, newer 
generation combustion controls are generally very cost-effective. 

                                                 
4  Based on a review of the report entitled, “Four-Factor Analysis Regional Haze Rule Second Decadal Review, 
Brunner Island LLC, Steam Electric Station Units 1, 2, and 3, revised 11/24/2020, by AECOM.” 
5  See the scrubber upgrade discussion in the TX BART FIP Proposal, 82 FR 927 (January 4, 2017).  In particular, 
see the BART FIP TSD here: https://www.regulations.gov/document/EPA-R06-OAR-2016-0611-0004.  Note this 
builds on prior scrubber analyses performed as part of the TX-OK FIP, 79 FR 74841 (December 16, 2014).  In 
particular, see the FIP TSD here: https://www.regulations.gov/document/EPA-R06-OAR-2014-0754-0008. 
6  See for instance, https://www.power-eng.com/emissions/coal-fired-power-m-o-enhancing-wet-limestone-
scrubber-efficiency/. 
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1.3 Recommendations 
 
Talen’s reasonable progress strategy consists largely of looking forward to its CD required 
switch to natural gas by the end of 2028 and ignoring coal-fired SO2 and NOx upgrades in the 
interim.7  It appears there is ample reason to conclude it could switch to natural gas earlier.  
There are reasonable interim cost-effective upgrades to its existing SO2 scrubber systems and 
NOx combustion controls that PA DEP should consider, along with an earlier switch to natural 
gas.  To this end, PA DEP should demanded more information from Talen concerning the 
configuration and operation of these scrubber systems so they can be properly assessed. 
 
2 Conemaugh Generating Station 
 
2.1 Overview 
 
The Conemaugh Generating Station is located in West Wheatfield Township, Indiana County, 
PA.  It consists of two identical 936 MW units, built in 1970 and 1971, that fire PA bituminous 
coal with natural gas for supplemental firing.  Both units are equipped with mid-1990s vintage 
wet scrubbers for SO2 control with hydrated lime injection for acid mist control, and Low NOx 
Concentric Firing System III (LNCFS3) and 2014 vintage SCRs for NOx controls.  Both units 
use ESPs for particulate control.  The units have usage in 2019 ranging from 71% to 73%.8 
 
2.2 Review of Existing Controls and Recommendations 
 
Both units are equipped with wet scrubbers for SO2 control and SCR for NOx control.  
Therefore, since these are the best controls available, a reasonable progress analyses would only 
consider potential upgrades to these controls.  Because the wet scrubbers were installed in the 
1990s, data are limited.  However, it appears that both scrubbers are operating at efficiencies at 
least above 90%9 and Conemaugh claims both scrubber systems are operating at 98% control.10  
Additional detailed analysis would be needed to determine the likelihood of additional 
reasonable SO2 reductions.  PA DEP should acquire the necessary information and perform this 
analysis. 
 
Both units are equipped with LNB and SCR systems.  Conemaugh’s Reasonably Available 
Control Technology (RACT) II requirements specify a split NOx limit, depending on whether 
the temperature at the SCR inlet is above or below 600° F.  Thus, PA DEP interprets 600° F as 
the temperature below which SCR will not function.  It is unclear how PA DEP enforces this 

                                                 
7  One stated reason is the final Regional Haze Guidance admonition on page 20: “If a source is expected to close by 
December 31, 2028, under an enforceable requirement, a state may consider that to be sufficient reason to not select 
the source at the source selection step.”  [but Brunner Island is fuel switching, not closing]  
8  Based on information contained in the report entitled, “Four-Factor Analysis Regional Haze Rule Second Decadal 
Review, Conemaugh Generating Station Units 1 and 2, revised 12/22/2020, by AECOM.” 
9  The only data available prior to 1995 is limited data in 1990 only.  It appears Unit 1’s scrubber was installed prior 
to 1995 and so the 1990 data cannot be used to estimate scrubber efficiency.  However, it appears Unit 2’s scrubber 
was installed after 1995.  Based on an analysis of Unit 2, the scrubber was estimated to be operating at 
approximately 95% at that time but that is only generally indicative of the scrubber’s current efficiency potential.  
10  See page 7 of the report. 



 7

restriction, as SCR inlet temperature is not reported to EPA and does not appear to be required to 
be reported to PA DEP via a permit condition.  Conemaugh should be required to provide daily 
SCR inlet temperatures so this situation can be examined.  Without any way of verifying SCR 
inlet temperature, a more thorough analysis could examine the daily NOx rate for days with full 
operation and close to full heat input, which should correspond to periods during which the SCR 
inlet temperature should be in excess of 600° F.  Similar concerns and comments regarding this 
issue apply to other SCR systems reviewed. 
 
Overall, the SCR systems appear to be operating at only about 60% efficiency and fluctuates 
quite a bit, with NOx monthly rates rarely below 0.10 lbs/MMBtu.  Conemaugh states that when 
the SCR inlet temperature is above 600° F, the control efficiency is 84%.  Conemaugh does not 
consider SCR system upgrades.  However, modern SCR systems should be able to consistently 
perform at 95% efficiency with a floor of approximately 0.05 lbs/MMBtu or slightly lower.  In 
fact, it appears that Conemaugh demonstrated that its SCR systems can operate at or exceeding 
that efficiency.11  At other times during continuous monthly operation it has not duplicated this 
performance, but this may be partly explained as low-load continuous operation resulting in the 
SCR inlet being below 600° F.  Therefore, it is likely that additional cost-effective NOx 
reduction is possible, potentially with the addition of reheat to ensure the SCR inlet temperature 
remains in the preferred temperature range.  Low temperature catalyst could also be an option.  
Conemaugh, also considers retrofitting the existing LNBs updated combustion controls, although 
this option does not appear to have been fully explored.  Also, the cost-effectiveness of the 
combustion control NOx upgrades is unusually high but some of this is due to improper variables 
used in Conemaugh’s cost analyses (equipment life, interest rate, improper cost items, etc.).  PA 
DEP should investigate both an upgrade to the SCR systems and to the combustion controls be 
investigated. 
 
3 Homer City Generating Station 
 
3.1 Overview 
 
The Homer City Generating Station is located 45 miles northeast of Pittsburgh in Indiana 
County.  It consists of three coal-fired units of 690 MW, 690 MW, and 710 MW in size.  The 
first two units were built in 1969 and the third was built in 1977.  All three units burn PA 
bituminous coal.  Units 1 and 2 are equipped with LNB/Separated Overfire Air (SOFA) and SCR 
for NOx control, ESP for particulate control, and were retrofitted in 2014 and 2015 with NIDS12 
for SO2 control.  Unit 3 is equipped with LNB/SOFA and SCR for NOx control, ESPs for 

                                                 
11  In May, June, July, August, and September, 2018 when Unit 1 was operating continuously or nearly so, the 
monthly NOx rates were, 0.083, 0.073, 0.072, 0.066, and 0.057 lbs/MMBtu, respectively.  Similarly, in May, June, 
July, August, and September, 2018 when Unit 2 was operating continuously or nearly so, the monthly NOx rates 
were, 0.067, 0.056, 0.060, 0.061, and 0.071 lbs/MMBtu, respectively. 
12  NIDS is a newer type of high performing dry scrubber that is typically slightly more efficient, less costly, and 
more flexible that a traditional dry scrubber.  NIDS also typically contain a fabric filter for particulate control:  
https://www.ge.com/power/steam/aqcs/sox-control.  
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particulate control, and a wet scrubber for SO2 control that was installed in 2001.  Gross station 
capacity for 2019 is reported to be 42%.13 
 
3.2 Review of Existing Controls and Recommendations 
 
Units 1 and 2 are equipped with dry scrubbers and Unit 3 is equipped with a wet scrubber for 
SO2 control.  The dry scrubbers appear to be operating at approximately 95% control.  NIDS 
systems may be capable of slightly greater efficiency, but typically higher NIDS efficiencies 
drop off as the coal sulfur increases.  The Homer City facility burns fairly high sulfur coal, so 
assuming the efficiency figure is accurate, additional significant SO2 reductions may not be 
reasonable from Units 1 and 2.  Nevertheless, Homer City did investigate upgrading the NIDS 
systems but the cost-effectiveness figures were very high.  PA DEP should check these  
calculations. 
 
The wet scrubber on Unit 3, installed in 2001, is reported to be operating at 90% efficiency.14  
More detailed analysis is necessary to confirm this.  However, Unit 3’s SO2 emissions are 
significantly higher than Units 1 and 2, which would seem to confirm its lower efficiency, 
assuming all three units burn the same coal, which is likely.  Also, in contrast to Units 1 and 2, 
the wet scrubber on Unit 3 operates erratically with large swings in SO2 emissions.  Homer City 
did not investigate upgrading the wet scrubber on Unit 3 and only investigated replacing it with a 
NIDS system.  Consequently, it is recommended that Unit 3 be evaluated for upgrades to its wet 
scrubber.  This would require the use of site-specific and likely confidential information and thus 
is not suitable for an independent analysis.  Therefore, PA DEP should acquire the necessary 
information and perform this analysis. 
 
Homer City’s permit specifies a split NOx limit, depending on whether the temperature at the 
SCR inlet is above or below 600° F (the typical lower limit for efficient SCR operation).  
Overall, the SCR systems appear to operating at only about 70 – 75% efficiency.  The NOx 
monthly rates on Units 1 and 2 fluctuate around 0.10 lbs/MMBtu whereas the NOx monthly rate 
on Unit 3 is fairly steady as slightly lower that 0.10 lbs/MMBtu.  Modern SCR systems should 
be able to consistently perform at 95% efficiency with a floor of approximately 0.05 lbs/MMBtu 
or slightly lower.  Therefore, it appears additional NOx reduction may be possible, potentially 
with the addition of reheat to ensure the SCR inlet temperature remains in the preferred 
temperature range.  Low temperature catalyst could also be an option.  Homer City investigated 
upgrading the combustion controls and the SCR systems on all three units.  Although Homer 
City’s reported cost-effectiveness figures for the upgraded combustion controls and SCR systems 
are very high, this appears to be at least partly due to improper variables used in Homer City’s 
cost analyses (equipment life, interest rate, improper cost items, etc.) and misuse of EPA’s 
Retrofit Cost Analyzer Tool.15  PA DEP should investigate upgrades to the SCR systems and to 
the combustion controls. 
                                                 
13  Based on information contained in the report entitled, “Four Factor Analysis for Regional Haze, Homer City 
Generating Station Units 1, 2 and 3, Homer City Generation L.P. Center Township Indiana County Pennsylvania, 
October 30, 2020.” 
14  See pages 5-6 of the report. 
15  See https://www.epa.gov/airmarkets/retrofit-cost-analyzer.  These tools are not compliant with the Control Cost 
Manual with modification to remove disallowed costs such as Allowance for Funds Used During Construction 
(AFUDC). 
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4 Magnesita Refractory 
 
4.1 Overview 
 
The Magnesita Refractory is located in York, PA.  It operates two coal and pet coke fired rotary 
kilns in the production of doloma sinter, used in the production of refractory products.  The 
Magnesita facility is the only producer of doloma sinter in the U.S.  Although similar to lime 
kilns used in the production of cement, the production of doloma sinter is differentiated in a 
number of ways, including the much higher temperatures reached in the kilns.  The facility is 
currently in the process of upgrading its production process, which includes NOx and SO2 
controls.  This upgrade is expected to be completed by July 31, 2021.16   
 
4.2 Review of Existing Controls and Recommendations 
 
The only current controls are baghouses.  However, all kilns that use limestone or dolomite as a 
feed result in some inherent SO2 control.  Because of this, Magnesita estimates that SO2 is 
controlled by approximately 75% in Kiln 1 and 50% in Kiln 2.17  Magnesita is currently 
installing upgrades including the installation of oxygen enrichment systems to enhance 
production rates, enhanced air mixing technology for the control of NOx, and DSI for the control 
of SO2.  Because these controls are already required under a separate, non-regional haze 
mandate, the emission reductions and the costs of these controls are included in the baseline.  
Therefore, the cost-effectiveness calculations only consider the optimization of these controls.  
PA DEP should investigate the optimization of these controls.   
 
Regarding SO2, Magnesita states the DSI system will be tuned to reach a SO2 emission target 
that it expects will be a minimum of 20% additional control.  This is described in terms of 
something approaching optimization testing, but with a set goal in mind.  Magnesita states that at 
the theoretical sorbent injection rate, bag life would be compromised, thus increasing costs, but it 
does not commit to calculating this cost-effectiveness.  Magnesita investigated additional SO2 
controls including dry, semi-dry, and wet scrubbing.  The cost-effectiveness of these controls is 
very high.  Some of this is due to improper variables used in Magnesita’s cost analyses 
(equipment life, interest rate, improper cost items, etc.).  Nevertheless, due to the ongoing 
installation of the DSI system, PA DEP should pursue optimization of the DSI system. 
 
Regarding NOx, Magnesita is installing air mixing technology similar to what is installed at one 
of its plants in Austria.  This is a proprietary technology that Magnesita estimates will results in 
an approximately 30% NOx reduction.  Again, Magnesita should do actual optimization testing 
with the goal being maximum NOx reduction.  Magnesita considered SCR, SNCR, and LNBs.  
None of these controls have been demonstrated on the type of dolma sinter kilns Magnesita 
employs and Magnesita states that in its RACT II analysis, PA DEP found all these technologies 
infeasible.  Although Magnesita notes that no SCR control has been demonstrated on its kilns, it 
does cost out tail-end SCR systems for each kiln.  Magnesita states that a scrubber and reheat 

                                                 
16  Based on information contained in the report entitled, “Regional Haze Four-Factor Analysis, Magnesita York, 
PA, Prepared By: Magnesita and Trinity Consultants, July 2020 (Revised October 2020).” 
17  See page 2-3 of the report. 
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have been assumed in the analysis to prevent catalyst poisoning.  This should be verified 
thorough discussions with vendors.  While scrubber cost-effectiveness is fairly high, this is 
again, at least partly due to improper variables used in Magnesita’s cost analyses (equipment life, 
interest rate, improper cost items, etc.).   
 
5 Montour Steam Electric Station 
 
5.1 Overview 
 
The Montour Steam Electric Station is located in Washingtonville Township, Montour County, 
PA, and is owned and operated by Montour, LLC, a part of Talen Generation.  It consists of two 
750 MW units, built in 1972 and 1973, that burn PA bituminous coal.  Both units are equipped 
with wet scrubbers for SO2 control that were installed in 2008.  Both units also are equipped with 
LNBs, and SCR systems that were installed in 2000 – 2001 for NOx control.  Dry hydrated lime 
is also injected for acid mist control.  The 2019 capacity of Units 1 and 2 are reported to be 6.8% 
and 11.6%, respectively.18 
 
Talen has announced that it will cease coal burning at Montour by December 31, 2025.19  A 
federally enforceable commitment to this effect should be included in the Regional Haze SIP.  
 
5.2 Review of Existing Controls and Recommendations 
 
It appears the Montour wet scrubbers are operating below 90% efficiency.  A modern wet 
scrubber system should be able to continuously operate at 98% efficiency.  As with Brunner 
Island, Talen’s consideration of scrubber upgrades is incomplete and the additional upgrades 
such as considered in the TX FIP mentioned earlier would be applicable.  PA DEP should 
demand more information from Talen concerning the configuration and operation of these 
scrubber systems so they can be properly assessed.  Talen also cautions against the use of dibasic 
acid (a common wet scrubber upgrade), stating it may increase mercury, but this appears 
unfounded and there are newer more efficient additives available that it does not consider.20  
Nevertheless, the scrubber upgrades Talen does consider are very cost-effective ranging from 
$172/ton to $218/ton and can be implemented very quickly.  PA DEP should demand a thorough 
analysis from Talen regarding upgrading its wet scrubbers. 
 
Similarly, Montour’s SCR systems are underperforming.  As with Conemaugh, Montour is 
subject to the same RACT II SCR requirements, concerning operation of its SCR system when 
the inlet temperature exceeds 600° F, but like Conemaugh, Montour has demonstrated that its 
SCR systems can operate at much higher efficiencies.21  At other times during continuous 

                                                 
18  Based on information contained in the report entitled, “Four-Factor Analysis Regional Haze Rule Second 
Decadal Review, Montour LLC, Steam Electric Station Units, AECOM, revised 11/24/2020.” 
19  https://www.sierraclub.org/press-releases/2020/11/sierra-club-and-stoney-beach-association-statements-talen-
energy-s-commitment. 
20  See for instance, https://www.power-eng.com/emissions/coal-fired-power-m-o-enhancing-wet-limestone-
scrubber-efficiency/. 
21  In May, June, July, August, and September, 2003 when Unit 1 was operating continuously or nearly so, the 
monthly NOx rates were, 0.043, 0.047, 0.043, 0.045, and 0.045 lbs/MMBtu, respectively.  Similarly, in May, June, 
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monthly operation it has not duplicated this performance, but this may be partly explained as 
low-load continuous operation resulting in the SCR inlet being below 600° F.  Considering the 
2025 switch to natural gas, it is recommended that any additional NOx reductions focus on 
ensuring that Montour operate its existing SCR systems continuously and efficiently.  PA DEP 
should investigate this in detail. 
 
6 Shawville Generating Station 
 
6.1 Overview 
 
The Shawville Generating Station, a 626 MW facility located in Shawville PA, is owned and 
operated by Shawville Power, LLC.  It consists of four units.  Units 1 and 2 are 125 MW each 
and were built in 1954.  Units 3 and 4 are 188 MW each and were built in 1959 and 1960.  The 
entire facility was retired in July, 2016, but was reopened in December 2016, after having all 
four units repowered with natural gas with a combined capacity of 590 MW.  The reported 2019 
capacity for Units 3 and 4 is about 6%. 
 
6.2 Missing Analyses of Units 1 and 2 
 
The report states PA DEP only requested that Units 3 and 4 be assessed for reasonable progress.  
PA DEP should explain why it made this determination.22 
 
6.3 Review of Existing Controls and Recommendations 
 
All four units have burned only natural gas since being repowered in 2016, so SO2 emissions are 
now extremely low.  Units 1 and 2 are equipped with LNBs and SNCR.  Units 3 and 4 are 
equipped with LNBs with close coupled SOFA and SNCR.  Since the repowering to natural gas, 
the typical monthly NOx emissions range from 0.055 to 0.075 lbs/MMBtu.   
 
The report states that at least Units 3 and 4 are still permitted to burn coal.  The four-factor 
analyses does consider coal burning for Units 3 and 4.  This includes consideration of wet 
scrubbing, dry scrubbing, and DSI.  The resulting cost-effectiveness values are very high.  Some 
of this is due to improper variables used in Shawville’s cost analyses (equipment life, interest 
rate, improper cost items, etc.).23 
 
Retrofitting with SCR was also considered (separately assuming gas and coal) but the cost-
effectiveness values were extremely high, reflecting the units’ small size and capacity. 
 
PA DEP should provide an explanation of why Units 1 and 2 were not included in Shawville’s 
analyses.  At a minimum, PA DEP should require an enforceable permanent ban on coal.  
 

                                                 
July, August, and September, 2003 when Unit 2 was operating continuously or nearly so, the monthly NOx rates 
were, 0.066, 0.049, 0.030, 0.055, and 0.038 lbs/MMBtu, respectively. 
22  Based on information contained in the report entitled, “Reasonable Progress Analysis Regional Haze Rule 
Second Decadal Review, Shawville Generating Station Units 3 and 4, AECOM, Revised September 10, 2020.” 
23  See page 2 of the report. 
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7 Seward Generating Station 
 
7.1 Overview 
 
The Seward Generating station is located in New Florence, PA and is owned by Seward 
Generation.  It consists of two 262.5 MW essentially identical units built in 2004 on the site of a 
former retired coal-fired power plant.  Both units fire waste coal from abandoned coal refuse 
piles in the area.  Reportedly, Pennsylvania counts waste coal as an alternative fuel for electric 
generation which allows Seward to earn renewable energy credits like wind and solar generation 
facilities.  Pennsylvania also grants waste coal power plants tax credits.24  Seward is also 
permitted to burn pet coke.  Both units utilize Circulating Fluidized Bed combustors, which use 
limestone to control SO2 emissions, and are also equipped with NIDS.  Both units are also 
equipped with SNCR to control NOx.  The 2019 capacity factors for the units average 45.6%.25  
Seward is not part of EPA’s EBCR Mercury and Air Toxics Standards final rule.26 
 
7.2 Review of Existing Controls and Recommendations 
 
A NIDS system is capable of SO2 control efficiencies approaching 98%, similar to a wet 
scrubber.  Therefore, it can be considered the best control available.  However, the key problem 
in assessing the effectiveness of Seward’s SO2 and NOx controls is that when the station was 
built in 2004, it was built with its current NIDS and SNCR systems.  Therefore, there is no 
previous baseline from which to estimate the control efficiencies.  Seward does not reveal these 
control efficiencies in its report.  Lacking this information, potential upgrades to these controls 
cannot be properly assessed.  In fact, in order to avoid properly assessing upgrades to its NIDS 
system, Seward simply assesses the unrealistic replacement of the NIDS with wet scrubbers.  PA 
DEP should require Seward to reveal any information regarding the efficiencies of its NIDS on 
both units and properly perform a four-factor analysis that includes potential upgrades to the 
NIDS. 
 
SNCR can result in NOx control efficiencies ranging between 25 – 65%,27 but the performance 
of an SNCR system is very site-specific.  Seward does minimally investigate upgrading its 
SNCR systems, again without revealing the current SNCR efficiencies.  It concludes that 
reducing the NOx rate from 0.10 lbs/MMBtu to 0.08 lbs/MMBtu would result in a cost-
effectiveness of $1,216/ton.  Seward does not indicate which ammonia utilization rate it views as 
being proper.  Also, the current NOx emission rate is well above the 0.10 lbs/MMBtu baseline, 
something that is likely to improve the cost-effectiveness figure.  In any case, although Seward 

                                                 
24  See https://www.post-gazette.com/business/powersource/2015/12/02/Latrobe-company-Robindale-Energy-bets-
on-waste-coal-NRG-Seward-Pennsylvania/stories/201512020230.  See also 
http://www.paenvironmentdigest.com/newsletter/default.asp?NewsletterArticleID=36539.  
 
25  Based on information contained in the report entitled, “Four-Factor Analysis Regional Haze Rule Second 
Decadal Review, Seward Generating Station Units 1 and 2, AECOM, Revised September 21, 2020.” 
26  See 73 FR 20838 (April 15, 2020) which defined a separate Eastern Bituminous Coal Refuse (EBCR) 
subcategory, with monthly emission limits for HCl of 4.0E–2 lb/MMBtu or 4.0E–1 Pounds per Megawatt-hour 
(lb/MWh) and for SO2 of 6.0E–1 lb/MMBtu or 9.0 lb/MWh.  These limits only apply to Colver, Ebensburg and 
Scrubgrass in PA and Grant Town in WV. 
27  EPA Control Cost Manual, Section 4, Chapter 1, Selective Noncatalytic Reduction, April 2009, page 1-2. 
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ultimately concludes its SNCR systems are adequate, PA DEP should require an investigation of 
SNCR upgrades and performance testing to fine-tune the NOx limit in light of the site-specific 
nature of SNCR. 
 
8 U.S. Steel Mon Valley Works Clairton Plant 
 
8.1 Facility Overview 
 
The U.S. Steel (USS) Mon Valley Clairton Plant is located approximately twenty miles south of 
Pittsburgh in Clairton, PA, and sits along the west bank of the Monongahela River.  It is the 
largest coke manufacturing facility in the U.S.  It operates ten coke oven batteries and produces 
approximately 4.3 million tons of coke annually, serving customers in the commercial coke 
market as well as U. S. Steel’s steelmaking facilities near Pittsburgh, PA and elsewhere in the 
U.S.  All ten coke batteries (1, 2, 3, 13, 14, 15, 19, 20, B, and C), six boilers (1, 2, 5, 6, 7, and 8), 
and one Shell Claus Off-Gas Treating (SCOT) incinerator were considered.28  PA DEP deemed 
Boilers No. 2, R1, and T1 to be Best Available Retrofit Technology (BART)-eligible, and 
assigned SO2 and NOx limits.29 
 
8.2 Review of Existing Controls and Recommendations 
 
USS should provide a process overview with a flow chart and sufficient diagrams and 
explanation necessary to understand the processes and the pollution control train.  Also, PA DEP 
should document all the significant sources of pollution in the facility and demonstrate that the 
ten coke batteries, six boilers, and the SCOT incinerator constitute the sum total of all the units 
that should be assessed for regional haze. 
 
8.2.1 SO2 Control Review 
 
It appears from the information provided that SO2 is very well controlled by the SCOT plant. 
SCOT plants are designed to recover up to 99.9% of sulfur.30  Because U.S. Steel recovers sulfur 
to make a salable product, it is motivated to operate the SCOT plant at its maximum efficiency 
and USS states its SCOT plant operates at 99.8% efficiency.  As for the total SO2 reported 
emitted from the ten coke batteries and six boilers, Boilers 1 and 2 emit the highest levels of SO2 
at 109.9 and 121.4 tons per year (tpy), respectively.  USS states it is planning on the installation 
of a cogeneration project that would result in the removal of three boilers (Boiler 1, Boiler 2 and 
Boiler R-1) and a significant emissions reduction for the remaining boilers.  PA DEP should 
ensure that any reductions are secured by the SIP, if a permit is finalized.  The SCOT incinerator 
is at the tail-end of the plant and there do not appear to be any further controls in place for it.  
Nevertheless, USS costed SO2 controls for the coke batteries and boilers.  These cost analyses 
suffer from the usual improper variables and assumptions (equipment life, interest rate, 
efficiency, etc.), but nevertheless result in extremely high cost-effectiveness values.   

                                                 
28  Based on information contained in the report entitled, “Regional Haze Four-Factor Analysis, U. S. Steel – Mon 
Valley Works Clairton Plant, Trinity Consultants, Revised October 29, 2020.” 
29  See PA DEP Revision to the State Implementation Plan for Regional Haze, December 2010.  Page 61. 
30  See the following for an explanation of this system: https://www.shell.com/business-customers/catalysts-
technologies/licensed-technologies/emissions-standards/tail-gas-treatment-unit/scot-process.html.  
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8.2.2 NOx Control Review 
 
USS considered NOx controls for the ten coke batteries and six boilers.  It concluded there are no 
retrofit NOx controls that are technically feasible for the SCOT incinerator or ten coke batteries.  
However, staged combustion is a common NOx control used in coke ovens.  In fact, USS states 
that a form of staged combustion (PROven) is employed on coke battery C, but notes: “installing 
a similar system on any of the existing ovens would require a complete overhaul due to the 
fundamental design differences between Battery C and the rest of the coke ovens,” and does not 
discuss it further.31  PA DEP should require USS to provide additional details of the cost and 
time necessary to implement this NOx control technology. 
 
USS states that LNBs are not technically feasible for the boilers.  However, a 2006 technical 
report, specifically focused on LNBs for steel industry boilers that burn Coke Oven Gas (COG), 
like the ones employed at the Clairton Plant, concluded that LNBs are very effective at 
controlling NOx.32  This paper also discusses the use of FGR for these boilers, which USS 
dismisses as infeasible.  Consequently, PA DEP should require USS to consider these 
technologies for implementation at the Clairton Plant. 
 
USS also investigated reducing NOx from its boilers through SNCR and SCR.  Based on USS’s 
figures, only Boilers 1 and 2 emit significant quantities of NOx, at 562.4 and 188.9 tpy, 
respectively.  The resulting cost-effectiveness values for Boilers 1 and 2 are high for SCR ($14 
Kiloton (K/ton) – $25K/ton) but extremely high for SNCR ($118K/ton – $196K/ton).  For SCR, 
this is partly due to USS’s claim that reheat is necessary to bring the SCR inlet temperature up to 
the range where the catalyst will function.  However, for both SCR and SNCR, USS uses a 
number of improperly selected costing parameters (e.g., equipment life, interest rate, 
contingency, etc.) and a number of costs items that appear high should be documented (e.g., 
water, reagent, electricity).  As noted above, USS states that it is planning on the installation of a 
cogeneration project that would result in the removal of three boilers, including Boilers 1 and 2.  
If a permit is finalized, this should become an enforceable commitment. PA DEP should perform 
a further investigation of the use of SCR.   
 
9 Vitro Flat Glass Carlisle Plant 
 
9.1 Facility Overview 
 
The Vitro Plant is located in Carlisle, PA and manufactures flat glass for residential and 
commercial use.  Flat glass is produced by floating molten glass from the melting furnace on a 
bath of molten tin until the glass hardens.  The sources considered are two flat glass melting 
furnaces, each with a capacity to manufacture 700 tons of flat glass per day.  The furnaces are 
permitted to fire natural gas or No. 2 fuel oil with a maximum sulfur content of 0.0015% (15 
parts per million (ppm)) by weight.  Both furnaces are equipped with LNBs.  Furnace 1 is also 

                                                 
31  See page 4-2 of the report. 
32  See “Development And Demonstration Of Novel Low-NOx Burners For Boilers In The Steel Industry, Final 
Technical Report (September 1999 to September 2006), Gas Technology Institute.”  Available at 
https://www.osti.gov/servlets/purl/896758, or https://digital.library.unt.edu/ark:/67531/metadc883988/m2/.  
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equipped with oxygen lancing, but it is unclear to what extent it functions to control NOx.  
Furnace 2 is equipped with SCR/ESP.33   
 
9.2 Review of Existing Controls and Recommendations 
 
Vitro states that although it is permitted to fire No. 2 fuel oil, it is used only as a backup and has 
not done so in over five years.34  The reported SO2 emissions from the furnaces are 201 and 175 
tpy35, and the permitted sulfur content of the fuel oil that is allowed to be combusted is the same 
as ultra low sulfur diesel.  However, should Vitro begin combusting No. 2 fuel oil again, the SO2 
emissions will greatly increase.  Therefore, PA DEP should consider eliminating No. 2 fuel oil as 
a fuel source. 
 
Vitro indicates that the SCR/ESP system associated with Furnace 2 was installed to meet 
emission requirements in a new PA DEP regulation (promulgated in June 2010) controlling NOx 
emissions from glass melting furnaces.  However, in 2011, PPG Industries, Inc. (the former 
owner/operator of the Carlisle plant) requested an alternative emission requirement for Furnace 
1, which was approved by PA DEP.36  PA DEP should require Vitro to explain why Furnace 1 
was not required to install the same SCR/ESP system as Furnace 2, as the NOx emissions from 
Furnace 2, equipped with the LNBs and SCR/ESP system is reported to be 616 tpy, whereas that 
for Furnace 2, equipped with the LNBs and oxygen lancing system is much higher at 2,247 tpy.  
Although Vitro concludes that no controls are justified, its SCR/ESP control cost analysis results 
in a cost-effectiveness of $2,800/ton, which is reasonable.  After correcting this analysis for a 
number of improper assumptions and cost items, it is expected this figure will become even more 
reasonable.  Therefore, PA DEP should require that SCR/ESP be properly investigated for 
Furnace 1. 
 
10 Keystone Generating Station 
 
10.1 Overview 
 
The Keystone Generating Station is located in Shelocta, PA.  It consists of two 910 MW units 
that burn PA bituminous coal.  Both units are equipped with LNB and SCR for NOx control, 
hydrated lime injection for acid mist control, wet scrubbers for SO2 control, and ESPs for 
particulate control.  Unit 1 and 2 capacities averaged 82% and 67%, respectively.37   
 
10.2 Review of Existing Controls and Recommendations 
 
Units 1 and 2 are equipped with underperforming wet scrubbers.  Keystone states that inlet 
Certified Energy Managers (CEMs) to the wet scrubbers indicate SO2 control efficiencies of 

                                                 
33  Based on information contained in the report entitled, “Regional Haze Four-Factor Analysis, Vitro Flat Glass 
LLC – Carlisle, Pennsylvania, October 2020. 
34  See page 23 of the report. 
35  Although low, these levels seem to indicate another source besides the natural gas that Vitro states is used to fire 
the furnaces, which should be explained. 
36  See page 19 of the report. 
37  Based on information contained in the report entitled, “Four Factor Analysis for Regional Haze, Second Decadal 
Review, Keystone Generating Station Units 1 and 2, AECOM, Revised (Rev.02): February 11, 2021.’ 
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90.7% and 92.7% for Units 1 and 2, respectively.38  As has been discussed in relation to other 
EGUs, a modern wet scrubber system should be able to continuously operate at 98% efficiency 
and the additional upgrades such as considered in the TX FIP would be applicable.  PA DEP 
should demand more information  from Keystone concerning the configuration and operation of 
these scrubber systems so they can be properly assessed.  Keystone also cautions against the use 
of dibasic acid (a common wet scrubber upgrade), stating it may increase mercury, but this 
appears unfounded and there are newer more efficient additives available that it does not 
consider.39  Nevertheless, the scrubber upgrades Keystone does consider, consisting of simply 
running one more level of recycle pumps, are very cost-effective at $413/ton can be implemented 
essentially immediately.  Likely other upgrades are also cost-effective and should be pursued. 
 
Units 1 and 2 are also equipped with SCR systems that are subject to the same temperature 
fluctuations discussed in relation to other EGUs in this analysis and those comments apply here.  
However, Keystone states that “Optimization of the existing SCR systems will be addressed as 
part of the forthcoming case-by-case NOx RACT analysis.”40  Whatever optimization that would 
be contemplated during such a RACT analysis should be done as part of the upcoming regional 
haze SIP.  In addition, Keystone states that it used Conemaugh’s LNB upgrade cost analyses 
because Conemaugh is a sister facility.  The comments concerning the flaws in Conemaugh’s 
cost analysis apply here as well.  In summary, PA DEP should require that Keystone investigate 
SCR and LNB. 
 
Part 2.  Review of Facilities Without a Four-Factor Report 
 
Based on information provided, the facilities in this section are not among those required by PA 
DEP to submit a four-factor analysis.  Emissions and controls data for the EGUs was retrieved 
from EPA’s AMPD site.  Based on this and other information, this report makes general 
recommendations regarding the potential for the existing controls to be improved or more 
efficient controls to be installed.  
 
Emissions for the non-EGUs were limited to annual emissions data retrieved from PA DEP. 41  
These data do not list pollutants on a unit basis, but rather on a general source type basis for each 
facility (e.g., combustion units, process).  For instance, multiple boilers would be grouped 
together under “combustion units.”  Additional information concerning the individual unit 
emissions has been requested from PA DEP and Allegheny County Health Department 
(jurisdiction over Edgar Thomson) under PA’s Right-to-Know Law, but that information has not 
yet been received.  Title V permits were consulted to determine the units most likely to be 
significant contributors to these emissions.  Because of the limited data for the non-EGUs 
without four-factor analyses, this report summarizes plant data but does not make 
recommendations regarding controls.   
 

                                                 
38  See page 6. 
39  See for instance, https://www.power-eng.com/emissions/coal-fired-power-m-o-enhancing-wet-limestone-
scrubber-efficiency/. 
40  See page 11.   
41  See http://cedatareporting.pa.gov/reports/powerbi/Public/DEP/AQ/PBI/Air_Emissions_Report. 
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1 NRG Cheswick Power Plant (Fossil Fuel Electric Power Generation, Cumulative 
Q/d=38.3) 

 
1.1 Facility Overview 
 
The Cheswick Power Plant consists of one 635 MW unit, located in Springdale, PA.  It fires PA 
bituminous coal.  It is equipped with a wet scrubber to control SO2.  It is also equipped with 
LNBs, separated OFA, and SCR to control NOx, and an ESP to control particulate.  This EGU’s 
percentage operating time has been steadily declining from 2017 through 2020, at 40.5%, 45.7%, 
37.3%, and 24.1% of the time, respectively. 
 
1.2 Review of Existing Controls and Recommendations 
 
The wet scrubber and SCR are considered the best available controls.  Therefore, only upgrades 
to those controls should be considered.  Currently, Cheswick’s Title V permit limits SO2 to 3,176 
lbs/hr on a daily average basis, 10,080 lbs/hr on a rolling three-hour basis, and 13,911 tons/yr.  It 
limits NOx to 0.12 lbs/MMBtu when the SCR inlet is equal or greater than 600° F and 0.35 
lbs/MMBtu when less than 600° F (essentially no SCR operation).  It also limits NOx to 5,621 
tons/yr. 
 
A modern wet scrubber should be able to consistently operate at 98% efficiency.  Although 
Cheswick’s wet scrubber efficiency cannot be estimated from a review of this limited scope, it is 
evident that Cheswick’s wet scrubber is not operating at maximum efficiency.  This can be seen 
from a plot of Cheswick’s monthly SO2 versus its monthly hours and examining those periods 
when the EGU is essentially operating at full capacity.  Although it has consistently 
demonstrated the ability to operate below 0.10 lbs/MMBtu on a monthly basis, the vast majority 
of the time it is significantly above this point.  This is because its permit allows this behavior.  
Therefore, PA DEP should request a four-factor analysis for Cheswick to examine upgrades to 
its wet scrubber. 
 
Similarly, a modern SCR system should be able to operate at 95% efficiency with a floor of 0.05 
lbs/MMBtu or slightly lower.  As referenced above, Cheswick’s permit specifies a split NOx 
limit, depending on whether the SCR inlet temperature is above 600° F, at which point the 
catalyst would be active.  Since at least 2011, Cheswick has never approached this level of 
performance, but as discussed elsewhere in this report, a more thorough analysis may be able to 
identify if this condition was likely being met.  Regardless, it is likely that the SCR system is not 
performing at its maximum efficiency which could be potentially remedied with the addition of 
reheat to ensure the SCR inlet temperature remains in the preferred temperature range, or the 
usage of catalyst designed to operate in lower temperature ranges.  Therefore, PA DEP should 
require a four-factor analysis be performed for Cheswick, including upgrades to its SCR system. 
 
2 Ebensburg Power Plant (Fossil Fuel Electric Power Generation, Cumulative Q/d=23.2) 
 
2.1 Facility Overview 
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Constructed in 1991, the Ebensburg Power Plant is a single 50 MW unit located near Ebensburg, 
Pennsylvania.  The plant burns waste coal.  It utilizes a CFB boiler, which uses limestone to 
control SO2 emissions.  It has no NOx controls and uses a baghouse to control particulate.  This 
EGU’s percentage operating time has been fairly high from 2017 through 2020, at 76.2%, 
91.7%, 78.8% and 84.0% of the time respectively.  Ebensburg is part of EPA’s EBCR Mercury 
and Air Toxics Standards (MATS) final rule.42 
 
2.2 Review of Existing Controls and Recommendations 
 
Ebensburg’s only SO2 control is the use of limestone in its CFB boiler and it does not have any 
NOx control.  The annual SO2 emissions have been fairly high for a plant of this size, ranging 
from 1,180 to 1,855 tpy from 2017 to 2020.43  This is reflected in its monthly SO2 emission rate 
which ranges from about 0.55 lbs/MMBtu to 0.74 lbs/MMBtu.  Its annual NOx emissions from 
2017 – 2020 have ranged from 178 to 308 tpy, which reflect the lower combustion temperature 
of CFB boilers.  This EGU is small, its NOx emissions are small, and it burns waste coal, which 
is an environmental problem in Pennsylvania.  Consequently, while PA DEP should perform a 
four-factor analysis for Ebensburg, it is recommended that it be limited to increasing its CFB 
boiler SO2 removal. 
 
3 Schuylkill Energy St. Nicholas Cogen (Fossil Fuel Electric Power Generation, 

Cumulative Q/d=6.3) 
 
3.1 Facility Overview 
 
The St. Nicholas Cogeneration Plant is a single 99.2 MW unit owned and operated by Schuylkill 
Energy Resources near Shenandoah, Pennsylvania.  It was constructed in 1989 on the site of the 
St. Nick coal breaker and burns waste coal which was left behind from that operation.44  It 
utilizes a CFB boiler, which uses limestone to control SO2 emissions.  It has no NOx controls 
and uses a baghouse to control particulate.  This EGU’s percentage operating time has been high 
from 2017 through 2020, at 90.7%, 94.8%, 89.5%, and 94.6% of the time, respectively.  St. 
Nicholas is not part of EPA’s EBCR MATS final rule.45 
 
3.2 Review of Existing Controls and Recommendations 
 

                                                 
42  See 73 FR 20838 (April 15, 2020) which defined a separate Eastern Bituminous Coal Refuse (EBCR) 
subcategory, with monthly emission limits for HCl of 4.0E–2 lb/MMBtu or 4.0E–1 lb/MWh and for SO2 of 6.0E–1 
lb/MMBtu or 9.0 lb/MWh.  These limits only apply to Colver, Ebensburg and Scrubgrass in PA and Grant Town in 
WV. 
43  Contrast this with the SO2 emissions of the St. Nicolas EGU, which is almost twice as large but which SO2 
emissions are smaller.  This is likely mainly due to the sulfur content of the bituminous waste coal that Ebensburg 
burns, which is about three times greater than the anthracite coal that St. Nicolas burns.  However, but it may also be 
due in part to how the Ebensburg CFB is configured.  
44  Breakers transformed large, hard-to-ignite chunks of mined anthracite coal into smaller sizes that could more 
easily be burned to produce energy or for use in steel production. 
45  See 73 FR 20838 (April 15, 2020) which defined a separate Eastern Bituminous Coal Refuse (EBCR) 
subcategory, with monthly emission limits for HCl of 4.0E–2 lb/MMBtu or 4.0E–1 lb/MWh and for SO2 of 6.0E–1 
lb/MMBtu or 9.0 lb/MWh.  These limits only apply to Colver, Ebensburg and Scrubgrass in PA and Grant Town in 
WV. 
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Like Ebensburg, St. Nicholas’ only SO2 control is the use of limestone in its CFB boiler; the 
plant does not have any NOx controls.  The annual SO2 emissions ranged from 955 to 1,064 tpy 
from 2017 to 2020, with an SO2 permit limit of 0.20 lbs/MMBtu on a thirty-day average.  Its 
annual NOx emissions from 2017 – 2020 ranged from 275 to 305 tpy and it has a NOx permit 
limit of 0.16 lbs/MMBtu on a thirty-day average.  Also like Ebensburg, this EGU is small, its 
NOx emissions are small, and it burns waste coal.  Consequently, while PA DEP should perform 
a four-factor analysis for St. Nicolas, it is recommended that it be limited to increasing its CFB 
boiler SO2 removal. 
 
4 Gilberton Power John B Rich Power Station (Fossil Fuel Electric Power Generation, 

Cumulative Q/d=5.9) 
 
4.1 Facility Overview 
 
The John B Rich plant, located in Frackville, PA, consists of two units that share a steam turbine 
with a combined capacity of 88.4 MW.  Both units burn anthracite waste coal.  Both units utilize 
CFB boilers, which use limestone to control SO2 emissions.  Both units use OFA for NOx 
control and a baghouse to control particulate.  Both EGUs’ percentage operating time have been 
well above 90% from 2017 through 2020.  John B. Rich is not part of EPA’s EBCR MATS final 
rule.46 
 
4.2 Review of Existing Controls and Recommendations 
 
Like Ebensburg and St. Nicholas, the John B. Rich units’ only SO2 controls consist of the use of 
limestone in their CFB boilers.  However, the John B. Rich units are also fitted with LNBs for 
NOx control.  The annual SO2 emissions for Unit 1 ranged from 341 to 400 tpy from 2017 to 
2020, and annual NOx emissions ranged from 178 to 193 tpy from 2017 to 2020.  Unit 2’s 
emissions were similar.  Both units have SO2 permit limits of 0.20 lbs/MMBtu on a thirty-day 
average. and it has a NOx permit limit of 0.16 lbs/MMBtu on a thirty-day average.  Also, like 
Ebensburg and St. Nicolas, these EGUs are small, their NOx emissions (and in this case their 
SO2 emissions) are small, and they burn waste coal.  While PA DEP should perform a four-factor 
analysis for John B. Rich, it is recommended that it be limited to increasing its CFB boilers’ SO2 
removal. 
 
5 Colver Green Energy Power Station (Electricity Generation via Combustion, 

Cumulative Q/d=105.6) 
 
5.1 Facility Overview 
 
The Colver Green Energy Power Station, located in Cambria Township, PA, consists of one unit 
with a capacity of 110 MW that burns waste coal.   
 

                                                 
46  See 73 FR 20838 (April 15, 2020) which defined a separate Eastern Bituminous Coal Refuse (EBCR) 
subcategory, with monthly emission limits for HCl of 4.0E–2 lb/MMBtu or 4.0E–1 lb/MWh and for SO2 of 6.0E–1 
lb/MMBtu or 9.0 lb/MWh.  These limits only apply to Colver, Ebensburg and Scrubgrass in PA and Grant Town in 
WV. 
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Colver is part of EPA’s EBCR MATS final rule.47  It utilizes a CFB boiler and is equipped with a 
dry lime FGD to control SO2, ammonia injection to control NOx, and a baghouse to control 
particulate.  Colver’s percentage operating time has been 88.5%, 90.3%, 86.8%, and 58.8% from 
2017 – 2020.  The lower 2020 figure reflects a shut down while the plant was being sold to a 
new owner.48   
 
5.2 Review of Existing Controls and Recommendations 
 
EPA’s AMPD information states that this facility uses a “Dry Lime FGD” (scrubber) in addition 
to SO2 removal from its CFB boiler.  However, no information is available on the specific type 
of scrubber employed.  Also, no information is available concerning the ammonia injection 
system employed to control NOx, which is specifically not referred to as SNCR.  The annual SO2 
emissions ranged from 1,565 to 2,725 tpy from 2017 to 2020 and annual NOx emissions ranged 
from 485 to 809 tpy from 2017 to 2020 (the lower figures reflecting the shut down in 2020).   
 
The monthly SO2 rate has been fairly steady at approximately 0.50 lbs/MMBtu and the monthly 
NOx rate has been fairly steady at approximately 0.155 lbs/MMBtu.  However, the NOx rate has 
dipped to 0.12 or lower for months at a time, which suggests the ammonia injection system may 
not be optimized.  PA DEP should perform a four-factor analysis for Colver.  It is recommended 
that it be limited to improving the SO2 removal of the CFB and dry lime FGD and the NOx 
removal of the ammonia injection system. 
 
6 U.S. Steel Edgar Thomson Plant (Steel Mill, Cumulative Q/d=41.5) 
 
6.1 Overview 
 
The U.S. Steel Edgar Thomson Plant is located in Braddock, PA and has been in operation there 
since 1875.  The plant produces hot iron in blast furnaces which is then converted to steel in the 
production of steel slabs.  The facility receives coke from the U.S. Steel Clairton Works.  
Production units consist of two blast furnaces, two top-blown basic oxygen process vessels, 
vacuum degasser, ladle metallurgy facility, and a dual-strand continuous slab caster.  The Edgar 
Thomson Works Title V permit, issued by the Allegheny County Health Department, indicates 
that the potential significant sources of pollution include the Blast Furnace Stoves and Cast 
Houses for Units 1 and 3, the Basic Oxygen Process Shop, the Ladle Metallurgy Facility, the 
Dual Strand Caster, the Vacuum Degasser, and three Riley Boilers.   
 
Information from PA DEP indicate that the total facility NOx from 2015 – 2019 ranged from 299 
to 501 tpy, the SO2 ranged from 1,260 to 1,480 tpy, and the PM10 ranged from 128 to 160 tpy.  
The majority of these emissions were from the combustion units category, which includes the 
blast furnaces operations and the boilers.  

                                                 
47  See 73 FR 20838 (April 15, 2020) which defined a separate Eastern Bituminous Coal Refuse (EBCR) 
subcategory, with monthly emission limits for HCl of 4.0E–2 lb/MMBtu or 4.0E–1 lb/MWh and for SO2 of 6.0E–1 
lb/MMBtu or 9.0 lb/MWh.  These limits only apply to Colver, Ebensburg and Scrubgrass in PA and Grant Town in 
WV. 
48  Formerly known as the Colver Power Project, its emissions prior to 2020 are not reported to EPA’s Acid Rain 
Program and must be accessed by selecting “all programs” at https://ampd.epa.gov/ampd/. 
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Until additional information concerning the emissions from the individual units discussed above 
and the types of controls that are already installed on them is provided by PA DEP, no 
recommendations can be provided. 
 
7 Pixelle Spring Grove Paper Mill (Pulp and Paper Plant, Cumulative Q/d=39.3) 
 
7.1 Overview 
 
The Pixelle Spring Grove Paper Mill is located in Spring Grove, PA.  Formerly owned by P.H. 
Glatfelter, this facility is a fully integrated bleached kraft fine paper mill and has been operating 
onsite since 1864.  The facility was determined to be BART-eligible, but with the closure of the 
BART-eligible source—the No. 1 Power Boiler—it was not further reviewed by PA DEP.49  The 
Spring Grove Title V permit, indicates that the potential significant sources of pollution include 
Power Boilers Nos. 3, 5, 6 and 7; and the No. 3 Recovery Boiler.   
 
Information from PA DEP indicate that the total facility NOx, SO2 and PM10 emissions have 
significantly dropped in 2017: 
 

Emissions for Pixelle Spring Grove Paper Mill (tpy) 
 

 2015 2016 2017 2018 2019 
NOx 1,555.5 1,455.7 735.4 646.0 606.9 
PM10 140.6 141.8 85.1 79.3 76.9 
SO2  6,448.7 4,554.8 795.9 389.7 414.2 

 
This reduction appears to be the result of the replacement of three coal-fired boilers with natural 
gas boilers and the installation of hydrated lime injection for Power Boiler 5 (for HCl reduction 
but likely also reduces SO2).50  However, the Spring Grove Title V permit does indicate that the 
No. 5 Power Boiler is still permitted to burn coal and the fuel for the No. 3 Power Boiler is 
unspecified. 
 
The only significant SO2 source from this facility is likely the No. 5 Power Boiler, which is 
permitted to burn coal and No. 6 oil, and can emit SO2 at a rate of 1.0 lb/MMBtu.  Based on the 
typical uncontrolled PA bituminous SO2 emission rate of 2.0 – 3.0 lbs/MMBtu, this likely 
indicates some SO2 control from the HCl injection which may be able to be improved through 
optimization of the lime injection system.  Also, unlike Recovery Boiler No. 3 which is limited 
to burning natural gas and low sulfur No. 6 oil, Power Boiler No. 5 is not subject to a sulfur 
content limitation on the No. 6 oil it can burn.  This indicates that additional SO2 reductions are 
possible merely through imposing a similar low sulfur fuel oil restriction.  Until additional 
information concerning the emissions from the individual units discussed above and the types of 

                                                 
49  See PA DEP Proposed State Implementation Plan Revision: Regional Haze Best Available Retrofit Technology 
(BART), August 2019.  Page 10.  Note the No. 1 Power Boiler does not appear in the current Title V permit. 
50  See https://www.transmissionhub.com/articles/2015/02/glatfelter-approved-to-shut-down-three-coal-boilers-at-
pennsylvania-facility.html. 
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controls that are already installed on them is available, no further recommendations can be 
provided. 
 
8 Arcelormittal Monessen Coke Plant (Coke Battery, Cumulative Q/d=20.9) 
 
8.1 Overview 
 
The Arcelormittal Monessen Coke Plant is located in Monessen, PA. 51  It produces coke for use 
in steel making.  It operates two coke oven batteries.  Monessen’s Title V permit indicates the 
potential significant sources of pollution include the coke oven batteries, two boilers, a coke 
byproduct recovery plant, flares, and a desulfurization plant. 
 
Information from PA DEP indicate that the total facility NOx from 2015 – 2019 ranged from 406 
to 495 tpy, the SO2 ranged from 303 to 524 tpy, and the PM10 ranged from 31 to 44 tpy.52 The 
majority of these emissions were from the process units category.  It has reportedly undergone 
some environmental upgrades.53 
 
Until additional information concerning the emissions from the individual units discussed above 
and the types of controls that are already installed on them is provided by the Department, no 
recommendations can be provided. 
 
9 International Waxes Farmers Valley Plant (All Other Petroleum and Coal Products 

Manufacturing, Cumulative Q/d=18.1) 
 
9.1 Overview 
 
The International Waxes Farmers Valley Plant is located in Smethport, PA.  The plant was used 
for petroleum refining operations from approximately 1923 to 1990.  Since 1990, it has been 
used exclusively to manufacture various grades of wax for both food-grade and commercial 
applications.  The Farmers Valley Title V permit indicates the potential significant sources of 
pollution include five boilers, three of which are permitted to burn bituminous coal and fuel oils, 
and a natural gas resin heater. 
 
Information from PA DEP indicates that the total facility NOx from 2015 – 2019 ranged from 
241 to 403 tpy, the SO2 ranged from 752 to 1,527 tpy, and the PM10 ranged from 24 to 38 tpy.54  
Almost all of these emissions were from the combustion units category.  All the boilers permitted 
to burn fuel oil are restricted to burning low sulfur fuel oils.  Boilers 1, 2, and 3, which are 
permitted to burn bituminous coal and fuel oils are only limited to an SO2 rate of 4.0 lbs/MMBtu, 
which exceeds the typical uncontrolled SO2 rate from PA bituminous coal.  Until additional 
information concerning the emissions from the individual units discussed above and the types of 

                                                 
51  Pending sale to Cleveland-Cliffs: https://www.steelguru.com/steel/us-doj-clears-cleveland-cliffs-acquisition-of-
arcelormittal-usa. 
52  See http://cedatareporting.pa.gov/reports/powerbi/Public/DEP/AQ/PBI/Air_Emissions_Report. 
53  https://www.post-gazette.com/business/tech-news/2019/01/27/Monessen-coke-ArcelorMittal-steel-DEP-
PennEnvironment-sulfur/stories/201901220001. 
54  See http://cedatareporting.pa.gov/reports/powerbi/Public/DEP/AQ/PBI/Air_Emissions_Report. 
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controls that are already installed on them is available, no recommendations can be provided.  
However, the lax permitted SO2 emission rate for Boilers 1, 2, and 3 are an obvious potential 
concern. 
 
10 Covanta Delaware Valley Resource Recovery Facility (Municipal Waste Combustor, 

Cumulative Q/d=22.2) 
 
10.1 Overview 
 
The Delaware Valley Resource Recovery Facility is located in Chester, PA.  The facility is a 
recycler and waste-to-energy incinerator that uses steam to produce approximately 90 MW of 
electricity.  It receives waste from Delaware County, Philadelphia, New York City and other 
nearby areas.  The plant is reported to have the largest capacity of any waste-to-energy plant in 
the United States.55  The plant is composed of six mass burn rotary combustors each having a 
thermal rating of 194 MMBtu/hr.  SO2 is controlled by a dry lime scrubber and particulate matter 
is controlled by a baghouse.56 There are no NOx controls.57   
 
Information from PA DEP indicate that the total facility NOx from 2015 – 2019 ranged from 
1,031 to 1,240 tpy, the SO2 ranged from 89 to 249 tpy, and the PM10 ranged from 42 to 64 tpy.58  
The Delaware Valley Title V permit holds each of the rotary combustors to a NOx limit of 0.42 
lbs/MMBtu.  Each combustor has an SO2 limit of (1) 68.45 lbs/hr and (2) 29 parts per million by 
volume, dry (ppmdv), reduced by no less than 80% (by weight) on a twenty-four-hour block 
geometric average using CEMs, whichever is less stringent. 
 
The efficiency of the scrubber could not be found, but it has CEMs at the inlet and outlet,59 in 
order to ensure it meets its permit limit so if that data is made available the scrubber’s efficiency 
could be easily calculated and analyzed for efficiency improvements.  Based on the SO2 limit 
noted above and a statement in the EPA inspection report,60 it appears the scrubber efficiency is 
not greater than 80%.  As a comparison, a typical dry scrubber installed on a coal-fired EGU 
should be able to achieve 95% reduction.  As indicated, there are no NOx controls installed but a 
variety of NOx controls can be typically retrofitted to waste incinerators, including SNCR and 
SCR.  Until additional information concerning the emissions from the individual units discussed 
above and the types of controls that are already installed on them is available, no further 
recommendations can be provided. 
 
Part 3.  General Comments on Control Cost Analyses. 
 
The following are intended to be general comments concerning the cost analyses 
performed by the facilities covered under the reviews in Part 1.   
 
                                                 
55  https://www.pbs.org/wgbh/nova/article/too-much-pollution/. 
56  See the EPA inspection report: http://www.ejnet.org/chester/epainspection.pdf, page 4. 
57  Ibid., page 11. 
58  See http://cedatareporting.pa.gov/reports/powerbi/Public/DEP/AQ/PBI/Air_Emissions_Report. 
59  Ibid., page 6. 
60  Ibid., page 12: “Mr. Bonner stated that they may try keep the SO2 at 80% reduction using the geometric mean and 
that may mean that the HCI emissions are 10 ppm or 17 ppm.” 



 24

Control Cost Documentation 
 
It is important that all assertions, parameters, assumed control efficiencies, cost items, 
assumed future operating capacities, etc. in a control cost analysis be documented so that 
an independent analyst, with a reasonable amount of expertise, can duplicate the control 
cost figures.  In general, there is little to no documentation provided to support any of 
these parameters in the four-factor analyses reviewed in Part 1.  This documentation 
should include vendor quotes, actual costs from a similar facility, generally accepted 
estimate, etc.  In particular, scrubber upgrades require specific knowledge of the scrubber 
configuration in order to determine what upgrades can be considered.  It is recognized 
that this level of documentation may include the use of Confidential Business 
Information (CBI).  However, Pennsylvania and EPA have procedures in place to 
adequately treat CBI, so this should not present a problem. 
 
Equipment Life 
 
In many cases, facilities have employed equipment lives that are too short.  Regarding this, the 
Control Cost Manual states: “The life of the control is defined in this Manual as the equipment 
life.  This is the expected design or operational life of the control equipment.  This is not an 
estimate of the economic life, for there are many parameters and plant-specific considerations 
that can yield widely differing estimates for a particular type of control equipment.”61  EPA has 
consistently assumed a thirty-year equipment life for scrubber retrofits, scrubber upgrades, 
SCRs, and SNCR installations.  Much of this is summarized and cited to in EPA’s response to 
comments document for its Texas and Oklahoma Regional Haze SIP final disapproval and FIP.62   
 
A number of EGU contractors have been assuming an equipment life of twenty years for SNCR 
systems, by reference to the Control Cost Manual.  The 4/25/2019 SNCR update of the Control 
Cost Manual does state on page 1-53, “Thus, an equipment lifetime of 20 years is assumed for 
the SNCR system in this analysis.”63  However, this is a calculation example and does not 
indicate that EPA universally considers the equipment life for all SNCR systems installed on 
EGUs to be twenty years.  Just prior to this statement, EPA notes, “As mentioned earlier in this 
chapter, SNCR control systems began to be installed in Japan the late 1980’s.  Based on data 
EPA collected from electric utility manufacturers, at least 11 of approximately 190 SNCR 
systems on utility boilers in the U.S. were installed before January 1993.  In responses to another 
Institute of Coal Research (ICR), petroleum refiners estimated SNCR life at between 15 and 25 
years.”  Therefore, based on a 1993 SNCR installation date, these SNCR systems are at least 

                                                 
61  See Control Cost Manual, Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, November 2017, 
page 22. 
62  See Response to Comments for the Federal Register Notice for the Texas and Oklahoma Regional Haze State 
Implementation Plans; Interstate Visibility Transport State Implementation Plan to Address Pollution Affecting 
Visibility and Regional Haze; and Federal Implementation Plan for Regional Haze, Docket No. EPA-R06-OAR-
2014-0754, 12/9/2015, available here: https://www.regulations.gov/document?D=EPA-R06-OAR-2014-0754-0087.  
See pages 240-245, 268, and 274.  See also the Texas BART FIP proposal, which conducted extensive cost 
determinations for scrubber upgrades, at 82 FR 930 and 938.  See also Control Cost Manual, Section 4, Chapter 2, 
Selective Catalytic Reduction, June 2019, pdf page 80: “For the purposes of this cost example, the equipment 
lifetime of an SCR system is assumed to be 30 years for power plants.”  
63  Section 4, Chapter 1, Selective Noncatalytic Reduction, April 2019, page 1-53. 
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twenty-eight years old, which all other considerations aside, strongly argues for a thirty-year 
equipment life.  Furthermore, an SNCR system is much less complicated than a SCR system, for 
which EPA clearly indicates the life should be thirty years.  In an SNCR system, the only parts 
exposed to the exhaust stream are lances with replaceable nozzles.  The injection lances must be 
regularly checked and serviced, but this can be done relatively quickly if necessary, is relatively 
inexpensive, and should be considered a maintenance item.  In this regard, the lances are 
analogous to SCR catalyst, which is not considered when estimating equipment life.  All other 
items, which comprise the vast majority of the SNCR system capital costs, are outside the 
exhaust stream and should be considered to last the life of the facility or longer.   
 
Thus, all types of scrubbers, DSI systems, SCR systems, SNCR systems, and NOx combustion 
controls should have equipment lives of thirty years unless the unit’s retirement is secured by an 
enforceable commitment.  Unless there is a documentable reason to select a shorter life, thirty 
years should also be the default equipment life used for the cost analyses of these types of 
controls in any application.  Use of a shorter equipment life artificially inflates the cost-
effectiveness figures (higher $/ton).   
 
Control Efficiency and Performance Optimization 
 
As noted, many scrubber and SCR systems are suspected to be under performing.  Unless 
verifiable documentation is provided by the facility in question, PA DEP should assume that 
these control systems are capable of operating at the high end of their efficiencies, as 
demonstrated by other similarly configured units.  Some controls, especially scrubber and SCR 
upgrades and SNCR installations are very site-specific and the final optimized control efficiency 
cannot be determined until on-site optimization has been performed.  Therefore optimization 
should be required as part of any required scrubber or SCR upgrade or new SNCR installation.  
 
Interest Rate 
 
Many control cost analyses assume an artificially high undocumented interest rate.  As the 
Control Cost Manual states: “For input to analysis of rulemakings, assessments of private cost 
should be prepared using firm-specific nominal interest rates if possible, or the bank prime rate if 
firm-specific interest rates cannot be estimated or verified” [emphasis added].64  Consequently, 
all facilities should provide verification of their interest rate, or the Bank Prime Interest Rate 
should be used in all control cost calculations.  As of the end of March, 2021, the Bank Prime 
Interest Rate is 3.25%.65  Using a higher interest rate will artificially increase the total annualized 
costs and worsen (higher $/ton) the cost-effectiveness of all controls. 
 
Retrofit Factors 
 
A number of control cost analyses have used retrofit factors greater than 1.0.  Typically, this is a 
direct multiplier to capital and fixed operating costs and so has a large impact on the total 
annualized cost.  The average retrofit factor assumed in almost all control cost estimating in the 
first round of regional haze SIP development was 1.0.  All facilities should either use a retrofit 

                                                 
64  See Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, November 2017, page 16. 
65  See https://www.federalreserve.gov/releases/h15/. 
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factor of 1.0 or provide documentation of why their retrofit is more difficult than at other 
facilities.   
 
Baseline Emissions 
 
It is important that a facility uses the correct emissions baseline when calculating cost-
effectiveness.  An artificially low emissions baseline will cause the cost-effectiveness calculation 
to be artificially high (higher $/ton).  Although these are not BART reviews, the BART 
Guidelines offered the following which is still applicable:66 
 

The baseline emissions rate should represent a realistic depiction of anticipated 
annual emissions for the source.  In general, for the existing sources subject to 
BART, you will estimate the anticipated annual emissions based upon actual 
emissions from a baseline period.  When you project that future operating 
parameters (e.g., limited hours of operation or capacity utilization, type of fuel, 
raw materials or product mix or type) will differ from past practice, and if this 
projection has a deciding effect in the BART determination, then you must make 
these parameters or assumptions into enforceable limitations.  In the absence of 
enforceable limitations, you calculate baseline emissions based upon continuation 
of past practice. 

 
Disallowed Cost Items 
 
AFUDC and owners costs are included in some control cost analyses (notably by Sargent and 
Lundy).  However, as the Control Cost Manual indicates, “owner’s costs and AFUDC costs are 
capital cost items that are not included in the EPA Control Cost Manual methodology, and thus 
are not included in the total capital investment (TCI) estimates in this section.”67  Therefore, PA 
DEP should require that these cost items be removed from all control cost analyses. 

                                                 
66  70 FR 39167. 
67  Control Cost Manual, Section 4, Chapter 2, Selective Catalytic Reduction, June 2019, pdf page 65. 


