
▲ I,

4525 Wasatch Blvd | Suite 200 | Salt Lake City, UT 84124 | P (801) 272-3000 | F (801) 272-3040

trinityeonsultants.com

Document Dale: 04/28/2017

April 28,2017

Mr. John Jenks 
Environmental Engineer 
Utah Division of Air Quality

DAQ 2017-005322

195 North 1950 West
P. O. Box 144820
Salt Lake City, Utah 84114-4820

MSi
Mwtflorolo'j cfil 9 a tit ions Inc 
A Timny Conujlfuiitt Comp.jtiy

„ THnityA 
Uiasultants

UTAH DEPARTMENT OF 
ENVIRONMENTAL QUALITY

APR 2 8 2017
DIVISION OF AIR QUALITY

RE: Best Available Control Measure Analyses for HollyFrontier's Woods Cross Refinery

Dear Mr. Jenks:

Please find enclosed one copy of the report, Best Available Control Measure Analyses for HollyFrontier's Woods 
Cross Refinery.

If you have any questions or comments about the information presented in this letter, please do not hesitate to 
call Regina Doyle at HollyFrontier at (801)397-7432 or me at (801) 272-3000 ext. 305.

Sincerely,

MSI TRINITY CONSULTANTS

v

Linda Conger 
Managing Consultant

CL:\lec\\\MSI_SERVER_2012\msLserver\CONFIDENTIAL PROJECTS\HollyFrontier\Woods Cross\174501.0025 17-25 Holly Refining BACM 

Analysis\04 Report\UDAQ cover letter.docx

HEADQUARTERS >
12770 Merit Drive | Suite 9001 Dallas, TX 75251 | P (972) 661-81001F (972) 385-9203

North America | Europe | Middle East ] Asia



UTAH DEPARTMENT OF 
ENVIRONMENTAL QUALITY

APR 2 8 2017
DIVISION OF AIR QUALITY

BEST AVAILABLE CONTROL 
MEASURE ANALYSES 
HOLLYFRONTIER’S 

WOODS CROSS REFINERY

Prepared for:

HollyFrontier Woods Cross Refining LLC
1070 West 500 South 

West Bountiful, Utah 84087

By

Meteorological Solutions Inc. a Trinity Consultants Company
Project No. 04171725

April 2017

Meteorological Solutions Inc.
A Trinity Consultants Company



TABLE OF CONTENTS

1.0 INTRODUCTION......................................................................................................................................... 1-1

2.0 FACILITY OVERVIEW................................................................................................................................ 2-1

3.0 BEST AVAILABLE CONTROL MEASURE SELECTION PROCESS..........................................................3-1

3.1 Step 1 - Identify All Existing and Potential Emission Control Technologies................................... 3-1

3.2 Step 2 - Eliminate Technically Infeasible Options............................................................................... 3-1

3.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................................. 3-1

3.4 Step 4 - Evaluate Most Effective Controls and Document Results.................................................... 3-2

3.4.1 Energy Impact............................................................................................................................ 3-2

3.4.2 Environmental Impacts............................................................................................................ 3-2

3.4.3 Costs of Control.......................................................................................................................... 3-2

3.5 Step 5 - Selection of BACM.......................................................................................................................3-2

4.0 BEST AVAILABLE CONTROL MEASURE DETERMINATION ANALYSIS FOR NITROGEN OXIDES.4-3

4.1 Process Heaters and Boilers.................................................................................................................... 4-3

4.1.1 Step 1 - Identify All Existing and Potential Emission Control Technologies.................. 4-3

4.1.1.1 Low NOx Burners.................................................................................................................4-5

4.1.1.2 Ultra-Low NOx Burners...................................................................................................... 4-5

4.1.1.3 External Flue Gas Recirculation........................................................................................4-5

4.1.1.4 SCR.........................................................................................................................................4-5

4.1.1.5 SNCR..................................................................................................................................... 4-6

4.1.1.6 NSCR..................................................................................................................................... 4-6

4.1.1.7 Water/Steam Injection...................................................................................................... 4-7

4.1.1.8 Low Excess Air.................................................................................................................... 4-7

4.1.1.9 Overfire Air (Boilers only)................................................................................................ 4-7

4.1.1.10 CETEX................................................................................................................................. 4-7

4.1.2 Step 2 - Eliminate Technically Infeasible Options............................................................... 4-7

4.1.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................ 4-9

4.1.4 Step 4 - Evaluate Impacts and Document Results............................................................. 4-13

4.1.4.1 Energy and Environmental Impacts..............................................................................4-17

4.1.4.2 Economic Impact.............................................................................................................. 4-17

4.1.5 Selection of BACM................................................................................................................... 4-18

4.2 Flares.........................................................................................................................................................4-18

4.2.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................ 4-19

4.2.1.1 Proper Equipment Design and Work Practices...........................................................4-19

04171725 i MSI Trinity



Table of Contents
Continued

Section

4.2.1.2 Good Combustion Practices........................................................................................... 4-20

4.2.1.3 Conversion from Air Assisted to Steam Assisted....................................................... 4-20

4.2.1.4 Flare Gas Recovery Systems...........................................................................................4-20

4.2.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 4-20

4.2.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies............... 4-20

4.2.4 Step 4 - Evaluate Impacts and Document Results..............................................................4-21

4.2.4.1 Energy, Environmental, and Economic Impacts.........................................................4-21

4.2.5 Step 5 - Select BACT.............................................................................................................. 4-21

4.3 Sulfur Recovery Unit Tail Gas Incinerator..........................................................................................4-23

4.3.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................. 4-23

4.3.2 Step 2 - Eliminate Technically Infeasible Options..............................................................4-23

4.3.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies............... 4-23

4.3.4 Step 4 - Evaluate Impacts and Document Results............................................................. 4-23

4.3.4.1 Energy, Environmental and Economic Impacts..........................................................4-23

4.3.5 Step 5 - Select BACT............................................................................................................... 4-24

4.4 Fluidized Catalytic Cracking Unit [FCCU)........................................................................................... 4-25

4.4.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................4-25

4.4.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 4-25

4.4.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies............... 4-25

4.4.3.1 SNCR................................................................................................................................... 4-25

4.4.3.2 SCR...................................................................................................................................... 4-26

4.4.3.3 LoTOx™...............................................................................................................................4-26

4.4.3.4 Catalyst Additive and Combustion Promoters............................................................ 4-26

4.4.4 Step 4 - Evaluate Impacts and Document Results............................................................ 4-27

4.4.4.1 Energy, Environmental, and Economic Impacts.........................................................4-29

4.4.5 Step 5 - Select BACT.............................................................................................................. 4-29

4.5 Emergency Diesel Engines....................................................................................................................4-30

4.5.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................ 4-30

4.5.1.1 Ignition Timing Retard.................................................................................................... 4-30

4.5.1.2 Air-to-Fuel Ratio............................................................................................................... 4-30

4.5.1.3 Derating..............................................................................................................................4-30

4.5.1.4 Selective Catalytic Reduction..........................................................................................4-31

04171725 ii MSI Trinity



Section

Table of Contents
Continued

4.5.1.5 Non-Selective Catalytic Reduction................................................................................ 4-31

4.5.1.6 NOx Absorption Systems (Lean N0X Traps)..................................................................4-31

4.5.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 4-31

4.5.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies............... 4-32

4.5.4 Step 4 - Evaluate Impacts and Document Results............................................................. 4-32

4.5.4.1 Energy, Environmental, and Economic Impacts......................................................... 4-32

4.5.5 Step 5 - Select BACT............................................................................................................... 4-33

4.6 Emergency Natural Gas-Fired Engines...............................................................................................4-35

4.6.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................ 4-35

4.6.1.1 Selective Catalytic Reduction..........................................................................................4-35

4.6.1.2 Non-selective Catalytic Reduction................................................................................. 4-35

4.6.1.3 Lean Burn Technology.....................................................................................................4-35

4.6.1.4 Good Combustion Practices............................................................................................ 4-35

4.6.2 Step 2 - Eliminate Technically Infeasible Options..............................................................4-36

4.6.3 Step 3 - Rank Remaining Control Technologies by Effectiveness................................... 4-36

4.6.4 Step 4 - Evaluate Most Effective Controls............................................................................4-36

4.6.4.1 Energy, Environmental, and Economic Impacts.........................................................4-37

4.6.5 Step 5 - Select BACT............................................................................................................... 4-37

5.0 BEST AVAILABLE CONTROL MEASURE DETERMINATION ANALYSIS FOR SULFUR DIOXIDE ....5-1

5.1 Process Heaters and Boilers....................................................................................................................5-1

5.1.1 Step 1 - Identify all Existing and Potential Emission Control Technologies...................5-1

5.1.1.1 Fuel Specifications.............................................................................................................. 5-1

5.1.1.2 Flue Gas Desulfurization....................................................................................................5-1

5.1.1.3 Emerachem (EMX).............................................................................................................. 5-2

5.1.2 Step 2 - Eliminate Technically Infeasible Options................................................................5-2

5.1.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies.................5-2

5.1.4 Step 4 - Evaluate Impacts and Document Results................................................................5-3

5.1.4.1 Energy, Environmental, and Economic Impacts............................................................. 5-3

5.1.5 Selection of BACM......................................................................................................................5-3

5.2 Flares........................................................................................................................................................... 5-5

5.2.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................... 5-5

5.2.1.1 Maintain Flare Gas Parameters.........................................................................................5-5

iii04171725 MSI Trinity



Table of Contents
Continued

Section

5.2.1.2 Meet the Requirements of 40 CFR 60.18........................................................................5-5

5.2.1.3 Proper Design.....................................................................................................................5-5

5.2.1.4 Good Combustion, Operating, and Maintenance Practices......................................... 5-5

5.2.1.5 Limit Sulfur Content of Feedstock and Fuels.................................................................5-6

5.2.1.6 Root Cause Analysis.......................................................................................................... 5-6

5.2.1.7 Flare Gas Recovery System.............................................................................................. 5-6

5.2.2 Step 2 - Eliminate Technically Infeasible Options............................................................... 5-6

5.2.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................5-6

5.2.4 Step 4 - Evaluate Impacts and Document Results................................................................5-6

5.2.4.1 Energy, Environmental, and Economic Impacts............................................................5-7

5.2.5 Step 5 - Selection of BACM......................................................................................................5-7

5.3 Sulfur Recovery Plant............................................................................................................................... 5-9

5.3.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................... 5-9

5.3.1.1 Superclaus Process............................................................................................................. 5-9

5.3.1.2 Euroclaus Process.............................................................................................................5-10

5.3.1.3 Mobil Oil Direct Oxidation Process............................................................................... 5-10

5.3.1.4 COPE, OxyClaus, and SURE Processes........................................................................... 5-10

5.3.1.5 Selectox...............................................................................................................................5-10

5.3.1.6 Sulfreen..............................................................................................................................5-10

5.3.1.7 Maxisulf, CBA, Clinsulf, and MCRC Processes............................................................... 5-10

5.3.1.8 Wellman-Lord, CANSOLV, and CLINTOX Processes....................................................5-10

5.3.1.9 Stretford, Z-SORB, LO-CAT, and CrystaSulf Liquid-Phase Oxidation Reduction

Technologies........................................................................................................................... 5-11

5.3.1.10 Shell Claus Offgas Treating (SCOT) Process.............................................................. 5-11

5.3.2 Step 2 - Eliminate Technically Infeasible Options............................................................ 5-11

5.3.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies............. 5-11

5.3.4 Step 4 - Evaluate Impacts and Document Results............................................................. 5-11

5.3.4.1 Energy, Environmental, and Economic Impact............................................................5-12

5.3.5 Step 5 - Selection of BACM................................................................................................... 5-13

5.4 FCCU.......................................................................................................................................................... 5-14

5.4.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................. 5-14

5.4.1.1 Control of Sulfur in FCCU Feed....................................................................................... 5-14

04171725 iv MSI Trinity



Table of Contents
Continued

Section

5.4.1.2 Feed Hydrotreatment.......................................................................................................5-14

5.4.1.3 Wet Gas Scrubbers............................................................................................................5-14

5.4.1.4 Wellman-Lord Flue Gas Desulfurization Process........................................................ 5-14

5.4.1.5 DeSOx Additives................................................................................................................ 5-15

5.4.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 5-15

5.4.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................5-15

5.4.4 Step 4 - Evaluate Impacts and Document Results.............................................................. 5-15

5.4.4.1 Energy, Environmental, and Economic Impacts.........................................................5-16

5.4.5 Step 5 - Selection of BACM................................................................................................... 5-16

5.5 Emergency Diesel Engines................................................................................................................... 5-17

5.5.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................. 5-17

5.5.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 5-17

5.5.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................5-17

5.5.4 Step 4 - Evaluate Impacts and Document Results............................................................. 5-17

5.5.4.1 Energy, Environmental, or Economic Impacts............................................................5-17

5.5.5 Step 5 - Select BACT.............................................................................................................. 5-17

5.6 Emergency Natural Gas-Fired Generators..........................................................................................5-19

5.6.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................. 5-19

5.6.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 5-19

5.6.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies............... 5-19

5.6.4 Step 4 - Evaluate Impacts and Document Results............................................................. 5-19

5.6.4.1 Energy, Environmental, or Economic Impacts............................................................5-19

5.6.5 Step 5- Select BACT................................................................................................................5-19

6.0 BEST AVAILABLE CONTROL MEASURE DETERMINATION ANALYSIS FOR PM2.5..........................6-1

6.1 Process Heaters and Boilers................................................................................................................... 6-1

6.1.1 Step 1 - Identify all Existing and Potential Emission Control Technologies...................6-1

6.1.1.1 Good Combustion Practices...............................................................................................6-1

6.1.1.2 Gaseous Fuel Specifications...............................................................................................6-1

6.1.1.3 Wet Gas Scrubber................................................................................................................6-2

6.1.1.4 Electrostatic Precipitator...................................................................................................6-2

6.1.1.5 Cyclone................................................................................................................................. 6-2

6.1.1.6 Baghouse...............................................................................................................................6-2

04171725 V MSI Trinity



Section

Table of Contents
Continued

6.1.2 Step 2 - Eliminate Technically Infeasible Options............................................................... 6-2

6.1.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................6-3

6.1.4 Step 4 - Evaluate Impacts and Document Results.............................................................. 6-4

6.1.4.1 Energy, Environmental, or Economic Impacts.............................................................. 6-5

6.1.5 Selection of BACM......................................................................................................................6-5

6.2 Flares...........................................................................................................................................................6-6

6.2.1 Step 1 - Identify all Existing and Potential Emission Control Technologies....................6-6

6.2.2 Step 2 - Eliminate Technically Infeasible Options................................................................6-6

6.2.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................6-6

6.2.4 Step 4 - Evaluate Impacts and Document Results...............................................................6-6

6.2.4.1 Energy, Environmental, or Economic Impacts.............................................................. 6-7

6.2.5 Step 5 - Select BACT.................................................................................................................6-7

6.3 Cooling Towers...........................................................................................................................................6-8

6.3.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................... 6-8

6.3.2 Step 2 - Eliminate Technically Infeasible Options................................................................6-8

6.3.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................6-9

6.3.4 Step 4 - Evaluate Impacts and Document Results.............................................................. 6-9

6.3.4.1 Energy, Environmental, or Economic Impacts.............................................................. 6-9

6.3.5 Step 5 - Selection of BACM....................................................................................................... 6-9

6.4 Sulfur Recovery Unit Incinerator......................................................................................................... 6-11

6.4.1 Step 1 - Identify all Existing and Potential Emission Control Technologies.................. 6-11

6.4.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 6-11

6.4.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies.............. 6-11

6.4.4 Step 4 - Evaluate Impacts and Document Results.............................................................6-11

6.4.4.1 Energy, Environmental, or Economic Impacts............................................................6-11

6.4.5 Step 5 - Select BACT............................................................................................................... 6-11

6.5 FCCU.......................................................................................................................................................... 6-13

6.5.1 Step 1 - Identify all Existing and Potential Emission Control Technologies.................. 6-13

6.5.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 6-13

6.5.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies.............. 6-13

6.5.4 Step 4 - Evaluate Impacts and Document Results.............................................................6-13

6.5.4.1 Energy, Environmental, or Economic Impacts.............................................................6-14

04171725 VI MSI Trinity



6.5.5 Step 5 - Select BACT.............................................................................................................. 6-14

6.6 Emergency Diesel Engines.................................................................................................................... 6-15

6.6.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................. 6-15

6.6.1.1 Good Combustion Practices............................................................................................ 6-15

6.6.1.2 Ultra-Low Sulfur Diesel................................................................................................... 6-15

6.6.1.3 Diesel Particulate Filters..................................................................................................6-15

6.6.1.4 Diesel Oxidation Catalyst.................................................................................................6-16

6.6.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 6-16

6.6.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................6-16

6.6.4 Step 4 - Evaluate Impacts and Document Results.............................................................. 6-16

6.6.4.1 Energy, Environmental, or Economic Impacts............................................................6-16

6.6.5 Step 5 - Select BACT.............................................................................................................. 6-17

6.7 Emergency Natural Gas-Fired Generators...........................................................................................6-19

6.7.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................ 6-19

6.7.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 6-19

6.7.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................6-19

6.7.4 Step 4 - Evaluate Impacts and Document Results.............................................................. 6-19

6.7.4.1 Energy, Environmental, or Economic Impacts............................................................6-19

6.7.5 Step 5 - Select BACT.............................................................................................................. 6-19

7.0 BEST AVAILABLE CONTROL MEASURE DETERMINATION ANALYSIS FOR VOLATILE ORGANIC 

COMPOUNDS............................................................................................................................................................7-1

7.1 Process Heaters and Boilers................................................................................................................... 7-1

7.1.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................... 7-1

7.1.1.1 Good Combustion Practice................................................................................................ 7-1

7.1.1.2 Fuel Specifications.............................................................................................................. 7-1

7.1.1.3 Ultra-Low NOx Burners...................................................................................................... 7-2

7.1.1.4 Catalytic Oxidation............................................................................................................. 7-2

7.1.1.5 Thermal Oxidation.............................................................................................................. 7-2

7.1.1.6 Emerachem (EMx).............................................................................................................. 7-2

7.1.2 Step 2 - Eliminate Technically Infeasible Options................................................................7-2

7.1.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies.................7-3

7.1.4 Step 4 - Evaluate Impacts and Document Results................................................................7-3

Table of Contents
Continued

Section

vii04171725 MSI Trinity



Table of Contents
Continued

Section

7.1.4.1 Energy, Environmental, or Economic Impact................................................................7-4

7.1.5 Step 5 - Selection of BACM...................................................................................................... 7-5

7.2 Flares...........................................................................................................................................................7-6

7.2.1 Step 1 - Identify all Existing and Potential Emission Control Technologies...................7-6

7.2.1.1 Proper Equipment Design and Work Practices............................................................ 7-6

7.2.1.2 Good Combustion Practices...............................................................................................7-6

7.2.1.3 Conversion from Air Assisted to Steam Assisted......................................................... 7-6

7.2.1.4 Flare Gas Recovery Systems..............................................................................................7-7

7.2.2 Step 2 - Eliminate Technically Infeasible Options................................................................ 7-7

7.2.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies..................7-7

7.2.4 Step 4 - Evaluate Impacts and Document Results................................................................ 7-7

7.2.4.1 Energy, Environmental, or Economic Impacts.............................................................. 7-8

7.2.5 Step 5 - Select BACT................................................................................................................. 7-8

7.3 Cooling Towers...........................................................................................................................................7-9

7.3.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................... 7-9

7.3.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 7-9

7.3.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies.................7-9

7.3.4 Step 4 - Evaluate Impacts and Document Results................................................................7-9

7.3.4.1 Energy, Environmental, or Economic Costs.................................................................... 7-9

7.3.5 Step 5 - Select BACT................................................................................................................. 7-9

7.4 Sulfur Reduction Unit Incinerator........................................................................................................ 7-11

7.4.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................. 7-11

7.4.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 7-11

7.4.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................7-11

7.4.4 Step 4 - Evaluate Impacts and Document Results............................................................. 7-11

7.4.4.1 Energy, Environmental, or Economic Impacts.............................................................7-11

7.4.5 Step 5 - Select BACT............................................................................................................... 7-11

7.5 FCCU.......................................................................................................................................................... 7-13

7.5.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................. 7-13

7.5.1.1 Good Combustion Practices............................................................................................ 7-13

7.5.1.2 Combustion Promoters................................................................................................... 7-13

7.5.1.3 Catalytic Oxidation........................................................................................................... 7-13

04171725 Viii MSI Trinity



Section

Table of Contents
Continued

7.5.2 Step 2 - Eliminate Technically Infeasible Options............................................................ 7-14

7.5.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies...............7-14

7.5.4 Step 4 - Evaluate Impacts and Document Results............................................................. 7-14

7.5.4.1 Energy, Environmental, and Economic Impacts......................................................... 7-14

7.5.5 Step 5 - BACM..........................................................................................................................7-14

7.6 Storage Tanks.......................................................................................................................................... 7-15

7.6.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................7-15

7.6.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 7-16

7.6.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies...............7-16

7.6.4 Step 4 - Evaluate Impacts and Document Results............................................................. 7-17

7.6.4.1 Energy, Environmental, and Economic Impacts.........................................................7-18

7.6.5 Step 5 - Proposed BACM........................................................................................................ 7-20

7.7 Equipment Leaks.....................................................................................................................................7-25

7.7.1 Step 1 - Identify all Existing and Potential Emission Control Technologies................7-25

7.7.2 Step 2 - Eliminate Technically Infeasible Options............................................................. 7-25

7.7.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies...............7-25

7.7.4 Step 4 - Evaluate Impacts and Document Results............................................................. 7-26

7.7.4.1 Energy, Environmental, and Economic Impacts.........................................................7-27

7.7.5 Step 5 - Selection of BACM.................................................................................................... 7-27

7.8 Wastewater Treatment Plant............................................................................................................... 7-29

7.8.1 Step 1 - Identify all Existing and Potential Emission Control Technologies.................. 7-29

7.8.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 7-29

7.8.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies...............7-29

7.8.4 Step 4 - Evaluate Impacts and Document Results............................................................. 7-30

7.8.5 Step 5 - Select BACT............................................................................................................... 7-31

7.9 Product Loading...................................................................................................................................... 7-32

7.9.1 Step 1 - Identify all Existing and Potential Emission Control Technologies.................. 7-32

7.9.2 Step 2 - Eliminate Technically Infeasible Options.............................................................. 7-32

7.9.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies................7-32

7.9.4 Step 4 - Evaluate Impacts and Document Results............................................................. 7-33

7.9.4.1 Energy, Environmental, and Economic Costs............................................................. 7-33

7.9.5 Step 5 - Proposed BACM........................................................................................................7-34

04171725 IX MSI Trinity



Section

Table of Contents
Continued

7.10 Diesel Emergency Engines...................................................................................................................7-35

7.10.1 Step 1 - Identify all Existing and Potential Emission Control Technologies...............7-35

7.10.1.1 Good Combustion Practices..........................................................................................7-35

7.10.1.2 Diesel Oxidation Catalyst.............................................................................................. 7-35

7.10.2 Step 2 - Eliminate Technically Infeasible Options............................................................7-35

7.10.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies..............7-35

7.10.4 Step 4 - Evaluate Impacts and Document Results...........................................................7-36

7.10.4.1 Energy, Environmental, and Economic Impacts....................................................... 7-36

7.10.5 Step 5 - Proposed BACM......................................................................................................7-36

7.11 Emergency Natural Gas-Fired Engines..............................................................................................7-38

7.11.1 Step 1- Identify all Control Technologies......................................................................... 7-38

7.11.1.1 Good Combustion Practices..........................................................................................7-38

7.11.1.2 Oxidation Catalysts........................................................................................................ 7-38

7.11.1.3 Non-Selective Catalytic Reduction...............................................................................7-38

7.11.2 Step 2 - Eliminate Technically Infeasible Options............................................................7-38

7.11.3 Step 3 - Rank Remaining Control Technologies by Effectiveness.................................7-38

7.11.4 Step 4 - Evaluate Most Effective Controls......................................................................... 7-39

7.11.4.1 Energy, Environmental, and Economic Costs.............................................................7-39

7.11.5 Step 5 - Select BACT..............................................................................................................7-39

8.0 BEST AVAILABLE CONTROL MEASURE DETERMINATION ANALYSIS FOR AMMONIA............... 8-1

8.1 Process Heaters and Boilers....................................................................................................................8-1

8.1.1 Step 1 - Identify all Existing and Potential Emission Control Technologies....................8-1

8.1.2 Step 2 - Eliminate Technically Infeasible Options................................................................8-1

8.1.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies.................8-1

8.1.4 Step 4 - Evaluate Impacts and Document Results................................................................8-2

8.1.4.1 Energy, Environmental, and Economic Impacts...........................................................8-3

8.1.5 Step 5 - Select BACT..................................................................................................................8-3

8.2 Wastewater Treatment.............................................................................................................................8-4

8.2.1 Step 1 - Identify all Existing and Potential Emission Control Technologies.................... 8-4

8.2.2 Step 2 - Eliminate Technically Infeasible Options.................................................................8-5

8.2.3 Step 3 - Evaluate Control Effectiveness of Remaining Control Technologies..................8-5

8.2.4 Step 4 - Evaluate Impacts and Document Results.................................................................8-5

04171725 x MSI Trinity








































































































































































































































































































































