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1.0   Executive Summary 

This report covers the time period of July 1, 2024 through June 30, 2025. Martinez 
Renewable Fuels Facility (Martinez) Flare Minimization Plan (FMP) continues to provide 
an effective method to minimize flaring. Attachment 15 includes plots displaying daily 
average flare gas flow rates and daily average mass emissions of sulfur dioxide (SO2), 
methane, and non-methane hydrocarbons (NMHC), all averaged over calendar years. 
These plots continue to show significant reductions in flaring magnitude since 
2001/2002, indicating that the flare minimization plan is effective. Flare gas flow rate for 
this reporting period has been reduced by about 99% since 2001/2002. In addition, 
emissions of NMHC, SO2, and methane also have been significantly reduced since 
2001/2002.  
 
There were eleven reportable flaring events which took place during this reporting 
period, and none was an emergency situation (classified by the Regulation 12-12-201 
definition). They were non-emergency situations related to startup and shutdown of 
equipment and thus are covered within this FMP. Shown below are graphs of flare flow 
and emissions from the period of 2019 to June 30, 2024.   
 
 

 
Flows include hydrogen and nitrogen.  The petroleum refinery shutdown in 2020 to 
convert the facility to a renewable fuels facility.  The process units were cleared of 
hydrocarbon in 2020 and ancillary equipment shutdown in 2021.  During 2023, the 
renewable fuels facility was restarted.  Renewable Fuels Unit startup increased the 
amount of hydrogen that we had to flare as the No. 1 Hydrogen Plant had to be up and 
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running before the other process units could be started up.  During 2023, the key user 
of hydrogen was the #3 Hydrodeoxygeneation Unit (#3 HDO).  #1 HDO was online for 
approximately two months.    By November 2024, all three hydrodeoxygenation units 
were online.  As with all new units, we are learning about operational challenges for 
each unit and optimizing our procedures. 
 
 

 
 

2.0   FMP Background Information 

2.1 Regulatory Background 

Regulation 12, Rule 12, was adopted by the Bay Area Air Quality Management District 
(BAAQMD or the District) on July 20, 2005. The purpose of this regulation is to reduce 
emissions from flares at refineries. This flare minimization plan is provided pursuant to, 
and is consistent with, the requirements of that regulation. This plan outlines the efforts 
that have been and will be taken prior to situations that could be expected to lead to 
flaring, as well as actions that will be taken should unexpected flaring occur. Some of 
these actions are already in place and have led to significant reductions in flaring.  
 
The remaining actions will minimize flaring to the extent that refinery operations and 
practices will not be compromised with regard to safety. The key tools utilized to 
accomplish the minimization of flaring are careful planning to minimize or eliminate 
flaring, coupled with an evaluation of the cause of any flaring events that do still occur. 
Using this approach, an understanding of the events leading to a flaring event can then 
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gas flow rates for the main flare system are determined using an orifice calculation 
based on the size of the orifice located in each line, and the pressure of the line 
upstream of the orifice.  
 
To help ensure that refinery flares always operate with high combustion efficiency, an 
EPA standard requires the Martinez Refinery to maintain the net heating value of flare 
combustion zone gas (NHVcz) at or above 270 British thermal units per standard cubic 
feet (Btu/scf) determined on a 15-minute block period basis when regulated material is 
routed to the flare for at least 15-minutes.  When BTU content drops below setpoint, 
supplemental natural gas is automatically added to increase the heating value in the 
vent gas. The automation of natural gas addition decreases response time and assures 
high combustion efficiency.  This automation was completed for all refinery flares in 
compliance with the aforementioned Consent Decree and Refinery Sector Rule (RSR).    
 
The sources of normal, or base level, flow to a refinery flare gas collection system are 
varied, but in general result from many small sources such as instrument purges, 
pressure control for refinery equipment items (e.g. overhead systems for distillation 
columns), or leaking relief valves. Added to this low level base load are small spikes in 
flow from routine maintenance operations, such as clearing hydrocarbon from a pump or 
filter by displacing volatiles to the flare header with nitrogen or steam. Additional flare 
load can result from various other process functions, often related to operation of batch 
or semi-batch equipment (e.g. venting of compressor snubbers once/shift. This is done 
to remove any liquid that may accumulate in the snubbers. The snubbers are drained to 
the flare knockout pot until any liquid is withdrawn, and a small amount of gas goes into 
the knockout pot, which then goes to the flare system. This small amount of gas goes to 
the flare system and is normally recovered via the flare gas recovery system (to fuel 
gas).  
 
Similarly, maintenance conducted on equipment in LPG service would result in a batch 
operation to flare. The LPG is pumped from the equipment to the extent possible. To 
finish preparation of the equipment for opening, the last remaining LPG would be vented 
to the flare. Another example would be at the Hydrogen Plant, where copper 
impregnated activated carbon drums are used to remove trace sulfur compounds from 
the treated feed gas prior to going to the Steam Methane Reformer furnace. Each of 
these carbon drums is regenerated by using a back-flow configuration of 600 psi steam 
to remove the trace sulfur compounds from the carbon bed, with the resulting stream 
venting to the flare header. This operation is typically performed once per week. 
 
Scheduled maintenance activities can result in higher than normal flow of material to the 
flare. During equipment maintenance, the equipment and associated piping must be 
cleared of hydrocarbon before opening for both safety and environmental reasons, 
including compliance with BAAQMD Regulation 8 Rule 10. Typical decommissioning 
procedures include multiple steps of depressurization, and purging with nitrogen or 
steam to the flare header.  
 
Although maintenance-related flows can be large, the design and sizing of refinery flare 
systems is without exception driven by the need for safe disposal of much larger 
quantities of gases during upsets and emergencies. A major emergency event will 
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equipment would be during flare turnarounds, 5 Gas Plant turnarounds or other 
unforeseen mode of operation. The refinery normally schedules flare outages to coincide 
with process unit shutdowns.  
 
Temporary H2S removal equipment for the 5 Gas Plant turnaround includes knockout 
pots, vent gas compression, caustic scrubbers, piping, and associated instrumentation. 
Please see permit condition for additional information.  
 
Thermal Oxidizer(s) can be used for planned shutdowns of 5 Gas Plant (S-1526) and 
when all combustion sources that burn vapor recovery gases (A-14) are shutdown.  
 
 
Flare Gas Recovery System 
At the flare area, incorporated into the flare system, is a flare gas recovery system. The 
system is comprised of a recycle compressor and a spare compressor (CP-539 and CP-
540 rotate between being in operation and on cold standby as a spare) that draws flare 
gas from the flare headers and compresses the flare gas, sending it to the No. 5 Gas 
Plant (GP). At the No. 5 GP, the gas is further compressed and sent to a fixed bed H2S 
adsorbers for removal of sulfur compounds and is then sent to the fuel gas system. See 
Attachment 1 for additional details regarding the flare gas recovery, fuel gas, and wet 
gas systems.  
 
Under normal refinery operating conditions, the flare gas recovery system recovers all of 
the vent gas. The flare gas recycle compressors have a nameplate capacity of 4.0 
MMSCFD each and the maximum observed capacity is about 5.0 MMSCFD. The 
maximum design temperature for these compressors is 160° F on the compressor 
discharge. The compressor gas design molecular weight (MW) was based on three 
cases: a low MW case of 5.8, a typical MW case of 17.9, and a high MW case of 25.9. 
No maximum molecular weight was specified in the design. 
 
The spare flare gas recovery compressor is in cold standby to reduce the risk of losing 
both compressors due to an adverse event. For example, if a slug of liquid entered the 
flare gas recovery compressor system and the existing systems failed to shut down the 
compressor, the compressor could be seriously damaged. If the spare compressor was 
set to automatically start, the spare compressor could also be seriously damaged which 
would result in all recovery compressor capability being lost for weeks or longer. 
However, by keeping the spare compressor in cold standby, if one compressor shuts 
down, procedures require that the operator determine the cause of the compressor 
shutdown and resolve that problem before attempting to start the spare recovery 
compressor. It typically takes about 15 minutes to start the spare compressor and 
another 10 minutes to bring the compressor to full rate. This reduces the risk that one 
event would take out both recovery compressors. Clearly, losing the recovery capacity 
for a few minutes is preferable to the risk of losing the recovery capacity for weeks or 
longer. 
 
Recently, a number of regulatory considerations have directed Martinez to work toward 
operation of the second flare gas recovery compressor when the capacity of the first 
compressor has the potential to be exceeded. As a preventative measure, the refinery 
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monitoring allows for additional recovery capacity to offset flaring during 

actual flare events due to emergencies or unforeseen circumstances.  

 
Other actions that have been taken to reduce flaring include improved planning efforts 
related to maintenance turnarounds and operational changes to keep the fuel system in 
balance. Prior to maintenance turnarounds, Martinez has evaluated the potential flaring 
that could occur as a result of the turnaround and developed plans to try to eliminate or 
reduce flaring (see Section 3.3, Description of Planned Prevention Measures for more 
information on this process). Such plans consider whether vent gases generated during 
shutdown and maintenance can be routed to other closed systems first to minimize 
material sent to the flare system, and for those vent gases that must still be sent to the 
flare, whether venting to the flare more slowly would help to stay within the flare 
recovery system capacity.  
 
The plans also consider the timing of the various unit shutdowns and purging 
opportunities to keep the rate to the flare gas system within the recovery capability. For 
example, during the last planned major maintenance activity, units were prioritized 
relative to when they could depressure to the flare system. The flare gas recovery 
compressor flow was monitored to stay within the system capacity, and additional vessel 
purging and depressuring was conducted as system capacity was available. It should be 
noted, however, that situations can occur when the volume of nitrogen required to 
properly clear the vessel (and catalyst) of hydrocarbon material for safe entry is such 
that it can exceed the flare recovery system capacity. In addition, such plans have 
considered the use of chemicals to improve initial hydrocarbon removal to reduce the 
time needed for steam out or purging to flare. 
 
In addition, various actions have been taken as a result of causal analyses performed for 
flaring events. These actions are included in Attachment 5. 
 
Operations also manages the fuel gas and hydrogen systems to keep the system in 
balance. Actions are taken to modify unit operations at fuel gas and hydrogen 
generating units to reduce gas make, if needed (such as changing unit rates and 
reducing temperature). In addition, actions are taken to try to increase hydrogen uptake 
and increase firing at furnaces to consume more of these commodities to keep the fuel 
gas and hydrogen systems in balance. Typically, the fuel gas system is kept in balance 
but there are situations when this is not the case. For short periods of time, upsets, 
malfunctions, emergencies, and other situations can result in the fuel gas system 
becoming imbalanced until the situation can be stabilized and unit operations can be 
adjusted to come back into balance. So, efforts to prevent fuel gas imbalance situations 
apply to all units at the facility whose operation may result in flaring associated with a 
fuel gas imbalance. 
 
There can be longer-term situations where the fuel gas system is out of balance. For 
example, there can be situations where the fuel gas producing units are at minimum 
rate and the fuel gas system is still out of balance. Any further rate reductions would 
result in the units becoming unstable and pose a safety concern. Actions are taken to 
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unit in advance to compensate for the loss that is about to occur. Once the unit has 
been shut down, operations can be balanced, and flaring stops. In some situations, part 
of the excess hydrogen required in start-up and shutdown situations can be routed to 
the fuel gas system up to the operating limits of that system. 
 
 
Analysis of Prior 5 years of Major Maintenance Related Flaring 
A review of the last 5 years of maintenance related flare events was conducted. Due to 
the time that has passed for many of those events, it was difficult to gather enough 
specific details of the situation (e.g. when purging started and stopped, vessels were 
opened, etc.) to develop specific findings. However, a review of the data confirms that 
vessel depressurization and purging, fuel gas system imbalances, and hydrogen system 
imbalances account for the majority of the flaring related to major maintenance 
activities. Provided below is an analysis of the major maintenance related flaring and the 
FMP planned prevention measure associated with each cause. 
 
Historic Major Maintenance Flaring Analysis 
Flaring events related to major maintenance were reviewed and the primary cause of 
the flaring for those events was grouped into 5 main categories. Those categories are: 
1) hydrogen system imbalance, 2) flare compressor shutdowns, 3) fuel gas system 
imbalance, 4) shut down of the No. 5 Gas Plant, and 5) general flaring related to unit 
shutdowns. Each of these causes are discussed below, along with the method proposed 
in the FMP to address those situations. 
 
Hydrogen System Imbalance 
This cause contributed to about 37% of the major maintenance related flaring incidents 
between 2020 and 2025 which were reviewed. 
 
Primary Cause of the Flaring 
An imbalance in the hydrogen system can occur when the production of hydrogen is out 
of balance with hydrogen consumption at various units. This can occur during startup 
and shutdown situations at hydrogen producing or consumption units. Typically, when a 
hydrogen consumption unit is shutdown, the production of hydrogen can be reduced 
concurrently to ensure that the hydrogen system stays in balance. However, during a 
startup of a hydrogen producing unit, the hydrogen producing unit is brought on line 
and the hydrogen is sent initially to the flare header, so the hydrogen consumption units 
are not impacted by the startup. Those impacts can be related to low hydrogen purity 
during startup or the stability of unit operations due to varying hydrogen quantities. This 
results in several hours of flaring until the hydrogen product meets the quality 
specifications. 
 
For example, Air Products operates a 35 MMSCFD Hydrogen Plant that is located inside 
the Martinez fenceline. Air Products normally produces utility hydrogen, which is sold 
exclusively to the Martinez. During start-up, feed is introduced into the unit and the unit 
begins producing a low purity hydrogen product. This product contains 75% hydrogen, 
16% CO2, 3% CO, 6% methane and other impurities. This low purity hydrogen product 
cannot be used in Martinez as it contains contaminants that could permanently poison 
catalyst in other refinery catalytic process units (e.g. No. 3 HDO, Isomerization, etc.). As 
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FMP Planned Prevention Measure 
The concept Martinez used to develop the FMP was to design a process to ensure that 
flare elimination or minimization was incorporated into work processes performed at the 
refinery (e.g. major maintenance activities, process unit turnarounds, etc.). This includes 
pre-turnaround planning, maintenance planning, and actions to eliminate or reduce the 
chance of malfunctions, upset, and situations associated with flare gas quality and 
quantity issues. This approach has been proven to eliminate or minimize flaring and will 
be utilized to identify and implement prevention measures. Martinez did not consider 
any other items not specifically noted in the FMP. 
 
Flare Compressor Shutdowns 
This cause contributed to about 0.8% of the major maintenance related flaring incidents 
that were reviewed between 2020 and 2025. 
 
Primary Cause of the Flaring 
The flare recycle compressors can shut down for various reasons. This can occur due to 
high oxygen content in the flare gas or for planned maintenance on the compressors. 
The flare compressors can also be purposely shut down when the flare gas quality is 
such that it could result in damage to the compressors or could cause gas quality 
problems in the fuel gas system. The compressors may also be shut down when there is 
more fuel gas available than there are fuel gas consumers, so recycling the flare gas to 
fuel gas system is not feasible.  
 
If the oxygen content of the flare gas gets too high, the flare gas recovery compressors 
will automatically shut down to prevent the development of an explosive mixture in the 
system. Also, the flare recovery compressors and associated equipment may need to be 
shut down to perform maintenance. In addition, there are situations when the flare gas 
quality is such that the molecular weight of the flare gas could be low enough to 
damage compressors in the system that cannot handle lower molecular weight gases or 
the composition of the flare gas is such that it could impact the fuel gas quality and 
result in upsets at the furnaces burning the fuel gas. The fuel gas compressors could 
also be shut down if the fuel gas balance is such that there is excess fuel gas and 
recycling the flare gas would simply overpressure the fuel gas system and send the gas 
right back to the flare. This last situation is discussed further in a later portion of this 
section. 
 
In each of these situations, the flare recycle compressors are no longer available to 
recover flare gas, and that gas is sent to the flares. 
 
The oxygen in the flare gas primarily comes from the vapor recovery system which 
consists of atmospheric tanks and the marine vapor recovery system. Also, some minor 
amounts of oxygen can enter the system from the Merox Treating Unit. In the event of 
a high oxygen level in the flare gas, enrichment gas (propane) would typically be added 
to reduce the oxygen concentration. For example, if a tank PV valve is not operating 
properly, air can enter the system. If there is an unintended opening in the marine 
loading system (e.g. a vessel hatch, etc.), air can also enter the vapor recovery system. 
The refinery has not succeeded in preventing this from occurring at all times. Once the 
situation occurs, action can be taken, as noted above, to add enrichment gas. 
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The flare recovery compressors are positive displacement compressors and are not 
sensitive to molecular weight. Nonetheless, the flare flow meters include molecular 
weight on each flare header and an oxygen analyzer. Occasionally, both machines need 
to be shut down together when work is required on a part of the system that is common 
to both compressor trains such as the recovered gas knockout pot. 
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from those activities. The method used to consider flare minimization actions varies 
depending upon the nature of the maintenance.  
 
Planned maintenance turnarounds are typically scheduled and planned many months to 
years in advance. For planned maintenance turnarounds, appropriate Operations and 
Maintenance personnel will conduct a pre-turnaround evaluation of potential flaring that 
may occur as a result of the specific turnaround being planned and consider actions that 
could be taken to either eliminate flaring or minimize flaring from those activities. At a 
minimum, the bulleted measures identified below are considered during the pre-
turnaround planning process, including rate reductions.  
 
Consistent with this FMP, potential prevention measures to eliminate or minimize flaring 
will be considered in light of the technical, safety, regulatory, and cost impacts 
associated with the measure. Measures will be implemented, consistent with good safety 
and environmental practices, and which can be performed in a cost effective manner. 
 
This process has been used in recent turnarounds and has yielded good results in 
reducing or eliminating flaring. This process is documented in a procedure which is 
followed for planned major maintenance activities.  
 
This procedure includes a post-turnaround evaluation. When the turnaround is 
complete, Martinez evaluates which flare elimination and minimization actions were 
effective and which were ineffective. Since the majority of flare minimization results 
from planning unit shut down sequences and vessel depressurization timing, the refinery 
can review the shutdown timeline of events vs. flaring activity to determine if that 
particular plan of activities produced less flaring. From that evaluation, a set of 
recommendations are developed for consideration for the next turnaround planning 
effort for that equipment.  
 
These planning sequence documents are available at Martinez for District review. This 
allows the District to verify that the planning process was followed and to ensure that 
appropriate actions were taken to eliminated or minimize flaring. 
 
For routine maintenance activities, Martinez considers how to avoid or minimize flaring 
as part of our work practice.   
 
All events of significance as noted in Regulation 12, Rule 12 (i.e. all reportable flare 
events) are evaluated to determine whether flaring could be eliminated or reduced from 
such events. Conducting causal analyses for extremely small flaring events is difficult 
and emissions from such small events are so low that it is not reasonable or cost 
effective to conduct a causal analysis. Very small flare events are, by their very nature, 
either very low flow events and/or very short in duration. In general, it is not possible to 
determine the cause of such events due to their brief, low flow nature. 
 
Occasionally, maintenance must be performed with very short notice. This is usually due 
to concern regarding potentially imminent equipment failure or to address a safety 
concern. Due to the short time allowed to conduct the maintenance, there is not 
typically time to conduct an analysis of potential flaring impacts. For such unplanned 
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Reduced Consumption of Fuel Gas 
If flaring is to be minimized, it is necessary to balance fuel gas producers and consumers 
in the refinery. The startup of the renewable fuels units will improve fuel gas balance as 
there will be more users of fuel gas.  Situations that reduce fuel gas use can limit the 
amount of vent gas that can be recycled. Reduced fuel gas use can result from energy 
efficiency projects that reduce fuel gas consumption or equipment temporarily 
shutdown. As the energy efficiency of furnaces or boilers is increased, less fuel is used 
(i.e. less gas is burned for the same operating rate). As the fuel use is reduced, more 
fuel is available in the fuel gas system. The types of energy conservation projects that 
can reduce fuel gas use include efforts to minimize oxygen levels in furnaces and 
boilers, and efforts to optimize distillation tower reflux. 
 
Other Causes 
There can be other occasional situations that result in flare vent gas composition or 
quantity impacts that can be potential causes of flaring. These tend to be infrequent and 
can be exceedingly difficult to totally eliminate, despite careful planning and system 
design.  
 
Vent Gas Recovery Systems  
Refinery unit operations both produce and consume light hydrocarbons. Most of these 
hydrocarbons are routed directly from one refinery process unit to another. Refineries 
are constructed with a network of flare headers running throughout each of the process 
units in order to allow collection and safe handling of any hydrocarbon vapors that 
cannot be routed directly to another process unit. The hydrocarbon vapors are collected 
at low pressures in these flare headers. These gases are recovered for reuse by 
increasing their pressure using a flare gas recovery compressor system. The compressed 
gases are returned to the fuel gas system for use in fired equipment within the refinery. 
Any gas not compressed and sent to the fuel gas system is routed to a flare so it can be 
disposed of safely by combustion under controlled conditions.  
 
The capacity of a flare gas recovery system is generally taken as the total installed 
nameplate capacity of the flare gas compressor. However, flare gas compressor capacity 
does not fully define the practical total capacity of the system. The ability of the flare 
gas recovery system to recover the gas and use it as fuel gas is practically limited by 
three things: 1) the flare recovery gas compressor capacity, 2) the fuel gas treating 
capacity, and 3) the ability to consume the additional fuel gas. The most constraining of 
these three items at any point will dictate the practical flare gas recovery system 
capacity. 
 
Existing Systems for Vent Gas Recovery 
The main refinery flare system has a flare gas recovery system that recovers and 
compresses the flare gas, sending it to the No. 5 Gas Plant where it is further 
compressed, sent through an H2S Adsorber and then sent to the fuel gas system. A 
diagram of the Martinez flare gas recovery system for the main flare system is provided 
in Attachment 7. 
 
Therefore, the discussion below will focus on the feasibility of additional vent gas 
recovery for the main refinery flare system only. 
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these emissions (see Attachment 8 for cost effectiveness calculations). The major source 
of flared gases on a volume basis can be attributed to large flow rate flaring events, 
especially those of extended duration such as may occur during emergency events or 
prolonged shutdowns where systems within the refinery are out of fuel gas (and / or 
hydrogen) balance. Martinez believes that this plan addresses such situations, as well as 
shorter term, smaller flaring events, and provides a cost effective method of eliminating 
or minimizing flaring during all situations. 
  











Martinez Renewable Fuels Facility - Flare Minimization Plan 

September 25, 2025 

 

49 

inspection and testing of transformers. The UPS/Battery Program requires quarterly 
testing of these power sources. The Substation and Switching Station Program addresses 
inspection and testing of electrical power distribution stations to ensure reliability. The 
Insulator Washing Program covers the cleaning of high voltage insulators. The Pole 
Inspection Program covers annual inspection of all power poles in the refinery. The 
Analyzer Program covers calibration and testing of analyzers, with the results of the tests 
tracked by computer to predict maintenance requirements. The Vibration Program is 
performed on motors with the Rotating Equipment Group. The Cathodic Protection System 
is checked through a monthly inspection program. Control valves are serviced through a 
Control Valve Management Plan, where a flow-scanning system is used to quantify and 
record the control valve performance. The Relief Valve Servicing program covers refinery 
pressure relief systems. The Essential Instrument Program addresses inspection and 
repair of critical instrumentation. In addition, the Distributed Control System Technicians 
inspect and test the computer systems that control refinery processes. The test 
frequencies are specified by instrumentation type and manufacturer specifications. 
Inspection and test records are maintained on file and tracked by database. I&E has 
written procedures for performing inspections and tests. These procedures are reviewed 
regularly, and changes are tracked through a revision process. Due to the rapid 
technological expansion occurring in instrumentation and digital control systems, I&E has 
more frequent personnel training and procedure reviews than other areas.  
 
Maintaining instrumentation and electrical equipment in good operating condition 
reduces the chance of malfunctions or upsets that can result in flaring. Also, preventive 
maintenance programs will tend to identify potential problems prior to failure and allow 
issues to be addressed in a planned manner. This reduces the chance of an unplanned, 
upset condition that can result in flaring.  
 
Repair 
Routine or corrective maintenance of equipment is performed by experienced 
Craftspeople. Craft specialties include Boilermakers, Welders, Pipefitters, Exchanger Shop 
Mechanics, Mechanics, Machinists, Riggers, Carpenters/Builders, Compressor Mechanics, 
Valve Mechanics, Instrument Mechanics and Electricians. Corrective maintenance is 
performed on equipment as dictated by predictive maintenance, preventative 
maintenance, and equipment condition. Operator surveillance during their routine 
inspections of the units is also used for determining the need for repair of equipment. 
Documentation of repairs is developed and maintained in the applicable equipment folders 
for the life of the equipment. The repairs may be performed in maintenance shops or in 
the field. The refinery has specialized repair shops for carpenter work, welding, machine 
work, instrument and electrical repair, and exchanger repair. Inspectors perform 
inspections and tests on fixed equipment and maintenance craft personnel perform the 
repairs. These repairs are typically performed in the field. The Maintenance Department 
has written procedures for corrective maintenance of equipment. These procedures are 
available on the refinery intranet as well as in hard copy. Rotating equipment is both 
inspected and repaired by Rotating Equipment Department personnel. These repairs may 
be performed in a shop or in the field by Machinists or Machinery Field Specialists. The 
Rotating Equipment Department has written procedures for repair of the equipment. 
These procedures are reviewed annually and tracked through a revision process. I&E 
repairs electrical equipment, instrumentation, and relief valves. These repairs may be 
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performed in the shop or in the field by the appropriate Craftspeople. I&E has written 
procedures for repair of their equipment. These procedures are regularly reviewed, and 
changes are tracked through a revision process.  
 
Repair work is planned by maintenance planners. They develop detailed plans for 
conducting repairs in a safe manner. Depending upon the scope of work, the proper 
information and materials are assembled for the repair work to proceed. In addition, the 
appropriate safe work permit requirements are identified for the job. Upon completion, 
repair records for equipment specific repairs are retained in hard copy or tracked by 
computer database. 
 
Equipment repairs minimize flaring by properly maintaining equipment to minimize the 
chance of an upset or unplanned shutdown that can result in flaring. 
 
Turnaround 
A turnaround is maintenance of a process unit on a large scale. A turnaround is the 
periodic shutdown of a processing unit for the cleaning, inspection, and renewal of worn 
parts. The process unit is opened up and its critical components are inspected and 
repaired during a turnaround. Due to the size of the project, turnarounds take 6-24 
months of planning. Three criteria determine the frequency of unit turnarounds; they 
are the type of unit, the history of the unit and specific government regulations. 
Typically, units undergo a turnaround every two to five years. Large unit turnarounds 
may require the use of 1000 contract craftspeople to complete the repairs.  

Maintenance turnarounds minimize flaring by properly maintaining equipment to 
minimize the chance of an upset or unplanned shutdown that can result in flaring. 
 
Maintenance Training Program 
Staff training helps ensure that activities such as equipment inspection, problem 
identification, repairs and quality control of all equipment are conducted properly and 
that problems are identified and addressed to keep the equipment functioning properly. 
Properly functioning equipment reduces the likelihood of equipment malfunctions that 
can cause unit upsets which can result in flaring. This will also reduce the chance of 
having to take equipment off-line during the unit run, which can potentially lead to a 
flaring event. 
 
Maintenance Craftsperson Training 
The refinery employs experienced Journey-level Craftspeople in a number of disciplines 
to perform maintenance at the refinery. Craft disciplines include Boilermakers, Welders, 
Transportation (drivers), Pipefitters, Exchanger Shop Mechanics, Mechanics, Machinists, 
Vibration Specialists, Riggers, Carpenters/Builders, Compressor Mechanics, Valve 
Mechanics, Instrument Mechanics and Electricians. The refinery hires only Journey-level 
craftspeople. All Craftspeople must pass a written and practical exam to demonstrate 
their skills prior to hire. All Craftspeople are trained on the overview of the refinery 
processes. On a regular basis, refresher training is performed and conducted in 
modules. These training modules may include, but are not limited to:  forklift operations, 
respirator fit testing, fresh air, blinding, torqueing, hose use/selection, gasket selection, 
fall protection, lead abatement, asbestos, lock-out/tag-out, hazardous energy, confined 
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refresher training, operators must pass a written exam and a practical exam in addition 
to the qualification process. In addition, each year all employees, including operators, 
complete CBT modules on many of the topics covered in the initial operator training 
course. Under special circumstances in 1999, all refinery operators repeated the initial 
operator training and were re-certified in the same manner as described previously under 
initial operator training.  
 
Training documentation: 
The Training Department maintains records on all employee training. Initial Operator 
training and refresher training is tracked through a database. The database is 
programmed with the required training curriculum for each employee. Employee training 
and testing is entered into the database upon its completion; this includes training on 
CBTs, classroom, as well as any written or verbal test results. Training records for 
certain courses or safety meeting attendance are kept in hard copy in a central filing 
system.  

In spite of such extensive efforts, equipment malfunction and upset situations can still 
occur. Should a malfunction or upset situation occur that results in a reportable flare 
event, Martinez will conduct an analysis of the cause and consider, during that analysis, 
what further actions may be warranted to prevent a recurrence. That information will be 
provided to the District.  
 
3.4.4 Other Potential Flaring Events  
 
Should a reportable flare event occur due to any other cause not already noted in this 
FMP, Martinez will conduct an analysis of the cause of that event and consider, during 
that analysis, what further actions may be warranted to prevent a recurrence. That 
information will be provided to the District.  
 
Flare Testing 
From time to time, testing of a flare may be required to ensure that it is operating or will 
operate properly. Typically this is done after construction of the flare or any significant 
repair or maintenance to a flare. During these situations it is important to conduct a 
controlled test to ensure that the flare or flares will function properly. For example, if a 
flare tip required replacement (due to corrosion or some other cause), a test of the flare 
might be performed to ensure that the replacement tip would perform properly during a 
flaring event. Historically, such testing has rarely been required. The test is typically 
performed by sending fuel gas to the flare. Typical flow rates during the test are about 
5- 10 MMSCFD and the typical time to conduct a test is about 15 minutes at a time. 
Martinez will provide a test protocol to the BAAQMD for approval prior to conducting any 
flare tests.  
 
 
Small Flare Events 
Martinez reviewed small flaring events from 7/1/15 through 6/30/16 that, due to the 
total volume or low emissions, did not reach the trigger levels for a flare causal analysis. 
An analysis of the average emissions associated with these five small flare events was 
conducted. Days with flare events that triggered a flare causal analysis and days of no 
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flaring were excluded from this review. The average flare emissions per small flare event 
day  were 19 lb/day of methane, 76 lb/day of non-methane hydrocarbon, and 107 
lb/day of SOx. One of the small flare events was related to issues with the fuel gas 
mixpot seeing increased wet gas production, which releases the excess gas to the flare 
header under pressure control. Other incidents were related to general unit shutdowns 
and startups.  
 
Nonetheless, a review of the causes for such events was conducted by interviewing key 
Operations personnel in each of the operating areas to identify situations that they 
recalled leading to small flare events. Planned and completed actions to eliminate or 
reduce flaring from small flaring situations have been noted in Attachment 14. 
 
3.4.5 Summary 
Martinez believes that the prevention measures described in this FMP are the most 
effective in minimizing flaring from the refinery. No other measures were considered to 
reduce flaring, beyond what is contained in this FMP. 
 
Work practices to reduce flaring are written in procedures. In addition, Martinez has 
developed a procedure to consider flaring impacts and potential mitigations during more 
routine maintenance efforts. Martinez has modified the past maintenance project 
planning process to evaluate whether certain maintenance activity could reasonably 
result in flaring and, if so, consider what actions might be taken to reduce or eliminate 
the flaring. As noted above, should significant flaring (i.e. flaring over 500,000 scf/day) 
still occur, a causal analysis will be performed to determine whether there are 
reasonable methods to reduce or eliminate such flaring in the future. There are no other 
new or revised procedures planned for implementation to reduce flaring. 
 
As noted in Section 3.4.3, Description of planned prevention measures, during the pre-
planning process for planned major maintenance reducing process flow rates to 
eliminate or reduce flaring will be considered. Since every planned major maintenance 
activity is unique (i.e. the equipment being shut down, units being shut down, and other 
operating parameters at the time of the shutdowns), Martinez believes that this method 
will be the most effective in identifying methods to eliminate or reduce flaring. As noted 
in Section 3.4.2, many of the gas quality or quantity issues are related to planned major 
maintenance activities. The remaining causes of gas quality or quantity issues are: 1) 
malfunction, upset, or emergency (as described in Regulation 12-12-201) situations, 2) 
high base load situations, 3) reduced fuel gas consumption situations, and 4) possible 
other causes. During malfunctions, upsets, or emergency situations, reducing process 
flow rates to eliminate or reduce flaring will be considered when the situation is stable 
and any issues of safety have been addressed. High base load situations would not 
normally result from unit rate issues. However, if in the specific situation reducing 
process flow rates has the potential to eliminate or reduce flaring, it will be considered 
at that time. During situations when the fuel gas system is out of balance, reducing 
process flow rates to eliminate or reduce flaring will be considered (when the situation is 
stable, since these situations can occur during malfunction, upset, or emergency 
situations). Lastly, if any other cause is identified that results in flare gas quality or 
quantity issues, as a part of the evaluation noted in Section 3.4.4, reducing process flow 
rates to eliminate or reduce flaring will be considered.  
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Vent Gas Recovery Systems - Overview 
There are three systems to recover vent gas streams.  They are the Wet Gas system, the 
Flare Gas Recovery system, and the Vapor Recovery system.  The Wet Gas system can 
handle gas streams that are above a pressure of about 10 psig.  Lower pressure gas 
streams are typically sent to the Flare system since there is inadequate pressure to get into 
the Wet Gas system.  The Vapor Recovery system recovers vapors from cone roof tanks, 
marine loading, and a few other very low pressure streams.  Wet Gas typically is routed 
to the No. 5 Gas Plant where it is combined with the No. 5 Gas Plant produced gas, 
treated to remove H2S, and sent to the Fuel Gas system.  A block flow diagram of the 
relationship between the Wet Gas, Flare Gas, Vapor Recovery and Fuel Gas systems is 
provided in Figure 1. 
 
Wet Gas System 
Wet gas is comprised of off-gasses from various units that are usable as fuel gas.  The 
wet gas system provides an alternate destination for gasses, which would otherwise be 
sent to flare.  The refinery wet gas system consists of 4 major pipelines which connect the 
suppliers of wet gas such as the Hydrodeoxygenation (HDO) Units, Isomerization and the 
FWS tanks to the #5 Gas Plant.  Typically, the No. 5 Gas Plant collects the wet gas 
streams in the refinery, compresses those gases, separates out heavier gasses like 
propane, and treats the remainder to remove H2S.  This treated gas is then sent to the 
Fuel Gas system.   
 
Flare Gas System 
The 42 inch diameter and two 48 inch diameter flare headers collect low pressure gases 
and send them to the flare area.  At the flare area, two recycle compressors compress the 
flare gas and send it to the No. 5 Gas Plant for recovery as wet gas. 
 
The primary reduction in flare gas comes from the flare recovery compressors directing 
gasses from the flare headers into the wet gas system where they are converted to fuel gas 
as described above.  Additionally, when some equipment/units are taken out of service, 
they can be depressured to the wet gas system instead the flare system, if the pressure is 
high enough to get into the wet gas system.   
 
There are several limitations associated with this process. The flare recovery compressors 
can only compress about 4-5 MMSCFD each.  If the flow to the flare headers is more 
than about 8 - 10 MMSCFD, the excess gas will be directed to the flares.  Also, if the wet 
gas system is already at maximum capacity, the flare recovery compressors will be 
limited to avoid over-pressurization problems at the No. 5 Gas Plant (excess gas going to 
the No. 5 Gas Plant are directed to flare, so it would just result in a recycle loop).  
Additionally, if the refinery is producing more fuel gas than it is consuming, the flare gas 
recovery will be ineffective since the flare gas will further increase the amount of fuel gas 
that will then be sent to the flare as the fuel gas pressure exceeds its set point.  In such 
cases, the refinery will typically cut natural gas rates to restore balance to the fuel or wet 
gas systems. 
 
Vapor Recovery System 
The vapor recovery system is comprised of pipelines which route very low pressure 
streams to the No. 1 Gas Plant where the gas is compressed and routed to the 100 psig 



   

fuel gas system.  Tank vents from cone roof tanks, the vapors recovered by the Marine 
Vapor Recovery system, and vapors from the gasoline loading rack are the primary 
sources of gas to this system.  Various other low pressure streams that are piped to the 
vapor recovery system can also be routed to this system. 
 
Fuel Gas System 
The Fuel Gas system includes gases produced in the No. 5 Gas Plant, as well as 
recovered vapors from the Wet Gas system and recovered Flare Gas.  It also includes 
gases recovered from the Vapor Recovery system which includes tank vapors and vapors 
from the Marine Vapor Recovery system.  In addition, No. 1 Hydrogen Plant off-gasses 
are sent to the fuel gas system (see Figure 1).  Purchased natural gas is added to the Fuel 
Gas system to make up for any shortage between the fuel gas produced and consumed, 
maintaining pressure control in the system.  Lastly, propane can be added to the Fuel Gas 
system, if needed, to increase the BTU content of the fuel gas.  Fuel Gas system 
production and consumption rates are provided in the section below. 
 
The fuel gas is sent to the refinery furnaces and boilers, Cogeneration facility, No. 2 
Hydrogen Plant, and the DuPont Clean Technologies/MECS Inc. catalyst facility to 
provide a source of energy to support the various processes. 
 
There are no specific fuel gas quality specifications, but there are general levels we 
attempt to meet for various parameters.  For example, BTU content is targeted at about 
1000 BTU/SCF and oxygen level is maintained below 1%.  There are no targets for 
molecular weight, specific gravity, or nitrogen content.  However, the No. 5 Gas Plant 
operators monitor the operation of the wet gas compressors (e.g. the flow and RPMs).  If 
the operation of the wet gas compressors begins to become erratic, they limit the flare gas 
recovery flow to maintain wet gas compressor operational stability.   
 
 
Wet Gas and Fuel Gas Production and Consumption Rates 
Typically, the refinery producers will generate about 40 MMSCFD of wet gas.  After 
being processed at the No. 5 Gas Plant, where propane is recovered, about 30 MMSCFD 
of fuel gas is produced.  Some of the gas is mixed with 0.5-7 MMSCFD from the vapor 
recovery system, and 0-6 MMSCFD of hydrogen bleed from #1 Hydrogen plant.  These 
streams are supplemented with natural gas purchased from PG&E to balance the supply 
of fuel gas with the demand.   
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Planned Reductions Table 
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Causal Analyses ï Open Action Items 
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Main Flare Gas Recovery System Diagram 
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Cost Effectiveness Calculations 
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Flare Gas Recovery with Gas Holder Diagram 
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Flare Gas Recovery with Gas Storage Diagram 
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Vessel Cost Curve 
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Compressor Cost Curve 
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Gas Treatment Cost Curve 
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Small Flare Events Action List 
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Executive Summary Graphs 
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