
Reasonable Progress (RP) Four-Factor Analysis of Control Options  
For

Tri-State Generation & Transmission Association, Inc. – Nucla Station 

de minimis



de minimis

Table 1: Nucla Unit 4 Technical Information



Table 2. Summary of 2006 - 2008 Averaged Emissions – Tri-State Nucla Station

Table 3. Summary of 2006 - 2008 Averaged Emissions by Unit – Tri-State Nucla Station

Coal Handling & 
Processing PM10 (tons) 2.09 2.15 2.15 2.13

Ash Handling & Processing PM10 (tons) 8.91 10.62 10.62 10.05

P402 Cooling Tower PM10 (tons) 9.8 9.8 9.8 9.8
Limestone Preparation PM10 (tons) 1.29 1.29 1.29 1.29

annual 

italicized de minimis



Table 4: Coal Specifications (2006 - 2008 Averaged APEN data)

Table 5: Uncontrolled emission factors for Nucla RP-eligible sources7



a. Sulfur Dioxide 
Step 1: Identify All Available Technologies

Fuel Switching – Natural Gas or Alternate Coal Source 
Fuel Washing
Limestone Injection Process Upgrades 
Post-Combustion Controls:  Dry Scrubbing (Spray Dry Absorber, Circulating Dry 
Scrubber, Hydrated Ash Reinjection and Dry Sorbent Injection) 
Post-Combustion Controls:  Wet Scrubbing 

Table 6: Nucla Unit 4 SO2 PSD Permit Limits

Step 2: Eliminate Technically Infeasible Options

Fuel Switching – Natural Gas or Alternative Coal Sources:



Fuel Washing:

Existing Process Upgrades and Post-Combustion Controls

Limestone Injection Process Upgrades

Post-Combustion Controls – Dry Scrubbing:



Spray Dryer Absorption (SDA)

Circulating Dry Scrubber (CDS) Systems

Hydrated Ash Reinjection (HAR)

Dry Sorbent Injection (DSI)

Post-Combustion Controls – Wet Scrubbing:

Step 3: Evaluate Control Effectiveness of Each Remaining Technology 

Limestone Injection Process Upgrades:



Spray Dry Absorber:

Limestone Injection Improvements + Spray Dry Absorber:

Hydrated Ash Reinjection:

Hydrated Ash Reinjection + Limestone Injection Improvements:

Post-Combustion Controls – Wet Scrubbing:



Table 7: Nucla Unit 4 SO2 Technology Options and Technical Feasibility

Step 4: Evaluate Factors and Present Determination



Limestone Injection Process Upgrades:

Dry Scrubbing (Spray Dry Absorber)/ Limestone Injection Process Upgrades + SDA: 

Wet Scrubbing: 

HAR/HAR+Limestone Injection Improvements: 



Table 8: Nucla Unit 4 Control Resultant SO2 Emissions

Alternative Control 
Efficiency (%)

Resultant Emissions
Unit 4

(tons/year) Annual Average 
(lb/MMBtu)

30-day Rolling 
Average (lb/MMBtu)

Table 9: Nucla Unit 4 SO2 Cost Comparison
Alternative Emissions 

Reduction (tpy)
Annualized Cost 
($)

Cost Effectiveness 
($/ton)

Incremental Cost 
($/ton)



Wet Scrubbing:



Spray dry absorber (SDA):

DSI: 



Step 6: Select RP Determination

b. Filterable Particulate Matter (PM) & Particulate Matter (PM10) 



verified

Table 10: Nucla Unit 4 Stack Test Results (August 2002)

c. Nitrogen Oxides (NOx) 
Step 1: Identify All Available Technologies

Fuel Switching – Natural Gas or Alternate Coal Source 
Selective Non-Catalytic Reduction (SNCR) system upgrades 
Selective Catalytic Reduction (SCR) with flue gas reheat 

Step 2: Eliminate Technically Infeasible Options



SNCR:

SCR:

Step 3: Evaluate Control Effectiveness of Each Remaining Technology 

SNCR: 



Figure 1: NOx CEMs Data (August 17, 2006) for Nucla Unit 4
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Table 11: Nucla Unit 4 NOx Technology Options and Technical Feasibility

Step 4: Evaluate Factors and Present Determination



SCR: 

SNCR: 

Table 12: Nucla Unit 4 Control Resultant NOx Emissions
Alternative Control 

Efficiency (%)
Resultant Emissions

Annual Emissions 
(tons/year)

Annual Average 
(lb/MMBtu)

30-day 
Rolling Average 

(lb/MMBtu)

Table 13: Nucla Unit 4 NOx Cost Comparisons
Alternative Emissions 

Reduction (tpy)
Annualized Cost 

($)
Cost Effectiveness 

($/ton)
Incremental Cost 

($/ton)





Step 6: Select RP Determination

Additional Analyses of SO2 and NOx Controls for Nucla 



Requirements for Nucla Station


