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Dear Mr. Kino:

Attached please find the annual update of Chevron’s Flare Minimization Plan (FMP).

The content of Appendices A, B, C, and D in this public version of this FMP have been blocked out. Full
copies of updated Appendices A, B, C, and D will be included in a Trade Secret transmittal of the FMP,

provided under separate cover.

Trade Secret Information
Appendices A through D to this FMP contain confidential business information and are trade secrets of

Chevron Products Company, a division of Chevron U.S.A. Inc, as defined by the California Public Records
Act, Government Code Section 6254.7 et seq., and 40 CFR Part 2, Subpart B, 18 USC 1905 and 5 USC
552(b)(4). This response is protected from public disclosure under California law, including Government
Code Section § 6254.7, and the District’s procedures in Section 11 of the District’s Administrative Code.
Because of the sensitive and competitive nature of the information, Chevron Products Company requests
that the BAAQMD afford the information Confidential Business Information treatment indefinitely.

If you have any questions, please contact Ms. Laura Kurt at (510) 242-5219.

Sincerely,
Shawn Lee
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Executive Summary

This Flare Minimization Plan (FMP) for the Chevron Richmond Refinery (the “Richmond
Refinery”) is provided pursuant to the requirements of Regulation 12, Rule 12, which was adopted
by the Bay Area Quality Management District (BAAQMD) on July 20, 2005. The FMP defines a
series of measures intended to reduce flaring to the extent that is feasible without compromising
safety and necessary refinery operations and practices. It is the Richmond Refinery’s policy that
flare events will only occur within the scope of Reg. 12-12, and that we will adjust the operation
of process units to prevent flaring when consistent with safe and reliable operations.

Time Period Covered by the FMP Update (the “FMP Year”)

Pursuant to Regulation 12, Rule 12, Section 404.1 (12-12-404.1), the Annual Update is due 12
months after approval of the initial FMP and annually thereafter. To ensure consistency the FMP
updates are due no later than October 1 each year. The FMP update due October 1, 2018 covers
the 12-month period from July 1, 2017 to June 30, 2018.

An interim update was submitted in March 2018 in accordance with 12-12-404.2 and addressed
additions and modifications to equipment described in Section 12-12-401.1.1 that require a
District permit to operate. The interim update also contained updates to equipment which do not
require a District permit to operate. Planned additions and modifications include new vent gas
flowmeters, the addition of supplemental natural gas to every flare, and in some instances the
relocation of relief lines upstream of the new vent gas flowmeters. These changes are necessary
to meet the accuracy requirements of 40 CFR 63 Subpart CC and to ensure the new flow meters
are accurately monitoring all vent gas sent to the flares (Regulation 12-11-501). Additional detail
on these updates is provided in Section 2.1 and Appendix B.

This Annual Update also addresses additions and modifications to meet the accuracy
requirements of 40 CFR 63 Subpart CC that were still under engineering evaluation at the time
the interim update was submitted in March 2018. These additions and modifications include
equipment on the supplemental natural gas lines and the North and South Isomax steam
systems. Design drawings of additions and modifications are in Appendix B.

Graphics Depicting Progress of Flare Minimization

The Richmond Refinery has achieved significant reductions in flaring volumes and emissions
during the previous 12 months. The following graphics demonstrate this reduction in flaring since
2004. The first graphic displays the annual average quantities of vent gas flow. The second
graphic displays the annual average methane, non-methane hydrocarbon (NMHC), and sulfur
dioxide (SO2) emissions.

Updated October 1, 2018
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Discussion of Flare Reductions and New or Amended Prevention Measures

Over the past 12-months, the Refinery has managed to maintain its average flare emissions at
levels well below those in 2004-2007. This continued flare performance is attributable to an
ongoing, refinery-wide emphasis on minimizing flaring and additional reductions during planned
maintenance activities. These flare reductions are driven by improvements in the following three
primary focus areas: (1) source control program, (2) equipment and process unit reliability, and
(3) planned maintenance practices.

The Refinery’s source control program identifies sources contributing to the volume of gases
going to the relief system that may be re-routed, mitigated or eliminated. Minimizing sources to
the relief system decreases average loading on the Flare Gas Recovery (FGR) compressors,
increasing FGR available capacity to be used to capture gases for emergency situations. For
example, during this reporting period, sources that contribute to the FGR were identified and
reduced thus increasing the available capacity of FGR compressors.

A key aspect in the operation of the Refinery is a refinery-wide program that focuses on the
reliability of equipment and process units. Investments in equipment reliability directly contribute
to flare minimization. For example, during this period, source control efforts have identified
several valves in the process units that were leaking process gas into the relief system and
required maintenance. This and similar actions result in reliable operation and minimization of
the contributions to the flare gas compressors.

Historically, planned maintenance events accounted for a substantial portion of Richmond’s
flaring activity. As a result, a variety of enhancements have been made to the Refinery’s practices
for relief system management during planned maintenance. Examples are: (1) using temporary
condensing equipment to decrease the impact of steaming equipment to relief and (2) staggering
the vessel depressurizing schedule to minimize load on the relief system. In addition, planned
maintenance scopes of work are evaluated for opportunities to minimize the potential for flaring
and a project “flare plan” is created. Where feasible, schedules of the maintenance activities are
adjusted so that the potential to flare is minimized. For example, during this period, the Refinery
has dedicated engineering resources to ensure any upcoming major maintenance event is
prepared to minimize and, at times, eliminate flaring by altering the scheduled depressuring of
process vessels.

In addition to these proactive elements of the Refinery’s flare minimization program, Operations’
approach in responding to equipment malfunctions and unplanned shutdowns is having a positive
impact on the reduction of flaring. The emergency procedures and Operations’ responses to
unplanned situations include a focus on the impact to the relief system and how to take the
necessary operational actions, while maximizing relief gas recovery and consequently minimizing
flaring. In some cases, flaring cannot be avoided and the flares are used to protect the safety of
equipment, personnel, and the environment. Added flexibility in the Refinery's relief gas recovery
system, including dual service compressors that can support the relief system when needed,
provides Operations with more flexibility when responding to emergency situations. Lastly,
Chevron identifies all flaring activities for the purpose of reporting vent gas volume and emissions
in accordance Regulation 12, Rule 11. For flare activities below BAAQMD thresholds that would
trigger causal analysis, Chevron continues to identify the cause(s) for all flare activities and
implement lessons learned that can improve flare minimization efforts and overall flare
performance.

Updated October 1, 2018
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The following updates to the Flare Minimization Plan identifies planned additions and
modifications of equipment described in Regulation 12-12-401.1.1.
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1.0 Introduction

This Flare Minimization Plan (FMP) for the Chevron Richmond Refinery (the “Richmond
Refinery”) is provided pursuant to the requirements of Regulation 12, Rule 12 (Reg. 12-12), which
was adopted by the Bay Area Air Quality Management District (BAAQMD) on July 20, 2005. The
FMP defines a series of measures intended to reduce flaring to the extent that is feasible without
compromising safety and necessary refinery operations and practices. It is the Richmond
Refinery’s policy that flaring events will only occur within the scope of Reg. 12-12, and that we
will adjust the operation of process units to prevent flaring when consistent with safe and reliable
operations. This FMP addresses all the applicable requirements of Regulation 12, Rule 12,
Section 400. Certain requirements related to historical operations are not applicable, since the
Hydrogen Plant comprises entirely new equipment and the Hydrogen Plant flare has not yet
begun operation.

Reg. 12-12 prohibits flaring “unless it is consistent with an approved FMP and all commitments
under that plan have been met.” BAAQMD 12-12-301. For purposes of this regulation, flaring
is defined as “the combustion of vent gas in a flare,” [Reg. 12-12-203], and “vent gas” is defined
as “any gas directed to a flare excluding assisting air or steam, flare pilot gas, and any
continuous purge gases,” [Reg. 12-12-213]. The FMP does not apply to flaring that the APCO
determines to be “caused by an emergency and is necessary to prevent an accident, hazard or
release of vent gas directly to the atmosphere” [Reg. 12-12-301].

The key approaches used to reduce flaring include planning efforts focused at flare minimization
coupled with evaluation of the causes of flaring events that do occur and implementing corrective
actions from those events. By using this approach and having an understanding of the causes
of flaring events, we can incorporate the lessons learned into future planning and flare
minimization efforts. The FMP also examines the costs and benefits of potential equipment
modifications to increase flare gas recovery.

Hydrogen Plant Flare

The Hydrogen Plant flare (S-6021) is mainly required for safety reasons. The flare system is
designed to handle excess gases in the event of a safety-related rapid unit depressurization at
the Hydrogen Plant. There will be no routine flaring operations. The flare will be operated
infrequently in accordance with Part 28 of the Authority to Construct for the Richmond
Modernization Project (BAAQMD Application #12842-Conditon #24136) and this plan. The
primary purpose of the flare will be for the combustion of gas streams that could otherwise pose
a significant safety hazard if released at the refinery. The use of a refinery flare for safety reasons
is consistent with Regulation 12, Rule 12, Section 101.

The potential use of the existing refinery North and South Yard flare systems to flare gas streams
from the new Hydrogen Plant was evaluated, and it was determined that this option is not feasible
because of the distance to existing refinery flare systems. The relief gases from the previous
hydrogen plant, being replaced by the new plant, were routed to source S-6012 at the refinery,
so any flaring occurring at the new Hydrogen Plant flare will be balanced by a reduction in flaring
from flare S-6012. The new Hydrogen Plant is anticipated to be more efficient and more reliable
than the previous plant, and an overall reduction in flaring events is anticipated. As a result, the
use of the new Hydrogen Plant flare is consistent with refinery flare minimization.

The Authority to Construct for the Richmond Modernization Project, including the new Hydrogen
Plant, was reissued on February 11, 2015 (Plant No. A0010, Application No. 12842 - Condition
#24136).

Updated October 1, 2018
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1.1 Background Information on Flare Systems

The following section describes how gases are generated and handled by refinery flare systems.
A simplified schematic of a refinery flare system with flare gas recovery is shown in Figure 1-1.

Figure 1-1, Simple Schematic - Flare System with Flare Gas Recovery
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Relief Gases

Refineries process crude oil by separating it into a range of components, or fractions, and then
processing those components to produce a planned yield of desired refined products. Petroleum
fractions include heavy oils and residual materials used to make fuel oil, mid-range materials
such as diesel, jet fuel and gasoline, and lighter products such as butane, propane, and fuel
gases.

A typical refinery is organized into groups of process units, with the general goal of maximizing
the production of transportation fuels — gasoline range materials in the summer; distillate (jet and
diesel) range materials in the winter. Each unit takes in a set of feed streams and produces a set
of product streams with the composition changed (or upgraded) as one step toward production
of an optimal mix of refined products. Many of these processes operate at elevated temperatures
and pressures, and a critical element of safe design is having the capability of releasing excess
pressure via relieving devices to the relief gas header to return processes to a safe posture in a
controlled manner. These separation and rearrangement processes also produce and/or
consume materials that are gases at atmospheric pressure. As a final step in processing, many
units provide treatment to conform to environmental specifications such as reduced sulfur levels.

Updated October 1, 2018
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The Richmond Refinery requires hydrogen in operating processes and for other uses. Hydrogen
is used in refining to increase the fraction of crude oil which can be used to produce gasoline as
well as other higher-value petroleum products. Hydrogen is also used in conjunction with a
desulfurization catalyst to remove sulfur and nitrogen from hydrocarbon products.

North and South Yard Flare Systems

Refineries are designed and operated so that there will be an optimum balance between the rates
of gas production and consumption. Under normal operations, gases that are not recovered as
products (predominantly methane, ethane, and hydrogen) are routed to the refinery fuel gas
system, allowing them to be used for combustion in refinery heaters and boilers. Typical refinery
fuel gas systems are configured so that the fuel gas pressure is maintained by making up with
purchased natural gas to meet the net fuel requirement. This provides a simple way to keep the
system in balance so long as gas needs exceed the volume of gaseous products produced.
Some additional operational flexibility is typically maintained by having the ability to burn other
fuels such as propane or butane, and having the capability to adjust the rate of fuel gas
consumption to a limited extent at the various refinery users (e.g., heaters, boilers, cogeneration
units, steam turbines).

A header for collection of vapor streams is included as an essential element of nearly every
refinery process unit. At the Richmond Refinery, these are typically referred to as “relief gas
headers”, since the system, which is generally at near-atmospheric pressure conditions, receives
gases “relieved” from higher pressure operations within the unit. The primary function of the relief
gas header is safety. It provides the process unit with a readily available and controlled means
of releasing gases to prevent over-pressurization of equipment (routing them to controlled
locations for destruction by combustion). It also provides a controlled outlet for any excess vapor
flow, nearly all of which is flammable, making it an essential safety feature of every refinery. Each
relief gas header has connections for equipment depressurization and purging related to
maintenance turnaround, startup, and shutdown, as well as pressure relief devices and other
safety control valves to handle upsets, malfunctions, and emergency releases.

It is common practice for the process unit’s relief gas header to incorporate a knockout drum for
separation of entrained liquid at the unit boundary. This minimizes the possibility of liquid being
carried forward to the flare or flare gas compressor. Liquids cause serious damage to most types
of compressors and cannot be safely and completely burned in a flare. Liquids (condensed water
and any entrained hydrocarbon liquids) from the unit knockout drum are sent to sour water
handling facilities. The vapor stream from the knockout drum is routed to a flare gas recovery
system.

A typical refinery flare system consists of a series of branch lines from various unit collection
systems which join a main relief gas header. The main relief gas header is, in turn, connected to
both a flare gas recovery system and to one or more flares. Normally all vapor flow to the relief
gas header is recovered by flare gas recovery compressors, which increases the pressure of the
flare gas allowing it to be first routed to a gas treater for removal of contaminants such as sulfur
and then delivered to the refinery fuel gas system. Gas in excess of what can be handled by the
flare gas recovery compressor(s), the treater(s), and/or the fuel gas system end users is directed
to a refinery flare so it can be safely combusted.

A flare water seal is located in the bottom of each flare in the North Yard and South Yard relief
systems to serve several functions. The flare seal is a dam of water that is maintained in the
bottom of the flare to create a barrier through which the gas must cross in order to go out of the
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