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Survey Data Overview
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Refinery Fuel Gas (RFG)
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Process Heaters & Boilers
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Process Heaters & Boilers 12
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Process Heaters & Boilers Categories 13
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Process Heaters & Boilers by Size 15
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>110 77 Heaters and Boilers by Size
(MMBtu/hr)

N <20
>40 TO 110
M 20to 40
20TO 40 N >40to 110
m>110

<20
Total: 235
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Heaters & Boilers breakdown by Size & 16
Category
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Heaters e Sulfuric Acid Plant Heaters

Boilers Reformer
Heaters

Size/Capacity
(MMBtu/Hr)

<20

20 to 40

>40 to 110

>110
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Primary Heaters 17
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N N
Size/Capacity . Average Avg. Num. Avg. Flow .O.X .O.x 2016
Primary Average % Emissions Emissions . .
of Rate Emissions

Range . . .
Heaters with SCR Control . Capacity Low High
MMBtu/hr e Burners (dscf/min * s tons/yr

Equipped No

<20

20 to 40

>40 to 110

>110

Total
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Primary Heaters Summary
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Boilers 19
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Size/Capacity . Equinoed NG Average Avg. Avg. Flow Average NOx Emissions ITIO.x 2.01.6
Range Boilers LNB with SCR Control Age Num. of Rate % e Emissions Emissions
(MMBtu/hr) (years)*! Burners (dscf/min) Capacity PP High (ppm)*?>  (tons/yr)

<20

20to 40

>40 to 110

>110

Total
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Boilers Summary 13
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Hydrogen Reformer Heaters 21
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NOx
Emissions 2016 Emissions
High (tons/yr)
(ppm)*?

Avg. Flow NOx
Rate Emissions
(dscf/min) Low (ppm)*?

Size/Capacity Hydrogen Equipped No Average  Avg. Average %
Range Reformer  LNB with SCR Control Age ~ Num.of Capacit
(MMBtu/hr)  Heaters (years)*! Burners —oPactY

106,845
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Hydrogen Reformer Heaters Summary 22
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Sulfuric Acid Plant Heaters 23
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Size/Capacity Sulfuric Acid . Average Avg. Avg. Flow Average NOx NOXx 2016
Equipped No . . . . . .
Range Plant LNB with SCR  Control Age Num. of Rate % Emissions Low Emissions Emissions
(MMBtu/hr) Heaters (years)* Burners (dscf/min) Capacity (ppm)* High (ppm)*  (tons/yr)
<20
20to 40
>40 to 110
>110

Total
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Size/Capacity Start Up Equipped No Average Avg ) NUm. Avg. Flow Average : NOx NOx 2.01.6
Range Heaters with SCR Control Age of Burners Rate % Emissions Low Emissions Emissions
(MMBtu/hr) (years)* (dscf/min) Capacity  (ppm)* High (ppm)*  (tons/yr)

<20
20to 40
>40 to 110

>110

Total
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Sulfuric Acid Heaters Summary
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Heaters & Boilers Category Summary
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CEMS(RATA) Source Test

(MMBTU/Hr) NOx ppm NOx ppm @

Fuel Type

Natural Gas

Gas Turbines - Combined Cycle

Control & Year

DLNB, SCR

NOx Permit NH3 Permit
Limit (ppm) Limit (ppm)

Survey NOx

Avg. Flow Rate
(dscf/min)

238,134

RRHMMMIIIIINIK

% Capacity

27
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2016 NOx
Emissions
(tons/year)

Natural Gas

SCR, WI, 96

248,724

Natural Gas

SCR, W1, 95

217,943

Natural Gas

SCR, W1, 95

237,330

Refinery Gas

SCR, WI, 88

528,074

Refinery Gas

DLE, SCR, WI,
88

548,088

Refinery Gas

SCR, WI 98

555,389

Refinery Gas

SCR, WI 88

569,678

Refinery Gas

311,586
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Gas Turbines - Simple Cycle 28
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NOx N Survey CEMS Source Test Ave. Elow 2016 NOx
Fuel Control Permit o NOx (RATA) NOx & o Emissions

. im NOx ppm Rate .
Type & VYear Limit o ppm@ ppm @15% @15;%2 (dscf/min) Capacity (tons/
(ppm) 15% 02 02 year)

Size
(MMBTU/ Source
Hr)

Refinery

Gas 218,518

Refinery

Gas 236,518

1%5%
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Gas Turbines Category Summary
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FCCU 31

/
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NH3 Surve CEMS Source
NOX y 2016 NOX

Emissions
(tons/year)

AN

Device Size Fuel Permit NOx ppm (RATA) NOx Test NOx Avg. Flow Rate
ID (MMBTU/Hr) Type

Control Device/Class Permit Limit @3% ppm @3% ppm @3% (dscf/min)

Limit(ppm) - o) 02+ 02 02
Regenerator 148,974

Regenerator . . . 186,153

Regenerator

Refinery 215,920

Gas CO Boiler

Refinery| CO Boiler
Gas . . 3}

Regenerator

Regenerator . . . 58

Regenerator . . . 112.3

355




%

FCCU Category Summary
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SRU/TG Incinerators

AN

34
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Size (MMBTU/Hr) Fuel Type N.0x. Permit Survey NOx ppm @ CEMS(RATA) NOx Source Test NOx Control .20.16 NOx
Limit(ppm) 3% 02 ppm @3% 02 ppm @ 3% 02 Emissions (tpy)
45 Natural Gas 110 97 23
52 Natural Gas 67 92 Low NOx Burners 6.8
35.8 Natural Gas 250 45 107 81 Low NOx Burners 3.7
44.5 Refinery Gas 46 43.2 28 Low NOx Burners 20.3
50 Natural Gas a1 4.2 3.7 3.8 Ultra Low NOx 8.3
Burner
19.5 Refinery Gas 18.4 19.2 Low NOx Burner 4.5
19.5 Refinery Gas 14.7 14.8 Low NOx Burner 0.31
15 Refinery Gas 10.8 9.9 0.0002
27.5 Refinery Gas 27 15.2
39.5 Refinery Gas 50 25 20.8 Low NOx Burner 115
100 Refinery Gas 20 17.9 Low NOx Burner 6.2
30 Refinery Gas 43 32.7 48 11
30 Refinery Gas 53 41 52.8 113
58 Refinery Gas 58.3 53 60.2 18
10 Natural Gas 137 146 5.0
60 Refinery Gas 45 69 18
Total 142
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Thermal Oxidizers and Incinerators

Size
(MMBTU/Hr)

Process Type

Soil Vapor

Fuel Type

Propane

Device/Class

Incinerator

NOx Permit
Limit(ppm)

Survey NOx
ppm @ 3% 02

Control

37

E AR

L =

2016 NOx Emlssmns/

(tons/year)

Air Pollution Control

Natural Gas

Incinerator

Low NOx Burners

Soil Vapor

Natural Gas

Thermal Oxidizer

Low NOx Burners

Soil Vapor

Natural Gas

Thermal Oxidizer

Low NOx Burners

Thermal Oxidizer

Natural Gas

Incinerator

Ultra Low NOx
Burner

RTO

Refinery Gas/Refinery
Mixed Gas

Incinerator

Low NOx Burner

API

Natural Gas

Incinerator

Low NOx Burner

API

Natural Gas

Thermal Incinerator

Groundwater
remediation

Natural Gas

Thermal Oxidizer

130 LBS/MMSCF

Groundwater
remediation

Natural Gas

Thermal Oxidizer

130 LBS/MMSCF

Low NOx Burner

Duct burner

Natural Gas

Thermal Oxidizer

30

Low NOx Burner

Fumes Incinerator

Renewable Fuel Gas

Oxidizer

Air Pollution Control

Natural Gas / Refinery Gas

Oxidizer

45

Fumes Incinerator

Renewable Fuel Gas

Oxidizer

6.6
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Thermal Oxidizers and Incinerators
Category Summary
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« Will continue to hold separate meeting with stakeholder to
discuss BARCT limits, cost effectiveness
technologies

, and control

* Next proposed meeting: 12/14/18 during upcoming site visit

* Will discuss with stakeholder
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Auxiliary Internal Combustion Engines
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Next Steps 43

Release RFP for 3 Party BARCT Validation

——— e e

Select 3" Party BARCT Validation

Establish BARCT Limits

Cost Effectiveness

% Develop Rule Concepts
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Rule 1109.1 Staff Contacts 44
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RECLAIM Staff Contacts
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