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Regulatory Background



Rule 1118 Background

Å Rule 1118 was adopted on February 13, 1998, and 

was amended in 2005, 2017, and 2023

Å Eight petroleum refining facilities, three hydrogen 

plants, and one sulfur recovery plant within Los 

Angeles County operate a total of 31 flares subject 

to Rule 1118

Å Rule 1118 requires facilities to submit notifications 

and reports, monitor emissions, meet emissions 

targets, and maintain a public inquiry hotline
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AB 617 Background 

ÅAB 617 signed into law in 2017

ÅStatewide strategy to reduce toxic air 

contaminants and criteria pollutants in 

designated environmental justice 

communities

ÅEstablishes community-focused and 

community-driven actions to reduce 

air pollution and improve public health

ÅWilmington/Carson/West Long Beach 

(WCWLB) is one of the first designated AB 617 communities

ÅMost of the refineries located in Wilmington/Carson/West Long Beach
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Summary of Working Group Meeting #2 
and Progress Since Meeting



Summary of Working Group Meeting #2 ïOctober 2022
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ÅRegulatory background of Rule 1118 

ÅU.S. EPA partial SIP disapproval of the July 2017 version of Rule 1118

ÅProposed amendment to Rule 1118 to address U.S. EPAôs disapproval

ÅPreliminary analysis of flare events data

ÅPresentation by a technology vendor for a flaring reduction solution

ÅRANE Ring Vapor Bladder System

Staff discussed:



Progress Since Working Group Meeting #2
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Proposed Amended Rule 1118 was adopted by the Governing Board and is 

being submitted to CARB and U.S. EPA for inclusion in the State 

Implementation Plan

Staff continued rule development for next amendment

ÅContinued evaluating:

ÅFlare event data and emissions

ÅAvailable Documents (e.g., Scoping Plans, Specific Causes Analysis Reports, Flare 
Minimization Plans, Flare Monitoring and Reporting Plans)

ÅCompleted site visits to all facilities subject to Rule 1118

ÅInitiated development of new features in Flare Event Notification System (FENS)

ÅHeld meetings with technology vendors ïOptical Remote Sensing Technologies



Meeting on Optical Remote Sensing Technologies

ÅStaff met with Zeeco and Providence Photonics

ÅProvidence Photonics agreed to present information 

on Mantis and Mantis light Video Imaging Spectral 

Radiometry (VISR) technology

ÅPrimarily measures flare combustion efficiency

ÅDirect measurement versus indirect 

ÅU.S. EPA has conducted testing using VISR 

technology
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Staff Received a Comment Letter from 
Coalition of Environmental Groups* on 

April 13, 2023

Letter can be found on South Coast AQMD website

* California Communities Against Toxics, Center for Biological Diversity, 

Coalition for Clean Air, Communities for a Better Environment, 

Earthjustice, and East Yard Communities for Environmental Justice

http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1118/r1118-comment-letter-2023-0413.pdf?sfvrsn=6


ÇLetter stated:

ÅAmendments must fulfill CERP commitment 

for 50% flare reductions by 2030, 

recommends:

ÅLower performance targets and increased 

mitigation fees

ÅAdditional flare minimization plans for all 

refineries

ÅInclude remote optical sensing

ÅSubmit flare data in publicly available form

ÅRecommended following actions:

ÅRelease specific cause analysis (SCA)

ÅEnumerate minimum corrective actions to 

address issues in SCA

ÅRequire SCA and corrective action
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Summary of South Coast AQMD Visits to 
Rule 1118 Facilities Sites



Staffôs Site Visits to Rule 1118 Facilities
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November 3, 
2022

Phillips 66

(Wilmington)

November 16, 
2022

Valero

Torrance 
Refining 

Company 

December 1, 
2022

Air Products 
(Carson and 
Wilmington)

December 14, 
2022 

AltAir

Marathon 
(Carson)

January 18, 
2023 

Chevron

Air Liquide



Summary of Site Visits ïLogistics 

ÅEach facility is unique in operation and structure

ÅSeven out of twelve facilities operate clean service flares

ÅTwo refineries are continuously flaring at clean service flares 

ÅFour clean service flares are located at hydrogen plants

ÅAll facilities have flare gas recovery (FGR) systems

ÅVent gases generated during the refining process are often sent to FGR

ÅGases are recovered by being injected into the refineryôs fuel gas system for use in other processes

ÅFlaring occurs when the FGR system is unable to handle the amount or type of gases being directed 
into the system

ÅGases are routed to the flare to avoid unsafe over-pressurization

ÅGases are combusted at flare tip to reduce emissions and potential buildup of combustible gases

ÅFacilities that can utilize a significant quantity of excess gas have the least amount of flaring

ÅLarger facilities have more flexibility to re-route flare gas

ÅGas turbine generators consume a large quantity of gas
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Summary of Site Visits ïOperations 

ÅMany facilities have reduced flaring emissions through operational changes

ÅSlow down shutdown process

ÅIncreased reliability of process equipment

ÅRenting thermal oxidizer to combust excess gases during scheduled shutdown/startup

ÅFlow meters can have issues detecting the gas flow at low rates

ÅComplicates determination of when a flare event starts/stops

ÅHydrogen plants have unique causes leading to flaring

ÅMost flaring is originated from customer kick back

ÅHydrogen plants do not have many options to use excess hydrogen gas

ÅFlared gas is clean stream of hydrogen

ÅFlared gas has minimal to zero sulfur content
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Flare Events Data Analysis



Flare Events Data Analysis

ÅFacilities have been submitting quarterly 

reports to South Coast AQMD for more 

than a decade

ÅStaff compiled all data in quarterly reports 

(2007 through 2021) for the purpose of a 

thorough analysis of flare event frequency 

and magnitude

ÅQuarterly reports contain flare events 

details including date, duration, cause, 

level of emissions, etc.

ÅFacility owners use 16 codes to classify 

flare events by cause in quarterly reports

Code Description of Cause

0
Undetermined (use only if flow was >5,000, but Ò 500,000 scf and a 

cause analysis did not reveal a cause)

1
Turnaround Activity (Excluding planned maintenance and planned 

start-ups and shutdowns)

2
Planned Maintenance (Excluding turnarounds, and planned start-ups 

and shutdowns)

3
Emergency Flaring (includes any unplanned shutdown, subsequent 

start-up, valid breakdown, etc.)

4
Planned Start-up or Shutdown (Excluding planned maintenance and 

turnarounds)

5 EON - Relief Valve Leakage due to malfunction

6
Non-Emergency Flaring (For use only if no other code is the primary 

cause of the flare event)

7
Process Vent (i.e., facilities/units with no vapor recovery installed) ï

use only if flow was >5,000 but Ò 500,000 scf

8 EON - Temporary Fuel Gas Imbalance

9 Code unassigned - Reserved for future use

10 Minor Vent (may only be used for < 5,000 scf flow)

11 EON - Unrecoverable Stream

12 EON - Clean Service Stream

13 EON - Intermittent Minor Venting

14 EON - Pressure/Temperature Excursion

15 Purge Gas (i.e., refinery fuel gas, no flare gas recovery installed)17



5.3%

2.9%

0.4%

2.8%

1.2%

0.5%

0.3%

0.0%

0.6%

0.0%

58.1%
0.1%

24.6%

1.9%

0.1%

0.0%

1.4%

Code 0

Code 1

Code 2

Code 3

Code 4

Code 5

Code 6

Code 7

Code 8

Code 9

Code 10

Code 11

Code 12

Code 13

Code 14

Code 15

Code Not Specified (Other Than Code 9)

0% 50% 100%

Events Frequency by Code (2012 ï2021)

~83%

Code 10: Minor Vent (< 5,000 scf flow)

Code 12: Clean Service Stream

7%

Flare Events Categorization by Code (2012 ï2021)

18

ÅFacilities report flare events by code in the 

quarterly reports

ÅNot all flare events are reported both in 

quarterly reports and on FENS

ÅAll flare events are reported in quarterly reports

ÅOnly flare events that exceed the thresholds 

specified in the rule are reported on FENS

ÅStaff evaluated quarterly submitted data for 

frequency of flare events by code (2012 ï2021)

ÅMore than 80% of the events (i.e., counts) that 

occurred between 2012 and 2021 were either 

minor gas vent or clean service stream

REVISED



Total Gas Flow of Flare Events by Code per facility (2012 ï2021)
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Key Takeaways from Flare Data Analysis

ÅFlaring data shows that reducing number of flare events may not be the sole path 

towards reducing flaring emissions

Å7% of the flare events (by counts) caused more than 70% of total flared gas (2012 ï2021)

ÅPlanned maintenance and planned startup/shutdowns generate about 27% of total flared gas

ÅEmergency flaring (unplanned shutdown, subsequent start-up, valid breakdown, etc.) generate 

about 34% of total flared gas

ÅOver 10 years, clean service streams constituted:

Å25% of the flare events by counts

ÅAlmost 20% of the total flared gas 

ÅReduction in flaring emissions is achievable through lower frequency of flaring at 

clean service flares and conducting alternative practices to flaring 
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Clean Service 
Flares

Image Courtesy: Getty Images

https://www.gettyimages.com/detail/news-photo/march-2022-saxony-anhalt-leuna-behind-a-tank-farm-the-so-news-photo/1239583869?adppopup=true


Background on Clean Service Flares 
(Facilities Other Than Hydrogen Plants)

ÅQuarterly reports show ñclean service streamò as a 
significant cause for flaring

Å25% of the flare events by count (8% for non-hydrogen plants)

Å17% of the flare events by size (8% for non-hydrogen plants)

ÅClean service flare is a flare that is designed and configured 
by installation to combust only clean service streams

ÅClean service stream is a gas stream such as natural gas, 
hydrogen gas, liquefied petroleum gas, and/or other gases 
with a fixed composition that inherently have a low sulfur 
content and are vented from specific equipment

ÅClean service flares control the pressure of refinery product 
tanks storing either propane or butane through combusting 
the off-gas from the tanks

Image Courtesy: GAS PROCESSING & LNG

REVISED

http://gasprocessingnews.com/features/202104/reduce-emissions-and-save-energy-with-an-unconventional-flare-gas-recovery-system.aspx


Total Flared Gas at Clean Service Flares
(Facilities Other Than Hydrogen Plants)

ÅThree refineries subject to Rule 1118 

operate clean service flares

ÅChevron operates clean service hydrogen 

flare only during startup/shutdown

ÅSignificant flaring occurs at 2 out of 3 

clean service flares 

ÅGas flow from clean service flares 

represents high share out of the total 

flared gas at these refineries

ÅStaff is considering limiting the 

frequency of clean service flaring

0%

20%

40%

60%

80%

100%

S
h
a
re

 I
n
 T

o
ta

l 
F

la
re

 E
v
e
n
t

G
a
s
 F

lo
w

 (
P

e
rc

e
n
t)

Share of Clean Service Flares
(Out of All Flared Gas for Each Refinery)

Phillips 66 Wilmington Valero TORC

* The chart does not include hydrogen plants

REVISED



Total Sulfur Dioxides Flared at Clean Service Flares
(Facilities Other Than Hydrogen Plants)

ÅClean service stream is a gas stream with 
a low sulfur content

ÅBased on emissions reported by the 
refineries, sulfur dioxides content in the 
clean service stream is not negligible

ÅSOx emissions are calculated using 
emission factors for vent stream, e.g., 
propane, butane, natural gas

ÅReducing flaring at clean service flares 
will reduce SOx emissions

ÅStaff is looking into clarifying the definition 
for clean service stream with respect to 
defining the ñlowò level of sulfur 
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Alternatives to 
Clean Service 

Flaring

Image Courtesy: Imperial

Image Courtesy: AFC Energy

https://news.imperialoil.ca/news-releases/news-releases/2020/Imperial-starts-operation-of-cogeneration-unit-at-Strathcona-refinery/default.aspx
https://www.birmingham.ac.uk/Documents/college-eps/chemical/fuel-cells/FCH2-2017-Presentations/Suzannah-Hexter.pdf


Initial Considerations on Potential Alternatives to Flaring

ÅRegulates the NOx and VOC emissions from non-refinery flares located at 

landfills, wastewater treatment plants, oil and gas production facilities, organic 

liquid loading stations, and tank farms

ÅAny flare subject to Rule 1118.1 that operates at a level greater than the 

specified capacity threshold is required to, either:

ÅReduce the level of flaring to below the capacity threshold (e.g., through 

beneficial use strategies)

ÅReplace the flare with a unit complying with the lower NOx emissions limits

26

ÅMajority of refineries subject to Rule 1118 do not own or operate any clean service flare

ÅGases can be compressed in a vapor gas recovery system

ÅClean service flares serve the same purpose as the flares subject to Rule 1118.1

ÅRule 1118.1 ïControl of Emissions from Non-Refinery Flares was adopted on January 4, 2019

REVISED



New Flare Minimization Considerations for Clean Service Flares

ÅNon-hydrogen plant clean service flares should be subject to the same stringent 

requirements as Rule 1118.1

ÅRule 1118.1 purpose is ñto reduce NOx and VOC emissions from flaringò

ÅRule 1118 purpose is ñto control and minimize flaring and flare related emissionsò

ÅRule 1118.1 facilities are required to maintain their flare throughput below an 

Annual Capacity Threshold (Table 2)

ÅThresholds are based on two consecutive years exceeding

ÅStaff is considering a requirement for clean service 

flares to operate below comparable Annual Capacity 

Thresholds:

ÅType of gas (produced gas or any gas combusted in an open flare) 
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Image Courtesy: FEPCO

Hydrogen Plants

http://www.fepco.org/?p=6917


Background on Flaring at 
Hydrogen Plants
ÅHydrogen plants subject to Rule 1118 mainly produce 

hydrogen for local petroleum refineries

ÅHydrogen sent either via a shared, mediumȤpressure product 

pipeline or direct highȤpressure product pipelines

ÅHydrogen plants subject to Rule 1118 operate two types of 

clean service flares

ÅEnclosed/shrouded ground Flare (top image)

ÅElevated Flare (bottom image)

ÅThree hydrogen plants operate ground flares and one plant 
operates an elevated flare

ÅTwo hydrogen plants located at a refinery site and uses the 
refineryôs general service flares

ÅAir Products operates hydrogen plants within Torrance Refinery

Image Courtesy: ZEECO®
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Image Courtesy: Blackridge

https://www.zeeco.com/products/flares/ground-enclosed#enclosed_ground_flare
https://www.blackridgeresearch.com/blog/what-is-gas-flaring-definition-types-impact-alternatives-and-future-outlook


Total Flared Gas at 
Hydrogen Plants

ÅMany hydrogen plants have flare 

events every day

ÅMost of these flare events are 

below the notification thresholds 

Å1.8% of the events exceeded 

either of the thresholds

ÅFlares use either nitrogen or 

natural gas as purge gas

ÅNitrogen does not combust

ÅNatural gas combusts and 

generates NOx emissions
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Air Liquide 77 86 80 214 11 0 42 95 10 232

Air Products Carson 441 133 249 200 94 75 73 25 258 60

Air Products Wilmington 62 52 50 67 95 23 24 17 62 44

Chevron 5 19 113 0 38 0 0 62 0 0

Maximum of All Refineries 326 449 126 395 518 280 63 170 94 107
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Total Sulfur Dioxide Flared at 
Hydrogen Plants

ÅLevel of sulfur content in the 

flare gas flow is low at 

hydrogen plants

ÅSO2 is the byproduct of 

combusting natural gas and 

refinery fuel gas as 

feedstock to pilots

ÅAir Liquide had zero level 

of SO2
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Air Product Hydrogen Plant at Torrance Refinery

ÅAir Products is currently operating two hydrogen plants located at Torrance Refinery site

ÅHydrogen plants were sold to Air product in 2020

ÅAir Products took over the hydrogen plants operation in May 2022, but the change of operator still in 

progress

ÅHydrogen plants are operated exclusively by Air Products, but generated flare vent gas is 

directed to the Torrance Refineryôs flare gas recovery system and general service flares

ÅFlare vent gas generated at hydrogen plants causes flare events to occur at Torrance Refinery

ÅFlare vent gas streams from refinery and hydrogen plants are not separable, they share a common 

header

ÅHigh volumes of flare vent gas that cannot be recovered in flare gas recovery system leads to flaring

ÅDue to common header, when a flare event is initiated at the hydrogen plants, refinery gas is also 

swept into the flare stream resulting in SOx emissions
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Key Takeaways from Scoping Plans for Hydrogen Plants

ÅStakeholders indicated the following measures to reduce flaring in Scoping plans:

ÅMinimizing emergency flaring through eliminating the sources of plant tripping

üAddition or removal of specific instruments or equipment

üProper operation/maintenance of specific instruments or equipment

ÅOperate the plant with an uninterrupted power system

üProvides approximately 30 minutes of power to keep critical instrumentation and 

equipment online

ÅLimit the duration of planned shutdown event and planned startup event 

ÅUse the hot restart operating procedure in the event of a plant shutdown following a 

process upset

üTemporarily maintain normal operating temperature in the heater when condition allows

ÅAll measures currently being implemented at Air Liquide
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Takeaways from Scoping Plans for Hydrogen Plants ïcont.

ÅStakeholders indicated the following measures to reduce flaring in Scoping plans (cont.):

ÅInstallation of flare gas recovery system and gas turbine generator (reduce planned and 

unplanned events)

üEstimated capital cost: $50 million ï$100 million 

üEstimated operational cost: $20 million ï$65 million per year (reflecting savings from 

reduced power demand)

ÅPressurize gases and place into onȤsite storage containers

üMay not be a feasible alternative due to safety concerns, physical plot space availability, 

and significant operational complexities

üProject implementation cost: $50 million ï$100 million
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Initial Considerations on Flaring at Hydrogen Plants

ÅStaff is considering options for reducing flaring at hydrogen plants

ÅIncreased compression/storage or using hydrogen to generate power are 

alternative options to flaring at hydrogen plants

ÅSpace constraints and cost may be an issue

ÅStaff is considering to require the use of flow meters for the pilot and purge gas 

to better characterize flare gas flow and flare emissions

ÅRule currently does not require flow meters for clean service flares

ÅFacilities may overestimate flare gas emissions by including flow from purge and 

pilot gas

ÅUse of flow meters would increase accuracy of the data
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Scoping Document 

Summaries for 

Petroleum Refineries 



Background

37

Operators of facilities were required to submit a Scoping Document within 
12 months of last Rule 1118 amendment

The cause of a flare event varies and each refinery has differing abilities 
to mitigate or handle a flaring event

Scoping Documents were required to evaluate feasibility and cost of 
minimizing or avoiding planned and unplanned flaring events

Each facility is unique in arrangement, complexity, and operation with 
several potential ways to reduce flaring emissions



Scoping Documents ï
Requirements

ÅPlanned Flare Events, facilities had to evaluate emission reductions from flaring 

through two potential alternatives for each of the following performance targets:

Å0.10, 0.05, and Ò0.01 tons of SOx per million barrels of crude processing capacity

Å0.1 tons of VOC per year from clean service flares

ÅUnplanned Flare Events, facilities had to evaluate emission reductions from flaring 

based on four scenarios:

1. Sudden influx of vent gas into the flare gas header

2. Sudden loss of the process unit with the highest fuel gas consumption rate of 

recovered flare gas

3. Sudden loss of all externally generated electrical power

4. Sudden loss of internally generated electrical power 38



Scoping Documents Summary ïPlanned Flare Events

Emission Monitoring Enhancements

Actions Notes

Modify existing flare header flow meters to more accurately 

measure low molecular weight gas

Better characterize 

and measure the flow 

gas, not for specific 

emission reductions

Install new/additional flow meters

New HHV analyzer for faster response time

Modify flare water seal settings
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Scoping Documents Summary ïPlanned Flare Events

Source control modifications

Actions Notes

Develop planned turnarounds and perform critical maintenance during turnarounds

Refineries 

implementing most of 

these actions already

Capture lessons learned from flaring events with continuous improvement

Operator training and developing a mindset for minimum flaring

Evaluate root cause of all unplanned flaring events and propose corrective actions to 

minimize these events in the future

Modify Operating Procedure for startup, shutdown and clean service flare

Use modified operating procedures and work practices to mitigate flaring

Reduce plant feed rates which will reduce the amount of vent gas flared
Staff will investigate 

feasibility and cost
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Scoping Documents Summary ïPlanned Flare Events

Tail End Control Enhancements

Actions Notes

Flare Gas Recovery compressors reliability modifications

Refineries 

implementing most of 

these actions already

Keep spare equipment in optimal running condition

Planning/managing the shutdown/startup activities to effectively manage the available 

vapor recovery capacity

Use rental vapor/gas recovery equipment Staff will investigate 

feasibility and cost 

effectiveness of these 

actionsUse of temporary portable condensing system or sulfur scrubbing system
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Scoping Documents Summary ïUnplanned Flare Events

A sudden influx of vent gas into a flare gas header

Actions Notes

ÅMaximize operation of the Vapor Recovery System

ÅUse of spare Flare Gas Recovery equipment

ÅImprove reliability of process equipment

Refineries implementing 

most of these actions 

already

ÅBalance production and use of fuel gas at the refinery to minimize instances 

where excess fuel gas must be flared

ÅAutomate the reduction of feed rate to the lower priority process units

ÅReduce flaring by increasing fuel gas consumption to units within the plant

ÅExport excess fuel gas to third party to relieve pressure

Staff will investigate 

feasibility and cost 

effectiveness of these 

actions

42



Scoping Documents Summary ïUnplanned Flare Events

A sudden loss of the process unit with the highest fuel gas consumption rate of 

recovered flare gas at that facility`

Actions Notes

ÅMaximize operation of the Vapor Recovery System

ÅUse of spare Flare Gas Recovery equipment

ÅImprove reliability of process equipment

ÅAutomation of using spare equipment (if available)

Refineries implementing most 

of these actions already

ÅBalance production and use of fuel gas at the refinery to minimize instances 

where excess fuel gas must be flared

ÅAutomate the reduction of feed rate to the lower priority process units

ÅExport excess fuel gas to a third party to relieve pressure

Staff will investigate 

feasibility and cost 

effectiveness of these actions
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Scoping Documents Summary ïUnplanned Flare Events

Loss of all external electrical power to the facility

Actions Notes

ÅOperate Cogeneration Unit

ÅInstall and use independent underground power feeders

ÅReduce feed rates to lower priority process units

ÅReduce power production of the cogeneration unit

Staff will investigate feasibility 

and cost effectiveness of these 

actions

ÅImport electricity from a Third Party Included in one refineryôs 

scoping plan; already 

implementedÅSwitch to Secondary External Feeder
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Scoping Documents Summary ïUnplanned Flare Events

A sudden loss of all electrical power from any non-backup electrical generation 

unit currently operating at the facility

Actions Notes

ÅImport electricity from a Third Party

ÅControl mechanism to automatically receive power from local 

power supplier

Included in one refineryôs 

scoping plan; already 

implemented
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Initial Conclusions

ÅEach facility is unique in operation and ability to divert flare gases

ÅMany actions provided in the scoping plans are actions that facilities are 

already implementing to reduce flaring

ÅTraining, managing flare gas, planning turnarounds, maintaining equipment, etc.

ÅActions that could be most impactful are listed as very costly, e.g., flare 

gas recovery with gas turbine ~ $50 million ï$100 million
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Preliminary Concepts for Proposed 
Amended Rule 1118 (PAR 1118)



Preliminary Concepts for PAR 1118
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Reduce flare emissions

ÅClean Service Flares: establishing flare throughput threshold (presented in earlier 
slides)

ÅGeneral Service Flares: lowering performance target for sulfur dioxide

Address facility concerns

ÅAlign planned and unplanned flare event notification requirements

ÅData substitution methodology

Address public request to improve access to flare event data



Performance Target for Sulfur Dioxide ïRequirements

ÅRule 1118 establishes the performance target for sulfur dioxide emissions from flares to be 

determined at the end of each calendar year 

ÅBased on the facilityôs annual flare sulfur dioxide emissions normalized over the crude oil 

processing capacity in calendar year 2004

ÅPerformance target is 0.5 tons per million barrels of crude processing capacity (averaged over 

one calendar year)
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Excess Emissions (%) Mitigation Fee ($/ton of Excess SO2)

Ò10% 25,000

>10% to Ò20% 50,000

>20% 100,000
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