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Top-Down BACT Analysis  
 

Step 1: Identify All Possible Control Technologies 
 
BACT Guideline 3.4.2 lists the following control technologies to reduce NOx emissions: 
 
Achieved-in-Practice (AIP): 
2.5 ppmv dry @ 15% O2 (1-hr average, excluding startup and shutdown, selective catalytic 
reduction, or equal) 
 
Technologically Feasible: 
2.0 ppmv dry @ 15% O2 (1-hr average, excluding startup and shutdown, selective catalytic 
reduction, or equal) 
 
Alternate Basic Equipment: 
None 
 

Step 2: Eliminate Technologically Infeasible Options 
 

All control options listed in step 1 are technologically feasible. 
 
Step 3: Rank Remaining Control Technologies by Control Effectiveness 

 
1. 2.0 ppmv dry @ 15% O2 (Technologically feasible) 
2. 2.5 ppmvd dry @ 15% O2 (Achieved-in-Practice) 

 
Step 4: Cost Effectiveness Analysis 

 
Currently, NCPA is required to comply with 2.0 ppmvd NOx @ 15% O2. The applicant has 
proposed to comply with this limit after replacing the combustor. Therefore, cost effectiveness 
analysis is not required.  
 
Step 5: Select BACT 
 
BACT is to comply with 2.0 ppmvd NOx @ 15% O2. The applicant has proposed to comply with 
this limit. Thus, BACT requirements are satisfied. 
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Project Emission Increase Calculations  
 

Project Emissions Increase = PAE – BAE – UBC 
 
Where:   PAE = Projected Actual Emissions, and 

  BAE = Baseline Actual Emissions 
  UBC = Unused baseline capacity 

 
Projected Actual Emissions (PAE) 
NCPA has projected monthly fuel usage and number of starts each month from June 2021 
through December 2028. However, given the nature of energy markets, there is a chance that 
the plant could operate more or less depending on the demand in a given month. Therefore, it 
is reasonable to estimate emissions using the maximum number of startups and the maximum 
heat input rating. 
 
NCPA has projected a maximum of up to 20 startups/month and could use up to monthly heat 
input rate of 1,523,181 MMBtu. 
 
NOx: 
= 20 startups/month x 160 lb-NOx/start + (1,523,181 MMBtu/month – 20 startups/month x 1,071 

MMBtu/start) x 0.0073 lb-NOx/MMBtu 
= 3,200 lb-NOx/month + 10,963 lb-NOx/month 
= 14,163 lb-NOx/month 
 
Historical monthly records in the past 5 year (January 2015 through May 2021) indicate that the 
plant have operated at 275 MW (~ 94% of it’s design capacity) in some months. The equipment, 
that is, compressor, turbine, HRSG, steam turbine and all other auxiliary components at this 
plant have been and will be maintained according to manufacturer suggested intervals such that 
it’s generation capacity stays at it’s design capacity.  
 
As evident from historical records, this plant was operated near at it’s design capacity of 294 
MW. The plant can be operated up to 12 months in a given year should there be need to fulfill 
electric demand in that year. Thus, the project annual emission would be: 
 
= 14,163 lb-NOx/month x 12 months/yr 
= 169,956 lb-NOx/yr 
 
This unit is permitted to emit up to 151,415 lb-NOx/yr. In this case, the projected emissions could 
be above the permitted levels; therefore, project emissions are reduced to the levels of the 
maximum allowable emissions. 
 
PAE = 151,415 lb-NOx/yr 
 
SOx: 
= 20 startups/month x 6.1 lb-SOx/start + (1,523,181 MMBtu/month – 20 startups/month x 1,071 

MMBtu/start) x 0.00285 lb-SOx/MMBtu 
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= 122 lb-SOx/month + 4,280 lb-SOx/month 
= 4,402 lb-SOx/month 
 
= 4,402 lb-SOx/month x 12 months/yr 
= 52,824 lb-SOx/yr 
 
PM10: 
= 20 startups/month x 9.0 lb-PM10/start + (1,523,181 MMBtu/month – 20 startups/month x 1,071 

MMBtu/start) x 0.0042 lb-PM10/MMBtu 
= 180 lb-PM10/month + 6,307 lb-PM10/month 
= 6,487 lb-PM10/month 
 
= 6,487 lb-PM10/month x 12 months/yr 
= 77,844 lb-PM10/yr 
 
CO: 
= 20 startups/month x 1,500 lb-CO/start + (1,523,181 MMBtu/month – 20 startups/month x 1,071 

MMBtu/start) x 0.0044 lb-CO/MMBtu 
= 30,000 lb-CO/month + 6,608 lb-CO/month 
= 36,608 lb-CO/month 
 
= 36,608 lb-CO/month x 12 months/yr 
= 439,296 lb-CO/yr 
 
This unit is permitted to emit up to 198,000 lb-CO/yr. In this case, the projected emissions are 
above the permitted levels; therefore, project emissions are reduced to the levels of the 
maximum allowable emissions. 
 
PAE = 198,000 lb-CO/yr 
 
VOC: 
= 20 startups/month x 16 lb-VOC/start + (1,523,181 MMBtu/month – 20 startups/month x 1,071 

MMBtu/start) x 0.0018 lb-VOC/MMBtu 
= 320 lb-VOC/month + 10,963 lb-VOC/month 
= 3,023 lb-VOC/month 
 
= 3,023 lb-VOC/month x 12 months/yr 
= 36,276 lb-VOC/yr 
 
This unit is permitted to emit up to 33,003 lb-VOC/yr. In this case, the projected emissions are 
above the permitted levels; therefore, project emissions are reduced to the levels of the 
maximum allowable emissions. 
 
PAE = 33,003 lb-VOC/yr 
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Projected Actual Emissions (PAE) 

Pollutant PAE (lb/year) 

NOx 151,415 
SOx 52,824 
PM10 77,844 
CO 198,000 

VOC 33,003 
 
Baseline Actual Emissions (BAE) 
For electric utility steam generating units, according to according to 40 CFR 
51.165(a)(1)(xxxv)(B), the BAE are calculated as the average, in tons/year, at which the 
emissions unit actually emitted during any 24-month period selected by the operator within the 
previous 5-year period. Note that a different consecutive 24-month period can be used for each 
regulated NSR pollutant. 
 
NOx: 
NCPA have chosen to use 24-month period between January 2018 through December 2019.  
During this period, per CEMS data, the emission rates were 54,651 lb-NOx/yr. Thus, 
 
BAE  = 54,651 lb-NOx/yr 
 
SOx: 
Baseline period from March 2015 to Feb 2017 (24-month period) appears to represent normal 
source operation. The 24-month annual average heat input rate is 6,773,871 MMBtu. During 
October 21, 2015 source test, SOx emissions were 0.0004 lb/MMBtu. Thus,  
 
BAE = 0.0004 lb-SOx/MMBtu x 6,773,871 MMBtu/yr 
 = 2,710 lb-SOx/yr 
 
PM10: 
Baseline period from March 2015 to Feb 2017 (24-month period) appears to represent normal 
source operation. The 24-month annual average heat input rate is 6,773,871 MMBtu. During 
October 21, 2015 & October 31, 2016 source tests, average PM emissions were 0.0015 
lb/MMBtu & 0.0039 lb/MMBtu, respectively. Average value of two results is 0.0027 lb/MMBtu. 
 
BAE = 0.0027 lb-PM10/MMBtu x 6,773,871 MMBtu/yr 
 = 18,290 lb-PM10/yr 
 
CO: 
Baseline period from March 2015 to Feb 2017 (24-month period) appears to represent normal 
source operation. The 24-month annual average heat input rate is 6,773,871 MMBtu. During 
October 31, 2016 source test, average CO emissions were 0.000041 lb/MMBtu (0.08 lb-CO/hr 
÷1,963.6 MMBtu/hr). CO emissions were zero during the October 21, 2015. 
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BAE = 0.000041 lb-CO/MMBtu x 6,773,871 MMBtu/yr 
 = 276 lb-CO/yr 
 
VOC: 
NCPA have chosen to use 24-month period between September 2018 through August 2019 
During this period, emission rates were estimated to be 9,801 lb-VOC/yr. Thus, 
 
BAE = 9,801 lb-VOC/yr 
 

Baseline Actual Emissions (BAE) 
Pollutant BAE (lb/year) 

NOx 54,651 
SOx 2,710 
PM10 18,290 
CO 276 

VOC 9,801 
 
Unused Baseline Capacity (UBC) 
As described in 40 CFR 51.165(a)(1)(xxviii)(B), when using historical data and company’s 
expected business activity and highest projections of business activity to determine PAE, the 
portion of the emissions after the project that the existing unit could have accommodated before 
the project (during the same 24-month baseline period used to determine BAE) and that are 
unrelated to the particular project (including emissions increases due to product demand growth) 
are to be excluded.   
 
The following table shows the plant’s generation capacity each month during baseline period 
(noted above). The equipment, that is, compressor, turbine, HRSG, steam turbine and all other 
auxiliary components at this plant has been and will be maintained according to manufacturer 
suggested intervals such that it’s generation capacity stays at it’s designed capacity.  The plant 
could have been operated near it’s design capacity should there be a there be need to fulfill 
electric demand in that year. 
 

Electric Generation (MW)* 

Month/Year MWActual MWActual/MWDesigned 
March 2015 257 87.4% 
April 2015 257 87.4% 

January 2016 249 84.7% 
Feb 2016 251 85.4% 

October 2018 274 93.2% 
November 2018 271 92.2% 
December 2018 272 92.5% 
January 2019 268 91.2% 

February 2019 268 91.2% 
December 2019 272 92.5% 

Average: 90% 
*Electric generation (MW-hr) ÷ Operating hours (hr) 
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As noted in the above table, this plant operated close to 90% of it’s designed capacity during 
the baseline period. There are no physical or operational limitations that would prevent this 
plant from achieving it’s designed capacity rating of 294 MW should there be a demand to 
generate more electricity.  Consequently, this plant could have accommodated all of its unused 
baseline emissions. 
 
The unused baseline capacity (UBC) for this project is the difference between the emissions the 
units could have accommodated (maximum designed capacity emission rate) and the baseline 
actual emissions as summarized in the following table: 
 

Unused Baseline Capacity (UBC) 

Pollutant 
Max design 

emission rates 
(lb/yr) 

BAE 
(lb/yr) 

UBC 
(lb/year) 

NOx 151,415 54,651 96,764 

SOx 53,436 2,710 50,726 

PM10 78,840 18,290 60,550 

CO 198,000 276 197,724 

VOC 33,003 9,801 23,202 

 
Project Emissions Increase  For Modified Emission Units 
Project Emissions Increase (EI) = PAE – BAE – UBC; Negative EI values are equated to zero. 
 

Project Emissions Increase For Modified Emissions Units (EI) 

Permit Units Item NOX SOx PM10 CO VOC 

N-2697-5 
(Modified  emission 

unit) 

PAE (lb/yr) 151,415 52,824 77,844 198,000 33,003 
BAE (lb/yr) 54,651 19,306 28,450 29,805 9,801 
UBC (lb/yr) 96,764 50,726 60,550 197,724 23,202 

EI (lb/yr) 0 0 0 0 0 

 
As seen in the table above, the proposed project will not have any emissions increase for NOx, 
SOx, PM10, CO or VOC emissions. 
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Quarterly Net Emissions Change (QNEC) 
 
The Quarterly Net Emissions Change is used to complete the emission profile screen for the 
District’s PAS database.  The QNEC shall be calculated as follows: 
 
QNEC = PE2 - PE1, where: 
 

QNEC = Quarterly Net Emissions Change for each emissions unit, lb/qtr. 
PE2 = Post-Project Potential to Emit for each emissions unit, lb/qtr. 
PE1 = Pre-Project Potential to Emit for each emissions unit, lb/qtr. 

 
N-2697-5-7: 
For each pollutant, pre and post project quarterly emissions are same. Thus, QNEC is zero for 
each pollutant. 
 

Quarterly NEC [QNEC] 

Pollutant QNEC (lb/qtr) 

NOX 0 

SOX 0 

PM10 0 

CO 0 

VOC 0 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 


