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ENSR has performed additional netting and subsequent Class II modeling analyses in support of Duke 

Power’s “Unit 6 Project” located at the Cliffside Steam Station (Cliffside) in Rutherford County, NC.  

These additional analyses were requested by NC DAQ in order to validate the NOX netting analysis 

submitted March 2007 (revised April 2007) by demonstrating the proposed project does not have a “net” 

negative impact on air quality. 

Since the proposed project now plans to net out of PSD review, NC DAQ has requested that Duke 

provide a facility NAAQS analysis for NOX to demonstrate that the proposed facility will not have a “net” 

negative air quality impact.  Therefore, ENSR (on behalf of Duke) has performed a facility-only NAAQS 

analysis for NOX based on current and future plant configurations.  The purpose of this analysis is to 

demonstrate through a modeling exercise, that the proposed project will not have a “net” negative 

impact on air quality in order to qualify the NOX netting analysis and formally be able to net of PSD 

review for NOX.   

ENSR has conducted this modeling in a consistent manner that the facility only SO2 NAAQS analysis 

was performed (see Section 10.6 of the October 2006 PSD application submittal).  The only exception 

here is that there was not prior NOX facility NAAQS analysis available (as there was with the “Units 1-4 

Stack Height Extension Project”) to which the modeled impacts from the future plant configuration could 

be compared with.  Therefore, as a part of this analysis, ENSR had to model the current facility 

configuration to establish the baseline impacts to which the future facility impacts could be compared 

too in demonstrate that a “net” negative impact air quality does not occur. 
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For each of these modeled scenarios, the modeled sources included: 

Current Plant Configuration Modeled Sources: 

Source ID Source Name 

ES-1  Unit 1 Boiler 

ES-2  Unit 2 Boiler 

ES-3  Unit 3 Boiler 

ES-4  Unit 4 Boiler 

ES-5  Unit 5 Boiler 

U5FPMP Unit 5 Fire Water Pump 

EQWP-5 Unit 5 Emergency Quench Pump 

ES-6  Unit 5 Auxiliary Boiler 

ES-7  Units 1-4 Auxiliary Boiler 

ES-12  Existing Emergency Generator 

 

Future Plant Configuration Modeled Sources: 

Source ID Source Name 

ES-5  Unit 5 Boiler 

U5FPMP Unit 5 Fire Water Pump 

EQWP-5 Unit 5 Emergency Quench Pump 

ES-6  Unit 5 Auxiliary Boiler 

ES-12  Existing Emergency Generator 

U6  Unit 6 Boiler 

AUX  Unit 6 Auxiliary Boiler 

FWP  Unit 6 Fire Water Pump 

EMR_GEN1 Unit 6 Emergency Generator 

EQWP_6 Unit 6 Emergency Quench Pump 

Emission rates and modeling parameters for each of these sources and plant scenarios is provided in 

Tables 1 and 2 respectively.  To the extent possible, the basis for each sources modeled emissions has 

been documented in the footnotes of each table. 

AERMOD modeling using the same methodology as other analysis submitted for this application was 

conducted to assess the impacts of local air quality.  Tables 3 and 4 provide detailed summaries of the 

NOX facility NAAQS AERMOD modeling results for the current and future plant configurations 

respectively.  Specifically, Tables 3 and 4 provide a summary of the modeled NOX concentrations for the 

maximum annual average concentrations predicted by AERMOD.  Results are provided for each year of 

meteorological data modeled.  The receptor locations associated with the maximum predicted 

concentrations are also included in the table.  Table 5 provides a comparison of the AERMOD modeled 

NOX concentration for both plant configurations with the applicable NAAQS.  As shown in Table 5, the 

both the current and future facilities are in compliance with the NOX NAAQS.  Additionally, the future 

plant’s modeled impacts are less than the current plant’s impacts thus demonstrating the project will 

have a “net” improvement on air quality. 

Digital modeling files in support of this NAAQS analysis are provided in the attached CD-ROM. 
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Table 1 Emission Rates and Modeling Parameters for the Current Plant Configuration 

UTM Source Location   
(Zone 17 – NAD27) 

Stack Parameters 
Emission 

Rates (g/s) 

X Y 
Base 
Elev 

Height Temp 
Exit 
Vel 

Diam 

Source/ 
Description 

(m) (m) (m) (m) (K) (m/sec) (m) 

NOX 

ES-1 Unit 1 Boiler
(1)
 430,835.8 3,897,489.5 214.0 55.93 480.00 18.35 3.20 36.68 

ES-2 Unit 2 Boiler
(1)
 430,847.5 3,897,480.3 214.0 55.93 480.00 18.35 3.20 36.68 

ES-3 Unit 3 Boiler
(1)
 430,864.6 3,897,466.0 214.0 57.45 462.00 19.54 3.20 45.93 

ES-4 Unit 4 Boiler
(1)
 430,879.2 3,897,453.8 214.0 57.45 462.00 19.54 3.20 45.93 

ES-5 Unit 5 Boiler
(1)
 430,607.2 3,896,965.0 236.2 150.55 322.04 18.17 7.62 344.74 

U5FPMP 
Unit 5 Fire Water 

Pump 
(5)
 

430,303.8 3,897,261.5 216.41 3.05 759.26 28.76 0.20 0.0104 

ES-6 
Unit 5 Auxiliary 

Boiler
(2)
 

430,547.7 3,897,245.6 216.4 83.82 366.48 126.42 1.22 1.26 

ES-7 
Units 1-4 

Auxiliary Boiler
(2)
 

430,843.2 3,897,491.6 214.0 29.25 435.93 58.09 0.43 0.0706 

ES_12 
Emergency 
Generator

(3)
 

430,456.7 3,897,267.9 216.4 6.71 733.15 67.05 0.24 0.0429 

EQWP_5 
Unit 5 Quench 

Pump
(4)
 

430,387.0 3,897,130.7 216.4 6.71 733.15 40.54 0.24 0.0067 

(1) Emissions based on annual Acid Rain permit limit of 0.45 lb/MMBtu and designed heat input to boiler. 

(2) Emissions based on AP-42 emission factors for distillate fuel oil firing and a heat content of 138,455 Btu/gal. 

(3) Emissions based on the information submitted in the Title V application for this source and assumed 100 hrs/year operations. 

(4) Emissions based on calculation provided in the Unit 5 Scrubber Project PSD application. 

(5) Emissions based on calculation provided in the Unit 5 Fire Water Pump application. 
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Table 2 Emission Rates and Modeling Parameters for the Future Plant Configuration 

UTM Source Location   
(Zone 17 – NAD27) 

Stack Parameters 
Emission 

Rates (g/s) 

X Y 
Base 
Elev 

Height Temp 
Exit 
Vel 

Diam 

Source/ 
Description 

(m) (m) (m) (m) (K) (m/sec) (m) 

NOX 

Unit 6 Unit 6 Boiler 430,607.2 3,896,965.0 236.2 175.3 322.0 18.4 9.14 69.24 

AUX Auxiliary Boiler 430,751.4 3,896,859.5 236.2 79.3 435.4 18.0 1.31 0.2394 

EMR_GEN1 
Emergency 
Generator  

430,724.5 3,896,865.5 236.2 6.7 751.5 57.9 0.24 0.0152 

FWP Fire Water Pump 430,790.2 3,896,977.6 236.2 6.7 733.2 67.1 0.24 0.0183 

EQWP_6 Quench Pump 430,871.9 3,896,953.6 236.2 6.7 733.2 40.5 0.24 0.0067 

ES_5 Unit 5 Boiler 
(1)
 430,607.2 3,896,965.0 236.2 175.3 322.0 18.4 9.14 70.91 

U5FPMP 
Unit 5 Fire Water 

Pump 
(5)
 

430,303.8 3,897,261.5 216.41 3.05 759.26 28.76 0.20 0.0104 

ES_6 
Unit 5 Auxiliary 

Boiler 
(2)
 

430,547.7 3,897,245.6 216.4 83.8 366.5 126.4 1.22 1.26 

ES_12 
Emergency 
Generator 

(3)
 

430,456.7 3,897,267.9 216.4 6.7 733.2 67.1 0.24 0.0429 

EQWP_5 
Unit 5 Quench 

Pump 
(4)
 

430,387.0 3,897,130.7 216.4 6.7 733.2 40.5 0.24 0.0067 

(1) Emissions reflect 2,465 TPY annual average rate needed to net out of PSD review for NOX. 

(2) Emissions based on AP-42 emission factors for distillate fuel oil firing and a heat content of 138,455 Btu/gal. 

(3) Emissions based on the information submitted in the Title V application for this source and assumed 100 hrs/year operations. 

(4) Emissions based on calculation provided in the Unit 5 Scrubber Project PSD application. 

(5) Emissions based on calculation provided in the Unit 5 Fire Water Pump application. 
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Table 3 NOX AERMOD Modeling Facility Wide NAAQS Results – Current Plant Configuration 

Receptor Location* 

Year 
Averaging 

Period 

Maximum 

Concentration 

(µµµµg/m
3
) 

Easting 
(m) 

Northing 
(m) 

Distance 
(m) 

Bearing 
(deg) 

1987 Annual
(1)
 59.26 430,345.8 3,896,790.0 411.7 239 

1988 Annual
(1)
 53.82 430,345.8 3,896,790.0 411.7 239 

1989 Annual
(1)
 59.79 430,372.6 3,896,704.3 441.2 228 

1990 Annual
(1)
 42.81 430,345.8 3,896,790.0 411.7 239 

1991 Annual
(1)
 50.90 430,345.8 3,896,790.0 411.7 239 

1.) Highest modeled concentration. 

*Receptor location is based on UTM coordinate system (Zone 17 - NAD 1927). 

 

Table 4 NOX AERMOD Modeling Facility Wide NAAQS Results – Future Plant Configuration 

Receptor Location* 

Year 
Averaging 

Period 

Maximum 

Concentration 

(µµµµg/m
3
) 

Easting 
(m) 

Northing 
(m) 

Distance 
(m) 

Bearing 
(deg) 

1987 Annual
(1)
 1.80 431,700.0 3,898,000.0 1414.2 45 

1988 Annual
(1)
 1.81 431,500.0 3,898,300.0 1526.4 32 

1989 Annual
(1)
 2.05 431,500.0 3,898,300.0 1526.4 32 

1990 Annual
(1)
 1.96 431,500.0 3,898,300.0 1526.4 32 

1991 Annual
(1)
 1.85 431,400.0 3,898,400.0 1565.2 27 

1.) Highest modeled concentration. 

*Receptor location is based on UTM coordinate system (Zone 17 - NAD 1927). 

 

Table 5 Comparison of NOX NAAQS Facility AERMOD Concentrations to the NAAQS 

Pollutant 
Averagin
g Period 

Concentration 

(µµµµg/m
3
) 

Year 

Modeled 

Monitored 

Background 

Conc. 

(µµµµg/m
3
) 

Total 

Conc. 

(µµµµg/m
3
) 

NAAQS 

or 15A NCAC 
2D .0400 

 

(µµµµg/m
3
) 

NOX – Current Plant Annual
(1)
 59.79 1989 28.0 87.79 100.0 

NOX – Future Plant Annual
(1)
 2.05 1989 28.0 30.05 100.0 

1.) Highest modeled concentration. 
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Duke Energy Carolinas has revised its SO2 netting analysis to incorporate the permitting of just the new 

Unit 6 (800 MW) boiler along with the consideration of ancillary equipment combustion equipment also 

permitted at Cliffside.  Table 1 shows a list of historical SO2 emissions data for Unit 1-4 and Unit 5 that 

will be used in the netting analysis. 

The data in Table 1 has been incorporated into Table 2 which presents the revised netting analysis for 

SO2.  As shown in Table 1 the emission offsets from a combination of retiring Units 1-4 and taking credit 

for some of the emission offsets from installing a scrubber on Unit 5 is more than enough to offset the 

new emissions from Unit 6 below the PSD significance threshold of 40 TPY.  For purposes of this 

netting analysis, ancillary sources (existing and new) were also included in the maximum potential for 

future emissions.  This is conservative because these sources where not accounted for in establishing 

the baseline emissions. 

Table 1: Historical SO2 Emissions Data for Units 1-5 

Unit 1-4 Unit 5 Unit 1-4 Unit 5   

Year 
SO2 

(TPY) 

SO2 

(TPY) 
(MMBtu/yr) (MMBtu/yr) 

2000 5,193 23,946  7,439,937 33,175,658 

2001 4,003 25,556  5,842,787 33,623,389 

2002 2,667  19,430 3,479,216 24,218,041 

2003 6,794 28,183 8,857,771 35,402,456 

2004 4,124 23,558 5,333,731 30,166,012 
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PSD: Avg. 2003-2004 5,459 25,871 7,095,751 32,784,234 

Note: Calendar year 2002 may be not representative of typical operations due to the bad drought and 
associated operational problems that year. 

 

Table 2: Netting Analysis for SO2 

Proposed SO2 Rate for Unit 6 = 0.15 lb SO2/MMBtu  

    

SO2 with      

Unit 6 Only 
 

Emission Source Description 

(ton/yr)  

Main Boiler 5,157   

All Ancillary Combustion Sources on Site 725   

Creditable Decreases (Units 1 -4)* -5,459*   

Creditable Decrease (Unit 5) -5,842   

Total Project Emissions: -5,419   

* Note:  Request creditable decrease from Units 1 – 4 retirement be reserved for 

potential future projects within the contemporaneous period. 
   

    

Key Parameters    

    

Unit 6 Boiler    

Heat Input Rate = 7,850 MMBtu/hr  

Operating Hours = 8,760 hr/yr  

    

Unit 1 - 4 Boilers   

Past Actual SO2 Emissions = 5,459 ton/yr  

    

Unit 5 Boiler   

Please note: credit only taken for those tons needed to offset SO2 emissions from future plant configuration 

Past Actual SO2 Emissions = 25,871 ton/yr  

Future SO2 Emissions For Netting  = 20,028 ton/yr  

Net Decrease (Creditable) = -5,419 ton/yr  

Auxiliary Combustion Sources 

(unless otherwise noted emission estimates from recently submitted permit applications) 

  SO2 

Emission Source Description  ton/yr 

Aux Boiler (876 Hr) Unit 6 Auxiliary Boiler 4.3 
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EMR_GEN1 (100 Hr) Unit 6 Emergency Generator 0.0006 

FWP_5 (100 hr) Unit 5 Fire Water Pump 0.043 

FWP_6 (100 Hr) Unit 6 Fire Water Pump 0.0007 

EQWP_6 (100 Hr) Unit 5 Quench Pump 0.0004 

EQWP_5 (100 Hr) Unit 6 Quench Pump 0.0004 

ES_6 (PTE) Unit 5 Auxiliary Boiler 720.3 

ES_12 (100 Hr) Emergency Generator (1000 kw) 0.242 

 Total 725  

Emission Basis for Unit 5 Existing Sources    

   

Unit 5 Auxiliary Boiler   

Heat Input Rate = 71.5 MMBtu/hr 

Operating Hours = 8,760 hr/yr 

SO2 Emission Rate = 2.3 lb/MMBtu 
Based on the NC SIP for combustion sources 

(2.3 lb/MMBtu per 15A NCAC 2D.0516). 

   

Unit 5 Emergency Generator   

Operating Hours = 100 hr/yr 

SO2 Emission Factor = 4.84 lb/hr 
Based on the information submitted in the Title V 

application for this source 
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Duke Energy Carolinas has revised its NOX netting analysis to incorporate the permitting of just the new 

Unit 6 (800 MW) boiler along with the consideration of ancillary equipment combustion equipment also 

permitted at Cliffside.  Table 1 shows a list of historical NOX emissions data for Unit 1-4 and Unit 5 that 

will be used in the netting analysis. 

The data in Table 1 has been incorporated into Table 2 which presents the revised netting analysis for 

SO2.  As shown in Table 1 the emission offsets from a combination of retiring Units 1-4 and taking credit 

for some of the emission offsets from installing a scrubber on Unit 5 is enough to offset the new 

emissions from Unit 6 below the PSD significance threshold of 40 TPY.  For purposes of this netting 

analysis, ancillary sources (existing and new) were also included in the maximum potential for future 

emissions.  This is conservative because these sources where not accounted for in establishing the 

baseline emissions. 

Table 1: Historical NOX Emissions Data for Units 1-5 

Unit 1-4 Unit 5 Unit 1-4 Unit 5   

Year 
NOX 
(TPY) 

NOX 
(TPY) 

(MMBtu/yr) (MMBtu/yr) 

2000 1,471 7,365 7,439,937 33,175,658 

2001 1,128 7,380 5,842,787 33,623,389 

2002 664 2,930 3,479,216 24,218,041 

2003 1,801 4,017 8,857,771 35,402,456 

2004 1,016 2,941 5,333,731 30,166,012 
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PSD: Avg. 2003-2004 1,408 3,479 7,095,751 32,784,234 

Note: Calendar year 2002 may be not representative of typical operations due to the bad drought and 
associated operational problems that year. 

 

Table 2: Netting Analysis for NOX 

Proposed NOX Rate for Unit 6 = 0.07 lb NOX/MMBtu  

    

NOX with      

Unit 6 Only 
 

Emission Source Description 

(ton/yr)  

Main Boiler 2,407   

All Ancillary Combustion Sources on Site 56   

Creditable Decreases (Units 1 -4) -1,408   

Creditable Decrease (Unit 5) -1,014   

Total Project Emissions: 40   

    

Key Parameters    

    

Unit 6 Boiler    

Heat Input Rate = 7,850 MMBtu/hr  

Operating Hours = 8,760 hr/yr  

    

Unit 1 - 4 Boilers   

Past Actual SO2 Emissions = 1,408 ton/yr  

    

Unit 5 Boiler   

Past Actual NOX Emissions = 3,479 ton/yr  

Future Allowable NOX Emissions  = 2,465 ton/yr  

Net Decrease (Creditable) = -1,014 ton/yr  

Auxiliary Combustion Sources 

(unless otherwise noted emission estimates from recently submitted permit applications) 

  NOX  

Emission Source Description  ton/yr 

Aux Boiler (876 Hr) Unit 6 Auxiliary Boiler 8.32 

EMR_GEN1 (100 Hr) Unit 6 Emergency Generator 0.5291 

FWP_5 (100 hr) Unit 5 Fire Water Pump 0.361 

FWP_6 (100 Hr) Unit 6 Fire Water Pump 0.63 

EQWP_6 (100 Hr) Unit 5 Quench Pump 0.2315 
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EQWP_5 (100 Hr) Unit 6 Quench Pump 0.2315 

ES_6 (PTE) Unit 5 Auxiliary Boiler 43.84 

ES_12 (100 Hr) Emergency Generator (1000 kw) 1.49 

 Total 56  

Emission Basis for Unit 5 Existing Sources    

   

Unit 5 Auxiliary Boiler   

Heat Input Rate = 71.5 MMBtu/hr 

Operating Hours = 8,760 hr/yr 

NOX Emission Rate = 0.14 lb/MMBtu 
Based on AP-42 emission factors for distillate fuel oil 

firing and a heat content of 138,455 Btu/gal. 

   

Unit 5 Emergency Generator   

Operating Hours = 100 hr/yr 

NOX Emission Factor = 29.85 lb/hr 
Based on the information submitted in the Title V 

application for this source 

   

 


