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p
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p
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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 SOz EMITTED

I. Stipulated Penalties for Violating the 365-dav 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:

n
Penalty due = ~ [$$36sa,voc x EE36sd,voc] + [$$36sa,soz x EE36sa,soa] (Eq. 1)

i=1
Where:

n = Each day the 365-day rolling average limit is exceeded
~$365d,voc = Dollars per ton of VOC for violating 365-day limit

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

EE36sd,voc = 365-day average VOC emissions above the flow limit on day limit
is violated; see Equation 2

$$36sa,soa = Dollars per ton of S02 for violating 365 day cap ($40/ton)
EE36sa,soz = 365-day average S02 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:

EE365d,VOC — ~Q365d,actual — Q365d,allowable~ ~VOC365d,vol fraction ~.00ZE)~ ~MW365d,voc] [.0005] [1 -
CE365d,as fraction] (Eq• 2~

Where:

EE36sa,voc = 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

Q365d,a~cuai = Actua1365-day rolling average Waste Gas Flow Rate on the day
that the 365-day rolling average limit is violated, in scfd
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Qs6sa,auoWabie = Allowable 365-day rolling average Waste Gas Flow Rate taken
from the Consent Decree, in scfd

VOC36sa,~o~ fra~c~on = 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.

.0026 = 1 lb-mole VOC/385.5 scf

Mw365d,voc = 365-day flow weighted rolling average Molecular Weight of VOCs
on the day that the 365-day rolling average limit is violated, in
lb/lb-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 acid daily Iluw of wade gas.

.0005 = 1 ton/20001b

CE36sa,as era~c~on = 3ti5-day rolling average Combustion ~fticiency ("(;~") determined
from the NHV~Z of the Combustion Zone Gas as follows:

NHVcz (BTU/SC~ CEO fraction

NHV~Z < 95 0.0

95<= NHV~Z <300 [0.16*(-95+ NHV~Z)]/[1+0.16*(-95+ NHV~Z)]

300<= NHV~Z <350 0.98
350<= NHV~Z <425 0.985
425<= NHV~Z <500 0.9875
500<= NHV~Z <600 0.99
600<= NHV~Z 0.995

Combustion Efficiency shall be determined hourly from the hourly
average NHV~Z 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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III. Calculating the Average Emissions of SOa Above the Flow Limit when Violating the

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

average S02 emissions above the flow limit for the day that the 365-day rolling average limit is

violated:

EE365d,S02 — ~Q365d,actual — Q365d,allowable~ ~C365d,H25~1,~~~,~~~~ ~g.3~ X 1 ~-5~ (Eq. 3~

Where:

EE36sd,soa = 365-day average S02 emissions above the flow limit on the day
that the 365-day rolling average limit is violated, in tons per day

Q36sa,a~cuai = Actua1365-day rolling average Waste Gas Flow Rate on the day
that the 365-day rolling average limit is violated, in scfd

Q365d,auoWanie = Allowable 365-day rolling average Waste Gas Flow Rate taken
from the Consent Decree, in scfd

C36sa,x2s = 365-day rolling average concentration of H2S in Waste Gas on the
day that the that the 365-day rolling average limit is violated, in
ppmv

8.30 x 10-5 = [1 lb-mole HzS/385.5 scfJ [641b S02/lb-mole HzS] [Ton/20001b]
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