














MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
b e 520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194

Show: Active and Pending Records
Action: PER 004
AQD Facility ID: 13700063

Facility Name: US Steel Corp - Keetac

26 May, 2011 08:47

FACILITY DESCRIPTION: CONTROL EQUIPMENT (CE)

ID No. Control Added | Retired | Operator |Control Control Equipment Description Manufacturer Model Pollutants Capture | Destruction/ | Afterburner
Equip. By By ID Controlled Efficiency | Collection | Combustion
Status (Action) | (Action) | for Item [ Equip. (%) Efficiency | Parameters
Type (%)
1| ce 001 | Active PER 001 008 |Centrifugal Collector - Medium Efficiency Fly Ash Arrestor Corp | MTSA-35-9,CYT PM10 100 90
PM 100 90
2| CE002 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Riley Environeering A33-26000 PM10 100 94.5
PM 100 94.5
3| CE 003 | Active PER 001 008 |Centrifugal Collector - Medium Efficiency Buell Engineering 3X5 Multitube PM10 100 80
PM 100 80
4] CE 004 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Riley Environeering A33-18000 PM10 100 94.5
PM 100 94.5
5| CE 005 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 66 PM10 100 94.5
PM 100 94.5
6| CE 006 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 66 PM10 100 94.5
PM 100 94.5
7] CE 007 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 66 PM10 100 94.5
PM 100 94.5
8| CE 008 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 66 PM10 100 94.5
PM 100 94.5
9| CE 009 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 66 PM10 100 94.5
PM 100 94.5
10| CE 010 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 66 PM10 100 94.5
PM 100 94.5
11| CE 011 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Riley Environeering A33-14000 PM10 100 94.5
PM 100 94.5
12| CE 012 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Riley Type A33-14000 PM10 100 94.5
PM 100 94.5
13| CE 013 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Riley Type A33-14000 PM10 100 94.5
PM 100 94.5
14| CE 014 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Riley Environeering Type A33-14000 PM10 100 94.5
PM 100 94.5
15| CE 015 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 42 PM10 100 94.5
PM 100 94.5
16| CE 015 | Active PER 004 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 42 PM2.5 100 90
PM10 100 94.5
PM10 100 90
PM 100 94.5
PM 100 90
17| CE 016 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 78 PM10 100 94.5
PM 100 94.5
18| CE 016 | Active PER 004 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 78 PM2.5 100 90
PM10 100 94.5
PM10 100 90
PM 100 94.5
PM 100 90
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MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
b e 520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194

Show: Active and Pending Records
Action: PER 004
AQD Facility ID: 13700063

Facility Name: US Steel Corp - Keetac

26 May, 2011 08:47

FACILITY DESCRIPTION: CONTROL EQUIPMENT (CE)

ID No. Control Added | Retired | Operator |Control Control Equipment Description Manufacturer Model Pollutants Capture | Destruction/ | Afterburner
Equip. By By ID Controlled Efficiency | Collection | Combustion
Status (Action) | (Action) | for Item [ Equip. (%) Efficiency | Parameters
Type (%)
19| CE 017 | Active PER 003 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | Filter Technology Mark I, No. 40 Shaker PM10 100 99
42-10 Bottom Removal | PM 100 99
20| CE 017 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | Filter Technology Mark I, No. 40 Shaker PM2.5 100 99
42-10 Bottom Removal | PM10 100 99
PM 100 99
21| CE 018 | Active PER 001 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | Fuller 2-Zone, No. 24 Pulse Air | PM10 100 99
PM 100 99
22| CE018 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | Fuller 2-Zone, No. 24 Pulse Air | PM2.5 100 99
PM10 100 99
PM 100 99
23| CE 019 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime National Hydro Filter Type RC, Size 375 PM10 100 94.5
PM 100 94.5
24| CE 019 | Removed | PER 004 -1 |*Error Replaced w/ CE135 PM10 100 94.5
PM 100 94.5
25| CE 020 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 96 PM10 100 94.5
PM 100 94.5
26| CE 021 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 78 PM10 100 94.5
PM 100 94.5
27| CE021 | Removed | PER 004 -1 *Error Replaced w/ CE125 PM10 100 94.5
PM 100 94.5
28| CE 022 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 96 PM10 100 94.5
PM 100 94.5
29| CE 023 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4, Size 90 PM10 100 94.5
PM 100 94.5
30| CE023 | Removed | PER 004 -1 *Error Replaced w/ CE149 PM10 100 94.5
PM 100 94.5
31| CE 024 | Active PER 003 912 |Wet Scrubber-High Efficiency w/o Lime Jardar Systems JSSSV059 PM10 100 94.5
PM 100 94.5
32| CE 027 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime American Air Filter Type R, Size 4 PM10 100 94.5
Rotoclone PM 100 94.5
33| CE027 | Removed | PER 004 -1 *Error Replaced w/ CE127 PM10 100 94.5
PM 100 94.5
34| CE 028 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime American Air Filter Type R, Size 4 PM10 100 94.5
Rotoclone PM 100 94.5
35| CE028 | Removed | PER 004 -1 *Error Replaced w/ CE128 PM10 100 94.5
PM 100 94.5
36| CE 029 | Active PER 001 007 |Centrifugal Collector - High Efficiency Fly Ash Arrestor Corp [ MTSA-70-24 CYT PM10 100 90
Multicyclone PM 100 90
37| CE029 | Removed | PER 004 -1 |*Error Replaced w/ multiple PM10 100 90
CEs PM 100 90
38| CE 030 | Active PER 001 007 |Centrifugal Collector - High Efficiency Zurn MTSA-288-11-6 CYT-TA | PM10 100 90
PM 100 90
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MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
b e 520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194

Show: Active and Pending Records
Action: PER 004
AQD Facility ID: 13700063

Facility Name: US Steel Corp - Keetac

26 May, 2011 08:47

FACILITY DESCRIPTION: CONTROL EQUIPMENT (CE)

ID No. Control Added | Retired | Operator |Control Control Equipment Description Manufacturer Model Pollutants Capture | Destruction/ | Afterburner
Equip. By By ID Controlled Efficiency | Collection | Combustion
Status (Action) | (Action) | for Item [ Equip. (%) Efficiency | Parameters
Type (%)
39| CE 031 | Active PER 001 007 |Centrifugal Collector - High Efficiency Zurn MTSA-288-11.5 CYT-TA | PM10 100 90
PM 100 90
40| CE 032 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon Type UW-4 Model 11, PM10 100 94.5
Size 114 PM 100 94.5
41| CE 033 | Active PER 001 007 |Centrifugal Collector - High Efficiency Buell 7-2C-620GK-C-50 PM10 100 0
Cyclones PM 100 0
42| CE033 | Removed | PER 004 -1 *Error Replaced w/ multiple PM10 100 0
CEs PM 100 0
43| CE 034 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime National Dust Collector |#225 Hydrofilter PM10 100 94.5
Corp PM 100 94.5
44| CE 035 | Active PER 001 008 |Centrifugal Collector - Medium Efficiency Barron/ASE Inc for unknown PM10 100 0
SVv030 PM 100 0
45| CE 036 | Active PER 001 008 |Centrifugal Collector - Medium Efficiency Barron/ASE Inc for unknown PM10 100 0
SVv031 PM 100 0
46| CE 037 | Active PER 003 912 |Wet Scrubber-High Efficiency w/o Lime Jardar Systems JSS-065 PM10 100 90
PM 100 90
47| CE 038 | Active PER 001 912 |Wet Scrubber-High Efficiency w/o Lime Ducon A33 PM10 100 85
PM 100 85
48| CE 050 | Active PER 001 058 |Mat or Panel Filter Farr 3030 Class Il PM 100 90
49| CE 101 | Active PER 001 099 |Other NA NA PM10 100 75
PM 100 75
50| CE 102 | Active PER 001 099 [Other NA NA PM10 100 30
PM 100 30
51| CE 103 | Active PER 001 099 |Other NA NA PM10 100 95
PM 100 95
52| CE 104 | Active PER 001 099 |Other NA NA PM10 100 40
PM 100 40
53( CE 105 | Active PER 001 099 |Other NA NA PM10 100 80
PM 100 80
54| CE 106 | Active PER 001 099 |Other NA NA PM10 100 40
PM 100 40
55( CE 107 | Active PER 001 099 |Other NA NA PM10 100 40
PM 100 40
56| CE 108 | Active PER 001 099 [Other NA NA PM10 100 40
PM 100 40
57| CE 109 | Active PER 001 099 |Other NA NA PM10 100 40
PM 100 40
58| CE 110 | Active PER 003 001 |Wet Scrubber - High Efficiency TBD TBD;effcy also TBD PM10 100 90
PM 100 90
S02 100 90
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MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
b e 520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194

Show: Active and Pending Records
Action: PER 004
AQD Facility ID: 13700063

Facility Name: US Steel Corp - Keetac

26 May, 2011 08:47

FACILITY DESCRIPTION: CONTROL EQUIPMENT (CE)

ID No. Control Added | Retired | Operator |Control Control Equipment Description Manufacturer Model Pollutants Capture | Destruction/ | Afterburner
Equip. By By ID Controlled Efficiency | Collection | Combustion
Status (Action) | (Action) | for Item [ Equip. (%) Efficiency | Parameters
Type (%)
59| CE 110 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD;effcy also TBD PM2.5 100 80
PM10 100 90
PM 100 90
S02 100 90
60| CE 111 | Active PER 003 001 |Wet Scrubber - High Efficiency TBD TBD;effcy also TBD PM10 100 90
PM 100 90
S0O2 100 90
61| CE 111 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD;effcy also TBD PM2.5 100 80
PM10 100 90
PM 100 90
S02 100 90
62| CE 112 | Active PER 003 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD PM10 80 99
PM 80 99
63| CE 113 | Active PER 003 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD PM10 96 99
PM 96 99
64| CE 114 | Active PER 003 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD PM10 96 99
PM 96 99
65| CE 115 | Active PER 003 912 |Wet Scrubber-High Efficiency TBD TBD PM10 100 90
PM 100 90
66| CE 116 | Active PER 003 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD PM10 100 99
PM 100 99
67| CE 117 | Active PER 003 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | Filter Technology 14-1M Pleated Bag PM10 100 99
Bottom Removal PM 100 99
68| CE 118 | Active PER 004 099 |Placeholder (insert correct CE) PM 0 0
69| CE 119 | Active PER 004 099 |Placeholder (insert correct CE) PM 0 0
70| CE 120 | Active PER 004 071 |Fluid Bed Dry Scrubber TBD TBD SO2 100 95
71| CE 121 | Active PER 004 071 |Fluid Bed Dry Scrubber TBD TBD S0O2 100 95
72| CE 122 | Active PER 004 010 |Electrostatic Precipitator - High Efficiency TBD TBD FrontHIfPM 100 99
PM2.5 100 99
PM10 100 99
PM 100 99
73| CE 123 | Active PER 004 010 |Electrostatic Precipitator - High Efficiency TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
74| CE 124 | Active PER 004 010 |Electrostatic Precipitator - High Efficiency TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
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Equip. By By ID Controlled Efficiency | Collection | Combustion
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75| CE 125 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD FrontHIfPM 100 94
PM2.5 100 94
PM10 100 94
PM 100 94
76| CE 126 | Active PER 004 010 |Electrostatic Precipitator - High Efficiency TBD TBD FrontHIfPM 100 99.5
PM2.5 100 99.5
PM10 100 99.5
PM 100 99.5
77| CE 127 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD FrontHIfPM 100 94
PM2.5 100 94
PM10 100 94
PM 100 94
78| CE 128 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD FrontHIfPM 100 94
PM2.5 100 94
PM10 100 94
PM 100 94
79| CE 129 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD FrontHIfPM 100 94
PM2.5 100 94
PM10 100 94
PM 100 94
80| CE 130 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD FrontHIfPM 100 94
PM2.5 100 94
PM10 100 94
PM 100 94
81| CE 131 | Active PER 004 016 |Fabric Filter - High Temperature, i.e., T>250 Degrees F| TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
82| CE 132 | Active PER 004 016 |Fabric Filter - High Temperature, i.e., T>250 Degrees F | TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
83| CE 133 | Active PER 004 016 |Fabric Filter - High Temperature, i.e., T>250 Degrees F FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
84| CE 134 | Active PER 004 048 |Activated Carbon Adsorption TBD TBD Mercury 100 0
85| CE 135 | Active PER 004 001 |Wet Scrubber - High Efficiency TBD TBD FrontHIfPM 100 94
PM2.5 100 94
PM10 100 94
PM 100 94
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MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
b e 520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194
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Status (Action) | (Action) | for Item [ Equip. (%) Efficiency | Parameters
Type (%)
86| CE 136 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | TBD TBD FrontHIfPM 100 94
PM2.5 100 94
PM10 100 94
PM 100 94
87| CE 137 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
88| CE 138 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
89| CE 139 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
90| CE 140 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
91| CE 141 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
92| CE 142 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
93| CE 143 | Active PER 004 016 |Fabric Filter - High Temperature, i.e., T>250 Degrees F | TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
94| CE 144 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
95| CE 145 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
96| CE 146 | Active PER 004 016 |Fabric Filter - High Temperature, i.e., T>250 Degrees F| TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
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97| CE 147 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F | TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
08| CE 148 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
99| CE 149 | Active PER 004 016 |Fabric Filter - High Temperature, i.e., T>250 Degrees F| TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
100| CE 150 | Active PER 004 018 |Fabric Filter - Low Temperature, i.e., T<180 Degrees F [ TBD TBD FrontHIfPM 100 95
PM2.5 100 95
PM10 100 95
PM 100 95
101| CE 151 | Active PER 004 048 |Activated Carbon Adsorption TBD TBD Mercury 100 0
102| CE 152 | Active PER 004 099 |Total Enclosure PM2.5 100 0
PM10 100 0
PM 100 0
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MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194

26 May, 2011 08:48

FACILITY DESCRIPTION: FUGITIVE SOURCES (FS)

Show: Active and Pending Records
Action: PER 004
AQD Facility ID: 13700063
Facility Name: US Steel Corp - Keetac
1D No. Fugitive | Added Retired | Insignif- | Operator Pollutant(s) Control Fugitive Source Description Year Year
Source By By icant ID Emitted Equip. Installed | Removed
Status | (Action) | (Action) | Activity for Item ID No(s).
1|FS 001 |Removed |PER 003 |:| PM10 - Crude Ore Blasting
2{FS 001 |[Active PER 004 |:| PM10 - Crude Ore Blasting
3|FS 002 |Active PER 001 |:| PM PM10 - Crude Ore Stockpile (In pit)
4|FS 003 |Active PER 001 ] PM PM10 - Crude Ore Truck Loading
5|{FS 004 |[Active PER 001 |:| PM CE 102 PM10 - Crude Ore Truck Unload (No. 1)
6|FS 005 |Active PER 001 |:| PM CE 102 PM10 - Crude Ore Truck Unload (No. 2)
7|FS 007 |Active PER 001 |:| PM CE 103 PM10 - Crude Ore Hauling
8|FS 008 |Active PER 001 |:| PM PM10 - Portable Crushing Operations
9(FS 009 |[Active PER 001 |:| PM CE 103 PM10 - Crushed Crude Ore Hauling
10|FS 010 |Active PER 001 |:| PM PM10 - Crushed Crude Ore Stockpile
11{FS 011 |Active PER 001 |:| PM PM10 - Crushed Crude Ore Loading
12|FS 012 |Active PER 001 ] PM PM10 - Road Material Stockpile
13|FS 013 |Active PER 001 |:| PM CE 101 PM10 - Waste Rock Blasting
14|FS 014 |Active PER 001 |:| PM PM10 - Waste Materials Truck Loading
15(FS 015 |Active PER 001 |:| PM CE 103 PM10 - Waste Materials Hauling
16| FS 016 |Active PER 001 |:| PM PM10 - Waste Materials Truck Unloading
17|FS 017 |Active PER 001 |:| PM PM10 - Waste Materials Dump
18| FS 018 |Active PER 001 |:| PM CE 109 PM10 - Small Truck Traffic
19|FS 019 |Active PER 001 |:| PM PM10 - Tailings Basin
20|FS 021 |Active PER 001 ] PM PM10 - Concentrate Loadout
21|FS 022 |Active PER 001 |:| PM PM10 - Concentrate Receiving
22|FS 023 |[Active PER 001 |:| PM PM10 - Concentrate Storage and Handling
23|FS 024 |[Active PER 001 |:| PM PM10 - Emergency Conveyor Loadout - Phase |
24|FS 025 |Active PER 001 |:| PM PM10 - Emergency Conveyor Loadout - Phase Il
25|FS 026 |Active PER 001 |:| PM PM10 - Oversize Bypass Loadout
26|FS 027 |[Active PER 001 ] PM PM10 - Pellet Storage
27|FS 028 |Active PER 001 |:| PM CE 104 PM10 - Pellet Drop Loadout Bin to Railcar
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MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194

26 May, 2011 08:48

FACILITY DESCRIPTION: FUGITIVE SOURCES (FS)

Show: Active and Pending Records
Action: PER 004
AQD Facility ID: 13700063
Facility Name: US Steel Corp - Keetac
ID No. Fugitive | Added | Retired | Insignif- | Operator Pollutant(s) Control Fugitive Source Description Year Year
Source By By icant ID Emitted Equip. Installed | Removed
Status | (Action) | (Action) | Activity for Item ID No(s).
28|FS 029 |Active PER 001 |:| PM PM10 - Off-Spec Material Storage Areas
29|FS 030 [Active PER 001 |:| PM PM10 - Fines Storage
30|FS 031 [Active PER 001 |:| PM PM10 - Portable Conveyors and Bar Screen
31|FS 032 |[Active PER 001 |:| PM PM10 - Portable Pellet Reclaim & Screen
32(FS 033 |Active PER 001 |:| PM PM10 - Pellet Drop Onto Pile
33|FS 035 [Active PER 001 |:| PM CE 105 PM10 - Conveyor Transfer - Crude Ore Storage
34|FS 036 |[Active PER 001 |:| PM CE 106 PM10 - Conveyor Transfer - Fines Conveyor
35|FS 037 |[Active PER 001 |:| PM CE 106 PM10 - Pellet Conveyor Transfer - 12/43
36|FS 037 |Removed |PER 004 |:| PM PM10 - Pellet Conveyor Transfer - 12/43
37|FS 038 |[Active PER 001 |:| PM CE 107 PM10 - Pellet Conveyor Transfer - 43/27
38|FS 038 |Removed |PER 004 |:| PM PM10 - Pellet Conveyor Transfer - 43/27
39|FS 039 |[Active PER 001 |:| PM CE 104 PM10 - Pellet Drop Loadout Conveyor to Loadout Bin
CE 108
40| FS 040 |Active PER 003 |:| PM PM10 - Coal Delivery Vehicle Traffic
41|FS 041 |Active PER 003 |:| PM PM10 - Coal Receiving at stockpile
42|FS 041 |Active PER 004 |:| PM PM10 - Coal Receiving at Stockpile
43|FS 042 |Active PER 003 |:| PM PM10 - Coal Stockpile
44| FS 043 | Active PER 004 |:| PM Alternative Fuels Receiving/Storage
45|FS 044 | Active PER 004 |:| PM Finished Pellet Drop - Phase Il
46|FS 045 |Active PER 004 ] PM Finished Pellet Pile - Phase |l
47 |FS 046 |Active PER 004 D
48 FS 047 | Active PER 004 |:|
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MINNESOTA POLLUTION CONTROL AGENCY
AIRQUALITY
- y 020 LAFAYETTE ROAD

> ST.PAUL, MN 55155-4194

Show: Active and Pending Records
Action: PER 004
AQD Facility ID: 13700063

Facility Name: US Steel Corp - Keetac

26 May, 2011 08:48

FACILITY DESCRIPTION: CONTINUOUSMONITORS (MR)

ID No. Monitor Added | Retired | Monitored
Status By By Item
(Action) | (Action) | (ID No(s).)

Operator
ID
for Item

Monitor Description

Manufacturer

Model Number

Serial Number

Parameters
Monitored

CE 030
CE 031
CE 035
CE 036
CE 110
CE 111
EU 030
SV 051

1|MR 001 | Active PER 004

Phase Il Kiln NOx Analyzer

TBD

TBD

TBD

NOx

CE 030
CE 031
CE 035
CE 036
CE 110
CE111
EU 030
SV 051

2IMR 002 | Active PER 004

Phase Il Kiln Air Flow Meter

TBD

TBD

TBD

Air Flow

CE 120
CE 122
EU 068
SV 058

3|MR 003 | Active PER 004

Phase Ill - DDD1 NOx Analyzer

TBD

TBD

TBD

NOx

CE 120
CE 122
EU 068
SV 058

4|MR 004 | Active PER 004

Phase Il - DDD1 SO2 Analyzer

TBD

TBD

TBD

S02

CE 120
CE 122
EU 068
SV 058

5|MR 005 | Active PER 004

Phase Il - DDD1 Air Flow Meter

TBD

TBD

TBD

Air Flow

CE 120
CE 122
EU 068
SV 058

6[MR 006 | Active PER 004

Phase Il - DDD1 O2 Analyzer

TBD

TBD

TBD

02

CE 121
CE 124
EU 070
SV 060

7|MR 007 | Active PER 004

Phase Il - TPH SO2 Analyzer

TBD

TBD

TBD

S02

CE 121
CE 124
EU 070
SV 060

8|MR 008 | Active PER 004

Phase Il - TPH Air Flow Meter

TBD

TBD

TBD

Air Flow

CE 121
CE 124
EU 070
SV 060

9|MR 009 | Active PER 004

Phase Il - TPH O2 Analyzer

TBD

TBD

TBD

02
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26 May, 2011 08:48

FACILITY DESCRIPTION: CONTINUOUSMONITORS (MR)

ID No. Monitor Added Span System Bypass Optical Installation [ Removal
Status By Value Full- Capa- Path Date Date

(Action) Scale bility? Length

Value Ratio
1| MR 001 |Active PER 004
2| MR 002 |Active PER 004
3| MR 003 |Active PER 004
4| MR 004 |Active PER 004
5| MR 005 |Active PER 004
6 | MR 006 |Active PER 004
7| MR 007 |Active PER 004
8| MR 008 |Active PER 004
9| MR 009 |Active PER 004

Page 1 of 2 (b)




MINNESOTA POLLUTION CONTROL AGENCY 26 May, 2011 08:48
AIRQUALITY

T o PAUL WIN Eoro d0d FACILITY DESCRIPTION: CONTINUOUS MONITORS (MR)
Show: Active and Pending Records
Action: PER 004

AQD Facility ID: 13700063
Facility Name: US Steel Corp - Keetac

ID No. Monitor Added | Retired | Monitored | Operator Monitor Description Manufacturer Model Number Serial Number Parar_neters
Status By By Item ID Monitored
(Action) | (Action) | (ID No(s).) | for ltem

10|MR 010 | Active PER 004 CE 030 Phase Il Kiln SO2 Analyzer TBD TBD TBD S02
CE 031
CE 035
CE 036
CE 110
CE 111
EU 030
SV 051

Page 2 of 2 (a)



26 May, 2011 08:48

FACILITY DESCRIPTION: CONTINUOUSMONITORS (MR)

ID No. Monitor Added Span System Bypass Optical Installation [ Removal
Status By Value Full- Capa- Path Date Date
(Action) Scale bility? Length
Value Ratio
10 | MR 010 |Active PER 004

Page 2 of 2 (b)




MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY
b e 520 LAFAYETTE ROAD

Wl ST.PAUL, MN 55155-4194

Show: Active and Pending Records
Action: PER 004

AQD Facility ID: 13700063

Facility Name: US Steel Corp - Keetac

26 May, 2011 08:49

26 May, 2011 08:49

FACILITY DESCRIPTION: CONTINUOUSMONITORING SYSTEMS (CM)

ID No. CMS Added | Retired Monitor DAS Operator CMS Description Parameter Month/ Month/ Cert. Cert.
Status By By ID No(s). ID No(s). ID Year Year Date Basis
(Action) | (Action) for Item Installed | Removed
1|CM 001 | Active PER 004 MR 001 Phase II NOx Emissions Analyzer - includes NOx ppm and gas flow Nitrogen Oxides
MR 002 rate to compute NOx Ib/hr
2|cM 002 | Active PER 004 MR 003 Phase Il - DDD1 NOx Emissions Analyzer - includes ppm and gas Nitrogen Oxides
MR 005 flow rate to compute NOXx Ib/hr
3|CM 003 | Active PER 004 MR 004 Phase Ill - DDD1 SO2 Emissions Analyzer - includes SO2 ppm, gas | Sulfur Dioxide
MR 005 flow rate, and O2 conc. to compute SO2 ppm & Ib/hr
MR 006
4|CM 004 | Active PER 004 MR 007 Phase Ill - TPH SO2 Emissions Analyzer - includes SO2 ppm, gas Sulfur Dioxide
MR 008 flow rate, and O2 conc. to compute SO2 ppm & Ib/hr
MR 009
5|/CM 005 | Active PER 004 MR 002 Phase Il SO2 Emissions Analyzer - includes SO2 ppm and gas flow Sulfur Dioxide
MR 010 rate to compute SO2 ppm & lb/hr
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MINNESOTA POLLUTION CONTROL AGENCY 26 May, 2011 08:49
AIR QUALITY Y

BT 1 PAUL N Soishales FACILITY DESCRIPTION: DATA ACQUISITION SYSTEMS (DA)
Show: Active and Pending Records
Action: PER 004

AQD Facility ID: 13700063
Facility Name: US Steel Corp - Keetac

ID No. DAS Added Retired Operator Data Acquisition System Description Manufacturer Model Number Serial Number Data Storage | Installation | Removal
Status By By ID Medium Date Date
(Action) | (Action) for Item

1[DA 001 [Active PER 004 Grate Kiln, CEM TBD TBD TBD Electronic

Page 1 of 1












Table 3-1 Summary of Emission Units and PSD Pollutants Emitted

PSD Pollutants Emitted PSD Pollutants Emitted
Subject to BACT Not Subject to BACT
(i.e. greater than emission (i.e. less than emission
Plant Section threshold) threshold)
1 Additive Storage Bins and PM , PMio, PM2s NA
Mixing Equipment
2 Coal Bin 2, Phase 3 PM , PMio, PM25 NA
3 Biomass Handling and Drying PM , PMio, PM2 5 VOC
4 Crushed Ore Handling in the PM , PMio, PM2 5 NA
Storage Shed
5 Grate Feed, Expansion PM , PMio, PMz5 NA
6 Down Draft Drying Zone 1 PM , PMig, PM5s, SO» CO, NOy, VOC. F-, SAM, Pb
Exhaust
7 Down Draft Drying Zone 2 PM , PMio, PM2s NA*
Exhaust
8 Tempered Pre-Heat Zone PM , PM1o, PM25, SO> SAM
Exhaust
9 Grate Discharge, Expansion PM , PMio, PMz5 NA
10 Pellet Cooler Section 4 Exhaust PM , PMio, PM25 NA
11 Pellet Cooler Discharge and PM , PMio, PM2 5 NA
Pan Feeder
12 Pellet Screening and Transfer PM , PMio, PM2s NA
13 Finished Pellet Material PM , PMio, PM2 5 NA
Handling and other
Miscellaneous Material
Handling Operations
14 Fugitives PM, PM1o, PM2 5 NA

Within each section of the Expansion Project listed in Table 3-1, the following processes are
addressed:

Each process equipment type or materials handling equipment.

Sources of fugitive emissions in each process will be noted and referenced to the appropriate

section of the BACT report.

Special Operating Conditions

* 30, and CO emissions from Down Draft Drying Zone 2 are negligible

Keetac
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= Startup/Shutdown: In most cases, Keetac can put emission control equipment into
service prior to commencing operation of process equipment, and keep controls operating
until the processis shut down and off line. In these cases, no specia permit conditions
are needed for startup and shutdown. In those cases when emission control equipment
does not function at full efficiency or cannot be placed into service during
startup/shutdowns, a separate limit will be proposed. See Section 4.5 for additional

information.

= Mafunctions: Due to the sudden and unexpected nature of malfunctions; aBACT limit
cannot be proposed for malfunctions. However, Keetac will follow best practices for
minimizing emissions during malfunctions. These will include continued operation of
emissions control equipment when feasible, repairing equipment in an expedient manner
and/or shutting down the processif the malfunction is expected to continue for an
extended period of time. These actions will be taken in a manner which is consistent
with Keetac' s health and safety policies and standards.

3.6 Identification of Applicable Standards under 40 CFR Parts 60
(NSPS), 61 (NESHAP), and 63 (NESHAP/MACT)

As noted in the definition of BACT, BACT emission limits for sources subject to emission standards
under 40 CFR Part 60 (NSPS) or 40 CFR Part 61 (NESHAPS) cannot be less stringent than the
applicable standards. Maximum Achievable Control Technology (MACT) standards under 40 CFR
Part 63 for the control of Hazardous Air Pollutants are not applicable to establishing BACT.

MACT standards are intended for the regulation of HAPS; not PSD pollutants, and therefore, do not
need to be considered as establishing the minimum emission control requirements for BACT.
However, in some cases, EPA has used criteria pollutant standards as MACT since the criteria
pollutants are good indicators of HAP emission controls. In those cases, MACT standards may be
used as an indicator of the level of emissions control which may be achieved by the best performing
units. If aMACT standard has lower emission limits than those resulting from a BACT

determination the source is still subject to the lower MACT standard.

The NSPS and NESHAP standards were reviewed for applicability for the Keetac Expansion Project.
Applicable standards under Part 60, 61, and 63 that were identified as applicable are the following:
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o 40 CFR Part 60 Subpart LL, Standards of Performance for Metallic Mineral Processing

o 40 CFR Part 63 Subpart RRRRR, National Emission Standards for Hazardous Air Pollutants:
Taconite Iron Ore Processing

Each of these is discussed in the following sections in terms of specific source applicability and

emission limits.

3.6.1 Subpart LL, Standards of Performance for Metallic Mineral Processing
Subpart LL regulates point source emissions of particulate matter from material handling sources and
thermal dryers at Metallic Mineral Processing facilities. Metallic Mineral Processing facilities are
defined as follows in 40 CFR 60.381.:

“Metallic mineral processing plant means any combination of equipment that produces metallic mineral
concentrates from ore. Metallic mineral processing commences with the mining of ore and includes all operations
either up to and including the loading of wet or dry concentrates or solutions of metallic minerals for transfer to
facilities at non-adjacent locations that will subsequently process metallic concentrates into purified metals (or
other products), or up to and including all material transfer and storage operations that precede the operations
that produce refined metals (or other products) from metallic mineral concentrates at facilities adjacent to the
metallic mineral processing plant. This definition shall not be construed as requiring that mining of ore be
conducted in order for the combination of equipment to be considered a metallic mineral processing plant. (See
also the definition of metallic mineral concentrate.)”

Based on this definition, Subpart LL applies to the entire Expansion Project except for the biomass

handling and drying process.

Affected equipment under Subpart LL is specified in 40 CFR 60.380(a) as listed below:

“(a) The provisions of this subpart are applicable to the following affected facilities in metallic mineral processing
plants: Each crusher and screen in open-pit mines; each crusher, screen, bucket elevator, conveyor belt transfer
point, thermal dryer, product packaging station, storage bin, enclosed storage area, truck loading station, truck
unloading station, railcar loading station, and railcar unloading station at the mill or concentrator with the following
exceptions. All facilities located in underground mines are exempted from the provisions of this subpart. At
uranium ore processing plants, all facilities subsequent to and including the beneficiation of uranium ore are
exempted from the provisions of this subpart.”

The stack or point source emission limits for these sources under Subpart LL are defined in 40 CFR
60.382(a) as follows:

“(@) On and after the date on which the performance test required to be conducted by §60.8 is completed, no
owner or operator subject to the provisions of this subpart shall cause to be discharged into the atmosphere from
an affected facility any stack emissions that:

(1) Contain particulate matter in excess of 0.05 grams per dry standard cubic meter (0.02 gr/dscf).

(2) Exhibit greater than 7 percent opacity, unless the stack emissions are discharged from an affected facility
using a wet scrubbing emission control device.
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The fugitive source emission limits for these sources under Subpart LL are defined in 40 CFR
60.382(b) as follows:

(b) On and after the sixtieth day after achieving the maximum production rate at which the affected facility will be
operated, but not later than 180 days after initial startup, no owner or operator subject to the provisions of this
subpart shall cause to be discharged into the atmosphere from an affected facility any process fugitive emissions
that exhibit greater than 10 percent opacity.”

Table 3-2 summarizes the applicable NSPS limits under 40 CFR Part 60.382. These limits represent

the maximum allowable emissions for aBACT determination for sources subject to Subpart LL.

Table 3-2 NSPS Emission Limits for Metallic Mineral Processing

Pollutant Emission Limit Reference
Particulate Matter 0.02 gr/dscf 40 CFR 60.382(a)(1)
Visible Emissions (not 7% opacity 40 CFR 60.382(a)(2)

using a wet scrubber)

Fugitive Emissions 10% opacity 40 CFR 60.382(a)(3)

3.6.2 Subpart RRRRR, National Emission Standards for Hazardous Air
Pollutants: Taconite Iron Ore Processing

As stated earlier, MACT standards do not constitute a basis for aBACT determination but they must be

met regardless of aBACT determination, even if the emission limit is lower.

HAP emissions are regulated in Subpart RRRRR by requiring the control of particulate emissions.
Subpart RRRRR applies to taconite facilities that are major sources of HAP emissions and therefore
appliesto thisproject. Subpart RRRRR appliesto the following as defined in 40 CFR 63.9582

“(a) This subpart applies to each new and existing affected source at your taconite iron ore processing plant.

(b) The affected sources are each new or existing ore crushing and handling operation, ore dryer, indurating
furnace, and finished pellet handling operation at your taconite iron ore processing plant, as defined in §63.9652.

(c) This subpart covers emissions from ore crushing and handling emission units, ore dryer stacks, indurating
furnace stacks, finished pellet handling emission units, and fugitive dust emissions.

(d) An ore crushing and handling operation, ore dryer, indurating furnace, or finished pellet handling operation at
your taconite iron ore processing plant is existing if you commenced construction or reconstruction of the affected
source before December 18, 2002.

(e) An ore crushing and handling operation, ore dryer, indurating furnace, or finished pellet handling operation at
your taconite iron ore processing plant is new if you commence construction or reconstruction of the affected
source on or after December 18, 2002. An affected source is reconstructed if it meets the definition of
reconstruction in 863.2.”
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Table 3-3 summarizes the emission limits from Table 1 of Subpart RRRRR for new sources at

taconite facilities using a grate kiln indurating furnace.

Table 3-3 NESHAP Emission Limits for Taconite Iron Ore Processing

Emission Source Emission Limit
Ore crushing and handling standards for new 0.005 gr/dscf*
sources As a group flow-weighted average
Grate kiln indurating furnace standards for 0.006 gr/dscf*
new sources
Finished pellet handling standards for new 0.005 gr/dscf*
sources As a group flow-weighted average

* PM as measured by EPA Method 5
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4.0 Emission Control Technologies

4.1 Overview of Emission Control Technologies

There are several individual sourcesto be included in this BACT review for Keetac’s Expansion
Project. Given that thelist of potential control technologies for each of these sourcesis similar,
detailed descriptions of each control technology are included in this section as areference for the
individual source BACT analysis. The emission control technologies evaluated include add-on
controls and inherently lower pollution from process equipment where generally applicable. Each
source specific BACT analysis will contain a brief summary of the control technologies covered in
this section. Source specific emission controls and operating practices will be described in the
sections relating to those individual sources. In cases where a combination of controlsisfeasible,
those combinations will be addressed in the individual BACT analysis.

4.2 Particulate Matter (PM, PM,o & PM,5) Control Technologies

The control efficiency of a particulate matter control method depends upon the size distribution of
the particulates in the waste gas stream and whether or not the particleisin a solid state or a
condensable/vapor state. Generally, the smallest particulates are the most difficult to remove.
Usually, the control efficiency of a particulate control method will be lower when increasing amounts
of small particles are present in the exhaust gas being treated. Therefore, the control efficiency of a
particulate control method will vary when applied to different source types (e.g. ore grinding which
contains larger particles vs. an indurating furnace which contains relatively smaller particles) because

each source type will have a different size distribution of particulates emitted.

Most particulates are in a solid state when they are emitted. Usually these particulates are generated
as dust from material handling and dry ore processing. When stacks are tested using EPA test
procedures like EPA Method 5, these particulates are collected on afilter; hence, they are called
“filterable particulates”. EPA Methods 201 and 201A also measure filterable particulates and are
capable of separating the particulates by size, thus allowing separate measurement of filterable PM
and also PM,. EPA Other Test Method (OTM) 27 is capable of distinguishing between filterable
PM, PMyq, and also PM, 5. Exhaust streams containing combustion products may also contain
“condensabl e particulate” matter. Condensable particulates are in a vapor state when emitted, and
change to aliquid or solid state when cooled. Condensable particul ates are measured using EPA
Method 202 or EPA OTM 28, aso known as a modified Method 202 procedure. When stacks are
tested using EPA Method 202 or EPA OTM 28 these particul ates are collected in a condenser and
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they are called “condensable particulates’. Total particulates are the sum of filterable and
condensable particulates. EPA Conditional Test Method (CTM) 39 is capable of measuring both
filterable and condensable particulates, but is not capable of distinguishing between inorganic and

organic particul ates.

For this BACT analysis, it is assumed that filterable PM, filterable and condensable PM 4, and
filterable and condensable PM, 5 are subject to BACT limits. Refer to Table 4-1 below for a
summary of applicable particulate testing methods for the two general types of sourcesincluded in
this BACT analysis. No testing of condensable particulates from material handling sourcesis
proposed because condensable PM emissions are expected to be negligible. For the material
handling sources where wet controls are proposed as BACT, Methods 201A and OTM 27 are not
feasible due to free water in the exhaust gas stream.

Table 4-1 Summary of Particulate Testing Methods

Material Induration
Particulate Size Handling Test Furnace Test
Category Fraction Method Method
Filterable Method 5 Method 5
PM* OTM 27 OTM 27
Total CTM 39 CTM 39
Filterable Method 201/201A Method 201/201A
PMuo OTM 27 MOt'rI]'Md22702
etho
Condensable N/A OTM 28
Filterable Method 201/201A Method 201/201A
PMy.s OTM 27 MOt:]'Md22702
etno
Condensable N/A OTM 28

* For sources subject to the Industrial Process Rule, MN70110700 — 7011.735, or any
other MN Standard of Performance under MN 7011 which specifies performance test
procedures under MN 7017.2060, PM performance testing requirements also include
organic particulate matter as measured by EPA Method 202.

Per MPCA guidance this BACT report considers additional control options for PM, s condensables.
Three mechanisms for control of condensable PM, 5 are suggested:

1. Add-on controls for condensables while in the gaseous phase.

Direct PM, s cannot be controlled while in the gaseous phase, but the PM, 5 precursors SO,
and NO, can be controlled in the gaseous phase. SO, control devices are considered in

Section 4.3, while aBACT analysis for NO, is not required for this project.
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2. Minimize the generation of condensables.

L owering process temperatures or using alternative fuels or feedstocks are potential methods
to minimize condensable generation. Lowering temperatures within the induration furnaceis
technically infeasible due to the nature of the process. High temperatures are necessary for
the oxidation reaction of theiron ore. Alternative feedstocks, such as processed taconite ore
with lower sulfur and/or non-ferrous metals content are unavailable to Keetac. Alternative
fuels could potentially reduce the formation of direct PM, s and also the PM, s precursor SO,.
However, Keetac believes that use of biomass as a fuel has several environmental benefits

which outweigh a small incremental increase in PM, 5 emissions.

3. Maximizing the formation of condensables for removal by conventional add-on controls.

Conventional add-on controls remove filterable particul ate, therefore methods for condensing
the condensables must be considered. Potential examples include lowering exhaust gas

temperature in front of or within the add-on control equipment as described bel ow.

Particul ate matter emission controls can only capture particulate matter when it isin afilterable state
(solid or liquid not a vapor). So, the ability of any specific type of particulate control deviceis
dependent upon the process conditions at the time the exhaust gas passes through the control device.
In some cases, the exhaust gas is cooled enough by the control device; so, these control devices have
agreater potential for capturing condensabl e particulates than one which does not reduce the
temperature of the exhaust gas. Particulate matter control methods which use water may also be

effective at capturing particulates which are soluble in water (e.g. sulfate salts).

Therefore, the overall emission control efficiency of any particulate control method for a given
source type, is dependent upon the size distribution of the filterable particulate matter and the amount
of condensable particulate matter present in the exhaust stream. For these reasons, selection of a
particulate control method is a tradeoff between the ability of the device to capture filterable and/or
condensabl e particul ates vs. the amount and size of each type of particulate matter present in the
exhaust steam. The relative control efficiencies of particulate control devices for filterable and

condensabl e particul ates can be summarized as follows:
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Summary of Particulate Control Technology Effectiveness
Technology Filterable Particulates Cond_ensable
Particulates
Wet Scrubber High Best
Wet Electrostatic Precipitator High Best
Fabric Filter .
(Baghouse) Best High
Electrostatic Precipitator High High
Mechanical Collectors Medium Poor

Additional details regarding each type of particulate control equipment are discussed in the following
sections. Included is a description of each type of pollution control equipment, operating limitations,

and their effectiveness at controlling filterable and condensable particul ates.

Regulations regarding new source review of PM,sin PSD permits were promulgated May 16, 2008.
Because these regulations were so recently promulgated, there are very few sources for which
compliance demonstration has been made for PM,s. EPA performance test methods for PM, 5
(Methods 201a and 202) have been proposed (March 25, 2009), but not finalized (as of 8/19/2010).
Asaresult, little if any valid test data are available for PM, 5 emissions from taconite ore processing.
In addition, pollution control vendors have very little, if any, experience with requirements for
controlling PM, s and therefore they are reluctant or unwilling to provide guarantees of performance.
The proposed emission limitsin this BACT report for PM, 5 are based the limited information that is
available. Therefore these proposed permit limits are proposed as target emission rates. Final
emission rates would be set based on a*“Test and Set” approach recognizing that the permit will need
to include details regarding the operating conditions, testing requirements, and process for setting the
final limits. See Attachment I, for details of the proposed protocol for establishing PM, s emission
limitsvia“Test and Set”. It is also recognized that if emission limits are increased re-modeling of the

facility may be necessary to demonstrate compliance.

4.2.1 Fabric Filter

A fabric filter or baghouse consists of a number of fabric bags placed in parallel inside of an
enclosure. Particulate matter is collected on the surface of the bags as the gas stream passes through
them. The dust cake which forms on the filter from the collected particul ate can contribute

significantly to increasing the collection efficiency.
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Two major fabric filter types are the reverse-air fabric filter and the pulse-jet fabric filter. Ina
reverse-air fabric filter, the flue gas flows upward through the insides of vertical bags which open
downward. The particulate matter thus collects on the insides of the bags, and the gas flow keeps the
bagsinflated. To clean the bags, a compartment of the fabric filter is taken off-line, and the gas flow
in this compartment is reversed. This causes the bags to collapse, and collected dust to fall from the
bags into hoppers. (Shaking, or another method, is sometimes employed to dislodge the dust from
the bags.) The cleaning cycle in areverse-air fabric filter typically lasts about three minutes per
compartment. Because reverse-air cleaning is gentle, reverse-air fabric filters typically require alow

air-to-cloth ratio of 2:1.

In a pulse-jet fabric filter, dirty air flows from the outside of the bags inward, and the bags are
mounted on cages to keep them from collapsing. Dust that collects on the outsides of the bagsis
removed by areverse pulse of high-pressure air. This cleaning does not require isolation of the bags

from the flue gas flow, and thus may be done on-line.

A wide variety of fabric filter materials exist. Standard filters are typically made from polyester,
polypropylene, or fiberglass. Specialty bags potentially provide additional emissions control and can
withstand unique operating conditions such as high temperature or acidity. Some types of bags
and/or baghouse designs potentially provide enhanced PM, s control. Baghouse enhancements
include utilization of intrinsically coated (IC) fabric bags, membrane bags, and electrostatic fabric
filter baghouse technology (ES-FFB). These are described bel ow.

e Intrinsically Coated Bags: As the name indicates, |C bags use fabric made of coated fibers.
The coating is typically Teflon® or a similar fluoropolymer material. Besides improving bag
durability, the coating reduces the pore size between fibers which improves particul ate

removal efficiency, especially for smaller particles.

e Membrane Bags: Membrane bags have a fluoropolymer or similar coating applied to the
surface rather than to the individual fibers. Membrane bags contain smaller pore sizes than
IC bags and, consequently, provide theoretically higher control efficiency for very small
particles. The coating also inhibits filter cake formation. This latter effect generally results
in an overall reduction in pressure drop and increase in bag life relative to standard bag
materials. Reduced filter cake accumulation can also reduce the control effectiveness of
other systems, such as alkali injection FGD, that rely on the filter cake for increased reagent-

gas contact.
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o Electrostatic Fabric Filters: Electrostatic fabric filter baghouse (ES-FFB) technology has
recently been devel oped through a partnership of the EPA and Southern Research Institute
(SRI). Thetechnology is solely licensed to General Electric Energy (GE) and is marketed as
the Max-9™ ESFFB. It isfundamentally an electrostatic pulse-jet fabric filter hybrid. It
employs high voltage discharge electrodes to charge particles prior to deposition on the bag
filters. Charging the particles theoretically causes them to agglomerate or flocculate,
enhancing filtration efficiency of the fabric filter. GE reports their ESFFB technology is
recommended for use in conjunction with a primary particulate control device; i.e., asa

polishing control device for particulate matter.

e Cartridge Filters: Cartridge filter systems are an alternative to traditional baghouse
collectors. The filters are pleated to increase surface area, allowing a smaller collector size.
Thefilters are available in paper, standard fabric filter media, and in membrane bags. One
vendor of specialty bags considered was Farr, who produces the “ Gold Series for Mining”
cartridge filters. Farr claims to have their filters tested as low as 0.0005 gr/dscf. Their
publications suggest that they would only be willing to guarantee 5 mg/m?, or 0.002 gr/dscf
as evidenced by the statement “the Gold series meets the 5 mg/m3 or less emissions required
to recirculate the air back into the work place...” in their product brochure. This emission
rate is equal to what Keetac has proposed as BACT, therefore cartridge filters do not offer

improvements to the types of filter bags chosen by the vendors for Keetac’ s emission sources.

K eetac specified the proposed BACT limits to vendors and allowed the vendors to choose the
appropriate type of bag for each emission source. Theses specifications are consistent with the level
of control particulate control achieved in practice by similar sources subject to BACT. There are
several other factors which influence emission control performance other than the type of filter

media
e Theairtocloth ratio dictates air velocity and capture efficiency through the baghouse.

e The number of cleaning cycles must be optimized for particulate capture because too frequent
cleaning reduces the filter cake, and cleaning that is too infrequent can increase the pressure

drop.

e Increasing the pressure drop across the baghouse increases the likelihood that the air flows

through leaks in the baghouse.
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¢ Routine maintenance also plays an important role in identifying leaks, including routine dye

checks.
Asaresult, Keetac did not do separate analyses for the different types of bags available.

The main operating limitation of a baghouse is that its operating temperature is limited by the bag
material. Most commonly used filter bag materials are limited to 250°F — 300° F. Some materials
like glass fiber or nomex may be operated at 500°F and 400°F, respectively, but are more expensive.
Baghouses also do not operate well when there is a significant amount of moisture in the stream
being treated. The moisture causes the particulates to form a very thick, wet and heavy cake that
plugs the bags and cannot be removed. The plugging significantly reduces or blocks the airflow
increasing the pressure drop across the bags or completing making the unit inoperable. High
moisture levels can al so weaken some bag materials (e.g. polyester) due to hydrolysis, resulting in
reduced bag life.

Baghouse control efficiency under normal loading conditions typically isin the 98% - 99%+ range.
Reduced efficiencies will occur when the inlet particle concentration islow. Baghouse controls do
not significantly affect the temperature of the stream being treated; so, condensable particul ate matter
control is limited to condensable particulates present in a filterable form in the baghouse when it is
being treated. Another disadvantage of baghouses is high energy use. High efficiency filter mediain
baghouses require higher pressure drops than ESPs to achieve the same low outlet particul ate
concentrations. On high flow volume sources, the increase in pressure drop for a baghouse vs. ESP
can result in significant increases in electrical energy use. Outlet particle concentrations typically are
in the 0.005 gr/dscf range. In some cases lower concentrations can be achieved, but the outlet
concentrations achieved will depend on the size range and nature of the particles being filtered, and
the type of filter media which can be used in that application. Therefore, baghouses are most
effective controlling sources with filterable particulates and less effective controlling hot exhaust

streams with condensable particul ates.

Particul ate capture methods include impaction, interception and diffusion. Impaction and
interception are effective particulate removal methods for particles of 1 micron and larger.
Baghouses, ESPs and wet scrubbers are all very effective at removing particles larger than one

micron.

Baghouses are the most effective means of controlling directly emitted filterable PM, 5 because filters

are best at controlling small particles. The primary mechanism for particles one micron and smaller is
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diffusion. Baghouse filter mediais effective at removing submicron particles because the short
distances between fibers minimizes the distance small particles have to travel to reach a capture site
on the filter media. Submicron particle travel distances to capture sites are larger in ESP' s and wet
scrubbers than in fabric filters; therefore, they are not as effective as filtration in capturing sub-

micron particles.

4.2.2 Electrostatic Precipitators (ESP)

An electrostatic precipitator applies electric forces to separate suspended particles from the flue gas
stream. In an ESP, an intense electrostatic field is maintained between high-voltage discharge
electrodes, typically wires or rigid frames, and grounded collecting electrodes, typically plates. A
corona discharge from the discharge electrodes i onizes the gas passing through the precipitator, and
gas ions subseguently ionize the particles. The electric field drives the negatively charged particles
to the collecting electrodes. Periodically, the collecting electrodes are rapped mechanically to
dislodge collected particulate matter, which falls into hoppers for removal. Collector dust is removed

from the precipitator for disposal, recycling or reprocessing.

Since ESP' s use electrical forces for particle collection, the electrical properties of the particles can
adversely impact ESP operation. Particles with high resistivity may not readily accept an electric
charge and will be difficult to collect. Particles with high conductivity or magnetic properties will
strongly adhere to the collection plates and be difficult to remove. Taconite pellet dust does not

present either of these problems.

ESP control efficiency under normal loading conditions typically isin the 98% - 99%+ range.
Reduced efficiencies will occur when the inlet particle concentration islow. ESP controls do not
affect the temperature of the stream being treated; so, condensable particulate matter control is
limited to condensable particul ates already present in afilterable form in the ESP. Outlet particle
concentrations can be as low as 0.005 gr/dscf; however, outlet concentrations achieved will depend

on the size range and nature of the particles.

ESPs are the next most effective means of controlling directly emitted filterable PM,s. As hoted
above, baghouses, ESPs and wet scrubbers are all very effective at removing particles larger than one
micron. ESPs use electrostatic force to move particulates to the collection sites. This increases the
effectiveness of impaction and interception collection mechanisms. However, electrostatic forces
diminish as particle size decreases. Therefore ESPs are not as effective as baghouses on particles

one micron and smaller where diffusion is the primary particulate control mechanism. Travel
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distances are larger in ESP' s than in fabric filters; therefore, they are not as effective asfiltration in

capturing sub-micron particles.

ESP enhancements such as agglomerators are currently in development and are not yet considered
demonstrated technologies. Agglomerators use el ectrostatic and fluidic methods to treat the dust
particles prior to entering the ESP, charging half of the particles positively and half negatively.
Keetac has focused on demonstrated ESP technologies that can meet the proposed BACT emission

limits.

4.2.3 Wet Electrostatic Precipitators (WESP)

A wet electrostatic precipitator operates in the same manner as adry ESP; it applies electric forcesto
separate suspended particles from the flue gas stream. However, particle removal inaWESP is
accomplished with water sprays instead of mechanical cleaning methods. In a WESP, an intense
electrostatic field is maintained between high-voltage discharge electrodes, typically wires or rigid
frames, and grounded collecting electrodes, typically plates. A corona discharge from the discharge
€l ectrodes ioni zes the gas passing through the precipitator, and gas ions subsequently ionize the
particles. The electric field drives the negatively charged particles to the collecting electrodes. Asa
result of using water sprays, WESPs generate wastewater which must be treated to remove suspended

particles and dissolved solids.

WESP water sprays are effective at removing material collected on the ESP plates, but may require

more maintenance than dry ESP’ sin order to keep the water spray system working properly.

WESP control efficiency under normal loading conditions typically isin the 98% to 99%+ range.
Reduced efficiencies will occur when the inlet particle concentration islow. Outlet particle
concentrations can be as low as 0.005 gr/dscf; however, outlet concentrations achieved will depend

on the size range and nature of the particles being filtered.

WESP control efficiency for PM, s is similar to dry ESP controls for the reasons noted above. In
addition, WESPs operate at lower temperatures. Therefore, more condensable material isin asolid

or liquid state at WESP operating conditions and is available for collection.

4.2.4 Wet Scrubbers
Wet scrubbers, aso termed particul ate scrubbers, remove particles from waste gas by capturing the
particlesin liquid droplets (usually water) and separating the droplets from the gas stream. The

droplets remove the particulate from the gas stream.
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Scrubbers may capture particulates through the foll owing mechanisms:
e Impaction of the particle directly into atarget droplet.
e Interception of the particle by atarget droplet as the particle comes near the droplet.

o Diffusion of the particle through the gas surrounding the target droplet until the particleis

close enough to be captured.

Scrubbers are generally classified according to the liquid contacting mechanism used. The most
common scrubber designs are spray-chamber scrubbers, cyclone spray chambers, orifice and wet-

impingement scrubbers, and venturi scrubbers.

Operating conditions inside of a scrubber can be very corrosive if acid gases are present in the waste
gas, and highly abrasive particulate matter can cause erosion problems. These conditions lead to

reduced equipment operating life, and/or increased capital cost for materials of construction.

Scrubber control efficiency under normal loading conditions typically isin the 98% to 99%-+ range.
Scrubber efficiency is afunction of pressure drop across the scrubber. So, higher collection
efficiencies will consume more electrical power to operate the scrubber blower. The temperature of
an exhaust gas may be reduced in a wet scrubber due to evaporative cooling by the scrubber water.
Since wet scrubbers use water, they may also capture particulate matter composed of water soluble
salts. Therefore, wet scrubbers are more likely to control condensable particulates than a baghouse
or dry ESP. Reduced efficiencies will occur when the inlet particle concentration islow. Outlet
particle concentrations can be as low as 0.005 gr/dscf; however, outlet concentrations achieved will
depend on the size range and nature of the particles.

Wet scrubbers are not as effective as baghouses and ESPs in controlling directly emitted filterable
PM,s. As noted above, baghouses, ESPs and wet scrubbers are all very effective at removing
particles larger than one micron. Wet scrubbers use water droplets to capture particulates. Turbulent
flow in wet scrubbersis used to create fine water droplets and to move the water droplets rapidly
throughout the air in the scrubber. High levels of turbulence in awet scrubber are used to increase
the effectiveness of impaction and interception collection mechanisms. However, the effectiveness
of these capture mechanisms diminish as particle sizes decreases. Therefore, wet scrubbers are not as
effective as baghouses on particles one micron and smaller in diameter where diffusion is the primary

particulate control mechanism. Particulate travel distances to water droplet capture sites are larger in
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wet scrubbers than particulate travel distances to fiber capture sitesin fabric filters; therefore, they

are not as effective as filtration in capturing sub-micron particles.

4.2.5 Mechanical Collectors

Mechanical collectors use a variety of mechanical forces to collect particulate matter:

e |nertial separators use inertia and gravity to remove the larger particles from the smaller

ones.

e Cyclones use centrifugal force to separate particulate matter from gas streams.

Drop out boxes are typically used as inertial separators. Larger particles are trapped in drop out

boxes as the inertia they contain forces them to go straight as the rest of the gas stream turnsto flow
into and out of the drop out box. Particles are also removed by gravitational settling in the drop out
box. Inertial separators can only remove the larger dust particles (>75 microns). They are typically

used upstream of other control devicesin high inlet dust |oading cases.

Cyclone separators are designed to remove particles by inducing a vortex as the gas stream enters the
chamber, causing the exhaust gas stream to flow in a spiral pattern. Centrifugal forces cause the
larger particles to concentrate on the outside of the vortex and consequently slide down the outer wall
and fall to the bottom of the cyclone, where they are removed. The cleaned gas flows out of the top

of the cyclone.

There are two principal types of cyclones: tangential entry and axial entry. In tangential entry
cyclones, the exhaust gas enters an opening located on the tangent at the top of the unit. In axial
flow cyclones, the exhaust gases enter at the middle of one end of a cylinder and flows through vanes
that cause the gasto spin. A peripheral stream removes collected particles while the cleaned gas
exits at the center of the opposite end of the cylinder.

Overall cyclone control efficiencies range from 50% to 99% with higher efficiencies being achieved
with large particles and low efficiencies for smaller particles (< PM1g). Mechanical controls do not
affect the temperature of the stream being treated; therefore, condensable particulate matter control is
limited to condensable particul ates already present in afilterable form in the exhaust when it is being
treated. Mechanical separators are often used upstream of other PM control devices to reduce the
loading on the primary control device. Thisimproves overall control efficiency and may reduce the

overall cost of the control system when the waste gas is heavily laden with particul ate matter.
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Mechanical collectors primarily capture particul ates by interception. Therefore, mechanical

collectors are the least effective means of capturing PM ;.

4.2.6 Particulate Capture by Ventilation Hoods and Total Enclosures

In some cases, particulate emission sources are exposed to the atmosphere and a particul ate capture
system in needed to capture and transport particul ate emissions from the emission source to the
control device. Sources requiring particulate capture systems are typically associated with crushing
and grinding equipment and conveyor transfer points. Ventilation hoods are often used for this
purpose. A hood is apartial enclosure adjacent to a particulate emission source. An air blower is
used to create a ventilation air flow across the emission source, into the hood and through duct work
into a particulate control device. However, the particulate matter capture efficiency of a hood can be
affected by airflow patterns in the area near the collection hood. 100% capture efficiency can be

achieved by installation of atotal enclosure around the particulate emission source.

In cases where openings in the enclosure are needed to accommodate moving equipment such as
conveyor belts, the size of these openings and the velocity of ventilation air through these openings
can be designed to rate can be design to prevent any particulate matter from escaping. See BACT
Attachment F, Total Enclosures, for documentation which shows that properly designed enclosures

will prevent particul ate matter from escaping.

4.2.7 Good Design Methods and Operating Practices
Good design includes process and mechanical equipment designs which are either inherently lower

polluting or are designed to minimize emissions.

Good operating practices include operating methods, procedures and selection of raw materials to

minimize emissions.

Since these methods are generally source specific (e.g. good operating practices for PM control), they

will be addressed for each process when such measures are available.

4.3 Sulfur Dioxide (SO,) Emission Control Technologies

Sulfur dioxide emissions occur in the tempered preheat grate and rotary kiln sources associated with
the Keetac expansion project. SO, emissions occur as aresult of oxidation of sulfur in the taconite
ore, and from oxidation of sulfur in the fuels combusted in the rotary kiln. Heat is recovered from
the gases from the rotary kiln in the grate sections of the furnace and is ultimately emitted from the

Down Draft Dryer 1 section of the indurating furnace.

Keetac Page - 31 Emission Control Technologies



Some SO, is also emitted from the tempered preheat section of the furnace. Although no combustion

occursin the TPH, pellet temperatures reach levels sufficient to begin oxidation of sulfur in the ore.

The primary methods of controlling SO, emissions are through the use of flue gas desulfurization
(FGD) technologies. There are many FGD systems available including wet scrubbing, spray dryer
absorption, circulating fluidized bed absorption (also known as a Gas Suspension Absorber) and dry
sorbent injection. The FGD systems currently in use to control SO, emissions can be classified as

either wet or dry systems.

4.3.1 Wet Lime/Limestone Scrubbing

Wet lime/limestone scrubbing involves scrubbing the kiln exhaust gas stream with a slurry comprised
of lime (CaO) or limestone (CaCOs) in suspension. The process takes place in awet scrubbing tower
located downstream of a PM control device to prevent the plugging of spray nozzles and other
problems caused by the presence of particulatesin the scrubber. The SO, in the gas stream reacts
with the lime or limestone slurry to form calcium sulfite (CaSOs+2H,0) and calcium sulfate
(CaS0O,4). Wet lime/limestone scrubbing absorption control efficiency istypically in the 90% to 98%

range.

4.3.2 Circulating Fluidized Bed Dry Scrubbing

Circulating Fluidized Bed (CFB) absorption is a semi-dry system with lime slurry injection. The flue
gas enters the reactor through a venturi, which increases the velocity to ensure that solid material can
be transported by the flue gas to create afluidized bed. The lime slurry and water are injected into
the gas stream at the venturi. The lime reacts with the acids in the flue gas and neutralizes them.

The SO, in the gas stream reacts with the lime slurry to form calcium sulfite (CaSOs). The fluidized
bed allows for a greater surface for the reaction to take place, thus making the process very efficient.
The water isinjected to cool down the flue gas. The temperature must be as low as possible because
decreased temperatures increase the ability of the lime slurry to absorb the acids. However, if the
temperature is too low, the re-circulating material tends to cake more. A cyclone off of the top of the
reactor captures particles to be recirculated to the reactor. CFB scrubbing (absorption) control

efficiency istypically in the 90% to 98% range.

Pollution control equipment vendors market CFB systems under different trade names in order to
distinguish their design from competitors. The vendor USS is working with (FL Smidth) calls their

system a Gas Suspension Absorber. Because the vendor guarantee information used in the BACT
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analysisis based on information from this vendor, the circulating fluidized bed scrubbing control

option will be referred to as a Gas Suspension Absorber (GSA) in the remainder of this report.

4.3.3 Dry Scrubbing - Spray Dryer Absorption

Spray dryer absorption is adry scrubbing system that sprays a fine mist of lime slurry into an
absorption tower where SO, are absorbed by the droplets. The absorption of the SO, leads to the
formation of calcium sulfite (CaSOz;e2H,0) within the droplets. The liquid-to-gas ratio is such that
the heat from the exhaust gas causes the water to evaporate before the droplets reach the bottom of
the tower. Thisleads to the formation of a dry powder which is carried out with the gas and
collected with afabric filter. Spray dryer absorption control efficiency istypically inthe 70% to
95% range.

4.3.4 Dry Scrubbing - Lime/Limestone Injection

Dry sorbent injection involves the injection of alime or limestone powder into the exhaust gas
stream. The process was developed as a lower cost FGD option because the mixing occurs directly
in the exhaust gas stream instead of in a separate tower. Sorbent injection control efficiency is

typically in the 50% range.

4.3.5 Good Design Methods and Operating Practices
Good design includes process and mechanical equipment designs which are either inherently lower

polluting or are designed to minimize emissions.

Good operating practices include operating methods, procedures and selection of raw materials to

minimize emissions.

Since these methods are generally source specific (e.g. good operating practices for SO, control),

they will be addressed for each process when such measures are available.

4.4 Clean Fuel Emission Control Technology Options

As noted in Section 3.3, recent court and regulatory agency determinations have held that “clean
fuels” must be considered as one of the emission control optionsin a BACT analysis. In response to
these determinations, Keetac has considered the use of the cleanest (lowest emitting) fuelsin BACT

analysis for the expansion project for each pollutant subject to PSD permitting requirements.

The scope of the clean fuels emission control optionsin this BACT review will be limited to the

selection of fuels combusted in the rotary kiln and exhausted through Down Draft Drying Zone 1
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(DDD1). No combustion related emissions are associated with the other emission unitsin the Keetac
expansion project. Emissions from other expansion project sources are particulate emissions
associated with material handling, and emissions directly emanating from the taconite pelletizing
process (e.g. sulfur dioxide formed as a result of oxidation of sulfur bearing compoundsin theiron

ore).

Emissions from a specific fuel may be related to the inherent properties of the fuel (e.g. sulfur
content) or by the nature of the combustion process, and will be accounted for based on the

uncontrolled pollutant emission factors for each fuel.

A direct cause and effect relationship of fuel use related to pollutant generation is simpler when the
emissions generated come only from fuel combustion (i.e. sources such as power plants). The clean
fuel BACT analysis for ataconite indurating furnace is more complex because emissions are
generated from the ore processing in conjunction with the fuel combustion. In addition, emission
controls are required to control SO, and particul ate emissions emanating from the iron ore. These
controls will also reduce the impact of fuel selection on overall emissions. Variability in the ore
characteristics and induration process complicate the relationship between fuels choice and pollutant
generation rates. Adequate test datais not available that shows the portion of the total emissions
coming from fuel combustion as compared to the ore. In addition, the ore characteristics, mainly
sulfur content, lead to variability in SO, emissions. It would be expected that the SO, emissions
from fuel oil would be higher than those from natural gas and lower than those from coal based on
the sulfur content of these fuels. However, stack test data on the total emissions from the existing
Keetac indurating furnace for these three fuels do not show the expected relationship. The tests were
performed over a number of years and some portion of the differences are likely attributable to
variability in ore sulfur content rather than just the fuel choice. In order to minimize these
complications for the purpose of this clean fuel BACT analysis, the combustion related emission
factors for fuel combustion from AP-42 were used where appropriate as basis to compare the impact

of different fuels on emissions.

4.5 Compliance with BACT during Startup, Shutdown and
Malfunction

Startups and shutdowns are infrequent events associated with maintenance of the facility which
usually occur no more than two or three times per year on any individual operating unit. Typically,
operating equipment is taken out of service once per year for inspection, repair and preventative

maintenance. Other startup and shutdown events during the year are associated with planned
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shutdowns to repair equipment which cannot be fixed while the unit is operating or shutdowns due to
unplanned equipment failures (malfunctions). Actions taken during annual maintenance inspections
are designed to minimize the number of shutdowns due to malfunctions and maintenance during the

remainder of the year.

During periods of startup, shutdown and malfunction, temperatures, pressures and flows in process
equipment vary significantly over time. Asthe process transitions into/out of normal operating
conditions, it is not possible to keep emission control equipment operating at optimum control
efficiency due to changing conditions. In addition, some emissions control equipment must reach
proper operating temperatures before it can achieve the desired emissions control efficiency.
Therefore, compliance with BACT limitations for normal operations cannot be guaranteed at all
times during startup, shutdown and malfunction conditions. Following good Air Pollution Control
Practices during startup, shutdown, or malfunction conditions will minimize both the extent and

duration of excess emissions.

For periods of startup, shutdown and malfunction, Keetac proposes to follow Good Air Pollution
Control Practices for Minimizing Emissions as BACT. To achieve this, Keetac will at all times,
including periods of startup, shutdown, and malfunction, operate and maintain the facility’s operating
equipment, associated air pollution control equipment and monitoring equipment, in a manner
consistent with safety and good air pollution control practices for minimizing emissions.

In addition to following good operating practices for minimizing emissions, Keetac will operate its
facility so that emissions will not exceed the emissions to the rates listed in Attachment C at the
emission units which cannot meet BACT limitations during startup and shutdown. The BACT report
identifies those conditions where applicable BACT limitations for normal operations cannot be met
at all times during startup, shutdown and malfunction. Specific measures which Keetac will follow

to minimize emissions as good air pollution control practicesinclude:

e During startup, emission control equipment will be put into operation prior to the startup of

process equipment when it is feasible to do so.

e During startup, process equipment and emission control equipment will be brought to proper
operating conditions as soon as practicable, and in a manner consistent with safety and process

limitations in order to minimize emissions.
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e During shutdown, emission control equipment will remain in service until the processis shut

down when it isfeasible to do so.

e During shutdown, process equipment will be taken out of service as soon as practicable, andin a

manner consistent with safety and process limitations in order to minimize emissions.

e When practicable, planned startups and shutdowns of process units within the facility will be
phased. Thiswill minimize the number of sources, which at any given time; have excess

emissions due to startup and shutdown activities.

e During periods of malfunction, Keetac will identify and correct the cause of the malfunctions as
soon as practicable, and/or will consider taking the malfunctioning equipment out of service until

it can be operated in a manner consistent with the applicable environmental requirements.

e During periods of startup, shutdown, and other situations where the bypass stacks are in service,
only natural gas will be fired in the induration furnace. If bypass stacks open due to malfunction,

biomass firing will be discontinued until the situation is resolved.

Keetac will modify its existing startup, shutdown and malfunction plan specifying the actions to be
taken during startup, shutdown and malfunctions, and when the requirements of the startup,
shutdown and malfunction plan are applicable. Specifics of the startup shutdown and malfunction
plan cannot be determined at this time because the facility has not been completely designed. A
startup shutdown and malfunction plan will be revised prior to the initial startup of the facility. As

noted above, plans for startup, shutdown and malfunction will follow all safety requirements.
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5.0 Process Description

Thefirst steps of the taconite pellet production process are to mine taconite ore, crush it, and
concentrate it. The taconite ore is extracted from the earth in an open pit mine. First the earth and
rock on top of the ore (overburden) are removed with controlled blasting, diesel-hydraulic shovels
and haul trucks. These materials will be stockpiled near the mine pits to minimize the time for haul
truck round trips. After overburden stripping, waste rock and taconite ore will be blasted and then
loaded into mine trucks by diesel-hydraulic shovels.

The crude ore will be trucked from the pits to the primary crusher for size reduction to approximately
eight inches in diameter. The existing crushers currently in operation have adequate capacity to
process the additional ore associated with the project. No new crushing equipment will be added.
The crushed ore will be conveyed to the existing crude ore storage building. The existing crude ore
storage building will be expanded to accommodate the additional crushed ore, which is considered to

be a new source.

The ore concentration and agglomerating processes will be very similar to existing equipment in
Phase ll. A simplified flow diagram for the taconite production processis provided in Figure 5-1.
From the crude ore storage area, crushed ore will be conveyed to the concentrator where the
magnetic iron oxide minerals (concentrate) will be separated from the nonmagnetic waste (tailings).
In the concentrator, the ore will pass through a series of wet mills that will grind the rock to aflour-
like consistency. Magnetic separators will separate the magnetic iron minerals (concentrate) from
the waste rock. Concentrate will be pumped to the pellet plant. Waste rock (tailings) from the
concentrator will be pumped to the tailings thickeners where excess water will be removed by
sedimentation. There are currently three thickenersin operation. One large or two smaller
thickeners will be added as part of this project. The tailings slurry will be pumped to the tailings
basin for disposal. A second tailings pipeline similar in size to the existing pipeline and a second

return water line will be installed as part of the project.
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Figure 5-1 Process Flow Diagram of Keetac Expansion Concentrator Process
Process Description:

In the pellet plant, wet iron oxide concentrate will be dewatered in vacuum filters, mixed with binder
and limestone, and then formed into pelletsin balling drums. The unfired pellets, known as
“greenballs’, are then transferred to the indurating furnace where the green balls are fired into
hardened iron oxide pellets. The furnace will primarily be fueled with natural gas and biomass. Fuel

oil and coal will also be included in the permit, primarily as back-up fuels.

The pelletizing process also includes oxidation of magnetite mineral (Fe;O,4), which to the hematite
form of iron mineral (Fe,Os). This reaction occurs primarily in the preheat zone of the traveling grate

system. Thisreaction is exothermic and contributes significant heat into the induration process.

After preheating, the pellets are discharged from the traveling grate and transferred to the rotary kiln
for hardening. The rotary kiln is designed to operate at 2,000°F to 2,300°F. These temperatures are
needed to meet taconite pellet product specifications for metallurgical properties and pellet hardness
and durability.

Pellets exit the grate kiln and enter the pellet cooler where air is used for cooling. Hot air from the
cooling zone is then routed back to the traveling grate and used to dry and preheat green pellets. This

minimizes the amount of fuel that must be combusted in the preheat section.

When the pellets are discharged from the induration furnace, water sprays are used on the pellet
cooler product belts for cooling to protect the equipment from the high temperature of the pellets.

Pellets are then screened and conveyed to a stockpile and loaded into rail cars for shipping.
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Overview of Pellet Induration Process

Pellet drying and preheating are accomplished using waste heat from other sections of the induration
furnace. Air and induration furnace flue gas flows through the induration furnace have been
designed to recover as much heat as possible via recuperative heat exchange by using hot air from
pellet cooling and kiln firing to dry and preheat the pellets before the pellets enter the kiln. The
coolest exhaust streams from the kiln and pellet cooler are used to dry the green balls. This allows
the pellets to be dried in a controlled manner. Exposing the green balls to excessive temperatures
would cause the pellets to break apart. Hot exhaust streams are used to preheat the pellets and to start

the iron oxidation process.

The Figure 5-2 shows the process flow for the indurating furnace. The recuperative heat recovery
system utilizes hot air from the pellet coolers (C 1-4) and the rotary kiln to dry and pre-heat the
pellets. A portion of the cooling air is used as combustion air in the rotary kiln in order to minimize
fuel use. The new furnace design has two down draft drying zones (DDD1 and DDD?2), a tempered
pre-heat zone (TPH), and a pre-heat zone (PH) before the rotary kiln, and four cooling zones (C 1-4)
after the kiln. The design of the new furnace includes exhaust points for Down Draft Drying Zone
1(DDD1), Down Draft Drying Zone 2 (DDD2), the Tempered Pre-Heat (TPH) Zone and Cooling
Zone 4. The exhaust from the PH zone goes into the rotary kiln.

The hottest exhaust gas stream is the kiln exhaust; it contains sufficient heat to provide heat to pellet
drying and pellet preheat grate zones. Hot exhaust gases from fuel combustion and from chemical
reactions in the kiln exit the kiln and are first directed to the preheat grate to provide the heat for the
final stage of the pellet preheating process. Upon exiting the preheat grate, the kiln exhaust gas has
cooled down sufficiently that it can be used for pellet drying and the kiln exhaust is routed to first
down draft drying grate to recover as much of the remaining heat as possible.

The pellet cooler has four zones. Cooler Zone 1 is directly downstream of the kiln; it has the hottest
exhaust. Cooler Zones 2, 3 and 4 have progressively lower temperature exhaust. Pellet Cooler Zone
4 does not contain sufficient heat for further use in the pelletizing process; so it is exhausted to the
atmosphere after it passes through particulate emission controls. Pellet Cooler Zone 3 exhaust
contains sufficient heat for pellet drying so it is directed to the second down draft drying zone
(DDD2) of the traveling grate system. The next hottest pellet cooler zone is Cooler Zone 2. Cooler
Zone 2 contains sufficient heat for pellet preheating; it is directed to the tempered pre-heat (TPH)
zone of the traveling grate system. Pellet Cooler Zone 1 exhaust is the hottest pellet cooler exhaust
stream and it is used as preheated combustion air for the kiln. Using Pellet Cooler Zone 1 exhaust in
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the kiln minimizes the amount of fuel needed to operate the kiln. This process air flow is shown in

the figure that follows.

The design of the induration furnace includes two emergency vents which are designed to protect
furnace components from excessive heat when the furnace grate system stops moving. When the
grate stops moving, it can no longer absorb the heat coming from kiln firing and recuperative heat
recovery. The emergency vents divert the hot air carrying heat from the kiln and recuperative heat
recovery systems from the grate system and vent these hot air steams to the atmosphere. The
emergency vents are located on the inlet ducts to the TPH and PH sections of the furnace as shown in
Figure 5-2.
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Figure 5-2 Process Flow Diagram of Induration Furnace
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Sour ces of Emissionsin Pellet Induration

Grate/Kiln systems historically were designed with one exhaust point. The use of multiple exhaust

pointsin the design of the new furnace allows for improved efficiency in both heat recovery and

emissions control. The multiple exhaust point design allows for treatment of each pollutant from the

zones of the furnace where they are generated. This allows installation of emission controls where

they are most effective and eliminates the need for control of one large exhaust stream where

pollutants are diluted by flows from other zones of the furnace.

Identifying the emission control equipment requirements for each of the exhaust points can best be

understood by knowing what happens in the process upstream of these exhaust points.

Fuel combustion occurs in the kiln and produces combustion related pollutants (i.e. NO,
SO,, CO). Thermal NO, isalso produced in the kiln. At the temperatures in the kiln some
sulfur is also released and converted to SO, As described earlier, the hot air from the kiln is
cycled through different parts of the process to recovery the heat. The pollutantsin the kiln
exhaust move through the system in this air stream and are eventually discharged through the
DDD1 exhaust. This BACT analysis will address control of SO, and particulate emissions
(PM, PMyq, and PM, ) from the DDD1 exhaust. The project is not a major modification for
CO so there are no BACT limits but CO will be controlled by using good combustion
controls. NO, limitsin the permit that will maintain the project as a minor modification with
respect to NO,. These limits will be met through the use of natural gas and biomass and/or

coa which have lower NO, emission that burning 100% natural gas.

Particul ates are generated in all areas of the indurating process by the abrasion of the pellets
against one another in the feed grates, cooling grates and conveyor transfer points.

Particul ates are the only pollutant expected to be released from DDD2, and this BACT report
will address control of particulate emissions (PM, PM 15, and PM, 5) from DDD?2. Particulate
emissions associated with other material handling transfer points within the induration
furnace are addressed in the material handling section of the BACT report (Section 1.0). It
should be noted that the transfer point from the grate to the rotary kiln is not a source of
combustion emissions. This transfer exhaust point is at the seal of the grate/kiln interface.
Thekiln is operated under negative pressure so combustion gases from the furnace will not
reach this point and this transfer point will only be a source of particulate matter (PM, PM 4,
and PM ).
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o During pellet preheating and oxidation process in TPH section of the traveling grate, pellets
reach sufficient temperatures that some sulfur in the pelletsis released and converted to
sulfur dioxide. This BACT analysiswill address control of SO, and particul ate emissions
from the TPH.

o Pellet drying and pellet cooling zones of the process only generate particulate emissions. No
chemical reactions occur during pellet drying and cooling. The exhaust from Cooler zones 1
to 3 are routed back through the process as described above. This BACT analysis will

address control of particulate emissions from Cooler zone 4.

The relationship between pellet temperature and the release of SO, isillustrated in the following
figure. The data used is from a mini-pot grate test performed at the Minnesota Department of Natural
Resources laboratory in Colerain, MN. Thistest simulates conditions in ataconite induration furnace
by passing heated air through a bed of green ball taconite pellets. Over time, the air temperature is
increased to simulate conditionsin various zones of an induration furnace. Figure 5-3 shows the SO,
concentration in air after it passes through the pellet bed vs. the temperature of the pellet bed. The

figure also shows the corresponding expected temperature in the various zones of the furnace.

30 1 Keetac SO2 PPM Released vs. Pellet Temp From Pot Grate Testing
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Figure 5-3 SO, Release vs. Pellet Temp

Although the mini-pot test does not exactly match actual conditionsin an induration furnace, the test
results are indicative of where SO, will be released from the pellets in the furnace. Primarily, the

Keetac Page - 43 Process Description



pellet preheating zones (TPH and PH) of the induration furnace are sources of SO,. In addition to the
mini-pot tests, engineering tests were performed on the exhaust of the existing indurating furnace at
Keetac at alocation that would be equivalent to the DDD2 zone of the new furnace. Engineering test
measurements for SO, in the ductwork of the exhaust on the existing furnace have shown that no SO,
is present in this stream exhaust even though some SO, was measured at these temperatures in the
mini pot grate testing. Therefore, minimal SO, is expected to be in DDD2. The permit will require
testing to be performed to confirm the SO, levelsin DDD2.

This analysis of processes upstream of each exhaust point identifies emissions expected from each

exhaust point as follows:

Cooling Zone 4 is used only for pellet cooling; so, Cooling Zone 4 exhaust is only a source of

particulate matter.

e DDD2 and Cooling Zone 3 are upstream of the DDD2 exhaust. These zones are used only
for pellet cooling and drying. Since these processes are only sources of particulate matter; the

DDD2 exhaust contains only particulate matter.

e The Tempered Pre-Heat exhaust stream is downstream of pellet cooling (Cooling Zone 2) and
pellet preheating (Tempered Pre-Heat). Cooler Zone 2 is a source of particulates and the
TPH is asource of SO, and particulates. Therefore, the TPH exhaust is a source of SO, and

particul ates.

o The DDD1 exhaust is downstream of pellet drying (DDD1), pellet preheating (TPH), pellet
oxidation and pellet hardening (rotary kiln) and pellet cooling (Cooling Zone 1). Since all
elements of pellet processing are upstream of the DDD1 exhaust, it is a source of SO,, NO,

CO, and particulates.

Pellet handling and transfer operations consist of pellet screening and size classification, stockpiling,
transfer of product pellets to day bins, and transfer of oversize and undersize pellets and pellet fines
to the regrind mill. Pellet plant additive receiving and handling includes the railcar or truck
unloading of materials such as limestone, soda ash, and binder, transfer to the additives storage silos,
and the transfer of additives from the silosto day bins. Typically, the unloading and transfer of

additives will be pneumatic.
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Air emission point sources associated with the material handling operations include the binder,
limestone, and soda ash bin vents during additive transfer, the grate feed and the various pellet
screening and transfer conveyors leading to the pellet storage bins or stockpiling. Point source
emissions for the additive receiving and handling operations are the result of venting additive silos
and day bins during pneumatic transfer. Day bins vent back to the storage silos whose vents are
controlled with fabric filters.

Keetac will beinstalling awood chip handling system and dryer system for processing of green
biomass fuel. Green wood chips will be delivered by truck and unloaded within an enclosure. The
green wood will pass through a series of conveyors and screens which are vented to a baghouse. The
green wood chips are conveyed to a bulk storage building enclosure and stockpiled. A reclaim
system conveys the green wood chips to the green wood dryer feed silo. Particulate emissions from
green wood handling are expected to be negligible due to the high moisture content; however, all
material handling activities take place within an enclosure and/or the exhaust gases are collected and
filtered.

The green wood chips are fed to arotary dryer where the chips are directly contacted with hot air.
The dryer will use waste heat from the existing furnace pellet cooler. No additional fuel combustion
will be required to operate the dryer. The hot air stream will be heated by indirect heat exchange
from the existing pellet cooler exhaust gas stream. The exhaust gases from the dryer pass through a
series of cyclonesto collect the coarse wood particles, and is then vented to a baghouse. The exhaust
gas stream from the dryer contains VOCs, but contains negligible concentrations of CO, SO,, and
NO,. The existing cooler exhaust gas stream will be unchanged except for cooling effects of the heat

transfer (i.e. no change in emissionsin this stream).

The dried wood chips will be conveyed to a pre-screened dry wood chip silo prior to being processed
through a hammer mill. The milled, dried wood chips will be conveyed to another silo, and later

reclaimed by conveyor to the kiln. These emission points will be controlled by a baghouse.

Keetac Page - 45 Process Description



6.0 Material Handling

6.1

Emission Description

The process areas that will be included as material handling emissions are identified and briefly

described below. The emissions from the material handling operations are in the form of particulate

matter (PM, PM 4, and PM,5). Particulate matter emissions are primarily due to the attrition of

particles (dust) from the taconite pellets. Thisis caused by the abrasion of pellets rubbing against

each other and the process equipment as the pellets move through the process.

Additive storage bins and mixing equipment. Bentonite Bin (EU 064), Limestone Bin (EU
079), Activated Carbon Bin (EU 083) and Lime Bin (EU 082). Additive storage bins are

vented during pneumatic transfer of materials into the bins.

Coal Bin 2, Expansion. The handling and storage of the coal (EU 078) used to fire the new

grate kiln indurating furnace.

Biomass handling and drying. The processing of the green wood chips processed into dried

wood chips used to fire the new grate kiln indurating furnace. Sources include: Biomass
Unloading (EU 084), Biomass Dryer Handling (EU 086), Biomass Hammermill #1 and #2
(EU 087, EU 088), and Biomass Dryer (EU 089).

Biomass Fuel Storage. These sources include the storage of green wood chips, partially

processed wood chips, and fully processed dried wood chips used to fire the new grate kiln
indurating furnace. Biomass Intermediate Dry Fuel Silo (EU 090) stores partially processed
wood chips, and Biomass prepared Fuel Silo (EU 091) stores fully processed dry wood chips.

Mill Feeder 1 and 2. Crushed oreis conveyed to the existing crude ore storage building,

which will be expanded to accommodate the additional crushed ore. From the crushed ore

storage area, crushed ore will be conveyed to the concentrator. (EU 080, EU 081)

Grate Feed and/Grate Discharge. Grate Feed Phase 3 (EU 062) is the point in the induration

furnace where green balls from the balling area are fed into to the first zone of the indurating

furnace. Actual emissions from this point are the result of dust being released from the
bottom side of the traveling grate return. Grate Discharge Expansion. (EU 063) is the point

in the induration furnace where pellets leaving the final pellet drying and pre-heating zone of
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6.2

the indurating furnace are discharged from the traveling grate to the rotary kiln. Actual
emissions from this point are the result of dust contained in the air used to purge the seal

between the grate and kiln sections of the induration furnace.

Pellet Cooler Discharge and Pan Feeder. These sources include material handling emissions

from hot pellets as they are discharged from the C4 pellet cooler. Sources included in this
group are the Cooler Vibrating Feeder, Expansion (EU 066), the Pellet Product Conveyor and
Reject Discharge, Expansion (EU 067),

Pellet Screening and Transfer. These sources include material handling emissions from hot

pellets as they are screened and transferred to storage. Sources included in this group are the
Stacker (EU 072), and the Pellet Screening System and Sampler (EU 073).

Finished pellet material handling. The transfer of cold product pellets including the Final

Transfer Conveyors and Loadout Conveyors (EU 071), Reclaim Conveyor (EU 074),
Emergency Pellet Conveyor Transfer (EU 075), and Emergency Truck Pellet Loading
(EU 076).

Biomass storage building. This building stores green wood chips and is totally enclosed
(EU 085).

Particulate Matter (PM, PM,, and PM,s) Emissions - Grate
Feed and Grate Discharge

Sources included in this group are the Grate Feed Expansion (EU 062) and the Grate Discharge
Expansion (EU 063).

6.2.1

Identification of Potential PM/PMyo/PM, s Control Technologies

Control technologies available for each emitted pollutant must be identified as the first step in a top-

down BACT analysis. Descriptions of the various control technologies are discussed in Section 4.0

and Table 6-1. Potential control technologies for pellet plant particulate emissions are the following:

Fabric filter

Fabric Filter with Heat Exchanger
Wet scrubber

Electrostatic precipitator

Wet Electrostatic Precipitator
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o Waet Scrubber with Polishing Wet Electrostatic Precipitator

e Centrifugal Separation (e.g. Cyclones)

e Inertial separators (drop out box)
Literature suggests that use of a baghouse may be feasible in this application if a heat exchanger is
used to cool hot exhaust gases from these sources down to temperatures which are within the

temperature limitations of the filter media used in baghouses.

The grate feed and grate discharge transfer points are totally contained within the induration furnace.

Therefore, ventilation hoods and total enclosures are not needed for capture of particul ate emissions.

6.2.2

Table 6-1 summarizes the feasibility of PM/PM 1o/PM, 5 emission control technologies for material

Elimination of Technically Infeasible PM/PM1o/PM, 5 Control Options

handling operations.

Table 6-1 Evaluation of Most Effective PM/PM1,/PM, s Control Technologies for Traveling Grate

Feed and Grate Discharge Material Handling Operations

Feasible?
Technology Description Yes or No
A fabric filter, or baghouse, consists of a number of fabric bags placed
- inside an enclosure. Particulate matter is collected on the surface of
Fabric Filter A ;
(Baghouse) the_ ba_gs as the gas stream passes through them._ The particulate is No
periodically removed from the bags and collected in hoppers located
beneath the bags.
Fabric Filter with Use a heat exchanger to cool exhaust gas streams down to baghouse Yes
Heat Exchanger operating temperatures
Wet scrubbers, remove particles from waste gas by capturing the
particles in liquid droplets (usually water) and separating the droplets
Wet Scrubber from the gas stream. The droplets transport the particulate out of the Yes
gas stream.
An electrostatic precipitator applies electrical forces to separate
. particles from the flue gas stream. Particles are given an electrical
Electrostatic .
Precipi charge. The charged particles are attracted to and collected on No
recipitator . -
oppositely charged collector plates. Particles on the collector plates are
released by rapping and fall into hoppers for collection and removal.
Wet Electrostatic A Wet ESP operates on the same col!ectlon principles as a dry ESE,
e and uses a water spray to remove particulate matter from the collection Yes
Precipitator
plates.
Wet Scrubber with
Polishing Wet Use of a wet scrubber and wet ESP in series to reduce emissions Yes
Electrostatic below what is achievable with a wet scrubber or wet ESP alone.
Precipitator
Cyclone separators are designed to remove particles by causing the
Centrifugal exhaust gas stream to flow in a spiral pattern inside of a tube. Owing to
Separation centrifugal forces, the larger particles slide down the wall and drop to Yes
(e.g. Cyclones) the bottom of the cyclone where they are removed. The cleaned gas
flows out of the top the cyclone.
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Feasible?
Technology Description Yes or No

A drop-out box uses inertial separation to remove the larger particles
Inertial Separators from the smaller one. This is usually initiated by a change in flow

(Drop Out Box) direction. Inertial separation may be augmented by gravitational
settling.

Yes

Keetac does not consider baghouses or ESPs to be technically feasible for the grate feed or the pellet
discharge from the traveling grate. Exhaust gas temperatures at the grate feed and grate discharge
could be greater than 2,000 °F, much greater than the threshold for available bag materials or
materials of construction for an ESP. Quench water would be needed to cool the exhaust gas stream,
in which case dry controls would still be infeasible due to the moisture content. Wet scrubbers are

the most effective control device when quenching is required.

As noted above, use of a heat exchanger to cool the exhaust gases may make use of a baghouse

technically feasible.

6.2.3 Ranking of Remaining PM/PM10/PM; s Control Technologies by Control
Effectiveness

The remaining control technologies and their control efficiencies are presented in Table 6-2. Control
efficiencies may be lower for sources with low inlet concentrations. In ranking technologies for
control of particulate matter the control of PM, PM 1, and PM, s must be considered. In addition, the

form of the particulate, condensable or filterable must be considered.
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Table 6-2 Ranking of Remaining PM/PM;o/PM, 5 Control Technologies and Control Effectiveness
for Traveling Grate Feed and Grate Discharge Material Handling Operations

Rank

Technology

Typical
% Efficiency

Outlet
Concentration*

Fabric Filter with Heat
Exchanger

99% -99+%

0.0024 gr/dscf PM
0.0024 gr/dscf PMyq
0.0024 gr/dscf PM, 5

Wet Scrubber with
Polishing Wet ESP

99% - 99+%

0.0050 gr/dscf PM
0.0060 gr/dscf PMio
0.0060 gr/dscf PM3 5

Wet Electrostatic

0.0050 gr/dscf PM

3 98% - 99+%

Precipitator 0.0075 gr/dscf PMyq

0.0075 gr/dscf PM, 5

0.0050 gr/dscf PM
0.0075 gr/dscf PMyq
0.0075 gr/dscf PM, 5

3 Wet Scrubber 95% - 99+%

Centrifugal Separation
(e.g. Cyclones)

Inertial Separators
(Drop Out Box)

4 50% - 80% NA

5 < 50% NA

* Particulate concentrations are based on use of the following performance test methods: PM as measured by EPA
Method 5, PM;o and PM, s as measured by Methods 201/201A or OTM 27 for filterable and Methods 202 or OTM 28 for
condensable. For sources subject to the Industrial Process Rule, MN70110700 — 7011.735, or any other MN Standard of

Performance under MN 7011 which specifies performance test procedures under MN 7017.2060, PM performance testing

requirements also include organic particulate matter as measured by EPA Method 202. (Refer to Table 4-1).Normal Iy,
baghouses are not feasible in this application. However, use of a heat exchanger to cool the
exhaust gases could make this option technically feasible. The cost analysis for this option
must include consideration for the additional cost for the heat exchanger and the cooling
water needed to operate the heat exchanger. The outlet concentration listed above for the
baghouse/heat exchanger option includes particulate emitted directly from the baghouse and

particles indirectly emitted from cooling tower operation.

Wet scrubbers and wet ESPs are both highly effective particulate cleaning devices and have the same
relative control effectiveness for total particulate matter emitted (filterable + condensable). Thisis
due to the fact that some devices are more effective at controlling filterable particulate matter versus
others which are more effective at controlling condensable particulate matter (See particul ate matter

control equipment descriptionsin Section 4.2).

Another taconite processing facility has proposed use of a polishing wet ESP on an existing wet
scrubber for control of particulate matter in induration furnace waste gas. The wet scrubber/wet ESP
combination proposed by that facility would be designed to achieve particulates down to 0.006
gr/dscf.
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6.2.4 Evaluation of Most Effective PM/PM1o/PM, s Control Technologies

The BACT technology control cost effectiveness summary is presented in Table 6-3 and Table 6-3.
The cost analysisis presented for the top control technology, baghouse with heat exchanger The
control cost analysisfor only PMy, is shown because the analyses for PM and PM, 5 are anal ogous.
The PM and PM, s emission rates are lower than PM 3, due to exclusion of condensable particul ates
and the anticipated particle size distribution, respectively. Asaresult, control costs on adollar per
ton basis are higher than for PM . If controls are economically feasible for PM g, then controls are
required regardless of economic feasibility for PM and PM,s. The detailed control cost analyses are
located in Attachment A.

Table 6-3 Evaluation of Control Costs of Most Effective PM;q Control Technologies for Traveling
Grate Feed and Grate Discharge Material Handling Operations

PM
Outlet Emission Installed Annualized Pollution
Control Conc. Reduction Capital Cost | Operating Control Cost
Technology gr/dscf Tlyr $ Cost $/yr $/ton
Fabric Filter with
Heat Exchanger 0.0024 53,4 $6,376,719 $1,159,228 $21,720

At acontrol cost $21,700 per ton of PM, controlled, particul ate control by baghouse in combination

with a heat exchanger is economically infeasible.

Table 6-4 Evaluation of Most Effective PM;, Control Technologies for Traveling Grate Feed and
Grate Discharge Material Handling Operations

Outlet Emission Annualized Pollution
Control Conc. Reduction Installed Capital Operating Cost Control
Technology gr/dscf Tlyr Cost $ $lyr Cost $/ton
Wet Scrubber with
Polishing Wet ESP 0.006 1.4 $2,518,923 $463,140 $323,772
Ultra Clean
Scrubber Makeup 0.006 1.4 NA $442,516 $309,354
Water

At acontrol cost $323,772 per ton of PM 1, controlled, additional particulate control by adding

polishing wet ESP after awet scrubber is economically infeasible.

One potential option for reducing controlled particulate emissions from wet scrubbers in material
handling service is to use treated water instead of plant process water in the wet scrubbers. To do
this, a source of very clean water is needed. The most likely option is water treatment by softening

and reverse osmosis. Water of this quality typically costs $100 per 1,000 gallons. The water use rate
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for the pellet cooler discharge wet scrubber is estimated to be 8.4 gallons per minute. The estimated
emission reduction from use of clean treated water in the wet scrubber is 1.4 tons per year assuming
that the same emission reduction could be achieved as provided by the polishing wet ESP. On an
annual basis, costs for treated clean water would be $442,516 per year. This cost equates to an
emission control cost of $309,354 per ton of particulate removed. Therefore, use of clean treated

water to reduce controlled emissions from wet scrubber operation is economically infeasible.

The next highest remaining control options are wet scrubbers and wet ESPs. Each of these controls
are one of the top remaining emission controls listed in Table 6-2. Since both controls are equally
effective, additional control cost analysisis not needed to make the BACT determination.

Both processes are wet control systems and therefore produce wastewater streams. These processes

also produce a visible plume due to the water condensation in exhaust gases.

6.2.5 PM/PM1o/PM,5 BACT Selection - Grate Feed and Grate Discharge
The proposed BACT, for particulate matter emissions from the exhaust stacks of the traveling grate

material handling operations, is:
e PM emission limit of 0.0050 gr/dscf measured as filterable particul ates (Method 5),

e PMjysand PM, 5 limits of 0.0075gr/dscf measured as filterable and condensable particul ates.
The proposed limits are based on use of EPA Method 5 for filterable and Methods 202 or
OTM 28 for condensable PM. Particle size speciation using the proposed EPA Method
201A (OTM 27) is not feasible because free water in the scrubber exhaust will adversely
affect the cyclones in the sample train used to segregate filterable particulates into PM, PM

and PM, 5 fractions.
e Opacity limit of 10%,

e The proposed BACT mass emission limits for these emission units are the particulate mass
emission rates listed for each emission unit in Attachment D-Emission Inventory. All mass

emission limits are on a 6-hour average basis consistent with 40 CFR 63.9621.

e To ensure that wet scrubbers subject to BACT operate in a manner consistent with the
proposed BACT emission limits, the facility will conduct enhanced monitoring of scrubber

operations and follow best practices described later in this section.
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o Follow BACT work practices for minimizing emissions during startup, shutdown and

malfunction events. These practices are summarized below.

Compliance with the proposed emission limits for these traveling grate material handling sources will
be achieved through the use of awet scrubber. Wet scrubbers and wet ESPs are equival ent
technically; therefore Keetac chooses to install the wet scrubber. Refer to Table 4-1 for the

recommended test methods for measuring particul ate emissions.

Wet scrubbers are proposed as particulate controls for these sources due to the potential for high
exhaust gas temperatures. Particulate matter emission controls are primarily designed to capture
particulate matter when it isin afilterable state (solid or liquid not a vapor) so that scrubbing water
droplets can capture particulates by impaction and interception. A control device' s ability to convert
condensabl e particulate into filterable particulate is important to look at as well asits achievable
emission reduction potential. A wet scrubber designed for particulate control also has limited
capacity to capture some compounds in the vapor state by absorption. Therefore, the type and
concentrations of compounds associated with condensable particul ates can affect the ability of a wet
scrubber to control overall particulate emission rates. Thisreview of particulate control for the
sources listed above considers overall particulate control by analyzing the level of emission control
feasible for particul ates detected by filtration and condensation measurement techniques using
historical performance test data from similar sources.

The existing wet scrubbers for the Phase |1 production line at Keetac have emission rates which are
similar to the proposed BACT limits for the new scrubbers due to modifications that have been made
to the existing scrubber water injection control system. Venturi rod scrubbers, which are in place on
the existing material handling sources at Keetac, are designed with a spray nozzle grid just upstream
of the rod system used to create the venturi scrubbing action. The scrubbing water injection system
controls on the existing were upgraded scrubbers in order to meet the Taconite MACT particulate
emission limits. The upgraded control system allows the water injection rates to be optimized and
control on areal time basis by the operators. Following this modification performance test data for
the existing wet scrubbers in pellet handling service have shown particulate concentrations in the
0.002 gr/dscf to 0.008 gr/dscf range

Thelevel of emission control feasible for filterable particulate matter in this application is 0.0050
gr/dscf. This particulate concentration is the lowest filterable particul ate concentration achievable in

practice for awet scrubber in taconite material handling service. Analysis of performance test data
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for filterable particulate matter from material handling sources at K eetac confirms this. The 95%
confidence interval for average emissions of filterable particulate from this source category is 0.0048
gr/dscf. Thisanalysisis based on test datafrom SV 020, SV 022, SV 032, SV 024, SV 037 and SV
038. There are no known process conditions which suggest that the nature of filterable particul ates

from the individual sources is different from the group as a whole.

The grate feed scrubber controls particul ates released from the bottom side of the grate at the grate
return. The particulate collection point isjust below the point where the furnace feed (green balls)
are loaded onto the traveling grate. The grate feed particulate collection point is outside of Down

Draft Drying Zone 1 and is not exposed to combustion gases.

The grate discharge scrubber controls particulates from the seal between the end of the traveling
grate and the inlet of the rotary kiln. Under normal operating conditions, the induration furnace
operates at alower pressure than the seal, and seal purge air is drawn into the furnace by this
pressure differential. The flow of purge air into the kiln prevents combustion gases from escaping
the kiln through the grate/kin seal. It is possible that a disruption of operating conditions could cause
combustion gases to exit the grate kiln seal purge scrubber; however it is not expected that this type
of upset would occur more than two or three times per year.

In both cases, the wet scrubbers control particulates in equipment purge air streams. The purge air is
very hot (up to 2,000° F) due to heat transfer through the metal and/or refractory material of the
rotary kiln. The wet scrubbers serve a dual purpose in this application. The scrubbers cool the hot
purge air streams before release to the atmosphere and remove particul ate matter. As noted above,
these streams do not contain combustion gases. The source of condensable particulate matter in the
wet scrubber exhaust is the release of the dissolved solids and organic material from the scrubbing
water volatilized by the hot air purge streams when they enter the scrubbers. As described in the
previous section, dissolved solids and organic material in the water is aresult of recycling water.
Dissolved solids and organic matter not captured in the wet scrubber are emitted as condensable
particulates. Based on performance test data from similar existing Keetac Phase |1 sources, total
condensabl e particul ate concentrations (organic plus inorganic) are expected to be 0.0025 gr/dscf.
This limit was also calculated by averaging test results from similar equipment and adding the upper
95% confidence level to the average. Although the temperature of the airstream being cooled is
higher than that of the pellets being quenched, less energy is transferred in the cooling process for the

purge air than in the quenching of hot pellets. Therefore, the liberation rate of condensablesis lower
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for cooling gases in the grate feed and grate discharge scrubbers than cooling hot pellets with quench

water.

Supporting performance test data and analysis for the proposed Grate Feed and Grate Discharge
BACT limits are located in BACT report Attachment G Wet Scrubber Performance Test Data
Summary and Analysis.

There were three BACT determinations listed in the RBLC for PM/PM o emissions from taconite iron
ore processing plants. BACT emission limits for material handling sources at taconite plants ranged
from 0.0025 gr/dscf to 0.005 gr/dscf for PM and PM 4, as demonstrated by performance test with EPA
Method 5. BACT report Attachment B summarizes the RBLC search findings for taconite plants.
Keetac is proposing a PM limit of 0.0050gr/dscf. Thisis consistent with information supplied by the
vendors for wet scrubbers and recent BACT determinations for similar sources where wet controls

were required.

Performance testing using EPA Method 202 on existing similar sources at Keetac show 0.0025
gr/dscf (0.0016 observed, plus safety factor; see Attachment D) of condensable particul ate matter
may be present at a similar source (product belt handling point at the Phase 11 furnace). Therefore,
Keetac is proposing a PM 1o limit of 0.0075 gr/dscf to account for the possibility that some
condensabl e particulates may be present in this stream. The proposed Keetac BACT PM g limit of
0.0075 includes 0.0050 gr/dscf of filterable particulate matter. Thisis consistent with recent BACT

determinations for similar sources where wet controls were required.

PSD regulation of PM, 5 was promulgated on May 16, 2008. Due to this recent promul gation of

PM. 5 regulation as a PSD pollutant subject to new source review, no BACT determinations for
control of PM, s emissions are available in the RBLC as of the date of thisreport. A BACT limit of
0.0075 gr/dscf is proposed for PM, 5 based on the PM 14 emission limit of 0.0075 gr/dscf. Particle size
speciation using the proposed EPA Method 201A (OTM 27) is not feasible because free water in a
scrubber exhaust will adversely affect the cyclones in the sample train used to segregate filterable
particulates into PM, PM 1o and PM, 5 fractions. Therefore, BACT limits for PM 1o and PM, s must be
set at the same level because the test method which will work in this circumstance (Method 5) can
only measure total filterable particulate emissions, and it cannot differentiate particulate emission by

size.

There were BACT determinations listed in the RBLC for visible emissions from taconite iron ore

processing plants, specifically Minnesota Steel Industries. BACT emission limits for material
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handling sources at taconite plants ranged from 3% to 20%. BACT report Attachment B summarizes
the RBL C search findings for taconite plants. Keetac is proposing an opacity limit of 10%. Thisis
consistent with information supplied by the vendors for wet scrubbers and recent BACT

determinations for similar sources where wet controls were required.

Enhanced Monitoring

Particle collection in a wet scrubber is accomplished by impaction and interception of particles by
scrubbing water droplets. To achieve high particulate removal rates, the scrubbing water drops must
be finely divided and well dispersed. The water injection nozzles generate and disperse the water
droplets throughout the air steam. Turbulence provides the force to break water droplets into small
diameters droplets and provides the mixing needed for particle impaction and interception to occur
efficiently. Venturi or venturi rods are used to generate turbulence in the scrubbing section. After
particle collection, water droplets bearing particul ate matter agglomerate in the demister section of
the scrubber. There the agglomerated water droplets reach sufficient size to be separated from the air
stream and the droplets fall out of suspension. Solids are removed from the scrubber in the
blowdown water. The best practices as outlined below ensure that wet scrubber effectivenessis
maintained at BACT levels.

To ensure that wet scrubbers subject to BACT operate in a manner consistent with the proposed
BACT emission limits, the following best practices are recommended:

1. Continuously monitor scrubber operations to ensure that optimum scrubbing conditions exist.
This includes monitoring of the scrubber pressure drop and scrubbing water flow rate.

2. Maintain Continuous Parameter Monitoring System (CPMS) monitoring equipment in a
manner consistent with the CPM S quality assurance plan and the wet scrubber operation and

mai ntenance plan.

3. Optimize wet scrubber particle collection system performance using automated controls,
where feasible, to maintain the appropriate scrubber pressure drop. Operate the wet
scrubbers within the appropriate scrubbing water flow rate and scrubber pressure drop ranges
as specified in the operation and maintenance plan. Operation and maintenance plan ranges
will be based on the scrubber manufacturers’ recommendations, operator experience and/or

as demonstrated by performance testing.
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4.

Take corrective action as specified in the wet scrubber operation and maintenance plan when

asignificant emission increase is indicated by water flow rate and scrubber pressure drop
readings.

¢ Thesignificant emission rate will be defined as deviations of water flow rate and pressure

drop. Exceedances of this rate will trigger an alarm/signal to operations. Dueto
differences in operating conditions and scrubber operating characteristics between
scrubbers a common alarm point setting is not feasible. Therefore, alarm levels will be

set at pre-determined levels based on the operating history of each scrubber system.

At once per shift, if any dust collector has an average of any one parametric that is less
than the lower limit for that dust collector, an email notification is sent out to personnel

So corrective action can be taken in a timely manner.

In addition, the display of the scrubber control system readings changes characteristicsin
the event the readings are greater than the corresponding daily parametric limit.
Operators have access to instantaneous control system read-outs, and can take corrective

action as needed in periods between the automated email notifications.

Periodically inspect the wet scrubber system equipment to ensure that wet scrubber water
injection nozzles, venturi and venturi rod systems, demister systems and other critical
components are in good condition consistent with manufacturer’ s recommendations and
operating experience. Conduct inspections per schedules and procedures identified in the
operation and mai ntenance plan.

Following the monitoring guidelines and best operation and maintenance practices as outlined below.

Continuous monitoring of wet scrubber operations per item 1 above ensures that the particle capture

and collection efficiency of the scrubber is maintained. Scrubber pressure drop is an indicator that

sufficient turbulence is being generated in the scrubber to create fine scrubbing droplets and to

ensure that the droplets are well mixed. Monitoring scrubber water flow rates ensures that flow rates

are within the effective operating range of the wet scrubber. Low pressure drop and excessive flow

rates are indicators of potential reductionsin scrubber performance. Following corrective action,

these indicators will return to levels which demonstrate compliance with BACT particulate limits.

Following the quality control requirements for CPMS per item 2 ensures the accuracy of these

measurements so that corrective actions are taken when particul ate emissions are approaching BACT
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limits. i.e. These measurements accurately reflect actual particulate emission rates so that corrective
action can be taken before particulate emission rates exceed BACT limits. Maintaining records of the
monitoring data provides documentation of ongoing compliant wet scrubber operation. Performance
testing will be used to identify the operating conditions needed to ensure continuous compliance with
the BACT limits.

Operating the wet scrubber within recommended operating specifications per Item 3, demonstrates
that the appropriate scrubbing water flow rate and pressure drop are applied for optimal particle
collection. Automated controls, when feasible, ensure that scrubber operating conditions are

maintained at optimal conditions.

Taking corrective action in a timely manner as indicated under the operation and maintenance plan,
item 4, ensures that excess emissions are either prevented or minimized. Monitoring the lower
emission threshold will enhance detection of indicators suggesting a reduction in scrubber
performance and will allow for corrective actions to be taken sooner as particulate emissions start

approaching BACT limits. These actions ensure the scrubber will be operating within BACT limits

Over time, erosion and corrosion can degrade the wet scrubber’s performance. Periodic inspections
of the water injection nozzles, venturi/ venturi rods and demister chevrons or demister mesh pads per
item 5 should be performed to ensure that all parts remain in good operating conditions, and that
damaged parts are replaced in atimely manner as part of a preventative maintenance program.
Inspection requirements will be specified in the operation and maintenance based on manufacturer’s
recommendations, engineering literature and operating experience.

Scheduled Monitoring Methods and Corrective Actions
Daily:

e Check and document the pressure drop across the scrubber and scrubber water flow rate. |If
the daily average pressure drop or water flow rate falls out of the normal operating range,
corrective action will be taken as soon as practicable and documented to return the pressure

drop or water flow rate to normal.

e Check and document the CPM S is operating properly. If during the check the pressure drop
or water flow rate readings are identical for more than four readings, corrective action will be
taken as soon as practicable and documented to return the CPM S to normal.
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Weekly:

e Check liquid pressure gauges on supply headers to the scrubber to monitor for problems such
as nozzle plugging, header plugging, and nozzle erosion. Plugging problems are indicated by
higher than normal pressures and erosion problems are indicated by less than normal
pressures. If the pressure drop is out of the normal operating range, to be specified by the
facility, corrective action will be taken as soon as practicable and documented to return the

pressure drop to normal.

Quarterly:

e Conduct avisual inspection of the entire system to search for leaks. If leaks in the system are
detected, the appropriate measures for remediation will be implemented as soon as
practicable and documented.

Annually:

e Conduct an internal inspection of the scrubber equipment as applicable to search for signs of
erosion, corrosion, or solids deposits in ductwork, spray nozzles, demist units and adjustable
throat dampers. If any of these conditions exist the appropriate measures for remediation will

be implemented as soon as practicable and documented.

Maintain a written record of each inspection/observation and any corrective action resulting from the
inspection. The written record shall include the time and date of each inspection/observation and any
resulting corrective action.

BACT Work Practicesfor Minimizing Emissions During Startup, Shutdown and Malfunction
Events:

Keetac is not proposing any special permit conditions for startup and shutdown. Keetac will put the
pellet plant particulate emission control equipment into service prior to commencing operation of
process equipment, and keep controls operating until the processis shut down and off line. By
following these procedures, particulate emissions will be controlled during startup and shutdown.
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6.3 Particulate Matter (PM, PMyo, and PM,5) Emissions - Pellet
Cooler Discharge and Pan Feeder

These sources include material handling emissions from hot pellets as they are discharged from the
C4 pellet cooler. Sources included in this group are the Cooler Vibrating Feeder, Expansion (EU
066), the Pellet Product Conveyor and Reject Discharge, Expansion (EU 067),

6.3.1 Identification of Potential PM/PM1o/PM, s Control Technologies
Control technologies available for each emitted pollutant must be identified as the first step in a top-
down BACT analysis. Descriptions of the various control technologies are discussed in Section 4.0

and Table 6-5. Potential control technologies for pellet plant particulate emissions are the following:

e Fabricfilter

e Wet scrubber

o Electrostatic precipitator

o Wet Electrostatic Precipitator

o Waet Scrubber with Polishing Wet Electrostatic Precipitator
e Centrifugal Separation (e.g. Cyclones)

e Inertial separators (drop out box)

e Ventilation Hoods

e Total Enclosures

6.3.2 Elimination of Technically Infeasible PM/PM10/PM2 s Control Options
Table 6-5 summarizes the feasibility of PM/PM o/PM, 5 emission control technologies for material

handling operations.
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Table 6-5 Evaluation of Most Effective PM/PM1,/PM, s Control Technologies for Pellet Cooler
Discharge and Pan Feeder Material Handling Operations

Feasible?

Technology Description Yes or No

A fabric filter, or baghouse, consists of a number of fabric bags placed
inside an enclosure. Particulate matter is collected on the surface of
the bags as the gas stream passes through them. The particulate is No
periodically removed from the bags and collected in hoppers located

beneath the bags.

Fabric Filter
(Baghouse)

Wet scrubbers, remove particles from waste gas by capturing the
particles in liquid droplets (usually water) and separating the droplets
from the gas stream. The droplets transport the particulate out of the

gas stream.

Wet Scrubber Yes

An electrostatic precipitator applies electrical forces to separate
particles from the flue gas stream. Particles are given an electrical
Electrostatic charge. The charged particles are attracted to and collected on
Precipitator (dry) oppositely charged collector plates. Particles on the collector plates
are released by rapping and fall into hoppers for collection and
removal.

No

A Wet ESP operates on the same collection principles as a dry ESP,
and uses a water spray to remove particulate matter from the Yes
collection plates.

Wet Electrostatic
Precipitator

Wet Scrubber with
Polishing Wet Use of a wet scrubber and wet ESP in series to reduce emissions

Electrostatic below what is achievable with a wet scrubber or wet ESP alone. Yes
Precipitator
Cyclone separators are designed to remove particles by causing the
Centrifugal exhaust gas stream to flow in a spiral pattern inside of a tube. Owing
Separation to centrifugal forces, the larger particles slide down the wall and drop Yes
(e.g. Cyclones) to the bottom of the cyclone where they are removed. The cleaned
gas flows out of the top the cyclone.
A drop-out box uses inertial separation to remove the larger particles
Inertial Separators from the smaller one. This is usually initiated by a change in flow Yes
(Drop Out Box) direction. Inertial separation may be augmented by gravitational
settling.

An enclosure which completely surrounds a particulate emission
Total Enclosures source so that all particulate emissions are captured and transported Yes
to the particulate control device

A ventilation hood is a partial enclosure which uses air movement to
Ventilation Hoods capture particulate emissions and transport them to a particulate Yes
control device.

Keetac does not consider baghouses or dry ESPs to be technically feasible for the finished pellet
discharge. Water sprays are used to cool the pellets discharged from the pellet cooler to protect the
conveyor belts. Asaresult, the exhaust gas stream is saturated with water vapor and is incompatible

with dry controls. Wet scrubbers are the most effective control device when quenching is required.
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6.3.3 Ranking of Remaining PM/PM10/PM, s Control Technologies by Control
Effectiveness

The remaining control technologies and their control efficiencies are presented in Table 6-6. Control
efficiencies may be lower for sources with low inlet concentrations. In ranking technologies for
control of particulate matter the control of both PM, PM 14, and PM, 5 must be considered. In
addition, the form of the particulate, condensable or filterable must be considered. The particulates
from material handling sources contain very little condensable particulate and are primarily
filterable.

Table 6-6 Ranking of Remaining PM/PM,/PM, 5 Control Technologies and Control Effectiveness
for Pellet Cooler Discharge and Pan Feeder Material Handling Operations

Typical Outlet
Rank Technology % Efficiency Concentration*

. 0.0050 gr/dscf PM
1 Wet Scrubber with | g4, g9, 0.0060 gr/dscf PMio

Polishing Wet ESP 0.0060 gr/dscf PMy.s

. 0.0050 gr/dscf PM
1 Wet Electrostatic 98% - 99+% 0.0096 gr/dscf PMso

Precipitator 0.0096 gr/dscf PMy.s

0.0050 gr/dscf PM
1 Wet Scrubber 95% - 99+% 0.0096 gr/dscf PMio
0.0096 gr/dscf PM2 5

Centrifugal
4 Separation (e.g. 50% - 80% NA
Cyclones)

Inertial Separators
(Drop Out Box)

* Particulate concentrations are based on use of the following performance test methods: PM as measured by EPA Method 5, PM 4o and
PM. s as measured by Methods 201/201A or OTM 27 for filterable and Methods 202 or OTM 28 for condensable. For sources subject to
the Industrial Process Rule, MN70110700 — 7011.735, or any other MN Standard of Performance under MN 7011 which specifies

performance test procedures under MN 7017.2060, PM performance testing requirements also include organic particulate matter as

5 < 50% NA

measured by EPA Method 202. (Refer to Table 4-1). Wet scrubbers and wet ESPs are both highly effective
particulate cleaning devices and have the same relative control effectiveness for total particulate
matter emitted (filterable + condensable). Thisis due to the fact that some devices are more effective
at controlling filterable particulate matter versus others which are more effective at controlling

condensabl e particul ate matter (See particul ate matter control equipment descriptions in Section 4.2).

Another taconite processing facility has proposed use of a polishing wet ESP on an existing wet
scrubber for control of particulate matter in induration furnace waste gas. The wet scrubber/wet ESP
combination proposed by that facility would be designed to achieve particulates down to 0.006
gr/dscf.
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A total enclosure ensures 100% collection of particulate emissions; a ventilation hood can capture up
to 80% of particulate emissions. Therefore, atotal enclosure is considered the top particulate capture

technol ogy.

6.3.4 Evaluation of Most Effective PM/PM1o/PM, s Control Technologies

The BACT technology effectiveness summary is presented in Table 6-7. The control cost analysisis
shown only for PM 4, because the analyses for PM and PM, 5 are analogous. The PM and PM 5
emission rates are lower than PM 14 due to exclusion of condensable particulates and the anticipated
particle size distribution, respectively. Asaresult, control costs on a dollar per ton basis are higher
than for PM . If controls are economically feasible for PM o, then controls are required regardless
of economic feasibility for PM and PM,s. The detailed control cost analyses are located in
Attachment A.

Table 6-7 Evaluation of Most Effective PMyy Control Technologies for Pellet Cooler Discharge
and Pan Feeder Material Handling Operations

PMio
Outlet Emission Annualized Pollution
Control Conc. | Reduction Installed Capital Operating Cost | Control Cost
Technology gr/dscf Tlyr Cost $ $lyr $/ton
Wet Scrubber with 0.006 7.0 $3,856,027 $676,818 $97,287
Polishing Wet ESP
Ultra Clean
Scrubber Makeup 0.006 7.0 NA $1,106,290 $159,019
Water

At acontrol cost $97,287 per ton of PM;, controlled, control by polishing wet ESP is economically

infeasible.

The next highest remaining control options are wet scrubbers and wet ESPs. Each of these controls

are one of the top emission controlslisted in Table 6-6. Since both controls are equally effective,
additional control cost analysis is not needed to make the BACT determination.

Both processes are wet control systems and therefore produce wastewater streams. These processes

also produce a visible plume due to the water condensation in exhaust gases.

One potential option for reducing controlled particulate emissions from wet scrubbers in material

handling service is to use treated water instead of plant process water in the wet scrubbers. To do

this, a source of very clean water is needed. The most likely option is water treatment by softening

and reverse osmosis. Water of this quality typically costs $100 per 1,000 gallons. The water use rate
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for the pellet cooler discharge wet scrubber is estimated to be 17.1 gallons per minute. The estimated
emission reduction from use of clean treated water in the wet scrubber is 7.0 tons per year assuming
that the same emission reduction could be achieved as provided by the polishing wet ESP. On an
annual basis, costs for treated clean water would be $1,106,290 per year. This cost equates to an
emission control cost of $159,019 per ton of particulate removed. Therefore, use of clean treated

water to reduce controlled emissions from wet scrubber operation is economically infeasible.
As noted above, atotal enclosure is the top particulate capture technology.

6.3.5 PM/PM1o/PM,5 BACT Selection - Pellet Cooler Discharge and Pan
Feeder

The proposed BACT, for particulate matter emissions from the exhaust stack of pellet discharge from

the traveling grate material handling operations, is:
e PM emission limit of 0.0050 gr/dscf measured as filterable particulates (Method 5),

o PMjyoand PM,slimits of 0.0096 gr/dscf measured as filterable and condensable particul ates.
The proposed limits are based on use of EPA Method 5 for filterable and Methods 202 or
OTM 28 for condensable PM. Particle size speciation using the proposed EPA Method
201A (OTM 27) is not feasible because free water in the scrubber exhaust will adversely
affect the cyclones in the sample train used to segregate filterable particulates into PM, PM 4

and PM, 5 fractions.
e Opacity limit of 10%, and

e The proposed BACT mass emission limits for these emission units are the particulate mass
emission rates listed for each emission unit in Attachment D-Emission Inventory. All mass

emission limits are on a 6-hour average basis consistent with 40 CFR 63.9621.

e Instal total enclosures around material transfer points to ensure capture of all particulate

emissions for collection in the associated wet scrubber.

e To ensure that wet scrubbers subject to BACT operate in a manner consistent with the
proposed BACT emission limits, the facility will conduct enhanced monitoring of scrubber

operations and follow best practices as outlined in Section 6.2.5, and
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e Follow BACT work practices for minimizing emissions during startup, shutdown and

malfunction events. These practices are summarized below.

Compliance with the proposed emission limits for these pellet discharge material handling sources
will be achieved through the use of a wet scrubber. Wet scrubbers and wet ESPs are equivalent
technically; therefore Keetac chooses to install the wet scrubber. Refer to Table 4-1 for the

recommended test methods for measuring particul ate emissions.

Wet scrubbers are proposed as particulate controls for these sources due to the potential for high
exhaust gas temperatures. Particul ate matter emission controls are primarily designed to capture
particulate matter when it isin afilterable state (solid or liquid not a vapor) so that scrubbing water
droplets can capture particulates by impaction and interception. So a control device's ability to
convert condensabl e particulate into filterable particulate isimportant to look at aswell as its
achievable emission reduction potential. A wet scrubber designed for particulate control also has
limited capacity to capture some compounds in the vapor state by absorption. Therefore, the type
and concentrations of compounds associated with condensabl e particul ates can affect the ability of a
wet scrubber to control overall particulate emission rates. Thisreview of particulate control for the
sources listed above considers overall particulate control by analyzing the level of emission control
feasible for particul ates detected by filtration and condensation measurement techniques using
historical performance test data from similar sources.

The existing wet scrubbers have emission rates which are similar to the proposed BACT limits for
the new scrubbers due to modifications that have been made to the existing scrubber water injection
control system. Venturi rod scrubbers, which are in place on the existing material handling sources
at Keetac, are designed with a spray nozzle grid just upstream of the rod system used to create the
venturi scrubbing action. The scrubbing water injection system controls on the existing were
upgraded scrubbers in order to meet the Taconite MACT particulate emission limits. The upgraded
control system allows the water injection rates to be optimized and control on areal time basis by the
operators. Following this modification performance test data for the existing wet scrubbersin pellet

handling service have shown particulate concentrations in the 0.002 gr/dscf — 0.008 gr/dscf range

The level of emission control feasible for filterable particulate matter in this application is 0.0050
gr/dscf. This particulate concentration is the lowest filterable particul ate concentration achievable in
practice for awet scrubber in taconite material handling service. Analysis of performance test data

for filterable particulate matter from material handling sources at Keetac confirmsthis. The 95%
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confidence interval for average emissions of filterable particulate from this source category is 0.0048
gr/dscf. Thisanalysisis based on test datafrom SV 020, SV 022, SV 032, SV 024, SV 037 and SV
038. There are no known process conditions which suggest that the nature of filterable particul ates

from the individual sources is different from the group as a whole.

The Pellet Cooler Discharge scrubbers control particulate emission from material handling equipment
which processes hot taconite pellets immediately after they are discharged from the induration
furnace. Quench water is applied to the pellets to cool the pellets and to protect the conveyor belts

from heat. Pellet temperatures leaving the pellet cooler may reach 800° F.

The main source of condensable particulate matter in the wet scrubber exhaust from these sourcesis
dissolved solids and organic material in the quench water. Water is circulated from the tailings basin
for use as quench water so the dissolved solids and organic material in the water consist of
surfactants and flocculants used in the ore concentrating process, organic binders used in green ball
formation, lubricants from equipment which has direct contact with process water, and trace amounts
of organic material from fuel combustion in the kilns routed to the process water system via waste
gas scrubbers. With pellet temperatures of 800°, quench water applied to the hot pellets will flash to
steam. Thisreleases the dissolved solids and organic material from the quench water which will be
carried into the wet scrubbers. The materials not captured by the wet scrubber will be released as
condensabl e particul ates.

Based on performance tests conducted on similar existing Keetac Phase |1 sources, total condensable
particulate concentrations (organic plus inorganic) are expected to be 0.0046 gr/dscf. The
performance tests results were averaged and the upper 95% confidence interval was added to the
averageto result in 0.0046 gr/dscf. It is expected that the new scrubber’s performance will be
comparable to existing sources because they will be running at similar temperatures so there should
be no change in condensabl e particulate matter emissions and control. The extra particulate loading
due to the flashing of quench water as it cools the pellets causes slightly higher condensable

concentrations compared to the other groups.

Supporting performance test data and analysis for the proposed Pellet Cooler Discharge and Pan
Feeder BACT limits are located in BACT report Attachment G Wet Scrubber Performance Test Data
Summary and Analysis.

There were three BACT determinations listed in the RBLC for PM/PM ;o emissions from taconite iron

ore processing plants. BACT emission limits for material handling sources at taconite plants ranged
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