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Appendix G-1e

Lhoist Montevallo Four Factor Analysis Addendum #1 - 
March 29, 2021 



















































































Appendix G-1f

Lhoist Montevallo Four Factor Analysis Addendum #2 - May 18, 2021 

































Appendix G-1g

Lhoist Montevallo Four Factor Analysis Addendum #3 - June 23, 2021 



June 23, 2021 

Mr. Skyler Sanderson  

Environmental Engineering Specialist, Senior 

Air Division, Energy Branch 

Alabama Department of Environmental Management 

1400 Coliseum Boulevard 

Montgomery, AL 36110-2400 

(334) 270 - 5647

skyler.sanderson@adem.alabama.gov

RE: Lhoist North America of Alabama, LLC - Montevallo Plant 

Regional Haze Rule – Four-Factor Analysis Additional Information Request During 6/16/21 

Conference Call 

Dear Mr. Sanderson: 

Lhoist North America of Alabama, LLC (LNA) owns and operates the Montevallo Plant, comprising of a lime 
manufacturing facility located in Calera, Shelby County, Alabama operating under Title V Major Source 
Operating Permit No. 411-0008 issued by the Alabama Department of Environmental Management (ADEM). 
LNA is submitting this letter in response to the ADEM additional information requested during our 
conference call held with ADEM on June 16, 2021.   

Specifically, the key items of concern addressed in this letter are as follows: 

• Additional requested information regarding an additional fuel scenario involving higher usage rates
of natural gas on Kilns 3 and 4, at 22% natural gas per kiln.  Data provided includes an economic
evaluation for natural gas usage (at 22%), which the facility can achieve without infrastructure
changes (e.g., physical piping component upgrades, burner upgrades, etc.) and information on why
22% is the optimal natural gas usage for Kilns 3 and 4 without any physical upgrades to the system
and with current natural gas supply and availability.

• An economic analysis for use of the currently available natural gas supply on Kilns 3 and 4 (27%),
including costs for physical upgrades to facility equipment, and an incremental cost evaluation in
going from 22% natural gas usage to 27% natural gas usage.

• Proposed methodologies for long term monitoring of facility fuel use, heating value, etc. for a long
term (annual/12-month rolling) demonstration that Kilns 3 and 4 will be using 22% natural gas
moving forward.

Supporting documentation for this submittal is included in the attachment to this letter. 

• Attachment 1 - Updated detailed economic analysis documentation, including the requested analyses
as outlined above.
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22% NATURAL GAS USAGE ANALYSIS 

An economic analysis on increased natural gas usage on Kilns 3 and 4 (at 22% natural gas), while keeping 
Kilns 1 and 2 at their current long-term capacity, was conducted.  A summary of the results of this analysis is 
shown below in Table 1, with additional details for the analysis provided in Attachment 1 (labeled 22% 
Natural Gas Scenario).   

Table 1: Kiln 3 and Kiln 4 22% Natural Gas Analyses 

LNA has determined that 22% is the appropriate and available usage level for natural gas on Kilns 3 and 4, 
due to the following:  

1. Available natural gas supply to the facility, leaves up to 67.5 MMBtu/hr per kiln for Kilns 3 and 4
available.

[330 MMBtu/hr (Supply) – 100 MMBtu/hr (Kiln 5 capacity) – 20 MMBtu/hr (Limestone Dryer) – 75
MMBtu/hr (current Kiln 1 and 2 usage)] / 2 kilns = 67.5 MMBtu/hr per Kiln

2. However, the kilns are currently limited by the available natural gas supply infrastructure at the site,
as well as the existing burner management system and installed natural gas burner (design rating of
60 MMBtu/hr).

3. Testing and evaluation during the several weeks prior to the call with ADEM on June 16, 2021, saw
that Kiln 3 and Kiln 4 could operate nominally at 22% natural gas, without any negative influences
to other facility natural gas usage operations.

27% NATURAL GAS USAGE ANALYSES AND INCREMENTAL COST EFFECTIVENESS FROM 22% 

NATURAL GAS USAGE 

An additional natural gas usage scenario at 27% natural gas was evaluated for Kiln 3 and Kiln 4 as requested, 
including an incremental cost analysis in moving from 22% natural gas usage (with no necessary facility 
upgrades) on Kiln 3 and Kiln 4, to use of up to 27% natural gas on Kiln 3 and Kiln 4 with necessary facility 
upgrades.  A summary of the results of this new analysis is shown below in Table 2, with additional details 
for the analysis provided in Attachment 1 (labeled 27% Natural Gas Scenario). 

Table 2: Kiln 3 and Kiln 4 Incremental Cost Effectiveness Moving from 22% Natural Gas Usage to 

27% Natural Gas Usage 

Kiln 3 Kiln 4 Total

-587 -618 -1,205

418,004$     440,646$   858,651$     

712$   712$   712$   

1. Kilns 1 and 2 are unchanged from the baseline and are therefore excluded from the analysis.

SO2 Emissions Difference (tpy)

Total Annualized Cost Difference

Cost Effectiveness ($/ton reduced)

Kiln 3 Kiln 4 Total

-120 -126 -246

Incremental Annualized Cost Difference 271,359$     274,538$   545,898$     

2,263$   2,171$   2,216$   Incremental Cost Effectiveness ($/ton reduced)

SO2 Incremental Emissions Difference (tpy)
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As can be seen from the results presented in Table 2, the incremental cost effectiveness in moving from 22% 
natural gas usage to 27% natural gas usage would be greater than $2,000/ton.   

MONITORING METHODS FOR DEMONSTRATION OF NATURAL GAS USAGE ON KILN 3 AND 

KILN 4 

LNA will continue to conduct normal facility fuel usage measurements and heating value measurements as 
follows, in order to evaluate and demonstrate on a 12-month rolling basis that at least 22% natural gas usage 
on Kiln 3 and Kiln 4 is maintained.   

1. Conduct and maintain monthly fuel usage records for coal and coke in Kilns 3 and 4, in tons of solid
fuel usage for each kiln.

2. Conduct and maintain records of monthly fuel heating value analyses for coal and coke, as received,
for the Montevallo Facility, in Btu/lb, to evaluate the total monthly heat input contributed coal and
coke for each kiln.

3. Record and maintain, on a monthly basis, monthly natural gas usage on Kiln 3 and Kiln 4 as recorded
by the Kiln 3 and Kiln 4 burner management system.  A standard heating value for natural gas (1,020
Btu/scf) will be presumed.  Heating value can be reviewed by LNA annually to ensure that the
presumed value is accurate.  The heat input contribution for Kiln 3 and Kiln 4 from natural gas, on a
monthly basis, can then be estimated.

4. Using the above data, compile the total monthly heat input to Kiln 3 and Kiln 4 and demonstrate that
on a 12-month rolling basis Kiln 3 and 4 natural gas usage is at least 22% of the fuel usage for those
sources.

~~~~~~~~~~~~~~~~~~~~~~~

If you have any questions or comments about the information presented in this letter, please feel free to 
contact Michael Will, the Alabama Regional Environmental Manager, at (205) 444-4905 or via email.   

Sincerely, 

Lhoist North America of Alabama, LLC 

Craig Gordinier 
Montevallo Plant Manager 

Attachments 

cc: Mr. Doug Carr (ADEM) 
Ms. Jennifer Youngpeter (ADEM) 
Mr. Chris Scholl (LNA) 
Mr. Michael Will (LNA)  



ATTACHMENT 1 

Emissions and Costing Calculations – Updated Information 



Lhoist North America of Alabama, LLC - Montevallo Plant

Attachment 1

Emissions and Costing Calculations

Table 1.  Economic Analysis - Alternative Fuel Scenarios - General Assumptions

Parameters Value Unit

Coal Sulfur Content
1 1.47 %

Coke Sulfur Content
1 5.25 %

Natural Gas Sulfur Content
2 2.80E-04 lb S/MMBtu

Coal HHV
1 26.85 MMBtu/ton

Coke HHV
1 29.12 MMBtu/ton

Natural Gas HHV
2 1,020 MMBtu/MMscf

Cost of Coal
3 3.33 $/MMBtu

Cost of Coke
3 2.21 $/MMBtu

Cost of Natural Gas
3 4.16 $/MMBtu

Kilns 1 and 2

Percent of Input Sulfur in 

LKD/LKS
4

5.93 %

Kilns 1 and 2

Percent of Input Sulfur in Lime
5 2.60 %

Kilns 3 and 4

Percent of Input Sulfur in 

LKD/LKS
4

13.31 %

Kilns 3 and 4

Percent of Input Sulfur in Lime
5 7.33 %

SO2 to S Molar Mass Ratio 2

Low Sulfur Coal Sulfur Content
6 0.83 %

Low Sulfur Coal HHV
6 25.89 MMBtu/ton

Cost of Low Sulfur Coal
3 3.82 $/MMBtu

1. From as received fuel sampling data.

2. Based on AP-42 Section 1.4.

3. Based on quoted fuel costs.

5. Based on Lhoist estimate for the percent of input sulfur that exits in the kiln in lime from customer product specifications.

Table 2.  Economic Analysis - Alternative Fuel Scenarios - Kiln Specific Assumptions
1

Parameters Value Unit

Kiln 1 Fuel Efficiency
1 10.6 MMBtu/ton production

Kiln 2 Fuel Efficiency
1 12.0 MMBtu/ton production

Kiln 3 Fuel Efficiency
1 7.2 MMBtu/ton production

Kiln 4 Fuel Efficiency
1 7.6 MMBtu/ton production

Input Sulfur Removed by the

Kiln 1 Venturi Scrubber
2 75 %

Input Sulfur Removed by the

Kiln 2 Venturi Scrubber
2 75 %

Heat Input Required for Kiln 1
3 956,700 MMBtu/yr

Heat Input Required for Kiln 2
3 910,100 MMBtu/yr

Heat Input Required for Kiln 3
3 1,440,000 MMBtu/yr

Heat Input Required for Kiln 4
3 1,518,000 MMBtu/yr

1. Kiln specific parameters and assumptions based on Lhoist estimates for 2018 & 2019

2. Lhoist estimate based on percent of input sulfur removed by the scrubber.

3. Based on review of facility data from 2015-2019

6. From sampling data on Appalachian coal.

4. Based on Lhoist estimate for the percent of input sulfur that exits in the kiln in lime kiln dust (LKD)

or lime kiln suldge (LKS) from 2018 & 2019 data.

Alt Fuel Scenarios Assumptions Trinity Consultants Page 1 of 4



Lhoist North America of Alabama, LLC - Montevallo Plant

Attachment 1

Emissions and Costing Calculations

Table 3.  Economic Analysis - Alternative Fuel Scenarios - Baseline - Fuel Mix
1

Kiln 1 Kiln 2 Kiln 3 Kiln 4

Coal 36.4% 35.6% 38.4% 38.4%

Coke 54.6% 53.4% 57.6% 57.6%

Natural Gas 9.0% 11.0% 4.0% 4.0%

1. Fuel mix based on Lhoist estimates for 2019.

Table 4.  Economic Analysis - Alternative Fuel Scenarios - Baseline

Kiln 1 Kiln 2 Kiln 3 Kiln 4 Total

Capital Costs

N/A -$  -$  -$  -$   -$   

Total Capital Investment
1 -$  -$  -$  -$   -$   

Capital Recovery Factor
2 0.09 0.09 0.09 0.09 0.09

Annualized Capital Costs
3 -$  -$  -$  -$   -$   

Annual Costs

Coal 1,160,882$    1,080,066$  1,843,337$  1,943,185$  6,027,470$     

Coke 1,153,701$    1,073,384$  1,831,934$  1,931,164$  5,990,183$     

Natural Gas 358,085$   416,341$   239,546$   252,522$   1,266,494$     

Total Annualized Cost
4 2,672,668$    2,569,791$  3,914,818$  4,126,870$  13,284,147$   

1. Total Capital Investment is equal to the sum of all capital costs.

2. Capital Recovery Factor calculated using formula from EPA OAQPS Control Cost Manual. Assumes 7% interest and 20 year lifespan.

3. Annualized Capital Costs = Total Capital Investment * Capital Recovery Factor

4. Total Annualized Cost = Annualized Capital Costs + sum of Annual Costs

Table 5.  Economic Analysis - Alternative Fuel Scenarios - Baseline - SO2 Emissions with Add-On Controls

Kiln 1 Kiln 2 Kiln 3 Kiln 4 Total

Coal (tpy)
1 62.8 58.4 481 507 1,108

Coke (tpy)
1 310 288.6 2,373 2,502 5,474

Natural Gas (tpy)
2 3.97E-03 4.62E-03 1.28E-02 1.35E-02 3.49E-02

Total 373 347 2,854 3,008 6,582

1. Baseline SO2 Emissions (tpy) = Heat Input Required (MMBtu/yr) * Fuel Mix (%) / HHV (MMBtu/ton) * Sulfur Content (%) * Molar Mass Ratio *

[100% -  Input Sulfur in LKD/LKS (%) - Input Sulfur in Lime (%) - Input Sulfur Removed by Scrubber {if applicable} (%)]

2. Baseline SO2 Emissions (tpy) = Heat Input Required (MMBtu/yr) * Fuel Mix (%) * Sulfur Content (lb S/MMBtu) / 2,000 (lb/ton) * Molar Mass Ratio *

[100% -  Input Sulfur in LKD/LKS (%) - Input Sulfur in Lime (%) - Input Sulfur Removed by Scrubber {if applicable} (%)]

Baseline Trinity Consultants Page 2 of 4



Lhoist North America of Alabama, LLC - Montevallo Plant

Attachment 1

Emissions and Costing Calculations

22% Natural Gas Scenario Table 1.  Economic Analysis - Fuel Mix
1

Kiln 3 Kiln 4

Coal 33.0% 33.0%

Coke 45.0% 45.0%

Natural Gas 22.0% 22.0%

Low Sulfur Coal 0.0% 0.0%

1. Annualized fuel mix based on available natural gas supply (each) to Kilns 3 and 4 with no fuel system upgrades.

22% Natural Gas Scenario Table 2.  Economic Analysis - Natural Gas

Kiln 3 Kiln 4 Total

Capital Costs

N/A - - -$   

Total Capital Investment
1 -$    -$      -$   

Capital Recovery Factor
2 0.09 0.09 0.09

Annualized Capital Costs
3 -$    -$      -$   

Annual Costs

Coal 1,584,118$    1,669,924$  3,254,042$    

Coke 1,431,198$   1,508,722$  2,939,920$    

Natural Gas 1,317,506$   1,388,871$  2,706,376$    

Low Sulfur Coal -$    -$    -$   

Total Annualized Cost
4 4,332,822$    4,567,517$  8,900,339$    

1. Total Capital Investment is equal to the sum of all capital costs.

2. Capital Recovery Factor calculated using formula from EPA OAQPS Control Cost Manual. Assumes 7% interest and 20 year lifespan.

3. Annualized Capital Costs = Total Capital Investment * Capital Recovery Factor

4. Total Annualized Cost = Annualized Capital Costs + sum of Annual Costs

22% Natural Gas Scenario Table 3.  Economic Analysis - Natural Gas - SO2 Emissions

Kiln 3 Kiln 4 Total

Coal (tpy)
1 413 435 848

Coke (tpy)
1 1,854 1,955 3,809

Natural Gas (tpy)
2 7.04E-02 7.42E-02 1.45E-01

Low Sulfur Coal (tpy)
1 0.0 0.0 0.0

Total 2,267 2,390 4,657

22% Natural Gas Scenario Table 4.  Economic Analysis - Natural Gas - Cost Effectiveness
1

Kiln 3 Kiln 4 Total

-587 -618 -1,205

418,004$     440,646$    858,651$     

712$   712$   712$     

1. Kilns 1 and 2 are unchanged from the baseline and are therefore excluded from the analysis.

1. Baseline SO2 Emissions (tpy) = Heat Input Required (MMBtu/yr) * Fuel Mix (%) / HHV (MMBtu/ton) * Sulfur Content (%) * Molar Mass Ratio *

[100% -  Input Sulfur in LKD/LKS (%) - Input Sulfur in Lime (%)]

2. Baseline SO2 Emissions (tpy) = Heat Input Required (MMBtu/yr) * Fuel Mix (%) * Sulfur Content (lb S/MMBtu) / 2,000 (lb/ton) * Molar Mass Ratio *

[100% -  Input Sulfur in LKD/LKS (%) - Input Sulfur in Lime (%)]

SO2 Emissions Difference (tpy)

Total Annualized Cost Difference

Cost Effectiveness ($/ton reduced)

ADEM 22% NG Trinity Consultants Page 3 of 4



Lhoist North America of Alabama, LLC - Montevallo Plant

Attachment 1

Emissions and Costing Calculations

27% Natural Gas Scenario Table 1.  Economic Analysis - Fuel Mix
1

Kiln 3 Kiln 4

Coal 30.0% 30.0%

Coke 43.0% 43.0%

Natural Gas 27.0% 27.0%

Low Sulfur Coal 0.0% 0.0%

1.  Annualized fuel mix based on 67.5 MMBtu/hr of available natural gas supply (each) to Kilns 3 and 4.

27% Natural Gas Scenario Table 2.  Economic Analysis - Natural Gas

Kiln 3 Kiln 4 Total

Capital Costs

New Burners
1 365,000$     365,000$     730,000$   

New Burner Management System
1 515,000$     515,000$     1,030,000$    

Natural Gas Plant Supply Lines
1 178,080$     178,080$     356,160$   

Kiln Downtime for Install
1 844,032$     825,023$     1,669,055$    

Total Capital Investment
2 1,902,112$   1,883,103$   3,785,215$    

Capital Recovery Factor
3 0.09 0.09 0.09

Annualized Capital Costs
4 179,546$     177,752$     357,297$   

Annual Costs

Coal 1,440,107$   1,518,113$   2,958,220$     

Coke 1,367,590$   1,441,667$   2,809,257$     

Natural Gas 1,616,939$   1,704,523$   3,321,462$     

Low Sulfur Coal -$            -$            -$   

Total Annualized Cost
5 4,604,182$   4,842,055$   9,446,237$     

2.  Total Capital Investment is equal to the sum of all capital costs.

3.  Capital Recovery Factor calculated using formula from EPA OAQPS Control Cost Manual. Assumes 7% interest and 20 year lifespan.

4.  Annualized Capital Costs = Total Capital Investment * Capital Recovery Factor

5.  Total Annualized Cost = Annualized Capital Costs + sum of Annual Costs

27% Natural Gas Scenario Table 3.  Economic Analysis - Natural Gas - SO2 Emissions

Kiln 3 Kiln 4 Total

Coal (tpy)
1 375 396 771

Coke (tpy)
1 1,772 1,868 3,639

Natural Gas (tpy)
2 8.64E-02 9.11E-02 1.78E-01

Low Sulfur Coal (tpy)
1 0.0 0.0 0.0

Total 2,147 2,264 4,411

Kiln 3 Kiln 4 Total

-120 -126 -246

689,364$     715,185$   1,404,549$   

Incremental Annualized Cost Difference 271,359$     274,538$   545,898$     

2,263$   2,171$    2,216$   

1.  Kilns 1 and 2 are unchanged from the baseline and are therefore excluded from the analysis.

Incremental Cost Effectiveness ($/ton reduced)

27% Natural Gas Scenario Table 4.  Economic Analysis - Natural Gas - Incremental Cost Effectiveness From 22% Natural Gas 

Scenario
1

1.  Based on quotes and Lhoist estimates.

1.  Baseline SO2 Emissions (tpy) = Heat Input Required (MMBtu/yr) * Fuel Mix (%) / HHV (MMBtu/ton) * Sulfur Content (%) * Molar Mass Ratio *

[100% -  Input Sulfur in LKD/LKS (%) - Input Sulfur in Lime (%)]

2.  Baseline SO2 Emissions (tpy) = Heat Input Required (MMBtu/yr) * Fuel Mix (%) * Sulfur Content (lb S/MMBtu) / 2,000 (lb/ton) * Molar Mass Ratio *

[100% -  Input Sulfur in LKD/LKS (%) - Input Sulfur in Lime (%)]

SO2 Incremental Emissions Difference (tpy)

Total Annualized Cost Difference

ADEM 27% NG Trinity Consultants Page 4 of 4



Appendix G-1h

Engineering Analysis to Incorporate New Requirements as a Result of 
Four Factor Analysis 











Appendix G-1i

Air Permit Issued to Incorporate New Requirements as a Result of 
Four Factor Analysis 
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