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WHEREAS the Covered Flares that are subject to this Appendix A are all Steam-Assisted
Flares; none are Air-Assisted;

WHEREAS TRC has undertaken waste gas minimization projects in recent years;

Part A: Definitions

A1. The definitions set forth in the Consent Decree shall apply for purposes of this
Appendix A. For purposes of this Appendix A to the Consent Decree, the following
definitions shall also apply:

a. "Ambient Air" shall mean that portion of the atmosphere, external to buildings,
to which persons have access.

b. "Barrels per day" or "bpd" shall mean barrels per calendar day.

c. "BTU/scfl' shall mean British Thermal Unit per standard cubic foot.

d. "Capable of Receiving Sweep, Supplemental, and/or Waste Gas" shall mean,
for a Flare, that the flow of Sweep, Supplemental, and/or Waste Gas is/are not
prevented from being directed to the Flare by means of an isolation device such
as closed valves, blinds, or stopples.

e. "Covered Flare" shall mean each of the following Flares:

• Plant 4 Flare
• Plant 9 Flare

Both Covered Flares are Elevated, Steam-Assisted Flares.

f. "Elevated Flare" shall mean a Flare that supports combustion at a tip that is
situated at the upper end of a vertical conveyance (e.g., pipe, duct); the
combustion zone is elevated in order to separate the heat generated by
combustion from people, equipment, or structures at grade level.

g. "External Utility Loss" shall mean a loss in the supply of electrical power or
other third-party utility to the Toledo Refinery that is caused by events
occurring outside the boundaries of the Toledo Refinery, excluding utility losses
due to an interruptible utility service agreement.

h. "In Operation" or "Being In Operation" or "Operating," with respect to a Flare,
shall mean any and all times that Sweep, Supplemental, and/or Waste Gas is or
may be vented to a Flare. A Flare that is In Operation is Capable of Receiving
Sweep, Supplemental, and/or Waste Gas unless all Sweep, Supplemental, and
Waste Gas flow is prevented by means of an isolation device such as closed
valves, blinds, or stopples.
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i. "KSCFH" or "kscfli" shall mean thousand standard cubic feet per hour.

"Malfunction" shall mean, as specified in 40 C.F.R. Part 60.2, "any sudden,
infrequent, and not reasonably preventable failure of air pollution control
equipment, process equipment, or a process to operate in a normal or usual
manner. Failures that are caused in part by poor maintenance or careless
operation are not malfunctions." In any dispute under this Appendix A
involving this definition, TRC shall have the burden of proving all of the
following:

(1) The excess emissions were caused by a sudden, unavoidable
breakdown of technology, beyond the control of the owner or
operator;

(2) The excess emissions (a) did not stem from any activity or event
that could have been foreseen and avoided, or planned for, and
(b) could not have been avoided by better operation and
maintenance practices;

(3) To the maximum extent practicable the air pollution control
equipment or processes were maintained and operated in a
manner consistent with good practice for minimizing emissions;

(4) Repairs were made in an expeditious fashion when the operator
knew or should have known that applicable emission limitations
were being exceeded. Off-shift labor and overtime must have
been utilized, to the extent practicable, to ensure that such
repairs were made as expeditiously as practicable;

(5) The amount and duration of the excess emissions (including any
bypass) were minimized to the maximum extent practicable
during periods of such emissions;

(6) All possible steps were taken to minimize the impact of the
excess emissions on Ambient Air quality;

(7) All emission monitoring systems were kept in operation if at all
possible;

(8) The owner or operator's actions during the period of excess
emissions were documented by properly signed,
contemporaneous operating logs, or other relevant evidence;

(9) The excess emissions were not part of a recurring pattern
indicative of inadequate design, operation, or maintenance; and

(10) The owner or operator properly and promptly notified the
appropriate regulatory authority.

A-3

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  3 of 40.  PageID #: 120



k. "Monitoring System Malfunction" shall mean any sudden, infrequent, and not
reasonably preventable failure of instrumentation or a monitoring system to
operate in a normal or usual manner. Failures that are caused in part by poor
maintenance or careless operation are not Monitoring System Malfunctions. In
any dispute under this Consent Decree involving this definition, TRC shall have
the burden of proving all of the following:

(1) The instrument or monitoring system downtime was caused by
a sudden, unavoidable breakdown of technology, beyond the
control of the owner or operator;

(2) The instrument or monitoring system downtime (a) did not stem
from any activity or event that could have been foreseen and
avoided, or planned for, and (b) could not have been avoided by
better operation and maintenance practices;

(3) To the maximum extent practicable the air pollution control
equipment or processes were maintained and operated in a
manner consistent with good practice for minimizing emissions;

(4) Repairs were made in an expeditious fashion when the operator
knew or should have known that applicable emission limitations
were being exceeded. Off-shift labor and overtime must have
been utilized, to the extent practicable, to ensure that such
repairs were made as expeditiously as practicable;

(S) The amount and duration of the instrument or monitoring
system downtime was minimized to the maximum extent
practicable;

(6) The owner or operator's actions during the period of instrument
or monitoring system downtime were documented by properly
signed, contemporaneous operating logs, or other relevant
evidence; and

(7) The instrument or monitoring system downtime was not part of
a recurring pattern indicative of inadequate design, operation, or
maintenance.

1. "Net Heating Value Analyzer" or "NHV Analyzer" shall mean an instrument
capable of measuring the Net Heating Value of Flare Vent Gas in BTU/scf. The
sample extraction point of a Net Heating Value Analyzer may be located
upstream of the introduction of Supplemental and/or Sweep and/or Flare Purge
Gas if the composition and flow rate of any such Supplemental and/or Sweep
and/or Flare Purge Gas is a known constant and if this constant then is used in
the calculation of the Net Heating Value of the Flare Vent Gas.

..
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m. "Portable Flare" shall mean aSteam-Assisted or Air-Assisted Flare that is not
permanently installed that receives Waste Gas that has been redirected to it
from a Covered Flare.

n. "Prevention Measure" shall mean an instrument, device, piece of equipment,
system, process change, physical change to process equipment, procedure, or
program to minimize or eliminate flaring.

o. "SCFD" or "scfd" shall mean standard cubic feet per day.

p. "SCFH" or "scfh" shall mean standard cubic feet per hour.

q. "SCFM" or "scfm" shall mean standard cubic feet per minute.

r. "Smoke Emissions" shall have the definition set forth in Section 3.5 of Method
22 of 40 C.F.R. Part 60, Appendix A. For purposes of this Consent Decree,
Smoke Emissions may be either documented by a video camera or determined
by an observer knowledgeable with respect to the general procedures for
determining the presence of Smoke Emissions per Method 22.

s. "Standard Conditions" shall mean a temperature of 68 degrees Fahrenheit and a
pressure of 1 atmosphere (29.92 inches Hg). Unless otherwise expressly set
forth in this Appendix, Standard Conditions shall apply.

t. "Steam-Assisted Flare" shall mean a Flare that utilizes steam piped to a Flare
tip to assist in combustion.

u. "Visible Emissions" shall mean five minutes or more of Smoke Emissions
during any two consecutive hours.

v. "Waste Gas" shall mean the mixture of all gases from facility operations that is
directed to a Flare for the purpose of disposing of the gas. "Waste Gas" does
not include gas introduced to a Flare exclusively to make it operate safely and
as intended; therefore, "Waste Gas" does not include Pilot Gas, Total Steam,
Assist Air, or the minimum amount of Flare Sweep Gas and Flare Purge Gas
that is necessary to perform the functions of Flare Sweep Gas and Flare Purge
Gas. "Waste Gas" also does not include the minimum amount of gas
introduced to a Flare to comply with regulatory and/or enforceable permit
requirements regarding the combustible characteristics of Combustion Zone
Gas; therefore, "Waste Gas" does not include Flare Supplemental Gas.
Depending upon the instrumentation that monitors Waste Gas, certain
compounds (hydrogen, nitrogen, oxygen, carbon dioxide, carbon monoxide,
and/or water (steam)) that are directed to a Flare for the purpose of disposing of
these compounds may be excluded from calculations relating to Waste Gas
flow. The circumstances in which such exclusions are permitted are identified
in the applicable provisions of this Appendix.
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A2. For purposes of this Appendix A, the following terms shall have the definitions
set forth in 40 C.F.R. § 63.641:

• Assist Air
• Assist Steam
• Center Steam
• Combustion Zone
• Combustion Zone Gas
• Flare
• Flare Purge Gas
• Flare Sweep Gas
• Flare Supplemental Gas
• Flare Vent Gas
• Lower Steam
• Net Heating Value
• Perimeter Assist Air
• Pilot Gas
• Premix Assist Air
• Total Steam
• Upper Steam

Part B: Flarins Limitations

A3. Limitation on Flaring at the Toledo Refinery: Initial Limit.

a. On and after the following dates, TRC shall comply with the following
limitation on flaring from all Covered Flares and Portable Flares (if
any):

i. Refinery-Wide 365-dav Rollin~~e. By no later than
September 15, 2018, TRC shall comply with the following
Refinery-wide, long-term limit: 899,379 scfd of Waste Gas on a
365-day rolling average basis, rolled daily. The first complete
365-day average compliance period shall end 365 days after
September 15, 2018.

ii. The rolling average period shall include only the prior 365 days
when any Covered Flare or Portable Flare was/were In
Operation.

Each exceedance of the 365-day rolling average limit shall constitute
one day of violation. An exceedance of the limit shall not prohibit
ongoing refinery operations.

b. The limitation set forth in Subparagraph A3.a was calculated using the
equation set forth in Subparagrarh A4.a. Appendix A1.2 sets forth the
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actual calculation. The "Toledo Ref. Crude Capacity" was taken from
the "Total Operable" atmospheric crude oil distillation capacity, in
barrels per calendar day, found in Part 5, Code 401, of the Form
EIA-820 that TRC submitted to the Energy Information Agency
("EIA") for the 2018 report year. The value reported was 172,800
barrels per calendar day. A copy of that Form is included in
Appendix A1.2. The "Toledo Complexity" and "Industry Avg
Complexity" were calculated pursuant to the methodology set forth in
Appendix A 11.

Nothing in this Appendix or Consent Decree shall be construed to
restrict TRC from requesting and securing from the State of Ohio an
increase in the limitation set forth in Paragraph A.3., as may have been
adjusted pursuant to the provisions of Paragraph A.4., following
termination of this Consent Decree pursuant to the provisions of
Section XX, provided, however, that nothing in this Paragraph or
Consent Decree shall be construed to relieve TRC of an obligation to
evaluate, under applicable Prevention of Significant Deterioration and
Nonattainment New Source Review requirements, any increase in a
Refinery-Wide limit on flaring or any increase in flaring at the Toledo
Refinery.

A4. Limitation on Flaring at the Toledo Refinery: Requesting an Increase in the
Limit.

a. TRC Request. Once per calendar year commencing no sooner than 2
years after Date of Entry, TRC may submit a request to EPA to increase
the limitation on flaring set forth in Subparagraph A3.a.i. TRC may
request an increase in the limit, and EPA will approve such an increase,
only if the request is based on post-Lodging changes in crude capacity
and/or complexity that are or will be permitted by the State of Ohio and
only if the changes in crude capacity and/or complexity result in a new
limit that is higher by at least 20%than the limit set forth in
Subparagraphs A3.a.i. In any such request, TRC shall propose a new
limit (hereafter referred to as "New Limit Based on Projections") based
upon the following equation:

Refinery Flaring < 500,000 scfd x Toledo Ref. Crude Cap. x Toledo Complexity
100,000 bpd Industry Avg Complexity

Nothing in this Paragraph or Consent Decree shall be construed to
relieve TRC of an obligation to evaluate, under applicable Prevention
of Significant Deterioration and Nonattainment New Source Review
requirements, any increase in a Refinery-Wide limit on flaring or any
increase in flaring at the Toledo Refinery.

b. For purposes of Subparagraph A4.a, the following shall apply:

A-7

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  7 of 40.  PageID #: 124



i. The items in italics are variables that will change over time.

ii. The Toledo Ref. Crude Capacity shall be determined as follows:

(1) If the post-Lodging modification does not affect the
Refinery's crude capacity then: use the Atmospheric
Crude Oil Distillation Capacity, in barrels per calendar
day, that the Refinery reported under "Total Operable"
capacity on Part 5, Code 401, of the Applicable Form
EIA-820. The definition of "Applicable Form EIA-820"
is found in the "Definitions" section of Appendix A1.1.
To the extent that the "Parts" or "Codes" on Form
EIA-820 change in the future, the intent of the Parties is
that the "Parts" and "Codes" of future forms that
correspond most closely to those found on the Form
EIA-820 for Report Year 2018 (see Attachment 2 to
Appendix A1.1) will be used; or

(2) If the post-Lodging modification does affect the
Refinery's crude capacity then: use the projected, new
capacity set forth in the air permit applications) for the
post-Lodging modification.

iii. Toledo Complexity shall be calculated in accordance with
Equation 1 of Appendix A1.1. TRC shall certify tha accuracy of
the projected crude capacity and/or process unit capacities used
to support the calculations.

iv. The Industry Average Complexity shall be calculated in
accordance with Equation 2 of Appendix A1.1.

c. EPA Response to RecLuest. EPA shall evaluate any request under
Subparagraph A4.a on the basis of consistency with that Subparagraph.
If EPA does not act on TRC's request within 90 days of submission,
TRC may invoke the accelerated dispute resolution provisions of
Subsection XII.B of this Decree.

d. The New Limit Based on Projections shall take effect, if ever,
beginning on the later of the date that EPA approves the request or a
dispute is resolved in TRC's favor or the dates) specified in the
modification permit(s).
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e. In the event that TRC amends, modifies or withdraws the air permit
applications) that is/are the basis for the New Limits) Based on
Projections requested pursuant to Subparagraph A4.a in a manner that
affects the limits) calculation(s), TRC shall, within 15 days of
amending, modifying, or withdrawing its air permit application(s),
revise or withdraw its request under Subparagraph A4.a. To the extent
that TRC revises, rather than withdraws, its request under
Subparagraph A4.a, the 90-day deadline under Subparagraph A4.c for
EPA's response to the revised request shall commence upon the date of
EPA's receipt of TRC's revised request.

Consequences of a Mistake in Projected Capacities.

By no later than 30 days after the Startup of the permitted
modifications, TRC shall determine whether the projected
"Toledo Ref. Crude Capacity" or the projected capacities for
new or modified units that TRC relied upon pursuant to
Subparagraphs A4.b.ii and/or b.iii, respectively, were or are
different from the actual capacities that TRC has or will report
to the EIA after the Startup of the permitted modification. If
there are differences, TRC shall re-calculate the flaring
limitation using the actual capacities that TRC has or will report
to the EIA (hereafter referred to as "New Limit Based on
Actuals").

ii. If the New Limit Based on Actuals that TRC calculates under
Subparagraph A4.£i is greater than the New Limit Based on
Projections that TRC calculated under Subparagraph A4.a, then
no further action shall be required and the New Limit Based on
Projections shall remain in effect.

iii. If the New Limit Based on Actuals that TRC calculates under
Subparagraph A4.£i is less than the New Limit Based on
Projections that TRC calculated under Subparagraph A4.a, then
by no later than 30 days after the Startup of the permitted
modifications, TRC shall: (1) commence complying with the
New Limit Based on Actuals; and (2) submit the revised,
recalculated New Limit Based on Actuals to EPA. After
submission to EPA, TRC shall consult with EPA about the New
Limit Based on Actuals and secure EPA's approval.

iv. Stipulated Penalties. If Subparagraph A4.£iii applies, then by
no later than 60 days after the Startup of the permitted
modifications, the New Limit Based on Actuals identified in the
submission to EPA under Subparagraph A4.£iii(2) shall apply
and form the basis for determining compliance for purposes of
the stipulated penalty provisions of Subparagraph 84.a. If EPA
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disapproves the New Limit Based on Actuals, the New Limit
Based on Actuals shall continue to apply for purposes of
stipulated penalties until such time as another limitation either is
agreed upon between EPA and TRC or a dispute is resolved that
sets forth a revised limitation.

A5. Limitations on Flaring at the Toledo Refinery: Meaning and Calculation of
"Waste Gas" Flow for Purposes of the Limitation on Flaring. For purposes of the meaning
and calculation of "Waste Gas" flow in the limitation on flaring in Subparagraph A3.a.i, and
any revised limitation on flaring developed pursuant to Paragraph A4, the following shall
apply:

a. To the extent that TRC has instrumentation capable of calculating the
volumetric flow rate of hydrogen, nitrogen, oxygen, carbon monoxide,
carbon dioxide, and/or water (steam) in the Waste Gas, the contribution
of all measured flows of any of these elements/compounds may be
excluded from the Waste Gas flow rate calculation.

b. Flows during all periods (including but not limited to normal operations
and periods of Startup, Shutdown, Malfunction, process upsets, relief
valve leakages, utility losses due to an interruptible utility service
agreement, and emergencies arising from events within the boundaries
of the Refinery), except those expressly described in the next sentence,
shall be included. Flows that could not be prevented through
reasonable planning and are in anticipation of or caused by a natural
disaster, act of war or terrorism, or External Utility Loss may be
excluded from the calculation of flow rate.

c. Except for hydrogen, nitrogen, oxygen, carbon monoxide, carbon
dioxide, and/or water (steam) contributions to the flow rate that are
excluded by virtue of instrumentation measuring these flows, for any
flow that TRC does not include in a computation, TRC shall submit the
following information in the semi-annual report due under Part F of this
Appendix A: a description of the event that resulted in the exclusion;
the dates) and durations) of the flows caused by the event; the
estimated VOC and SOz emissions during the event; whether flows
from the event are anticipated to persist after the notice, and if so, for
how long; and the measures taken or to betaken to prevent or minimize
the flows, including, for future anticipated flow, the schedule by which
those measures will be implemented.

Part C: Flare Combustion Efficiency

A6. EarlYCompliance with RSR Flarin~quirements. At any time on or after
September 30, 2018, that Supplemental, Sweep, and/or Waste Gas is routed to a Covered
Flare or Portable Flare (if any), TRC shall comply with each applicable requirement in 40
C.F.R. §§ 63.670-63.671 for that Flare. Subsequent to the January 30, 2019 effective date of
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40 C.F.R. §§ 63.670-63.671, EPA may assess stipulated penalties and take other potential

enforcement action under this Consent Decree for violations of applicable requirements of 40

C.F.R. §§ 63.670-63.671 only with respect to the following provisions: 40 C.F.R. §§

63.670(e) (combustion zone operating limits), 63.670(1) (flare vent gas, steam assist and air

assist flow monitoring), 63.670(j) (flare vent gas composition monitoring), 63.670(1)

(calculation methods for determining flare vent gas net heating value), and 63.670(m)

(calculation methods for determining combustion zone net heating value). Potential violations

of all other provisions of the RSR Flaring Requirements shall not be subject to stipulated

penalties or other enforcement actions under this Consent Decree after January 30, 2019.

Nothing in this Paragraph, however, shall be construed to limit the authority of the United

States to seek legal or equitable relief outside of this Consent Decree for any violation of the

RSR Flaring Requirements.

A7. Instrumentation and Monitorin~Systems: Operation. TRC shall operate each

of the instruments and monitoring systems required in 40 C.F.R. § 63.670(1) and (j) in

accordance with the applicable provisions of 40 C.F.R. § 63.670(1) and (j), provided that,

except for periods of Monitoring System Malfunctions, repairs associated with Monitoring

System Malfunctions, and required monitoring system quality assurance or quality control

activities (including, as applicable, calibration checks and required zero and span

adjustments), TRC must collect data on a continuous basis at all times when the Covered

Flare that the instrument and/or monitoring system is associated with is Capable of Receiving

Sweep, Supplemental, and/or Waste Gas.

Part D: Recordkeeping

A8. TRC shall keep all records to document compliance with the requirements of

this Appendix in accordance with Section XIII (Information Collection and Retention) of this

Consent Decree. All records will be retained for five years, except for data recorded by any

video camera required pursuant to 40 C.F.R. §§ 63.670 and 63.671, which will be retained for

one year from the date of recording. Upon request by EPA, TRC shall make all such

documents available to EPA.

Part E: Reporting

A9. Compliance Status Reports. In the reports due under Section VIII

(Recordkeeping and Reporting), TRC shall submit the following information relating to

Appendix A:

a. A progress report on the implementation of the requirements in this

Appendix A;

b. A description of any problems anticipated with respect to meeting the
requirements of this Appendix A;

c. Monitoring equipment/instrument downtime; exceedances of emission

standards; as described in Paragraph A 10;
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d. For the semi-annual report due on August 30 of each year, annual
emissions data, as described in Paragraph A11;

e. Any additional matters that TRC believes should be brought to the
attention of EPA.

A10. Monitoring InstrumendEquipment Downtime and Failure to Meet Emission
Standard. TRC shall provide a summary of the following, per Covered Flare or per Portable
Flare (if applicable) per calendar quarter within each semiannual report submitted pursuant to
Section VII of this Consent Decree (hours shall be rounded to the nearest tenth):

a. Monitoring Instrument/Equipment Downtime. The total number of
hours of downtime of each monitoring instrument/equipment required
to comply with 40 C.F.R. §§ 63.670 and 63.671, expressed as both an
absolute number and a percentage of time the Covered Flare or Portable
Flare (if any) that the instrument/equipment monitors is In Operation
and Capable of Receiving Sweep, Supplemental, and/or Waste Gas;

b. Monitoring Instrument/Equinment Downtime. An identification of the
periods of downtime by date, time, cause (including Monitoring System
Malfunction or maintenance), and, if the cause is asscrtcd to be a
Monitoring System Malfunction, the corrective action taken;

c. Inapplicability of Emissions Standard. The total number of hours,
expressed as both an absolute number of hours and a perccntage of tinlc
during a calendar quarter in which the Combustion Zone Net Heating
Value Standard in 40 C.F.R. § 63.670(m) was not applicable because
Supplemental, Sweep, and/or Waste Gas was/were not being vented to
the Covered Flare or Portable Flare (if any) for at least 15 minutes; for
purposes of Subparagraph Al l .d, all remaining hours shall be termed
"Hours of Applicability";

d. Failure to Meet Emissions Standard. During the Hours of
Applicability, the total number of hours, expressed as both an absolute
number of hours and a percentage of time the Covered Flare or Portable
Flare (if any) was receiving Supplemental, Sweep, and/or Waste Gas
for at least 15 minutes, of a failure to meet the Combustion Zone Net
Heating Value Standard in 40 C.F.R. § 63.670(m); a specific
identification of each block period that failed to meet that standard, by
time and date; the cause of the failure, and if the cause is asserted to be
a Malfunction, an explanation and any corrective actions taken.

Flaring Limitation Exceedances.

i. For any Waste Gas flows that are excluded from the calculation
of flow rate because they are asserted to be based on one or
more of the excludible events identified in Subparagraph AS.b,
the information required in Subparagraph AS.c;
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ii. An identification of each calendar day in which the limitation
on flaring set forth in Paragraph A3 was exceeded;

iii. The cause of the exceedance; and

iv. If the cause is asserted to be a Malfunction, an explanation and
any corrective actions taken.

A11. Emissions Data. In the semi-annual report that is submitted on August 30 of
each year, TRC shall provide, for each Covered Flare and Portable Flare (if applicable), for
the prior calendar year, the calculated amount of emissions of the following compounds (in
tons per year): VOCs, SO2, HZS, COZe, and methane.
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APPENDIX A1.1

EQUATIONS AND METHODQLOGY TO CALCULATE REFINERY-SPECIFIC

AND INDUSTRY-AVERAGE COMPLEXITY USING NELSON COMPLEXITY
INDEX

DEFINITIONS:

"Applicable EIA Annual Refinery Publication" shall mean the Annual EIA Refinery

Publication that was the most recent one posted on EIA's website prior to a refinery's

request for an increase in flaring caps.

"Applicable Form EIA-820" shall mean the Form EIA-820 that forms the source for

the requesting refinery's capacity information that is summarized and compiled in

the Applicable Annual EIA Refinery Publication.

For example, if a refr.nery requests an increase in flaring caps irr

March of 2020, the "Applicable Form ElA-820, " is the Form EIA-820

that the Refinery submitted prior to February 1 S, 2019, for its

capacities as of January 1, 2019, (and not the Form EIA-820 that the

Refinery submitted prior to February 1 S, 2020, for its capacities as of

January 1, 2020). This is because the Applicable EIA Annual Refinery

Publication is the one published in June of 2019 (i.e., the last one

published prior to March of 2020).

"Applicable O&GJ Refining Survey" shall mean the survey that is published in

December of the year prior to the year of the Applicable EIA Annual Refinery

Publication. If the O&GJ Refining Survey for the year prior to the year of the

Applicable EIA Annual Refinery Publication does not have the capacity for a

specific process, then the "Applicable O&GJ Refining Survey" shall mean the most

recent survey that did include that information.

For example, if the Applicable EIA Annual Refinery Publication is the one

published in June of 2019, then the Applicable O&GJRefinery Survey is

the one published in December of 2018 for capacities as of Janua~ y 1,

2019.

"EIA" shall mean the United States Energy Information Agency.

"EIA Annual Publication of the Number and Capacity of Petroleum Refineries" or "EIA

Annual Refinery Publication" shall mean the information posted on EIA's website on

approximately June 21 of each year that compiles and summarizes the data submitted on

the Form EIA-820s that each refinery submits prior to February 15 of that year. As of

October 2018, the most recent Annual EIA Refinery Publication (i.e., the one from June

of 2018) is found at https://www.eia.gov/petroleum/data.php#refining. A printout of this

publication is Attachment 1 to this Appendix Al.l.

~ of 4 (excluding Attachments)
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APPENDIX A 1.1

"Form EIA-820" shall mean the annual report that each refinery is required to submit to
the EIA prior to February 15 of each year. The "Report Year" of a Form EIA-820 refers
to the capacities that exist as of January 1 of the "Report Year." A copy of TRC's Form
EIA-820 for 2018 is Attachment 2 to this Appendix A1.1.

"Oil &Gas Journal Worldwide Refining Survey" or "O&GJ Refining Survey" shall
mean the survey that the Oil &Gas Journal publishes in December of each year that
lists refining capacities as of January 1 of the following year. A copy of the national
refining capacities listed in the December 1, 2014 O&GJ Refining Survey for January 1,
2015 is Attachment 3 to this Appendix A1.1. The relevant United States capacities are
highlighted in yellow on the fourth page of Attachment 3.

REFINERY COMPLEXITY. The complexity of the Refinery is to be calculated using
the following formula:

NCIixCAPi 
E cation 1Complexity = ~n=1 

~,gpD~sT q

Where:

NCT; = The 2011 Nelson Complexity Index Coefficient shown in Table 1 below for Process Unit i

CAP; = The throughput capacity for the Refinery's Process Unit i, in barrels per calendAx day',
which shall be determined as follows:

(a) for a Process Unit that is not new or modified and for which the Applicable EIA
Annual Refinery Publication lists total US throughput for that process, the capacity, in
L- arrel5 ~,ei ~aleiieler play', ltiel the Refinery reported for Procession Part 6 or 7~ of the
Applicable Form EIA-820. If the Refinery did not report the capacity of Process i in
"barrels per calendar day," but instead reported it in "barrels per stream day," then "barrels
per stream day" will be converted to "barrels per calendar day" by multiplying "barrels per
stream day" by the following factors: 0.95 for a vacuum distillation unit and 0.9 for all
other units; or
(b) for a process unit that is not new or modified, if and only if the Applicable EIA
Annual Refinery Publication does not list total US throughput capacity for that process
unit, then the Refinery's capacity for that process unit, in barrels per calendar day, listed in
the Applicable O&GJ Refining Survey; or
(c) for a Process Unit that is new or modified, where the new or modified capacity was
not reported on the Applicable Form EIA-820, the projected new or modified unit capacity
that is set forth in the air permit applications) for the post-Lodging modification; and,
(d) For Polymerization capacity, which is no longer reported in the O&GJ Refining
Surve ,and is not re orted in the EIA Annual Refine Publication, TRC shall use 2,970,

1 Except that hydrogen capacity is reported in million cubic feet per day (mmcfd) and sulfur capacity is
reported in short tons per day.
2 The references to particular "Parts" or "Codes" of Form EIA-820 are to the Parts and Codes as they exist
for the Form EIA-820 that was used for Report Year 2018. See Attachment 2. To that extent that the
"Parts" or °Codes" on Form EIA-820 are changed in the future, the intent of the Parties is that the "Parts"
and "Codes" of future forms that correspond most closely to those found on the Form EIA-820 for Report
Year 2018 will be used.
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unless this number is reported in either report in the future, in which case it shall use the

procedures in (a)-(c); and,
(e) For Hydrogen Plant capacity, TRC shall use 110, which is the capacity of Linde's

Oregon, Ohio hydrogen plant in million cubic feet of hydrogen per day, because the Linde

hydrogen plant is tied into TRC's flare system. If Linde's capacity changes, TRC shall use

the new capacity of the Linde plant

CAPnisT = The Refinery's Atmospheric Crude Oil Distillation Capacity, in barrels per calendar day,

which shall be determined as follows:

(a) if the post-Lodging modification does not affect the crude capacity, the

Atmospheric Crude Oil Distillation Capacity, in barrels per calendar day, that the Refinery

reported under "Total Operable" capacity on Part 5, Code 401' of the Applicable Form

EIA-820; or
(b) if the post-Lodging modification does affect crude capacity, the projected, new

capacity set forth in the air permit applications) for the post-Lodging modification.

INDUSTRY AVERAGE COMPLEXITY: The Industry Average Complexity is to be

calculated using the following formula:

Industr Avera e_Com lxit — i (NC/~xICAP~I 
E uation 2Y- 9 ~ Y — ~n=1 l 

ICAPDIST

Where:

NCI; = The 2011 Nelson Complexity Index Coefficient shown in Table 1 below for
Process Unit i

ICAPi = Total US throughput capacity, in barrels per calendar day', for Process Unit i
which shall be determined as follows:
(a) from the Applicable EIA Annual Refinery Publication, the total US

capacity of Process Unit i in barrels per calendar day'. For the total
US capacity of those process units that the EIA lists only in "barrels
per stream day" and not in "barrels per calendar day," the "barrels per
stream day" shall be converted to "barrels per calendar day" by
multiplying "barrels per stream day" by the following factors: 0.95 for
a vacuum distillation unit and 0.9 for all other units.3

(b) if and only if the Applicable EIA Annual Refinery Publication does
not list a total US throughput capacity for a process unit that the
Refinery operates, then the total US throughput capacity for that
process unit listed in the Applicable O&GJ Refining Survey.

(c) As long as Polymerization continues to be excluded from both the
EIA Annual Refinery Publication and the O&GJ Refining Survey,
TRC shall use 72,740, which reflects the amount reported in the 2015

3 For example, for catalytic reforming, the total US capacity as of January 1, 2018, is 3,463,906 barrels per
calendar day. See Attachment 1 at page 2 (blue highlight). Note that the capacity for catalytic reforming on
page 1 of Attachment 1 should not be used because that value (3,801,313) is listed in "barrels per stream
day," not bpcd. For vacuum distillation, the total US capacity for 2018 is 9,076,249 barrels per stream day.
See id. at page 1 (green highlight). This figure would be converted to 8,622,436 barrels per calendar day
(9,076,249 x .95).
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O&GJ Refining Survey, plus TRC's current polymerization capacity
as used in the calculation of the Toledo Refinery's complexity.

(d) For Hydrogen, after determining the amount reported using the
procedure in (a), TRC shall add the amount of hydrogen plant
capacity for Linde's Oregon, Ohio facility, as used in the calculation
of the Toledo Refinery's complexity, unless this amount was included
in TRC's EIA report, in which case it shall use only the amount
determined using the procedure in (a).

ICAPDIsr = From the Applicable EIA Annual Refinery Publication, the total "Operable"
US Atmospheric Crude Oil Distillation Capacity, in barrels per calendar day.°

Table 1:2011 Nelson Complexity Index Coefficients

Refining Process NCI Coefficients

istillation Ca acit 1.00
acuum Distillation 1.30
hernial Processes 2.75
Cokin 7.50
Catal is Crackin 6.00
Catal is Reformin 5.00
Catal is H drocracicin 8.00
Catal is H drorefinin 2.50
Catal is H drotreatin 2.50

lk lation 10.00
UI 111CI'1L.d~lUt1 1 ~.~Q

omatics 20.00
somerization 3.00
ubes 60.00
s halt 1.50
dro en MCFD 1.00

Ox enates 10.00
Sulfur Extraction 240.00

4 Total Operable US Atmospheric Crude Oil Distillation Capacity (total ICAPnisT) as of January 1, 2018, is
18,598,497 barrels per calendar day. See Attachment 1 at page 1 (yellow highlight).
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~arn2ois U.S. Number and Capacity of Petroleum Refineries

~~~ U S. Energy Information
Administration

PETROLEUM &OTHER LIQUIDS

OVERVIEW ~ DATA ~ ANALYSIS &PROJECTIONS

Number and Capacity of Petroleum Refineries

Area: ~ U.S. • Period: Annual (as of January 1)

SAow Data 8y:
data Sertes ~ Area

treph

czar 2p11 2012 2013 2014 20'15 2016

~8W

History
Number of Operable Refineries

Total Number of Operable
Refineries ~ 148 144 143 142 140 141 1682-2018
Operetlng U 137 134 139 138 137 139 t982.zo18
Idle 0 11 10 4 3 3 2 1982-2018

Atmaapheric Crude Oil
Distllledon CapacHy

Operehle (Barrels per Calendar
Day) O 17,738,370 17,322,178 17,823,659 17,824,830 17,987,088 18,317,038 X982-2018
Operating O 18,937,024 18,744,291 18,776,668 17,730,200 17,787,588 18,185,136 1982.2018

~d~B D 799,346 577,887 1,048,001 194,430 199,500 151,9001982.2018
Operable (Barrels per Stream Day) O 18,983,189 18,560,360 18,971,843 19,064,210 19,134,102 19,507,602 tg82-2018

Operating O 18,108,882 17,848,443 17,863,443 18,853,210 18,816,102 19,345,102 tsez-2D18
Idle O 843,307 814,907 1,108,200 211,000 218,000 162,500 1992-20ie

Downstream Charge Capacity
(Barrels per SVeam Day)

Vacuum Diatllletlon O 8,850,243 8,879,843 8,938,093 8,987,443 8,978,485 1992-2018
Thermal Cracking O 2,fi72,378 2,783,358 2,877,458 2,958,558 2,974,508 2,983,283 1882-2018

Total Coking O 2,845,778 2,738,758 2,850,856 2,931,958 2,947,908 2,958,885 1987.2018
Delayed Coking ❑ 2,486,876 2,577,868 2,691,966 2,773,066 2,789,008 2,797,78b ~gg7.2018
Fluld Coking O 158,900 158,900 158,900 158,900 158,900 158,900 ~9e~.2ote

Vlabroekfng C] 18,000 18,000 18,000 16,000 16,000 16,000 1987-2018
Olher(IndudingGea011) ❑ 10,800 10,800 10,800 10,600 10,600 10,600 ~ee7-2018

Catalytic Cracking -Fresh Feed Q 8,279,721 8,032,512 8,089,388 8,031,888 6,012,478 8,052,183 1882-2018
Catalytic Credcing -Recycle Feed ❑ 85,840 84,880 84,390 75,890 76,890 75,89 lees-zone
CatelyNc Hydro-Cracking U 1,855,800 1,879,600 2,080,700 2,208,231 2,305,400 2,317,600 19eZ-2018

Distlllate D 540,100 596,500 621,300 886,131 687,000 687,400 2001-206

~g~~ ❑ 1,170,500 1,161,100 1,337,400 1,400,100 1,491,400 1,503,200 2004-2019
Residual O 145,000 122,000 122,000 122,000 127,000 127,000 2D04-2018

Catalytic Reforming O 3,720,813 3,641,813 3,758,347 3,759,323 3,740,783 3,743,083 1982.2018
Low Pressure ❑ 2,390,95a 2,347,850 2,486,660 2,541,260 2,815,750 2,858,740 7987.2018
Htgh Pressure

_ _..... O 1,329,663 1,293,963 1,271,797 1,218,073 1,125,013 1,084,323 ~4ui~ama
Catalytic
HydrotreatinglDeeulTurizatlon ❑ 18,682,897 16,68b,282 78,880,186 17,094,b40 17,323,829 17,482,8041882-2018

NaphthelReformerFeed ❑ 4,441,328 4,360,593 4,522,347 4,584,883 4,598,573 4,614,073 tees-2018
Gasoline O 2,578,782 2,519,082 2,582,182 2,639,235 2,727,384 2,773,434 20W-2o1e
Heavy Gea OII ❑ 2,809,298 2,877,138 2,895,938 2,949,838 2,972,438 2,971,838 1987-2018
Distillate Fuel Oil O 8,113,846 8,063,Q01 6,237,071 8,348,038 8,420,486 8,508211 1987-2018

KerosenelJetFuel O 1,4&4,850 1,489,760 1,544,860 1,689,250 1,583,850 1,570,8b0 Zp04-ppie
Dtesel Fuel ~ 3,917,611 3,981,411 4,108,681

583,840

4,261,931

556,855

4,297,181 4,375,908 2004.2018
OtherDlstlllate U 711,385 591,840 u5b9,455 561,455 2004-sore

Residual Fuel 01110ther ~ 739,648 745,448 622,648 592,948 807,948 618,248 yge7-tote
__

Residual Fuel OII

CiL033ARY> FAQS~

http:dwww.eia.govldnav/p~lp~~np c~1 dcu nus a.htm 1l2
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~ai~r~o~s U.S. Number and Capacity of Petrdeum Refineries

[] 241,000 248,004 248,000I 246,000
l

246,000I 246,000 2004-2018

Olhe~ ~.-1 498,648 499,448 378,648 346,948 361,948 369,248 2004-2ot6J~~,I

FuelsSoNentDeasphaltlng I ❑ 382,750 374,55D 387,550 389,550 370,050 370,5501887-2018

Downstream Charee Capacfly
(Barrels per Calendar Day)

Catalytic Reforming U 3,346,4571 3,246,874 3,405,017 3,419,407 3,392,fi41 oio-2oi6

Total Coking O 2,396,787 2,499,293 2,596,369 2,686,917 2,686,299 2,650,839 1987-2018

CatalyticCracki~g-Fresh Feed ❑ 5̂,794,214 5,611,191 5,681,643 5,616,015 5,583,169 5,59B,5521se7-2o~6

CatalyticHydro-Cracking O 1,687,745 1,706,540 1,887,024 2,034,889 2,123,431 2,121,7151987-2018

Ckic on the source key kon to team how to downbad series Into Excel, a to embed a chart ar map on your website.

- = No Data Reported; -• =Not Applicable; NA = Nol Ava~ble; W = WRhheld to awid discbsure of individual company data.
Notes: Idle refineries represent refineries where distilaGon unfts were completely Wle but rrot permenenUy shutdown ea of Jenuery 1 of the year. See
DeBnitbns, Sources, end Notes ink above for more information on this table.
Release Date: 0 612 2/2 0 1 6
Next Release Dete: 08/30/2017

http:Nwww.eia.gov/dnav/pet/p~~np_rap1_dcu_nus a.htm Z2
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10/17/2016

~
7 ~ U S. Energy Information
1 Administration

U.S. PralucUon Capacity of Operable Petroleum Refineries

PETROLEUM &OTHER LIQUIDS

OVERVIEW DATA ~~YSISBPROJECTIONS GLOSSARY, FAQS>

Production Capacity of Operable Petroleum Refineries
(Barrels per Stream Day, Except Where Noted)

Area: ~U.S. __ ~ Period: Mnual(asofJanuaryl)

Show Date 8y:
@Product C!Aros

Cireph
asr 2011 201?. 2013 201 2015 2016

ybyy

Hbtory
Alkylate U 1,262,443 1,246,875 1,269,361 1,266,352 1,267,246 1,286,012 1982-2016
Aromatics ❑ 287,311 296,911 317,511 296,511 316,411 323,275 ts82-2016
Asphak&Road OII l7 828,OQ3 795,687 7A0,587 743,987 709,987 732,587 ~ggp-2018
Isomers O 703,042 687,860 736,913 738,580 757,288 755,245 1982.2018

Isobutene ❑ 213,449 191,467 191,760 192,960 189,348 192,085 1982-2018

Isopentane S lsohexane Q 487,993 494,793 544,953 545,420 567,740 562,960 teez-2o~e
Isooctane O 1,600 1,600 200 200 200 200 2009.2018

Lubricants O 242,840 242,3401 240,740 240,240 285,340 273,140 1982.2018
MarketablePetrolaumCoke ❑ 77g,~~q 823,080 887,139 882,031 887,478 889,491 1982.2019
Hydrogen (Million Cu. Ft, per
Day) ~ 3,082 3,215 3,047 3,094 3,102 2,997 1992-2016
Sulfur(ShartTansperDay) ❑ 35,483 36,663 39,478 41,375 41,286 41,343 1887-2016

Clldc on the source key knn to beam how la dawnbad series Into Excel, or to embed a chart ar map on your webatte.

Nu Dula Re~xn laJ, •~ - Nul Ayylk.a~lu; NA ~ Nul Ava~bin; W = Wllhhekf to awld dlsclowre of IndhMual oompeny date.
Notes: Hydrogen production cepadry Includes capadty of hydrogen plank on refinery grounds, See DeMiCpns, Sources, and Noles Nnk above for more
kHormatlon on this Wbk.
Relesee Dete: 06!2212018
Next Release Dete: 0 613 012 01 7

http:/lwww.eia.govldnav/peUpet~np capprod dcu nus a.htm 111
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~1~'o C'.5. I:uct~;}' Infur~n:tticn~
CL ;lciministration

OMB No. 1905-0165

Expiration Date: 05/31/2016

Version No.:2013.01

FORM EIA-820

ANNUAL REFINERY REPORT

REPORT YEAR 2016

This report is mandatory under the Federal Energy Admirostration Act of 1974 (Public Law 93-275). Failure to comply may resuH in criminal fines, civil penalties and
lother sanctions as provided by law For further information concerning sanctions and data protections cee the provision on sanctions and the provision concerning the
confident~aliry of information in the instructions. Title 18 USC 1p01 makes k a criminal offense for any person knowingly 2nd willingly makes to any Agency or
Department of tha Unitod States any false, flctitlous, or fraudulent atetementa as to eny matter within itn jurisdiction

PART 1. RESPONDENT IDENTIFICATION DATA PART 2. SUBMISSION/RESUBMISSION INFORMATION

EIA ID NUMBER: 1357813101

If any Respondent Identification Data has changed since the last report,

enter an "X" in the boz:

If this is a resubmission, enter an "X" in the boz:

A completed form must be received by February 161h of the
designated report year.

Company Name: Toledo Refining Company LLC _

Doing Business As: ___ __

Site Name: Toledo Refinery

Terminal Control Number (TCN~:

Physical Address (e.g., Street Address, Building Number, Fioor, Suite):

1819 Woodville Road

City Oregon State: OH ~P~ 43616 - _ __

Malling Address of Contact (e.g., PO Box, RR): If the physical and mailing
addresses are the same, only complete the physical address.

1601 Woodville Road

City Toledo State: OH ~P~ 43605 -

Contact Name: Ron Market

Phone No.: (419) 698-7462 Ext:

Fax No.: (866) 675-4476

Email address: Ron.MarketQpbfenergy.com

Forms may be submitted using one of the following methods:

Email: OOG.SURVEYSCa~eia.aov

Fax: (202586-1076

Secure File Transfer:
httos: /leis non.eia.doe. aovluoloa d/noticeo oa.ls n

Questio~s~ Call: 202-586-6281

Explain any unusual or substantially different aspects of you► curcent yeaYs operations that affect the data reported. For example, note new
units, major modfikations or retlrement of processing units, sale of refinery, etc. (To separate one comment from another, press ALT+ENTER)
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,:;, ., , ,,,,,, .,:-.~, , : OMB No. 1905-0165

~I~ U.S. Energy Information Expiration Date: 05/31/2016
Q, ~ Admit~istrauon Version No.:2013.01

FORM EIA-820
ANNUAL REFINERY REPORT

REPORT YEAR 2016

EIA ID NUMBER: 7357813101 RESUBMISSION:

PART 3. FUEL ELECTRICITY AND STEAM PURCHASED &CONSUMED AT THE REFINERY DURING 2015

Item Code
Quantity Used As
Fuel or Feedstock Hem Code

quantity Used
as Fuel

Natural Gas million standard cubic feet : Coal thousand short tons 109

Fuel 105 8102 Purchased Electrici million kWh 14 aaa

H dro en Feedstock ~~~ Purchased Steam million ounds 113 aso

PART 4. REFINERY RECEIPTS OF CRUDE OIL BY METHOD OF TRANSPORTATION DURING 2015 Thousand

Source Code Pi elines Tankers Bar es Tank Care Trucks

Barrels

Total'

Domestic ~~a 26578 1429 4025 32030

FOrei n 02~ 23241 36 23277

Total Domestic and Total Foreign Refinery Receipts (Codes 01 o and 020) must equal the sum of the comparable refinery receipts on the Form EIA-810,
"Monthly Refinery Report," filed for January through December 2015.

PART 5. ATMOSPHERIC CRUDE OIL DISTILLATION CAPACITY AS OF JANUARY 1
Atmoa heric Crude Oil Dintillatton Ca aei Code Barrel per Calendar Days Barrels er Stream Da

2016: O eratin 399 160000 188000

Idle 400

Total O erable 401 160000 188000
2017: 0 erable 501 188000
z Barrels per Calendar Day Operating, Idle arxi Total Operable Capacity (Codes 399, 400 and 401) must match the comparable capacity numbers reported on the Form
EIA-810, "Monthly Refinery Repoli,"filed for January 2016.
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,,; , . ., , .. ~. ,, ,,,,;. OMB No. 1905-0165
U.S, t;ncrgy Information Expiration Date: 05/31/2016ela Administration Version No.:2013.01

FORM EIA-820
ANNUAL REFINERY REPORT

REPORT YEAR 2016

EIA ID NUMBER: 1357813101 RESUBMISSION:

PART 6. DOWNSTREAM CHARGE CAPACITY ASOF JANUARY 1

Downstream Charge Capacity Code

2016
Barrels per
Calendar Day

2016
Barrels per
Stream Day

2017
Barrels per
Stream Day

Vacuum Distillation 402

Thermal Crackin

Visbreakin 403

Fluid Cokin incl. Fiexicokin 404

Dela ed Cokin 405

Other incl. Gas Oil 406

Catal is Crackin

Fresh Feed 407 71000 62000 82000

Rec cled 408

Catal is H drocrackin

Distillate 439 39000 52000 52000

Gas Oil 440

Residual 441
Desulfurization (including Catalytic Hydrotreafing):

Na htha/Reformer Feed 426 45900 45900

Gasoline 42p 72000 72000

Kerosene and Jet q21 32000 32000

Diesel Fuel 422

Other Distillate 423

Residual 424

Heav Gas Oil 413

Other 425

Catal is Reformin

Low Pressure 430

Hi h Pressure 431 43200 51800 51800

Fuels Solvent Deas haltin 432
PART 7. PRODUCTION CAPACITY AS OF JANUARY 1 Barrels er Stream Da , Exce t Where Noted

Production Ca aci Code
2016

Barrels er Stream Da
2017

Barrels er Stream Da

Alk lates 415 9950 9950

Aromatics 437 10800 10800

As halt and Road Oil 931

Isobutane C-0 044 8000 8000

Iso entane C5 , Isohexane C6 438

Isooctane C8 635

Lubricants 854

Petroleum Coke -Marketable 021

H dro en million cubic ft. er da 091

Sulfur (short tons per da) 435 1 ~6 116

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  26 of 40.  PageID #: 143



APPENDIX A1.1

ATTACHMENT 3

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  27 of 40.  PageID #: 144



2
0
1
4
 W
or

ld
wi

de
 R
ef
in
in
 
Su

rv
e

g 
Y

Le
en

a 
Ko

ot
tu

ng
al

S
ur
ve
y 
Ed
it
or
/N
ew
s 
Wr
it
er

A
ll 
fi
gu
re
s 
in
 b
ar
re
ls
 p
e
r
 c
a
l
e
n
d
a
r
 d
a
y
 (
b
l
c
d
)

LE
GE
ND

N
um
be
rs
 id

en
ti

fy
 p
ro

ce
ss

es
 in

 t
ab

le

Co
ki
ng

Ca
ta
ly
ti
c 
re
fo
rm
in
g

1.
 Fl

ui
d 
co
ki
ng

1.
 S
em
ir
eg
en
er
at
iv
e

2.
 De

la
ye
d 
co
ki
ng

2.
 C
yc
li
c

3.
 Ot

he
r

3.
 C
on
ti
nu
ou
s 
re
ge
n.

4.
Ot
he
r

T h
er
ma
l 
pr
oc
es
s

1.
 T
he
rm
al
 c
ra
ck
in
g

Ca
ta
ly
ti
c 
hy
dr
oc
ra
ck
in
g

2.
 Vi

sb
re
ak
in
g

1.
 D
is
ti
ll
at
e 
up
gr
ad
in
g

2.
 R
es
id
ua
l 
up
gr
ad
in
g

Ca
ta
ly
ti
c 
cr
ac
ki
ng

3.
 L
ub
e 

oi
l 
ma
nu
fa
ct
ur
in
g

1.
 Fl

ui
d

4.
 O
th
er

2.
Ot
he
r

c.
 C
on
ve
nt
io
na
l 
(h
ig
h 
pr
es
su
re
)

hy
dr
oc
ra
ck
in
g:
 (
>
1
0
0
 b
ar
g 
or

1,
45
0 
ps
ig
)

m
.
 M
il
d 
to
 m
od
er
at
e 
hy
dr
oc
ra
ck
-

in
g 
t<
10
0 
ba
rg
 o
r 
1,
45
0 
ps
is

Ca
ta
ly
ti
c 
hy
dr
ot
re
at
in
g

1.
 Pr

et
re
at
me
nt
 o
f 
ca
t 
re
fo
rm
er
 f
ee
ds

2.
 Ot

he
r 
na
ph
th
a 
de
s~
lf
ur
ir
at
io
n

3.
 N
ap
ht
ha
 a
ro
ma
ti
cs
 s
at
ur
at
io
n

4.
 K
er
os
in
e%
et
 d
es
ul
fu
~i
za
ti
on

5.
 Di

es
el
 d
es
ul
fu
ri
za
ti
cn

6.
 Di

st
il
la
te
 a
ro
ma
ti
cs
 s
at
ur
at
io
n

7.
 Ot

he
r 
di
st
il
la
te
s

8.
 P
re
tr
ea
tm
en
t 
of
 c
at
 c
ra
ck
er
 f
ee
ds

9.
 O
th
er
 h
ea
vy
 g
as
 o
il
 h
yd
ro
tr
ea
ti
ng

10
. 
Re
si
d 

hy
dr
ot
re
at
in
g

1
1.
 L
ub
e 

oi
l 
po
li
sh
in
g

12
. 
Po
st
 h
yd
ro
tr
ea
ti
ng
 o
f 
F
C
C
 n
ap
ht
ha

13
. 
Ot
he
r

Al
ky
la
ti
on

Is
om
er
iz
at
io
n

Hy
dr
og
en

1.
 Su

lf
ur
ic
 a
ci
d

1.
 C
4
 fe

ed
~ 

Pr
od
uc
ti
on
:

2.
 H
yd
ro
fl
uo
ri
c 
ac
id

2.
 C
5
 f
ee
d

1.
 S
te
am
 m
et
ha
ne
 r
ef
or
mi
ng

3.
 C
5
 a
nd
 C
6
 f
ee
d

2.
 S
te
am
 n
ap
ht
ha
 r
ef
or
mi
ng

P
ol
ym
er
iz
at
io
n/
Di
me
ri
za
ti
on

3.
 P
ar
ti
al
 o
xi
da
ti
on

1.
 P
ol
ym
er
iz
at
io
n

Ox
yg
en
at
es

a.
 -
hi
rd
-p
ar
ty
 p
la
nt

2.
 D
im
er
iz
at
io
n

1.
 M
T
B
E

Re
co
ve
r,
:

2.
 E
T
B
E

4.
 P
re
ss
ur
e 
sw
in
g 
ad
so
rp
ti
on

Ar
om
at
ic
s

3.
 T
A
M
E

5.
 C
ry
og
en
ic

1.
 B
T
X

4.
 O
th
er

6.
 M
e~
nb
ra
~e

2.
 H
yd
ro
de
al
ky
la
ti
on

7.
 O
th
er

3.
 C
yc
lo
he
xa
ne

4.
 C
u
m
e
n
e

N
OT
ES

w P
~
~
~
 ry

a ~
 r~

~i
B 

Pt
er
io
us
q 

li
st
ad
 a
s 
Li
m 

01
1 C

o.
C 

Pr
er
io
us
y 
fi
st
ed
 a
c 
US
 o
~ 
&
 Re

fm
in

y C
o.

C
ap
ac
it
y 
de

fi
ni

ti
on

s:
C
ap

ac
it

y 
ex
pr
es
se
d 

in
 
ba
rr
el
s 

pe
r 
ca
le
nd
ar
 d
ay
 (
b/

cd
) 

is
 t
he
 m
a
x
i
m
u
m

n
u
m
b
e
r
 o
f 
ba
rr
el
s 
of
 i
np

ut
 t
ha
t 
ca

n 
be
 p
ro

ce
ss

ed
 d
ur
in
g 
a
 2
4
h
o
u
r
 p
er
io
d,

af
te
r 
ma
ki
ng
 a
lb
wa
nc
es
 f
or

 t
he
 f
ol

lo
wi

ng
: 
(a

} 
Ty

pe
s 
a
n
d
 g

ra
de

s 
of
 i
np
ut
s

to
 b
e 

pr
oc
es
se
d,
 (
b
)
 T
yp

es
 a
n
d
 g
ra
de
s 
of
 p
ro
du
ct
s 
to

 b
e 
ma
nu
fa
ct
ur
ed
, (

c)
E
nv

i•
on

me
nt

al
 c
on
st
ra
in
ts
 a
ss

oc
ia

te
d 
wi
th
 r
ef
in
er
y 
op
er
et
io
ns
, (
d)

 S
ch

ed
ul

ed
d
ov

rn
ti

me
 s
uc

h 
as

 m
ec
ha
ni
ca
l 
pr
ob
le
ms
, 
re

pa
ir

s,
 
an

d 
sl

ow
do

wn
. 

Ca
pa
ci
ty

e
xp
re
ss
ed
 i

n 
ba

rr
el

s 
pe
r 
st

re
am

 d
ay

 i
N
s
d
)
 is

 t
he
 a
m
o
u
n
t
 a
 u
ni

t 
ca
n 

pr
oc
es
s

w
he
n 

ru
nn

in
g 
at
 f
ul
l 
ca

pa
ci

ty
 u

nd
er
 o
pt
im
al
 f
ee
ds
to
ck
 a
n
d
 
pr

od
uc

t 
sl

at
e

co
nd

it
io

ns
. 
A
n
 a
st
er
is
k {

*)
 b
es

id
e 
a
 r
ef

in
er

y 
lo

ca
ti

on
 i
nd

ic
at

es
 t
ha

t t
he
 n
u
m
b
e
r

ha
s 
be
en
 c
on
ve
rt
ed
 f
ro

m 
b/
sd
 t
o 
6/

cd
 u
si

ng
 t
he
 
co

nv
er

si
on

 f
ac
to
r 
0.

95
 f
or

cr
ud

e 
an

d 
v
a
c
u
u
m
 d

is
ti

ll
at

io
n 
un
it
s 
a
n
d
 Q
.9
 f
or

 a
ll
 d
ow

ns
tr

ea
m 
cr

ac
ki

ng
 a
n
d

c
on

ve
rs

io
n 
un
it
s.

O m 0 Q ti N 0

o 
im

p
E 

Pr
ec

io
us

ly
 li

st
ed
 2
s 
No

Mh
 lt

la
n[

ie
 t
ef

nl
~ 

Li
d.

F 
Ne

rr

Hy
dr

og
en

:

H
yd

ro
ge

n 
vo
tu
rr
es
 p
re

se
nt

ed
 h
er
e 
re
pr
es
en
t 
ei
th
er
 g
en
er
at
io
n 
or

u
pg

ra
di

ng
 t
o 
9
0
+
%
 p
ar

it
y.

s 
rr
~o
~~
r r

rn
a a

z x
~n
n~
 r~

 ~r
gr

 uc
H 

Pr
ev

io
au

ty
 li

ne
d a

z 
ER

G 
Re
iG
ne
ri
e 
Me

dd
'd

m[
an

ee
 N
at

h
Pr

ev
io

os
ty

 li
st
ed
 a
s 
Sh

el
l 
Re

fe
ti

ne
 {A

ta
tr

al
ia

) P
ry

. L
M

G
af

al
yt

ic
 r
ef

or
mi

ng
:

1.
 S
em
ir
eg
en
er
at
iv
e 
re

fo
rm

in
g 
is

 c
ha
ra
ct
er
iz
ed
 b
y 
sh

ut
do

wn
 o
f 
th
e

re
fo

rm
in

g 
un

it
 a
t 
s
p
e
c
k
e
d
 i
nt
er
va
ls
, 
or
 a
t 
th
e 
op

er
at

or
s'

s 
co
nv
en
ie
nc
e,

fo
r 
in
 s
it
u 
ca
ta
ly
st
 r
eg
en
er
at
io
n.

2.
 (,
ye
ti
s 
re

ge
ne

ra
ti

on
 r
ef

or
mi

ng
 i
s 
ch
ar
ac
te
ri
ze
d 
by
 c
on
ti
nu
ou
s 
or
 c
on
-

ti
nu
al
 r
eg
en
er
at
io
n 
of

 c
at
al
ys
t 
in
 s
it

u 
in
 a
ny
 o
ne
 o
f 
se
re
ra
l 
re
ac
to
rs

th
at

 c
a
n
 b
e
 i
so

la
te

d 
fr

om
 a
n
d
 r
et

ur
ne

d 
to

 t
he
 r
ef

or
mi

ng
 o
pe

ra
ti

on
.

T
hi

s 
is

 a
cc

ro
mp

li
sh

ed
 w
it
ho
ut
 c
ha
ng
in
g 
Fe
ed
 r
at
e 
or

 o
ct

an
e.

3.
 C
on

ti
nu

ou
s 
re
ge
ne
ra
ti
on
 r
ef

or
mi

ng
 i
s 
ch

ar
ec

~r
iz

ed
 b
y 
th
e 
co

nt
in

uo
us

ad
di
ti
on
 o
f 
th

is
 r
eg
en
er
at
ed
 c
at
al
ys
t t

o 
th
e
 r
ea

ct
or

.
4.
 "
Ot
he
r"
 i
nc
lu
de
s 
na

nr
eg

en
er

at
iv

e 
re

fo
rm

in
g 
(:
at
a(
ys
t 
is

 r
ep
la
ce
d 
by

fr
es
h 
ca
ta
ly
st
) a
n
d
 m
ov

in
g-
be

d 
ca
ta
ly
st
 s
ys

te
ms

.

RE
FI
NE
RY
 R
EM

OV
AL

S
Na
m
e
 

Lo
ca
ti
on
 

Co
um
ry
 

Cr
ud
e 
b/
cd

Al
l f

ig
ur

es
 a
re

as
 o
f 
Ja
nu
ar
y 
1,
 2
0
1
5

Re
as
on

Ca
ll
px
 Au

st
ra

li
a 
Lt
d.

Ku
md
l

Au
sh

-d
ia

13
5,

00
0

Fli
m 

Hl
ll

s R
es
ou
~e
s

No
rt

h 
Po

le
Al
as
ka

13
2,

05
0

Gu
lf

 M
hn
ti
c 
Op

er
at

ia
u

Wa
ba
ma

US
2D

,0
00

I ta
li

an
s E

ne
r~
'a
 E
 S
er
vm
 S
PA
 (c

)
Ma

nl
wa

Ita
ly

69
,4
20

Ly
on

ds
ll

Ba
se

ll
ln

du
st

ri
es

Be
rr

el
'E

~n
g

Fr
an
ce

10
5,
00
0

M
ur

co
 Pe

fr
cl

eu
m 

di
d.

d
M

ilf
Kwd

 H
av

en
Wa
le
s,
 U
K

13
5,

00
0

P e
rf

ar
ni

na
Pa

ng
ak

al
an

 B
ra

nd
on

, N
od
h 
Su
ma
tr
a

In
do

ne
si

a
4,

75
0

Cr
nv
er
ti
n€
 to

 fu
el
 i
mp

at
 te

mr
in

al
Ca

ts
, c

or
la
mi
r~
a6
on

Ca
re
e~
in
F 
b
 p
ro

du
ct

s l
og

is
ti

cs
 h
ub

Cr
nv

er
ti
n~
 b
 te

rm
in
al

Cr
nv

gt
in

~ 
m
 te

rm
in

al

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  28 of 40.  PageID #: 145



0
Wo

rl
dw

id
e 
Re

fi
ne

ri
es
-C
ap
ac
it
ie
s 
as

 o
f 
Ja
n.
 1
, 
2
0
1
5

QO
C
O
a
~
 g
px

iq
, h

kd
Ro
~t
io
n 

ca
pa
ei
ry
, h
hd

d
 

Na
 of

Ih
cu

mo
Th

em
al

CM
al

yl
ic

C
a
t
e

C~
al

~i
c

Ca
ta

hf
ic

Il
yd

ro
~e

n
Ca

pe
Tt

df
ur

C o
mh

y 
rcB

na
ie

s 
Ci

od
e

di
sG

ll
Bf

io
n

Co
ki
o~

ap
er

ad
on

s
aa

cy
in

~
re
lo
nd
n~

h~
dr
oe
rx
lt
in
Q

Ir
yd

ro
Ue

a~
nQ

Al
ky
la
6m

Po
IJ

Di
m

Ai
n~

at
ie

s
be

uw
ir

at
ia

n
tu

ba
O~
er
eb
es

iA
O~
ct
d)

iW
me
sp
er
da
yl

As
ph
~l

0 ~
 

...
...

...
...

...
..2

N
6a
ni
a_
..
_ ..

...
...

...
...

...
...

30
,O
OQ

10
.5
Q0

12
,0

00
-

-
$5
00

-
11
,4
00

-
-

60
0

-
70

0
-

6.
5

70
0

BD

Al
~r

ia
..

..
._

..
._

 ...
...

...
...

...
...

...
...

_..
...

..5
49
3,
00
0

10
.8
94

-
-

-
88

,9
00

-
81

,9
50

-
-

-
-

-
-

-
-

-
-

p
 

Ang
ela

...
.._

...
._.

...
.._

.._
...

._ .
...

...
...

...
..1

39
,0

06
2.

50
0

-
-

-
1,
90
0

-
6,

60
0

-
-

-
-

-
-

-
-

-
95

0

Ar
ga
il
ln
a .

...
...

...
...

...
...

._.
._.

...
...

...
...

10
61

1,
17

5
24
8,
36
5

91
,2

33
31
.4
20

13
4,
91
0

56
,Q
0

17
,0

00
17
5,
fi
00

4,
30

0
52

0
-

12
,7

0D
7,
29
0

2,
60

D
19
.0

3,
81
0

10
6

12
,1

OD

:
~
 

Au
sh
al
~_
 ...

...
...

...
...

...
...

...
...

._.
...

...
..5

54
1,

14
8

14
6,

86
5

-
-

15
5,
84
3

12
0,

05
3

17
,5
57

40
2,
3E
0

15
,8

69
5,
90
9

1;
00
0

34
,7
71

-
-

66
9

-
14
0

5,
00

0

o
 

Au
sb
ia
._
 ...

...
...

...
...

...
...

...
...

...
...

...
...

...
1

20
3,

89
2

78
.8

06
-

12
.5
8Q

?8
,2

81
22
,5
25

57
,7

52
13
46
27

-
-

-
71
,1
95

-
3,
27
8

62
-

18
0

1,
13
0

~
 

Az
er

ba
ij

an
 ...

...
...

...
...

.._
...

...
...

...
...

...
..2

39
8,
41
8

13
72
W

36
.5
29

-
57
,7
50

24
.4
66

-
67
,4
92

93
0

-
-

-
16

~2
iJ

0
-

-
1.
40
0

-
S.
00
0

Ba
hr
ai
n.
._
 ...

...
...

...
...

...
...

_..
...

...
...

...
...

1
25
3,
65
0

19
8.
17
0

-
21
,6
00

35
.1

00
13

,5
0D

54
,0

76
,5

00
-

3.
33
0

-
-

-
-

16
4.
0

-
34

0
8.

73
0

Ba
ng
la
de
sh
 ...

...
...

...
...

...
._.

...
...

...
...

...
.1

33
,0
00

4,
00

0
-

10
,0
00

-
1,

~0
1.
20
0

2.
00

0
-

-
-

-
-

-
2
4

-
-

-

Be
la

ru
s ..

...
...

...
...

...
...

...
...

...
...

...
...

...
..2

49
3,

32
3

1Q
i,
80
0

-
60
,0
00

44
,0
00

92
.0

0
30
,0
00

26
2.
10
0

-
-

27
85

4,
50

Q
3.
76
0

-
22
B

-
85

9.
q0

Be
lg

iu
m .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

4
72
7,
75
0

24
0,
56
2

-
26

,4
48

13
0.

02
5

1Q
d,
31
8

-
09
,7
85

16
,4

41
-

-
0

-
4,
18
3

99
.0

-
97
1

26
,5
00

Bd
iv
ia
_ ..

...
...

...
...

...
...

...
...

...
...

...
...

...
..2

52
,3
50

2.
20

0
-

-
-

12
,1
00

-
6,
89
9

-
-

-
-

-
-

I4
.0

Bo
sn

ia
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

1
2
4
0
,
E

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

Br
aa

l .
...

...
...

...
...

...
...

...
...

.._
_..

.._
...

..1
3

1,
91
7,
32
5

81
0,
14
0

11
5,

31
9

9,
E0

0
50

5,
28

7
24
,3
86

-
28
4,
44
6

6,
29
(}

-
-

-
20
,O
D9

6,
46
0

12
6.

0
6,
97
4

T7
1

27
,1
00

Bm
ne

i.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

8
~
~

-
-

-
-

5~
1~

-
-

-
-

-
-

-
-

-
-

-
-

Bd
~r

ia
 ...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

11
52

46
49
.9
00

-
2Q

,f
i0

0
23
,3
0D

4,
06

0
-

64
,2

0D
2,
60
6

-
2.

00
0

-
-

19
d

10
.3

-
63

1,
50

6

Ca
me
ro
on
 ...

...
...

...
...

...
...

...
...

...
...

...
...

.1
37
,0
06

-
-

-
-

6,
50
0

-
16

,1
40

-
-

-
-

-
-

-
-

-
-

Ca
na
da
 ...

...
...

...
...

_..
...

...
...

...
...

...
...

..1
1

2,
00
7,
50
0

64
5,

93
0

W,
10

0
12

7.
,0

00
49
1,
31
8

35
4,
44
1

23
4,

47
8

1,
39
6,
30
4

7Q
,2

03
19

,2
40

62
,6
8.
9

53
,5
90

3,
00

-
40

5.
0

2,
63
5

l,
ff
i9

66
,0
00

C h
il

e ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

3
23
3,
15
0

85
,D

50
13
,8
60

13
,8

60
50

,5
40

26
,4
60

50
40

0
-

41
6

-
-

8,
51

0
-

1,
58
0

-
65
6

9D
-

Ch
in
a ..

...
...

...
...

...
._.

...
...

...
...

...
...

...
...

56
7,
54
2,
00

40
7,
44
8

24
0,
00
0

-
71

9,
75

3
27

7,
81

3
33
7,
00
0

57
8,
00
0

18
,7
06

-
55
,6
00

-
18

,0
00

2,
10

0
17

8
4,

OZ
0

1,
52

6
-

Ch
in
a,
 Ta

iw
an
..
..
._
 ...

...
...

...
...

...
...

...
...

4
1,
31
0,
00
0

24
8,
50
0

51
,0
00

-
21

7,
90

0
11
5,
00
0

25
,C

aD
67

2,
50

D
14
,2
00

-
14

,0
00

2b
,0

0~
15
,3
00

11
,2

66
34
1.
0

4,
52

2
3,
74
5

15
,2
70

C o
bm

bi
a.

..
..

..
..

..
._

 ...
...

...
...

...
...

...
...

...
5

23
D,
85
0

14
1,
00
0

-
52
,0
00

9D
,0
00

-
-

19
,
6

2,
10

0
2,
lO
D

2,
20

0
-

1,
40

0
-

18
.0

-
-

-

Co
n~
~R
ep
u5
li
c~
f.
__
_ .

...
...

...
...

_..
..1

21
,O

W
8,

00
0

-
-

-
2.

00
0

2,
00

0
3,

F~
00

-
-

-
-

-
-

-
-

-
-

Ca
s1

a 
Ric

a..
...

...
.._

...
...

...
._ .

...
...

...
...

..1
24
,0
00

60
0

-
6,`

.~O
Q

-
12

0(
1

-
2,

00
-

-
-

-
-

-
-

-
-

-

Cr
~a
ti
a ..

...
...

...
...

.._
...

...
...

...
...

...
...

...
..3

25
D,
31
7

87
,0
4a

5,
00

0
23

,5
25

51
,0

02
49
,3
68

12
,2

64
68
,2
56

-
-

9,
43

8
5,

43
1

47
0

-
-

20
D

12
3

-

Cu
ba
 ...

...
...

...
...

...
...

_..
_..

...
._.

...
...

...
..4

30
1,

40
0

75
,7
00

-
-

14
,7
00

20
.0

00
-

55
,8
50

-
-

-
-

-
-

5.
D

-
-

1,
08
0

Cz
ec
h 
Re

pu
bl

ic
 ...

...
...

...
...

...
...

...
...

...
3

19
4,
00
0

78
,8

70
-

14
,O

OD
24

,f
l0

6
27

,4
70

36
,O
OD

10
0,
78
0

-
-

66
0

7,
21
0

2,
18

0
2,

1E
0

11
2.
0

-
14
4

10
,8

80
De

nm
ar

k .
...

...
...

...
...

...
...

...
...

...
...

...
...

.2
15
9,
40
0

22
.D

OQ
-

65
.0

00
-

21
,9
90

-
42

,7
60

-
-

-
6.
40
0

-
-

-
-

-
8,

00
0

Da
rr

in
ic

an
Re

pu
bF

c .
...

...
...

...
...

...
...

.2
50
,O
W

-
-

-
-

B,
2W

-
20

,8
13

-
-

-
-

-
-

0.
6

-
-

-

Ec
ua

do
r ..

...
...

...
...

.._
...

...
...

...
...

...
...

...
.3

17
6,
OD
0

45
,3
06

-
31
,5
00

18
,0

00
12

,&
70

-
24
,F
00

-
-

-
-

-
-

-
-

-
-

Eg
~p

t ..
...

...
...

...
...

...
...

._.
...

...
...

...
...

...
.9

72
6,
25
0

95
,2

00
39
27
0

-
-

62
,2

40
33
,S
OD

20
7,

80
2

9,
OO
D

-
1,

58
4

10
,7

0D
4,
44
1

-
62

5
1,
60
1

29
0

4,
b2
3

El
Sa

Na
do

r .
...

...
...

...
_..

...
...

...
...

_..
._.

.1
Y1
,0
00

4.
00

0
-

-
-

3,
00
0

-
15
,5
0(
)

-
-

-
-

-
-

-
-

-
-

Fr
iU

ea
 ...

...
...

...
...

...
...

...
...

.._
...

...
...

...
...

1
14
,5
64

2,
21
9

-
-

-
1,

A6
5

-
2,

74
2

-
-

-
-

-
-

-
-

-
-

Rn
la
nd
._
 ...

...
...

...
...

...
...

...
...

...
...

...
...

.2
26

0,
57

5
14

6,
08

5
-

34
,4

20
56
,f
i9
0

50
,0

60
9D

,1
10

29
8,

32
5

7,
75
0

BD
O

-
 -

-
5,

28
0

5,
73

0
16

0.
0

-
54

0
6,

80
0

Fr
an

ce
..

._
 ...

...
...

...
.._

...
...

...
...

...
...

...
..9

1,
40
5,
91
3

5b
1,

25
7

-
11
0.
99
6

24
5,
38
2

19
4,
86
7

76
,7

4Q
1,
10
5,
39
3

27
,9
69

-
2,

89
7

25
,8
00

29
,5
9D

2.
70
2

13
2.

0
-

1,
35

8
19
,2
72

Ga
bo

n ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

2
4
~
~

-
-

9
,
~

-
1~

A0
0

-
9.

43
0

-
-

-
-

-
-

-
-

-
-

Ge
rm
at
ry
..
..
..
..
_ ..

...
...

...
...

_..
...

...
...

.15
2.

18
7,

89
9

1,
08

9,
48

3
10
4,
26
0

30
8,

37
5

34
9,
84
7

40
1,

70
2

19
1,
71
9

1,
96
6,
51
0

30
,8
49

8,
30
1

68
,2

45
94
,2
26

14
,2
20

13
,1

72
66
2.
6

3,
86

3
2,

91
7

58
,9
80

Gh
ana

...
...

...
.._

._.
._ .

...
...

...
...

...
...

...
...

..1
4.

ri
.~

-
-

-
14
.0
00

65
,0

00
-

-
-

-
-

-
-

-
-

-
Gr

ee
ce

 ...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
4

42
3,
00
0

IF
~2

,0
00

-
49
,
0

75
,5

50
49

,2
00

43
,9
(0

36
1,

63
5

2,
40

0
1.

72
0

9.
10
0

23
,6

56
3,

50
3,
44
0

23
.5

-
51
9

16
,9

50
Hu

nga
ry.

...
.._

...
...

...
_ ..

...
...

...
...

._.
...

..1
16
1,
00
0

77
,5
(0

16
.9
00

1
,0
00

24
,0
00

29
,6
00

-
12
0.
70
0

3,
30
0

-
12
,0
00

3,
50
0

6,
10
0

1,
20

6
76

2
60

D
22
6

6,
30

0
Ind

ia
 ...

...
...

...
...

_..
...

...
...

...
.._

...
...

...
..2

3
4,

64
2.

16
1

81
1,
93
6

1&
3,

62
5

72
,E
00

5C
8~

40
5

51
,6

73
16
5,
60
0

20
3,

53
8

85
,0

00
-

6.
61
9

-
8,

24
Q

-
11
1.
7

6,
48
0

29
0

33
,6
17

Irc
bn

es
ia

 ...
...

...
...

...
...

...
...

...
...

...
...

...
..7

1.
00
7,
01
5

26
5,
98
0

32
,5

80
56

,8
60

10
1,
45
0

92
,9

7Q
99
,7
20

23
,4

30
1b
,2
00

-
-

-
-

-
-

-
-

-

Ir
an
 ...

...
...

...
...

.._
...

._.
_..

...
.._

...
...

_..
...

8
1.

16
7,

00
0

44
D,
40
0

-
19
6,
80
0

35
,0
00

13
5,
10
0

10
6.
50
0

18
0,
16
0

-
-

-
-

9,
20

0
-

21
6.

0
-

40
0

26
,8

00
Ira

q ..
...

...
...

...
._.

._.
...

.._
...

...
...

...
...

...
...

9
b3

7,
50

0
14
5,
O~
D

-
-

-
88

,0
00

79
,2

41
29
2.
00
0

-
-

-
2,

50
D

9,
4~

-
64

.0
-

-
38

,7
38

Ire
la

nd
 ...

...
...

...
...

...
...

...
...

...
...

...
...

.. .
...

1
71

.0
00

-
-

-
-

11
,0
00

-
53
,6
00

-
-

-
7.
G0
6

-
-

10
.3

-
10

-

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  29 of 40.  PageID #: 146



0
Wo
rl
dw
id
e 
Re
fi
ne
ri
es
-C
ap
ac
it
ie
s 
as
 o
f 
1a
n.
1,
 2
0
1
5

QO
rA

~e
 c
h
i
p
.
 hh
a

vr
oa
ue
do
u c
~
c
m
~
 N
cd

v
Ye

. o
f

1F
dc
wm

Th
mi

al
Ca
ta
~6
c

Ca
hy
ti
c

Ca
t d

pt
ro
-

Ca
t h

yd
ro
-

Hp
to
em

Ca
te

Sd
(Q

Co
na

tr
r 

re
fi

nw
ia

 
Cn

~e
di
sl
8l
ad
on

Co
lm

iB
~

!
~
~
~
L

cn
cl
d~
q

tr
e~
ti
q

Al
k~

la
ti

am
Po

I1
D~

.
An

nt
ic

s
ho
oe
r'
vm
Ae
n

lo
be
s

mg
je
na
te
s

(1
~I

Ne
(d

}
(f
in
es
 D
~
 da

d)
A
r
a
l

0 c
Isr

aeJ
...

_..
.._

_..
.._

 ...
...

...
...

...
_..

...
._.

.2 
Y1
0,
OO
D

11
8,
00
0

-
66

.0
00

49
,5

00
26
,5
00

-
96
.0
0D

-
Z.
20
0

-
-

-
7F

~D
-

-
-

2.
70

0

~
It

al
y.

_ ..
...

...
...

...
.._

...
...

...
...

...
_..

...
...

.14
 

2,
04

6,
30

9
75

D,
31

7
45
,0
00

32
8,
98
4

32
1.
00
0

23
9,
16
9

28
4~

C0
1,
08
5,
83

40
,3

30
1,
50
0

13
,4

00
92
,1
45

24
,O
OD

11
,7

20
30
0.
2

2,
04
6

1,
65
0

12
.2

06

~
ht
ay
 Co

as
t.

..
._

 ...
...

...
...

...
...

...
...

...
...

...
1 

63
,9
90

23
.9
90

-
-

-
12
,3
30

14
,4
80

27
,3

16
-

-
-

-
-

-
-

-
-

4,
33

0

~
Ja

rr
ei

~.
..

..
_.

..
._

 ...
...

...
...

...
...

...
...

...
.. ~
 

36
,0

00
1.

80
0

-
-

-
3,
70
0

-
2
3
0
0

-
-

-
-

-
-

-
-

-
85
0

~'
Ja

pa
n.

..
..

.. -
-..

-•-
---

-._
 ...

...
...

...
...

...
...

28 
4,

9b
6,

6A
0

1,
61
9,
34
0

12
3,
40
D

20
.0

01
94
6,
15
0

76
3,

23
5

18
1,

~D
4,

64
7,

21
0

65
,5

80
5,
7W

19
9,
15
7

22
,3

30
34

,0
13

2,
97

8
1.

42
5.

4
1.

86
3

9,
02
9

82
,3

70

p
Jor

dan
...

...
...

.._
_..

.._
...

_..
...

_..
...

.._
.1

90
.4
0D

21
,F

~O
D

-
-

4.
00

0
10
.9
00

52
x1

1
7
3
W

-
-

-
-

-
-

16
.0

-
-

4.
25
6

.~p
Ka

za
ld

is
ta

n.
..

._
_.

__
..

..
_.

..
..

_.
..

..
..

_3
 

34
0.
00
D

12
1,

ll
i7

24
,9
97

52
,O

7i
38
,3
56

51
,5
86

-
17
1,
99
0

-
-

-
-

-
-

21
.5

1.
00
0

12
4

8,
55
0

Ke
rry

a._
...

...
.__

...
...

_ ..
...

...
...

...
...

...
...

.1 
90

,O
DD

1.
70

0
-

-
-

8,
25

0
-

36
r'
~

-
-

-
-

-
-

-
-

-
1,
00
0

Ku
vk
d_
..
..
..
._
__
 ...

...
...

...
...

...
...

...
._.

.3 
93

6,
00

0
32

7,
75

0
72
.0
00

-
3b
fl
00

46
,6

20
1
1
5
5
0

58
6,
78
0

5,
61
6

-
-

-
-

6,
56

1
74
1.
6

2,
SO
D

4,
20

D
-

Ky
rg

ys
bn

..
..

..
..

._
_ ..

...
...

...
.._

...
...

...
..1

 
10
,0
0D

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

Li
be
ri
a .

...
...

...
...

.._
...

...
...

...
...

...
...

...
...

.1 
15

,0
0

I
.
~

-
-

-
2.

00
0

-
3
~

-
-

-
-

-
-

-
-

-
20
0

Li
by

a ..
...

...
...

...
...

...
...

...
...

...
...

_..
...

._.
.5 

37
8,
OD
D

3,
71
5

-
-

-
20
.2
50

-
43

,3
3U

-
-

-
-

63
5

-
-

-
-

3,
43
2

Li
tl~

uan
ia.

...
...

...
__.

._.
.._

...
...

_..
...

.._
..l

 
19
0,
DD
0

89
,3
D0

-
28

,9
0D

43
,2
04

45
,9

00
-

15
3.
90
6

-
7,
20
(}

-
1&

90
0

-
2~
7W

25
.0

-
32

0

M
ac

ed
on

ia
..

..
..

._
..

..
_ ..

...
...

...
...

...
...

...
.i 

50
,0
00

-
-

-
-

10
,8
E0

-
22

.5
0

-
-

-
4.

39
0

-
-

Mal
ays

i~.
...

._.
_..

._.
...

.._
...

...
._.

...
__.

.7 
52

6,
83

2
lO
1,
D0
0

24
,0

00
-

39
,0

00
75

,W
0

36
aD

D
21
6,
90
0

-
-

-
10

,8
00

-
-

14
72

2,
24
5

46
0

B4
O0
0

~ Wa
rb

ri
qu

e.
._

..
..

..
- ...

...
...

...
...

...
...

...
..1
 

11
3

-
-

-
-

2.
86

2
-

14
.~

~
-

-
-

-
-

Me
~o

ra
 ...

...
...

...
...

...
._.

...
...

...
...

...
...

.._
.6 

1,
54

0,
OD

0
75

4.
OD

C
19
1,
00
0

-
39

D,
50

0
27
9,

0
-

92
6;
J5
0

12
8.
45
6

-
11
,0
06

-
I6
.6
06

15
.4
9D

18
3.

0
-

-
58
,0
00

:Mo
roc

co.
...

.._
...

_..
...

...
._ .

...
...

...
...

...
.2 

15
4.

90
1

24
,9

21
-

-
5,

44
0

24
,3

59
-

35
,.
13
9

-
-

-
-

2A
60

-
-

-
-

5.
63

0

M
ya
nm
ar
..
..
..
..
..
_ ..

...
...

...
...

...
...

...
...

_3 
57
,0
00

4,
00

0
5,

20
0

-
-

-
-

-
-

-
-

-
50

0
-

-
12

0
-

-

Ne
th
ei
z~
ds
..
,.
..
_ ..

...
...

...
...

...
...

...
...

...
6 

1,
19
4,
67
3

71
1,
6D
4

41
,5
00

91
,4
04

10
3,

73
1

14
8,
51
0

19
7 
65

81
7,
49
9

15
,4
50

-
36
,4
68

8,
'1

30
11

,6
00

2,
71
5

35
89

-
1,

67
3

16
,5
00

Ne
fh

e•
Iz

rd
s A

nt
il
le
s ..

...
...

...
...

...
...

...
..1

 
32
0,
00
0

]9
5,

OD
0

-
80
,O
DD

50
,0
00

20
,0
00

-
11
9,
50
0

9,
OO
D

2,
00

0
-

-
12

,0
00

-
54

.5
-

30
0

26
,0
00

Ne
xZ

ea
la

nd
..

..
_.

..
..

..
..

_.
..

..
..

..
..

__
1 

10
7,
00
0

38
,2

70
-

-
-

25
,8
40

3
0
0
6

10
4,

90
-

-
-

-
-

-
60

.0
-

11
1

5,
49

0

Ni
ca
rg
ua
..
..
._
._
 ...

...
...

...
...

_..
...

._.
..1

 
19
,9
50

1,
42

5
-

-
-

2.
70

0
-

14
,~
J8
5

-
-

-
-

-
-

-
-

-
37

6

N'
~ga

ia
..

..
..

._
_.

._
._

..
..

..
_.

..
..

._
..

._
..

.4
 

44
5,

DD
6

12
4,
49
0

-
-

82
,7

00
70

,0
70

-
10
9,
23
1

9,
87
0

2,
27
4

29
1

3.
51
0

3,
87
8

-
-

-
-

14
,8

50

No
rt
h K

am
..

._
_ .

...
...

...
...

...
...

...
...

..2
 

71
.0

00
-

-
-

-
7,
30
D

-
7~
a0
0

-
-

1.
00
0

-
-

1,
00
0

No
rw
ay
 ...

...
...

...
._.

...
...

...
...

...
...

...
...

_2 
31

9,
OO

D
-

23
,0

00
32

.0
04

55
,0

00
34
,9
00

-
12
6,
00
0

-
11
.0
00

-
3.
84
0

-
-

-
61
0

20
-

Orr
en.

...
...

...
.._

._.
.._

...
...

._.
...

.._
...

...
.1 

85
,0

00
-

-
-

-
76
.0
00

-
21
,Q
D0

-
-

-
-

-
-

-
-

-
-

Pa
ki
sh
n.
..
..
..
..
_.
_.
..
_ ..

...
...

...
...

...
...

...
.6 

18
2,
14
6

19
,8
15

-
-

-
11

,6
50

-
54

,8
70

-
-

1.
40
0

-
3,
80
0

-
-

-
-

4.
20

0

Pa
pu
a 
Ne
w 
G
u
i
~
 ...

...
...

...
...

...
...

.._
.1 

32
,0
06

-
-

-
-

3,
5b
0

-
3~
~0
0

-
-

-
-

-
-

-
-

-
-

Pa
ra
gu
~y
..
..
._
..
._
..
..
..
..
..
._
..
_.
..
_.
--
-1
 

7.
50
0

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

Per
u..

...
.._

...
_._

._.
.._

...
...

...
._.

...
.._

...
6 

19
2,
95
0

94
,Q

7D
-

25
,7
00

33
50
0

2,
10

-
2.
80
D

-
-

-
-

-
-

-
-

-
3,
97
D

Ph
il

ip
pi

ms
._

_.
..

_ ..
...

...
...

...
...

...
...

„..
.3 

27
6,
00
0

61
,0

00
-

31
,0
00

19
.0
00

51
,O

OD
-

18
4.
99
D

-
-

-
l0

,O
D0

3,
70
0

-
37
A

-
70

12
Q0

Pd
an

d.
..

_.
._

..
._

_.
..

._
..

..
..

_.
_.

._
..

__
.4

 
49
2,
95
0

26
5.

12
3

-
-

32
,9

65
67
.5
14

14
5,
30
6

25
9,
50
7

3,
37
2

-
10
,2
62

23
,1
94

17
,7

96
2,
51
4

16
7.

0
-

5E
0

33
,3
71

Po
rh~

al.
...

...
_..

.._
 ...

...
...

...
...

...
...

...
...

2 
30
4,
17
2

87
.7
85

-
36
54
0

40
,5
0

50
,1

82
9,

18
0

2(
}1

,5
37

5,
40

0
-

17
,2

76
-

-
-

85
.3

-
25
2

-

Pu
eR
c 
Ri
co
__
 ...

...
...

...
...

...
...

...
...

...
...

.1 
73

.0
00

34
.0

00
-

-
-

21
,0
00

20
;]
W

21
.0
00

-
-

-
-

-
-

20
.Q

-
34

-

(a
al

ar
 ...

...
...

...
...

...
...

...
_..

...
...

...
...

._.
..2

 
33
6.
10
0

-
-

-
60

,O
D0

29
,4
0Q

20
rX

10
39
,3
50

-
-

-
25

.0
00

-
-

Ra
ra
ni
a .

...
...

...
...

...
...

...
...

...
...

...
...

...
..9

 
46
1,
78
9

24
7,

59
3

74
,0

05
26

,3
00

10
3,
57
9

49
,1
54

-
27

2,
02

2
2,

30
0

-
]2

.4
17

7,
21

3
9,
61
4

2,
99
6

38
.9

2,
93
5

15
6

10
,4

42

Ru
ss

iz
..

..
._

 ...
...

...
...

...
...

...
...

...
...

...
..4

0 
5,
49
9,
99
3

2,
08
1,
31
4

94
,3

38
2,

59
3

33
0,
81
7

74
6,
73
3

1
2
2
5
6

2,
17

0,
96

6
10

,0
06

1,
72

9
54
,6
97

27
.4

82
,8
42

7,
17
5

93
.3

3,
72
0

72
6

21
0,
54
5

5a
ud

iA
ra

bi
a_

..
..

..
..

._
_.
..
..
..
..
._
._
_.
8 

2,
49

6,
00

0
44
5,
95
0

-
14
1,
1O
D

10
3,
60

24
0.
50
0

13
5,
OD
0

49
3.

-0
60

31
,5
00

-
6.

50
0

33
,0

00
-

3,
70
0

19
DJ

-
-

-

Se
ne

g~
l.

._
_.

..
._

 ...
...

...
...

...
...

...
.._

.._
...

1 
25
,0
30

7,
16
0

-
-

-
1.
59
0

-
1.

93
0

-
-

-
-

-
-

-
-

-
-

Se
rb

ia
 &
 Mo

nf
en
e~
o.
..
..
..
._
..
..
._
..
..
2 

21
4,
ff
i6

50
,5

83
-

20
,3

40
18

,9
50

16
,8

22
-

50
,9
10

3,
07
0

-
2A

D
-

30
0

-
0.
5

-
59

2.
40

0

Si
er

ra
 Le

on
e.
..
..
..
_.
..
..
..
..
..
._
__
__
_.
.1
 

10
,0
00

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

Si
rg
aF
ae
..
..
..
..
..
._
 ...

...
...

...
.._

...
...

...
..3

 
1,
34
4,
50
0

34
2,

50
6

-
14
5,
21
0

86
,0
00

14
2,
47
0

14
7,

00
74
2.
00
0

9,
00

0
-

-
-

52
,5
0D

1,
40
0

29
7.

0
-

96
3

39
,5

00

Sl
ova

k'a
...

.._
...

...
._ .

...
...

...
...

...
...

...
...

..1
 

11
5,
00
0

55
,0
00

-
-

18
,0

00
21

,0
 0

42
,0

00
67

,8
00

4,
50

0
-

9,
25

0
6,

00
0

2.
00
0

1,
50
0

89
.6

-
27

6
2,

60
0

Sl
we

ri
a .

...
...

...
...

.__
...

...
_..

...
...

._.
_.1

 
13

.`
~

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

N

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  30 of 40.  PageID #: 147



0
Wo

rl
dw

id
e 
Re

fi
ne

ri
es
-C

ap
ac

it
ie

s 
as
 o
f 
Ja
n.
1,
 2
0
1
5

R
'

C6
a~

e 
ea
pa
ci
~~
 W
cA

Pr
od

uc
ti

on
 ~
pa
ci
h,
 Nc

d

off,
No
. o

f
Ua
cu
io
u

il
ur
ma
l

Ca
t~
yd
c

Ca
ta
l}
ii
c

Ca
l h

yd
ra

Ca
t h

yd
ro

Hy
dr

og
en

 
Co
ke

Su
Nu

r

C o
om
ry
 

ref
ine

ri
es
 

Cr
ud
e

dis
til

laf
ion

Co
k~
g

ap
er

ad
ai

s
ua

tl
ii
n`

re
Fo

mm
~

cr
ac

ti
~

t~
ti

a`
All

ryl
ati

ea
Po
UD
i~

Ar
om

at
ie

s
Bo
ne
~i
:a
6o
n

wh
en

~y
~e

re
le

s
(M
ac
id
l 

Qo
ma
s 
Pe

r d
al'

)
As
ph
aR

0 c
So

ut
h 
hf
ri
p ..

...
...

...
...

...
...

...
...

...
...

_..
.4 

50
3,
00
0

20
1,
37
5

26
,8
00

60
,0

00
10
8,
64
0

77
,1
42

11
,7
14

22
7.

77
2

9,
59

5
4,

94
0

fi
,9

0Q
12

,2
23

S,
LC

O
-

50
2

24
0

60
7

7,
10
0

~
So
ut
h 
Ka
ea
 ...

...
...

...
...

...
...

...
...

...
...

...
.6 

2,
%8
,5
DD

51
5.
65
Q

19
,0
0

-
3f
i7
,0
00

39
4,
00
0

33
9,

00
0

1,
54
3,
38
Q

48
,7

00
12

,8
00

16
1,
30
6

-
71

,3
0D

15
,7
00

1,
47
2.
5

1,
20
0

5,
28

0
86
,3
27

~
Sp
ai
n_
..
..
_.
..
..
__
_.
..
..
._
 ...

...
...

...
...

...
9 

1,
42

7,
50

D
41
4.
24
5

61
,1
00

14
9,
20
D

19
1,
30
0

19
6,
75
0

13
1.

50
D

82
7,
6j
0

16
,9

16
-

25
.8

06
36

,0
00

9.
E0
0

9,
60
0

30
0.
1

3,
56
5

1,
76
2

26
,6
0D

~
Sr

i l
an
la
 _.

_..
.._

_..
_..

._.
...

...
_..

...
._.

.1 
50
,0
00

24
,0

00
-

12
.5

00
-

5,
30

0
-

19
.2

95
-

-
-

-
-

-
-

-
-

I.
D0
0

~'
Sud

an.
...

._.
...

...
_..

.._
 ...

...
...

...
...

...
...

..3
 

12
1.
70
0

-
-

-
-

1,
90
0

-
8,
10
0

-
-

-
-

-
-

-
-

-
-

p
Su
ri
na
me

---
...

_ ..
...

...
...

...
...

...
...

...
...

...
1 

7,
00
0

7,
OO
D

-
2,
80
Q

-
-

-
-

-
-

-
-

-
-

-
-

-
-

.~p"
Sw
ed
en
..
._
..
..
.--

--_
-.-

--.
_..

...
.._

...
...

_b 
43
7,
00
0

13
5,
6D
0

-
66
,8
00

29
,7
00

10
,6

E0
48
,6
0Q

26
8,
54
0

-
3,

42
0

-
28
,5
30

-
-

53
.8

-
33

4
27
,4
60

Sw
it
re
ll
an
d _

_.
._
_.
._
 ...

...
...

...
...

...
...

...
1 

72
,O

DD
-

-
-

20
,4
00

12
,0

00
-

33
20

0
-

3,
SO
D

-
6.
40
0

-
-

2B
.0

-
-

-

Sy
ri
a.
..
..
..
_.
_-
_-
--
 ...

...
...

...
...

...
...

__2
 

23
9,
86
5

63
,1

35
18

,2
00

22
,6

89
-

31
,2
42

26
,4
10

80
,8
86

-
-

-
11

,4
93

-
-

27
.0

50
6

15
0

2,
22

3

Ta
nz

an
ia

._
 ...

...
...

...
...

...
.._

...
...

...
...

...
_1 

14
,9

00
-

-
2,
50
6

-
2,

50
D

-
4.

40
0

-
-

Th
ai

la
nd

 ...
...

...
...

...
...

...
...

...
...

...
...

._.
..4

 
64
5,
OO
D

20
1,

50
0

-
16

,5
83

90
,4
90

96
,7
70

43
,0
73

46
6,
91
7

-
-

-
19
,5
96

-
-

33
.5

-
42
0

2,
50

0

Tr
in

id
ad

 &
To
ba
go
 ...

...
...

...
...

_..
...

._.
..1

 
16
B4
OO
D

11
9,
20
0

-
24
,O
OD

24
,0
00

18
,0

00
45

,U
06

41
,0
00

1,
20
0

1,
59
0

-
-

-
1,
00
0

3G
.0

-
10

0
-

Tu
ni

si
a ..

...
...

...
.._

_..
...

...
._.

. ---
---

-..
.--

--1
 

~
.
~

-
-

-
-

3
,
~

-
-

-
-

-
-

-
-

-
-

-
-

Tu
rk
ey
 ...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.6 
6f
i3
,0
00

20
1.

76
7

-
23

,5
90

28
,9

35
fi

5,
66

2
53

,8
2Q

2
 ,

00
5

-
-

-
14
,0
55

5,
87

0
-

21
7.

5
18

0
31
5

20
,2

16

Tu
rk

me
ni

st
an

 ...
...

...
...

...
...

...
...

...
...

...
.2 

23
6,

97
0

91
,b
45

28
,5

68
-

15
.1

51
52

,5
40

-
63
,5
W

1,
02

8
1,
22
3

-
-

2,
00

0
-

-
1,
04
0

-
41

5

Uk
ra
in
e ..

...
...

...
...

_..
...

...
.._

...
_..

_..
__.

6 
87
9,
75
9

34
3,

0 
2

22
,1
49

17
,2

91
70

,1
00

14
6,

73
5

7,
20
0

31
5,
01
3

-
-

3,
46

4
-

50
0

12
5

21
5

7Q
5

17
6

12
,7

85

Ur
rit

ed 
Ar
ab
 Em

ira
ffi

s..
...

...
.._

.._
.._

_.5
 

71
3,
25
0

92
.8
70

-
-

34
.3
50

25
,8

75
31
,0
50

15
8.
62
7

1,
14
0

1,
9D
0

-
-

-
-

58
.8

-
57

70
0

Un
it

ed
 K
in
gd
om
 ...

...
...

...
...

...
...

.._
...

_.8
 

1,
40
1,
70
5

68
2,

96
3

67
,8

50
10
1,
57
1

34
7,
86
7

28
3,
86
6

36
,0
00

1,
07

0,
99

0
67
,0
33

9,
50
0

14
,5

90
65
,7
98

13
.9

99
3,

06
3

13
3.
0

2,
40

0
75
2

26
,0
00

Ur
~d

 St
a6
es
 ...

...
...

...
...

...
...

...
...

_..
123

 1
8,
02
4,
75
0

6,
06
8,
19
7

2,
69
2,
62
5

33
,5
20

5,
56
9,
31
6

3,
48
6,
07
9

1,
90

5,
05

0
14
,5
07
,1
77

1,
15

8,
07

2
~
,
n
o

34
4,
28
9

66
2,

19
3

22
2,

80
0

29
,6
50

4,
27

18
13
7,
66
6

34
,3

32
48
6.
11
7

Ur
ug

iu
y.

_.
..

._
 ...

...
...

...
...

...
...

...
...

.._
...

1 
50
,O
D0

25
,O
D0

-
7.
00
0

12
.0
0D

12
,0

00
-

23
.0
00

-
-

-
6,
00
0

-
-

-
-

-
-

Uz
bd
i~
sh
n.
__
_.
._
..
..
..
_.
..
..
._
..
..
__
..
3 

22
4,
27
1

45
,6

11
17
,6
61

9,
58

5
-

23
,4

87
-

3,
80

4
-

-
-

-
9,
34
7

-
-

~
0

-
4.
15
1

Ve
nr

su
da

..
_.

..
..

._
 ...

...
...

...
...

_..
.._

_..
.5 

1,
28

2,
10

0
58

5,
78

0
14
4,
90
6

-
23

1,
80

0
49

,5
00

-
38

9,
70

0
65

,8
00

-
Z,

UD
O

20
,7
00

12
,0

20
12

,8
30

14
7.

6
5,

20
0

1,
47

1
36
,0
00

Vi
et

ri
am

 ...
...

...
...

...
...

...
...

...
...

...
...

_..
...

1 
14
0.
00
0

-
-

-
-

-
-

-
-

Ye
r~

n.
..

__
_ ..

...
...

...
...

...
...

...
...

...
_..

_2 
14
0,
00
0

1Q
.~

00
-

-
-

14
.5
00

-
-

-
-

-
-

-
-

-
-

-
3,

DD
0

Za
mb
ia
..
_.
._
 ...

...
...

...
...

...
...

_..
.._

...
._1

 
23
.7
50

2,
28

0
-

-
-

5.
32

0
-

8,
55
0

-
-

-
-

-
-

-
-

-
5,

52
7

T o
fa
l.
._
..
..
._
..
..
._
..
..
..
_.
..
..
_.
..
..
64
3 
87
,9
58
,7
35

28
,3
39
,8
11

4,
80
7,
00
5

3,
48
8,
17
6

14
,3
38
,1
90

11
,2

18
,2

77
5,
94
2,
82
6

44
,5

03
,3

10
2,

04
8,

05
5

18
4,
31
6

1; 1
95

,0
69

1,
54
9,
49
7

81
2,

02
4

19
6,

32
.8

14
,3
91

2D
8,
14
6

83
,5

18
 

1.
12
4,
52
4

w

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  31 of 40.  PageID #: 148



APPENDIX A1.2

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  32 of 40.  PageID #: 149



A
P
P
E
N
D
I
X
 A
 1.2

M
ethodology for Calculating Refinery Flaring Limitation

C
alculation

Refinery C
r
u
d
e

Refinery
U
S

Refinery/US
3
6
5-
D
a
y
 Rolling

R
e
 ane

Basis
C
a
 aci 

/
c
d

C
o
m
 lexi

C
o
m
 lexi

C
o
m
 Zexi

A
v
e
r
a
 e
 S
C
F
D

E
I
A
/
O
&
G
J

T
oledo, O

H
(b/cd)1

172,800
11.61

11.16
1.04

899,379

N
otes:

1 D
a
t
a
 in barrels per calendar d

a
y
 (b/cd) are s

h
o
w
n
 o
n
 the next page. U

S
 capacities as o

f
 1/1/2018 as taken fro

m
 U
S
 E
I
A
 report "

U
.
S
.

N
u
m
b
e
r
 a
n
d
 Capacity o

f
 Petroleum Refineries" (published 6/25/2018) w

e
r
e
 used preferentially. S

e
e
 Attachment 1 to A

p
p
e
n
d
i
x
 Al.l,

along with the corresponding Toledo Refinery capacities as o
f
 1/1/2018 submitted b

y
 the Toledo Refinery o

n
 F
o
r
m
 E
I
A
-
8
2
0
 A
n
n
u
a
l

R
efinery Report Parts 5, 6

,
 a
nd
 7. S

e
e
 Attachment 2

 to A
p
p
e
n
d
i
x
 A1.1. W

h
e
r
e
 b/cd data w

a
s
 not available in the E

I
A
 report, barrels

per stream d
a
y
 (b/sd) data fro

m
 E
I
A
 report w

e
r
e
 converted to b/cd for s

o
m
e
 processes using O

&
G
J
 factors (0.95 for v

a
c
u
u
m

d
istillation a

nd
 0.9 for a

n
y
 other processes) w

h
e
r
e
 noted. F

o
r
 polymerization capacity, w

h
i
c
h
 is not included o

n
 the U

S
 E
I
A
 report, the

O
il &

G
a
s
 Journal W

o
r
l
d
w
i
d
e
 Refining S

u
r
v
e
y
 (published 12/1/2014) calendar d

a
y
 capacity w

a
s
 used for the U

S
 capacity, a

n
d
 the

T
oledo Refinery's capacity, w

h
i
c
h
 w
a
s
 not included in that report, w

a
s
 both added to the U

S
 capacity a

nd
 counted as the Toledo

R
efinery's capacity. S

e
e
 Attachment 3

 o
f
 A
p
p
e
n
d
i
x
 A1.1. For hydrogen capacity, the capacity o

f
 the Linde hydrogen plant w

h
i
c
h
 is

tied into the Toledo Refinery's flare system w
a
s
 a
d
d
e
d
 to both the U.S. capacity reported in the U

S
 E
I
A
 Report "

U
.
S
.
 N
u
m
b
e
r
 a
n
d

C
apacity o

f
 Petroleum Refineries" (published 6/25/2018), a

n
d
 included in the Toledo Refinery's hydrogen capacity.

Z N
e
l
s
o
n
 Complexity factors are s

h
o
w
n
 o
n
 the next page, a

n
d
 are specified in C

D
 A
p
p
e
n
d
i
x
 A1.1.

P
a
g
e
 1
 o
f
 2

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  33 of 40.  PageID #: 150



A
P
P
E
N
D
I
X
 A
 1.2

M
ethodology for Calculating Refinery Flaring Limitation

P
rocess

Nelson
C
omplexity
F
actor

Toledo R
e
 re2 

C
a
 aci 

a
s
 a
 1/1/2018

U.S. C
a
 

ci 
a
s
 o
 1/1/2018

b/cd, except
H
Z a

n
d
 S

Sourczl• j
b/cd, except
H
Z a

n
d
 S

Source`•z s, s

A
t
m
o
s
 heric Distillation

1.00
172,800

Part 5, Toledo Refine 
's 2

0
1
8
 EIA-820, b/cd

18,598,497
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 and C

 
., b/cd

V
a
c
u
u
m
 Distillation4

1.30
0

Part 6, Toledo Refine 
's 2

0
1
8
 E
I
A
 820, b/sd*0.95

8,622,437
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 and C

 
., b/sd*0.95

C
okin °

7.50
0

Part 6, Toledo Refine 
's 2

0
1
8
 E
I
A
 820, b/cd

2,719,950
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 and C

 
., b/cd

C
atal 

'c Crackin 
-Fresh Feed

6.00
73,700

Part 6, Toledo Refine 
's 2

0
1
8
 E
I
A
 820, b/cd

5,552,991
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 and C

 
., b/cd

C
atal 

~c Crackin 
- R

e
c
 cle Feed

6.00
0

Part 6, Toledo Refine 
's 2

0
1
8
 E
I
A
 820, b/sd*0.9

69,201
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 a
nd
 C
 

., b/sd*0.9
R
eformin

5.00
46,900

Part 6
,
 Toledo Refine 

s 2
0
1
8
 E
I
A
 820, b/cd

3,463,906
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 and

 C
 

., b/cd
H
 drocrackin

8.00
46,100

Part 6, Toledo Refine 
's 2

0
1
8
 E
I
A
 820, b/cd

2,245,934
E
I
A
 Website 2

0
1
8
 Data —

 N
o
.
 and

 C
 

., b/cd
H
 drotreatin

2.50
134,910

Part 6, Toledo Refine 
's 2

0
1
8
 E
I
A
 820, b/sd*0.9

15,927,484
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 a
nd
 C
 

., b/sd*0.9
A
l 

laces
10.00

8,955
Part 7, Toledo Refine 

's 2
0
1
8
 E
I
A
 820, b/sd*0.9

1,184,136
E
I
A
 Website 2

0
1
8
 Data

—
P
r
o
d
.
 C
 

., b/sd*0.9

H
 dro e

n
 
m
m
c
f
d

1
0
0
0

1
1
0

Desi 
basis o

f
 the Linde 

lar_t
3,037

E
I
A
 Website 2

0
1
8
 Data, Prod. Cap., m

m
c
f
d
,
 plus the

H
ydrogen Plant Capacity o

f
 Linde G

a
s
 in Oregon,

O
hio, which is tied into T

R
C
'
s
 Hazes stem

S
ulfur short tons/da

240.00
1
1
6

Part 7, Toledo Refine 
's 2

0
1
8
 EIA-820, U

c
d

41,419
E
I
A
 Website 2

0
1
8
 Data —

 Prod. C
 

., b/sd*0.9
T
hermal Processes 

isbreakin 
°

2.75
0

Part 6, Toledo Refine 
's 2

0
1
5
 EIA-820, b/sd*0.9

14,400
E
I
A
 Website 2

0
1
8
 Data

—
N
o
.
 and

 C
 

., b/sd*~.9

P
ol 

erization
10.00

2,970
Janu 

—
O
c
t
o
b
e
r
 2
0
1
7
 Actucl Pro3ucrion Rate

72,740

O
&
G
J
 (1 2/1/2014), W

W
 R
e
f
m
i
n
~
 -Capacities b/cd,

plus T
R
C
'
s
 Polymerization Capacity which w

a
s
 not

included in this r 
ort

A
romatics

20.00
9,720

Part 7, Toledo Refine 
's 201fi EIA-820, b/sd*0.9

291,403
E
I
A
 Website 2

0
1
8
 Data —

P
r
o
d
.
 

., b/sd*0.9
Isomerization̂

3.00
0

Part 7, Toledo Refine 
's 201fi EIA-820, b/sd~`0.9

669,024
E
I
A
 Website 2

0
1
8
 Data

—
P
r
o
d
.
 

., b/sd*0.9
L
ubes°

10.00
0

Part 7, Toledo Refinery's 2
0
1
E
 EIA-820, b/sd*0.9

236,106
E
I
A
 Website 2

0
1
8
 Data

—
P
r
o
d
.
 

., b/sd*0.9
A
s ha1Y`

60.00
0

Part 7, Toledo Refine 
's 2

0
1
E
 EIA-820, b/sd*0.9

593,104
E
I
A
 Website 2

0
1
8
 Data —

 Prod. C
 

., b/sd*0.9
C
oin 

lexi
11.61

11.16
N
otes:

'
 Data in barrels per calendar day (b/cd) are s

h
o
w
n
 o
n
 the next page. U

S
 capacities as of 1;1/2018 as taken fro

m
 U
S
 E
I
A
 report "U.S. N

u
m
b
e
r
 and

 Capacity o
f
 Petroleum

R
efineries" (published 6/25/2018) were used preferentially. See Attachment 1 to Appendix Al_1, along with the corresponding Toledo Refinery capacities as o

f
 1/1/2018

submitted b
y
 the

 Toledo Refinery o
n
 F
o
r
m
 EIA-820 Annual Refinery Report Parts 5, 6, and

 7. gee Attachment 2
 to Appendix Al.1. W

h
e
r
e
 b/cd data w

a
s
 not a~•ailable in the EIP,

report, barrels per stream day (b/sd) data fro
m
 E
I
A
 report were converted to b/cd for s

o
m
e
 processes using O

&
G
J
 factors (0.95 for vacuum distillation and

 0.9 for any
 other

processes) wherz noted. For polymerization capacity, which is not included on the U
S
 E
I
A
 repart, the Oil &

G
a
s
 Journal Worldwide Refining Survey (published 12/1/2014)

calendar day capacity w
a
s
 used for the U

S
 capacity, and the Toledo Refinery's capacity, which was not included in that report, w

a
s
 both added to the U

S
 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

H
aze system w

a
s
 added to both the U.S. capacity reported in the U

S
 E
I
A
 Report "U.S. N

u
m
b
e
r
 and

 Capacity of Petroleum Refineries" (published 6/2
5/2018), and

 included in the
T
oledo Refinery's hydrogen capacity.

2 O
&
G
J
 (12/1/2014) =

O
i
l
 &
G
a
s
 Journal Worldwide Refining Survey (published 12/1/2014) o~'petroleum refinery capacities as of 1/1/2015, published 12/1/2014).

"
Worldwide Refineries —Capacities as o

f
 1/1/2015". U.S. data o

n
 p. 3. See Attachment 3

 of Appendix Al.l.
"
Worldwide Refining". P

B
F
 Holding C

o
 -Toledo Refinery data. on p. 54. See also Attachment 1 of this Appendix A1.2

3 Part 5, 6, or 7, Toledo Refinery 2
0
1
8
 EIA-820 =

 U
.
 S. Energy Information Administration F

o
m
 EIA-820 submitted by the Toledo Refinery. See Attachment 2

 of Appendix Al.1.
4 Process not at Toledo Refinery in 2

0
1
8

5 E
I
A
 Website 2

0
1
8
 Data. —

 N
o
.
 and

 Cap. =
 U.S. Energy Information Administration Website (www.eiagov), "

N
u
m
b
e
r
 and

 Capacity of Petroleum Refineries" for the Year 2018.
S
ee Attachment 1 of Appendix A

l
.
 l

6 E
I
A
 Website 2

0
1
8
 Data. —Prod. Cap. =

 U
.
 S. Energy Information Administration "Production Capacity of Operable Petroleum Refineries" for the

 year 2018. See Attachment 1
of
 Appendix A

l
.
 l

P
a
g
e
 2
 of 2

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  34 of 40.  PageID #: 151



•

ATTACHMENT

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  35 of 40.  PageID #: 152



~, ~
Ch

ar
ge

 ca
pa

ci
ty

, W
cd

Pr
od

uc
ti

on
 c
ap

ac
it

y,
 W
cd

W
Ol
LU
WI
DE
 R

EF
lN

IN
G

Va
cu
um

Th
er

ma
l 

Ca
ta

ly
ti

c
Ca
ta
ty
ti
c

Ca
ta
ty
Gc

Ca
ta

ly
ti

c
Hy
dr
og
en

Ca
ke

Su
lf
ur

C o
mp
am
 a
nd
 re

fi
ne

ry
 lo

ca
ti
on

Cr
ud
e

dis
til

lat
ion

Co
ki
ng

op
er

at
io

ns
 

cr
oc

ki
ng

re
fo
~m
io
g

Ir
yd
ro
cr
ac
ki
ng

ry
dr

of
re

at
in

g
Al

ky
la

ti
on

Po
IJ
Di
m.

Ar
om

at
ii

cs
Is
om
er
iz
at
io
n 

Lu
6e
s 

Ox
yg

en
at

es
(M

Mc
fd

)
Nd

)
(N
d)

As
ph
al
t

P
B
F
 H
ol
di
ng
 C
o.

 L
L
B

17
0,

00
0

30
,0
00

-
-
 

1 6
0,
00
0

1 4
5,

60
0

~2
8,

2C
0

1 4
8,

00
0

i9
,0
00

-
1 9
,0

00
-
 

-
 

-
1 5
2.

0
-

T
d
e
d
o

To
ta

l
57

2,
00

0
18

0,
62

5
52
,2
00

17
0,

20
0

15
3,

30
0

79
,5
00

32
2,

25
0

26
,4
50

15
,3
00

16
,2

00
 

-
62
.4

2,
80

6
54
0

23
,1
00

OK
LA
HO
MA

P
I-
il

li
ps

 6
C
~
P
o
n
c
a
 C
it

y
20

3,
00

0
80
,0
00

2 2
3,
10
0
-
 

1 5
9,
30
0

14
4,

00
0

-
1 4
4,

00
0

~1
3,
OO
D

1 2
,4

00
-

1 1
0,

00
0 

-
 

-
1 3
1.

4
1,

15
0

2
0
0

-
4 1

4,
85

0
3 1
3,

40
0

6 1
5.

4

5
~
}
,
1
~
~

8
19

,8
00

X
43

,7
00

X
12

,1
00

H
ol
ly
 F
ro
nt
ie
r 
Co

rp
. -
Tu
ls
a

12
5,

00
0

-
-

-
 
-

-
-

-
-

-
 

_
 

-
_

_
_

_

V a
le
ro
 E
ne
rg
y 
C
o
r
p
.
-

90
,0

00
32
,0
00

-
-
 

1 3
0,
57
6

3 2
1,
67
9

11
2,

00
0

1 2
6,
50
0

2 7
,0

12
-

-
3 7
,0

00
 

-
 

-
1 2
6.
0

-
2
4
3

11
,0

00
A
rd
mo
re

5 2
8,
00
0

4 2
6.
0

$3
2,
00
0

W
yn

ne
wo

od
 R
ef
in
in
g 
C
o
.
-

70
,0

00
42

,0
00

-
-
 

1 2
0,
50
0

31
8,

50
0

1 1
5,
00

1 1
2,

50
0

24
,
0
0

-
-

3 3
,5

00
 

-
 

-
1 9
.0

-
-

5,
00

0
W
yn

ne
wo

od

5 4
,4

00

i'
- 1
3,

00
0

To
la

l
48
8,
00
0

15
4,

00
0

23
,1

OD
-
 

11
0,
37
6

84
,1

79
27
,O
m

30
4,

95
0

24
,0
12

2,
40

0
-

33
,9
00
 

-
10
7.
8

1,
15

0
44
3

16
,0
00

P E
NN

SY
LV

AN
IA

A
me
ri
ca
n 
Re
fi
ni
ng
 G
r
o
u
p
-

11
,0

00
-

-
-
 
-

1 1
,8

00
-

1 3
,5

00
-

3 6
0
0
 

2,
60

0 
-

-
-

Br
ad

fo
rd

D
el

ta
 A
ir
 L
in

es
-T

ra
in

er
18

5,
00

0
78
,7
00

-
-
 

1 4
8,

40
0

3 4
8,

80
0

°
 42

1,
50
~J

X5
1,
90
0

2 1
1,

80
0

-
-

-
-

1
6
0

-

'2
5,

80
0

33
8,
30
0

1'
14

,2
00

P
hi

la
de

lp
hi

a 
En
er
gy
So
lu
-

33
0,
00
0

15
7,

40
0

-
-

1 6
8,
00
0

-
X8

5,
60

0
2 1
6,

70
0

-
1 3
,7
00

17
,3
00
 

-
 

-
-

-
-

-
ti
on
s-
Ph
il
ad
el
ph
ia

1 1
13

,5
00

'7
8,

00
0

4 1
0,

00
0

U
ni

te
d 
Re
fi
ni
ng
 C
o.
-
W
a
r
-

70
,0
00

27
,0
00

-
-
 

1 2
3,
00
0

21
6,

00
0

-
~
2
0
,
0
~

1 3
,5

00
11
,0

00
-

3 6
,8

00
 

-
 

-
-

-
-

12
,0

00
re
n

6,
00

0

O
'1

4,
00

0
see

TH
aI

59
6,
00
0

26
3,

10
0

-
-
 

18
4,

90
0

13
4,

60
0

21
,5
00

33
7,

30
0

32
,0
00

1,
00
0

13
,7
00

14
,7
00
 

2,
60

0
-

-
16

0
12
,0
00

v
TE

IN
ES

SE
E

H o
Va
le
ro
 E
ne

rg
y 
Co

rp
.-
M
o
m
-

19
5,

00
0

-
-

-
 

1 6
9,
00
0

33
6,
00
0

-
-5
2,
00
0

2_
2,

00
0

-
-

3 4
,0
00
 

-
 

-
-

7
4
8

1
0
5

-
P
hi
s

5 7
3,
60
0

p
1
25
,7
15

n
To

he
l

19
5,

00
0

-
-

-
 

69
,0
00

36
,0
00

-
15

1,
31

5
12

,0
00

-
-

4,
00

0 
-

-
'4
8

10
5

T E
XA
S

N o a
Al
on
 U
S
A-
B
i
g
 S
pr
in
g

73
,0
00

24
,0
00

-
-
 

1 2
4,
00
0

12
1,
00
0

-
X 2
5,
50
0

25
,O

OC
~

-
1 2
,0

00
-
 

-
 

-
-

-
1
3
5

8,
00
0

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  36 of 40.  PageID #: 153



APPENDIX A1.3

Case: 3:19-cv-00232  Doc #: 2-2  Filed:  01/30/19  37 of 40.  PageID #: 154



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

1 of 3
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APPENDIX A1.3

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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