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1. EXECUTIVE SUMMARY 

SO2 Emission Reduction Options 
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NOX Emission Reduction Options 
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2. INTRODUCTION AND BACKGROUND 

i

(A) consider the costs of compliance, the time necessary for compliance, the energy and non-air quality 
environmental impacts of compliance, and the remaining useful life of any potentially affected sources, 
and include a demonstration showing how these factors were taken into consideration in selecting the 
goal. 

(B) Analyze and determine the rate of progress needed to attain natural visibility conditions by the year 
2064. To calculate this rate of progress, the State must compare baseline visibility conditions to natural 
visibility conditions in the mandatory Federal Class I area and determine the uniform rate of visibility 
improvement (measured in deciviews) that would need to be maintained during each implementation 
period in order to attain natural visibility conditions by 2064. In establishing the reasonable progress 
goal, the State must consider the uniform rate of improvement in visibility and the emission reduction. 
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3. SOURCE DESCRIPTION 
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4. EXISTING EMISSIONS 

Table 4-1. Annual Baseline Emission Rates 

Pollutant 
Kilns 1 and 2, 

Combined 
(ton/yr) 
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5. SO2 FOUR FACTOR EVALUATION 

5.1. STEP 1: IDENTIFICATION OF AVAILABLE RETROFIT SO2 CONTROL 
TECHNOLOGIES 

Table 5-1. Available SO2 Control Technologies for Indian Creek Kilns 1 and 2 

SO2 Control Technologies 
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5.1.1. Inherent Dry Scrubbing 

5.1.2. Alternative Low Sulfur Fuels 

5.1.3. Wet Scrubbing 
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5.1.4. Semi-Wet/Dry Scrubbing 

5.2. STEP 2: ELIMINATE TECHNICALLY INFEASIBLE SO2 CONTROL TECHNOLOGIES 

5.2.1. Inherent Dry Scrubbing  

5.2.2. Alternative Low Sulfur Fuels 

5.2.3. Wet Scrubbing 



Graymont Western US Inc. | Indian Creek Plant Four Factor Analysis 
Trinity Consultants 5-4 

5.2.4. Semi-Wet/Dry Scrubbing 

5.3. STEP 3: RANK OF TECHNICALLY FEASIBLE SO2 CONTROL OPTIONS BY 
EFFECTIVENESS

Table 5-2. Ranking of SO2 Control Technologies by Effectiveness 

 
Control 

Technology 

Potential 
Control 

Efficiency  
(%) 
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5.4. STEP 4: EVALUATION OF IMPACTS FOR FEASIBLE SO2 CONTROLS 

5.4.1. Cost of Compliance  

5.4.1.1. Control Costs 

5.4.1.2. Annual Tons Reduced 



Graymont Western US Inc. | Indian Creek Plant Four Factor Analysis 
Trinity Consultants 5-6 

5.4.1.3. Cost Effectiveness 

Table 5-3. SO2 Cost of Compliance Based on Emissions Reduction 

Control 
Option 

Control Cost 
($/yr) 

Baseline 
Emission 

Level 
(tons) 

SO2 
Reductiona 

(%) 

Emission 
Reduction 

(tons) 

Cost Effectiveness 
($/ton removed) 

5.4.2. Timing for Compliance 

5.4.3. Energy Impacts 

5.4.4. Non-Air Quality Impacts 
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5.4.5. Remaining Useful Life 

5.5. SO2 Conclusion 



Graymont Western US Inc. | Indian Creek Plant Four Factor Analysis 
Trinity Consultants 6-8 

6. NOX FOUR FACTOR EVALUATION 

6.1. STEP 1: IDENTIFICATION OF AVAILABLE RETROFIT NOX CONTROL 
TECHNOLOGIES 

Table 6-1. Available NOX Control Technologies for Indian Creek Kilns 1 and 2 

NOx Control Technologies 
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6.1.1. Combustion Controls 

6.1.1.1. Reduce Peak Flame Zone Temperature 

6.1.1.2. Low NOX Burners 

6.1.1.3. Preheater Kiln Design/ Proper Combustion Practices 

6.1.2. Post Combustion Controls 

6.1.2.1. Selective Catalytic Reduction 
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6.1.2.2. Selective Non-Catalytic Reduction 
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6.2. STEP 2: ELIMINATE TECHNICALLY INFEASIBLE NOX CONTROL TECHNOLOGIES 

6.2.1. Combustion Controls 

6.2.1.1. Reduce Peak Flame Zone Temperature 

6.2.1.2. Low NOX Burners 

6.2.1.3. Preheater Kiln Design/Proper Combustion Practices 
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6.2.2. Post Combustion Controls 

6.2.2.1. Selective Catalytic Reduction 
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6.2.2.2. Selective Non-Catalytic Reduction 

Figure 6-1. Preheater – Cross Section 
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SNCR Ammonia/Urea Injection Location - Stone Chamber/Preheater 

Figure 6-2. Preheater Stone Chamber Temperature Variation with Time and Location 
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SNCR Ammonia/Urea Injection Location – Transfer Chute 

SNCR Ammonia/Urea Injection Location - Inside Rotary Kiln 
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Two key concepts are important in determining whether a technology could be applied: “availability” and 
“applicability.” As explained in more detail below, a technology is considered “available” if the source owner 
may obtain it through commercial channels, or it is otherwise available within the common sense meaning 
of the term. An available technology is “applicable” if it can reasonably be installed and operated on the 
source type under consideration. A technology that is available and applicable is technically feasible. 

The typical stages for bringing a control technology concept to reality as a commercial product are: 

Concept stage; 
Research and patenting; 
Bench scale or laboratory testing; 
Pilot scale testing; 
Licensing and commercial demonstration; and 
Commercial sales. 

A control technique is considered available, within the context presented above, if it has reached the stage 
of licensing and commercial availability. Similarly, we do not expect a source owner to conduct extended 
trials to learn how to apply a technology on a totally new and dissimilar source type. Consequently, you 
would not consider technologies in the pilot scale testing stages of development as “available” for purposes 
of BART review. 

Commercial availability by itself, however, is not necessarily a sufficient basis for concluding a technology 
to be applicable and therefore technically feasible. Technical feasibility, as determined in Step 2, also means 
a control option may reasonably be deployed on or “applicable” to the source type under consideration. 

6.3. STEP 3: RANK OF TECHNICALLY FEASIBLE NOX CONTROL OPTIONS BY 
EFFECTIVENESS

 



Graymont Western US Inc. | Indian Creek Plant Four Factor Analysis 
Trinity Consultants 6-17 

Table 6-2. Ranking of NOX Control Technologies by Effectiveness 

Control 
Technology 

Potential 
Control Efficiency  

(%) 

6.4. STEP 4: EVALUATION OF IMPACTS FOR FEASIBLE NOX CONTROLS 

6.4.1. Cost of Compliance 

Table 6-3. SNCR Cost Calculation Summary 

Total Capital 
Investment Total Annual Cost NOx Emissions 

Removed (tpy) 
Cost Effectiveness 
($/ton removed) 
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6.4.2. Timing for Compliance 

6.4.3. Energy Impacts and Non-Air Quality Impacts  

6.4.4. Remaining Useful Life 

6.5. NOX CONCLUSION 
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7. CONCLUSION 
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APPENDIX A : RBLC SEARCH RESULTS



Table A 1. RBLC Search Results

RBLC ID FACILITY NAME CORPORATE OR
COMPANY NAME

FACILITY
STATE

PERMIT
ISSUANCE
DATE

PROCESS NAME PRIMARY FUEL THROUGHPUT THROUGHPUT
UNIT POLLUTANT CONTROL METHOD DESCRIPTION EMISSION

LIMIT 1

EMISSION
LIMIT 1
UNIT

EMISSION
LIMIT 1
AVERAGE
TIME

CONDITION

EMISSION
LIMIT 2

EMISSION
LIMIT 2
UNIT

EMISSION
LIMIT 2

AVGERAGE
TIME

CONDITION
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APPENDIX B : SO2 CONTROL COST CALCULATIONS



Graymont Indian Creek Kilns Cost of SO2 Reductions from Alternative Fuel Scenarios



Graymont Indian Creek Kilns SO2 Emissions from Alternative Fuel Scenarios (Kiln 1 and Kiln 2 Combined)

Current Scenario
Maximum

Combined Fuel
Usagea Heat Content

Annual Fuel
Heat Usage Sulfur Content

Potential
Sulfur

Emissions
Potential SO2
Emissions

Inherent
Scrubbing
Efficiency

Maximum
Projected SO2
Emissions

ton/yr Btu/lb Btu/yr ton/yr ton/yr ton/yr

Substitute Coal for Coke (Use all Coal)

Usage Heat Content a
Annual Fuel
Heat Usage S Content b

Potential S
Emissions

Potential SO2
Emissions

Inherent
Scrubbing
Efficiency SO2 Emissions

ton/yr Btu/lb Btu/yr ton/yr ton/yr ton/yr

Total SO2
Emissions

Reduction vs
Baseline

ton/yr %

Total SO2
Emissions

Reported
Baseline
Emissions

Non Fuel
Emission Rate

Adjusted
Emission Rate

Reduction vs
Baseline,
Adjusted

ton/yr ton/yr ton/yr ton/yr %Scenario

Fuels

Fuels

Scenario
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APPENDIX C : NOX CONTROL COST CALCULATIONS 










