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APPENDIX Al1.2
Methodology for Calculating Refinery Flaring Limitation

Calculation | Refinery Crude Refinery US Refinery/US 365-Day Rolling
Refinery Basis Capacity (b/cd) Complexity Complexity Complexity Average SCFD
EIA/O&G]
Toledo, OH | (b/cd)! 172,800 11.61 11.16 1.04 899,379

Notes:

I Data in barrels per calendar day (b/cd) are shown on the next page. US capacities as of 1/1/2018 as taken from US EIA report “U.S.
Number and Capacity of Petroleum Refineries” (published 6/25/2018) were used preferentially. See Attachment 1 to Appendix Al.1,
along with the corresponding Toledo Refinery capacities as of 1/1/2018 submitted by the Toledo Refinery on Form EIA-820 Annual
Refinery Report Parts 5, 6, and 7. See Attachment 2 to Appendix Al.l. Where b/cd data was not available in the EIA report, barrels
per stream day (b/sd) data from EIA report were converted to b/cd for some processes using O&GJ factors (0.95 for vacuum
distillation and 0.9 for any other processes) where noted. For polymerization capacity, which is not included on the US EIA report, the
0il & Gas Journal Worldwide Refining Survey (published 12/1/2014) calendar day capacity was used for the US capacity, and the
Toledo Refinery’s capacity, which was not included in that report, was both added to the US capacity and counted as the Toledo
Refinery’s capacity. See Attachment 3 of Appendix Al.1. For hydrogen capacity, the capacity of the Linde hydrogen plant which is
tied into the Toledo Refinery’s flare system was added to both the U.S. capacity reported in the US EIA Report “U.S. Number and
Capacity of Petroleum Refineries” (published 6/25/2018), and included in the Toledo Refinery’s hydrogen capacity.

2 Nelson Complexity factors are shown on the next page, and are specified in CD Appendix Al.1.
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APPENDIX Al1.2
Methodology for Calculating Refinery Flaring Limitation

Nelson Toledo Refinzry Capacity as of 1/1/2018 U.S. Capacity as of 1/1/2018
Complexity | b/cd, except b/cd, except

Process Factor H,and S Source’’ H,and S Source’** ¢
Atmospheric Distillation 1.00 172,800 | Part 5, Toledo Refinery's 2018 EIA-820, b/cd 18,598,497 | EIA Website 2018 Data— No. and Cap., b/cd
Vacuum Distillation* 1.30 0 | Part 6, Toledo Refinery's 2018 EIA-820, b/sd*(.95 8,622,437 | EIA Website 2018 Data — No. and Cap., b/sd*0.95
Coking* 7.50 0 [ Part 6, Toledo Refinery's 2018 EIA-820, b/cd 2,719,950 | EIA Website 2018 Data — No. and Cap., b/cd
Catalytic Cracking - Fresh Feed 6.00 73,700 | Part 6, Toledo Refinery's 2018 EIA-820, b/cd 5,552,991 | EIA Website 2018 Data — No. and Cap., b/cd
Catalytic Cracking - Recycle Feed 6.00 0 | Part 6, Toledo Refinery's 2018 EIA-820, b/sd*0.9 69,201 | EIA Website 2018 Data —No. and Cap., b/sd*0.9
Reforming 5.00 46,900 | Part 6, Toledo Refinery's 2018 EIA-820, b/cd 3,463,906 | EIA Website 2018 Data — No. and Cap., b/cd
Hydrocracking 8.00 46,100 | Part 6, Toledo Refinery's 2018 EIA-820, b/cd 2,245,934 | EIA Website 2018 Data — No. and Cap., b/cd
Hydrotreating 2.50 134,910 | Part 6, Toledo Refinery's 2018 EIA-820, b/sd*0.9 15,927,484 | EIA Website 2018 Data — No. and Cap., b/sd*0.9
Alkyiates 10.00 8,955 | Part 7, Toledo Refinery's 2018 EIA-820, b/sd*0.9 1,184,136 | EIA Website 2018 Data — Prod. Cap., b/sd*0.9

EIA Website 2018 Data, Prod. Cap., mmcfd, plus the
Hydrogen Plant Capacity of Linde Gas in Oregon,

Hydrogen (mmcfd) 1000 110 | Design basis of the Linde plart 3,037 | Ohio, which is tied into TRC's flare system
Sulfur (short tons/day) 240.00 116 | Part 7, Toledo Refinery's 2018 EIA-820, t/cd 41,419 | EIA Website 2018 Data — Prod. Cap., b/sd*0.9
Thermal Processes (Visbreaking) 275 0 | Part 6, Toledo Refinery's 201§ EIA-820, b/sd*0.9 14,400 | EIA Website 2018 Data — No. and Cap., b/sd*0.9

0&GJ (12/1/2014), WW Refining - Capacities b/cd,
plus TRC's Polymerization Capacity which was not

Polymerization 10.00 2,970 | January — October 2017 Actuzl Production Rate 72,740 | included in this report
Aromatics 20.00 9,720 | Part 7, Toledo Refinery's 201& EIA-820, b/sd*0.9 291,403 | EIA Website 2018 Data — Prod. Cap., b/sd*0.9
Isomerization* 3.00 0 | Part 7, Toledo Refinery's 201& EIA-820, b/sd*0.9 669,024 | EIA Website 2018 Data — Prod. Cap., b/sd*0.9
Lubes* 10.00 0 | Part 7, Toledo Refinery's 201& EIA-820, b/sd*0.9 236,106 | EIA Website 2018 Data — Prod. Cap., b/sd*0.9
Asphalt* 60.00 0 [ Part 7, Toledo Refinery's 201& EIA-820, b/sd*0.9 593,104 | EIA Website 2018 Data — Prod. Cap., b/sd*0.9
Complexity 11.61 11.16

Notes:

! Data in barrels per calendar day (b/cd) are shown on the next page. US capacities as of 1/1/2018 as taken from US EIA report “U.S. Number and Capacity of Petroleum
Refineries™ (published 6/25/2018) were used preferentially. See Attachment 1 to Appendix Al.1, along with the corresponding Toledo Refinery capacities as of 1/1/2018
submitted by the Toledo Refinery on Form EIA-820 Annual Refinery Report Parts 5, 6, and 7. See Attachment 2 to Appendix A1.1. Where b/cd data was not available in the EIA
report, barrels per stream day (b/sd) data from EIA report were converted to b/cd for some processes using O&G]J factors (0.95 for vacuum distillation and 0.9 for any other
processes) where noted. For polymerization capacity, which is not included on the US EIA report, the Oil & Gas Journal Worldwide Refining Survey (published 12/1/2014)
calendar day capacity was used for the US capacity, and the Toledo Refinery’s capacity, which was not included in that report, was both added to the US capacity and counted as
the Toledo Refinery’s capacity. See Attachment 3 of Appendix Al.1. For hydrogen capacity, the capacity of the Linde hydrogen plant which is tied into the Toledo Refinery’s
flare system was added to both the U.S. capacity reported in the US EIA Report “U.S. Number and Capacity of Petroleum Refineries” (published 6/25/2018), and included in the
Toledo Refinery’s hydrogen capacity.
2 0&GJ (12/1/2014) = Oil & Gas Journal Worldwide Refining Survey (published 12/1/2014) of petroleum refinery capacities as of 1/1/2015, published 12/1/2014).

“Worldwide Refineries — Capacities as of 1/1/2015”. U.S. data onp. 3. See Attachment 3 of Appendix Al.1.

“Worldwide Refining”. PBF Holding Co - Toledo Refinery data on p. 54. See also Attachment 1 of this Appendix A1.2
3 Part 5, 6, or 7, Toledo Refinery 2018 EIA-820 = U.S. Energy Information Administration Forra EIA-820 submitted by the Toledo Refinery. See Attachment 2 of Appendix Al.1.
4 Process not at Toledo Refinery in 2018
* EIA Website 2018 Data — No. and Cap. = U.S. Energy Information Administration Website (www.eia.gov), "Number and Capacity of Petroleum Refineries"” for the Year 2018.
See Attachment 1 of Appendix Al.1
¢ EIA Website 2018 Data — Prod. Cap. = U.S. Energy Information Administration "Production Capacity of Operable Petroleum Refineries" for the year 2018. See Attachment 1
of Appendix Al.1
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APPENDIX A1.3

CALCULATING THE AMOUNT OF STIPULATED PENALTIES DUE

FOR VIOLATING LIMITATIONS ON FLARING

WHEN THE STIPULATED PENALTIES ARE BASED ON

EXCESS VOCs AND SO2 EMITTED

L Stipulated Penalties for Violating the 365-day Rolling Average Limit. The following

equation shall be used to calculate the amount of stipulated penalties due for violating the

365-day rolling average limit on flaring:

Penalty due
Where:

n

$$3654,voC

EEs6s54,voc

$$3654,502
EE3654,502

Il

n

> [$$3654,voc x EEsesavoc] + [$$3654,502 X EE3654,502] (Eq. 1)
i=1 :

Each day the 365-day rolling average limit is exceeded

Dollars per ton of VOC for violating 365-day limit

($80/ton because the Toledo Refinery is in an ozone

attainment area)

365-day average VOC emissions above the flow limit on day limit
is violated; see Equation 2

Dollars per ton of SO2 for violating 365 day cap ($40/ton)
365-day average SO emissions above the flow limit on day limit
is violated; see Equation 3

II. Calculating Average Emissions of VOCs Above the Flow Limit When Violating the

365-Day Rolling Average Limit. The following equation shall be used to calculate the 365-day

average VOC emissions above the flow limit for the day that the 365-day rolling average limit is

violated:

EE365d4 voc = [Q365d,actual — Q365d,allowable][ VOC365d,vol fraction] [.0026] [MW36s4,voc] [.0005][1 -

CEz654,as fraction

Where:

EE3654,voc

Q365d,actual

(Eq. 2)

365-day average VOC emissions above the flow limit on the day
that the 365-day rolling average limit is violated, in tons per day

Actual 365-day rolling average Waste Gas Flow Rate on the day
that the 365-day rolling average limit is violated, in scfd

1 of 3
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Q365d,allowable

VOC365d,v0l fraction =

0026

MWs3gsavoc =

.0005

CE365d,as fraction =

APPENDIX A1.3

Allowable 365-day rolling average Waste Gas Flow Rate taken
from the Consent Decree, in scfd

365-day flow weighted rolling average VOC volume fraction in
the Waste Gas on the day that the 365-day rolling average limit is
violated. [NOTE: This is the VOC fraction in the Waste Gas, not
the Flare Vent Gas.] The daily flow weighted average VOC
volume fraction shall be determined from an average of the hourly
average VOC concentration weighted by waste gas flow. The 365-
day flow weighted rolling average VOC volume fraction shall be
determined from daily flow weighted CE and daily flow of waste
gas.

1 Ib-mole VOC/385.5 scf

365-day flow weighted rolling average Molecular Weight of VOCs
on the day that the 365-day rolling average limit is violated, in
Ib/Ib-mole. The daily flow weighted average molecular weight
(MW) shall be determined from an average of the hourly average
MW weighted by waste gas flow. The 365-day flow weighted
rolling average MW shall be determined from daily flow weighted
MW and daily flow ol wasle gas.

1 ton/2000 1b

365-day rolling average Combustion Efticiency (*CE”) determined
from the NHV; of the Combustion Zone Gas as follows:

NHch (BTU/ SCf) CEas fraction
NHV,, <95 0.0
95<= NHV., <300 [0.16*(-95+ NHV)]/[1+0.16*(-95+ NHV )] |
| 300<=NHV<350 | 0.98 '
350<= NHV., <425 0.985
425<= NHV; <500 _ 0.9875 |
500<= NHV; <600 ’ 0.99
600<= NHV; 0.995

Combustion Efficiency shall be determined hourly from the hourly
average NHV; using the table above. The daily flow weighted
average CE shall be determined from an average of the hourly
average CE values weighted by waste gas flow. The 365-day flow
weighted rolling average CE shall be determined from daily flow
weighted CE and daily flow of waste gas.
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I11. Calculating the Average Emissions of SO2 Above the Flow Limit when Violating the

365-Day Rolling Average Limit. The following equation shall be used to calculate the 365-day

average SO, emissions above the flow limit for the day that the 365-day rolling average limit is

violated:
EE3654.502 = [Q365d,actual — Qassd.allowable] [C3654,128/1,000,000] [8.30 x 10°] (Eq. 3)
Where:

EE3654,502 = 365-day average SO» emissions above the flow limit on the day
that the 365-day rolling average limit is violated, in tons per day

Q365d,actual = Actual 365-day rolling average Waste Gas Flow Rate on the day
that the 365-day rolling average limit is violated, in scfd

Qs65d allowable = Allowable 365-day rolling average Waste Gas Flow Rate taken
from the Consent Decree, in scfd

C365d,H2S = 365-day rolling average concentration of H»S in Waste Gas on the
day that the that the 365-day rolling average limit is violated, in
ppmv

830x10° = [1 Ib-mole H2S/385.5 scf] [64 1b SO2/Ib-mole H2S] [Ton/2000 1b]
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