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Executive Summary

EXECUTIVE SUMMARY

Rule 1118 Control ofEmissions from Refinery Flares (Rule 1198)s originally adopted by the
Souh Caast Air Quality Management District (South Coast AQMoverning Board on
Februaryl3, 1998 and wasamended three timesnce adoptionin 2005, 2017, and 2023he
intent ofRule 1118s to monitor and record data on refinery and related flaringatipas, ando
control andminimizeemissions from refinery flareRule 1118establishesequirements foflares
operated atpetroleum refineriesand related operationsicluding requirementsto submit
notifications and reports, monitor emissions, me@ssons targets, and maintain a public inquiry
hotline.

As part of the amendmentRule 1118n 2005, # refineries in South Coast AQMidere required

to haveflare gagecoverysystemgFGR)installed andsince therthe amount of flaringnd flaring
emissonshas been reducembnsiderablyHowever, efineries continue to experience numerous
flaring events each year. While most events have only a minor release of esjissime are
significant events that result in substantial emissions of many pukusgong with dark plumes

of smoke.The last major amendment to Rule 1118 was the 2017 amendment, which was the first
phaseof a planned twghase amendment. The firstgse primarily focused on establishing
mechanims to gather more information througbtopng documents prepared by the owners and
operators of regulated facilities. The current amendment is the second phase, which seeks further
emission reductions from flas operated at petroleum refineries and related operations.
Additionally, in 2017, Assemiy Bill 617 (AB 617)was signed into state law and raedi strategy
development to reduce toxic air contaminants and criteria pollutants in overburdened communities.
During the development of the AB 6 Community Emission Reductions PrograBERP? for

the Wilmington, Carson, West Long BeadVCWLB) communiy, community members
expressed concern about refinery flaring events and the associated emissions.

Proposed Amended Rule 1118 ontrol of Emissions from Refinery Flar@@AR 1118)is the

second paseof the planned twgphase rule amendment and seeks tieaxe further emission
reductions from refinery flares. PAR 1118 relies upon the information gathered from the scoping
documents submitted after the 201 7estigatioesod me nt
flare emission reduction®AR 1118 willachievemostof the AB 617 CERP air quality priorities

for WCWLB communiy by establishing a more stringent sulfur dioxide performance target, a new
performance target for oxides of nitrogen emissifmosn clean service flares at hydrogen
production plants, and a throughput threshold for liquified petroleum gas (tle&) servie

flares at refineriesPAR 1118 is estimated to achieve a 50 percent reduction in sulfur dioxide
which will fulfill the sulfur dioxide emission goal of AB 61CERPfor WCWLB community

As part of PAR 1118, taff isrecommendindo:

1. Lower annual S@performance target threshold for all facilities;

2. Establish a ew annual performance tardget oxides of nitrogen (NOxjor cleanservice
flares at hydrogen production plants;

3. Include rew requirements fdtPG clean service flares at refineries;

4. Adjustmitigation feesannuallybasedon the most recent consumer price index (Céyl

! South Cast AQMD AB 617 CERP for Wilmington, Carson, West Long Beach Community:
https://www.agmd.gov/docs/defardburce/akb 1 7-ab-134/steerinecommittees/wilmington/cerp/final
cerpwcwlb.pdf?sfvrsn=8
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5. Update and standardize reporting requoierts for facilities throughthe flare event
notification system (FENS)

PAR 1118 was developed through a pulgirocesghat included ive Working Group Meetings
and will includea Public Workshomand aPublic Consultingsession for the community memiser
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Chapter 1

Background

INTRODUCTION

Rule 1118 Control ofEmissions from Refinery Flares (Rule 1198)s originally adopted by the
South CoastAir Quality Managemein District (South Coast AQMD)Governing Board on
Februaryl3,1998. The intent of Rule 1118 is to control anmiciimize emissions from refinery
flares. Rule 1118 establishes requirements for flares operated at petroleum refineries and related
operations inalding requirements to submit notifications and reports, monitor emissions, meet

emissions targets, and maintaipublic inquiry hotline.

In recent years several incidents at some refineries, including offsite power disruptions and onsite
process unit bakdowns, resulted in fla events and increased emissidhatimpaced the air
quality of neighboring communitiehe amount of flaring that has occurred in recent years has
varied, with some refineries flaring more than othé&s part of the amendmetd Rule 1118 in
2005, & refineries inthe South Coast AQMDwere required tdaveflare gasrecovery FGR)
systemdnstalled andsince therthe amount of flaringand flaring emissionkas been reduced

considerably

Vent gases generated during the refinpracess (typically hydrocarbons) are often sent to the
FGR systemThe figure below demonstratea flare gas recovery system at a refinery and its
different components=GR systems recover vent gasd inject iti nt o
system for us in other processesuch asteamboilers. Flaring occurs when the FGR system is

t he refi

unable to handle thamount ortype of gases being directed into the systametherdue to
unplannedlare events like external power disruptions or onsite emergencigspoplannedlare
events like refinery turnaroundsnder such circumstances, FGstemsoute the gtraventgas
to the flare where it islischarged into the atmosphere at the flare tip to avoid unsafe over
pressurization. Tése gagesare combusted abe flare tip to reducassociateémissions andvoid

possiblebuildup of combustible gase¥hile this simplified explanation describes why flaring

occurs flaring eventsat different refineries or related operati@me caused by a variety fafctors
anddueto the complexity of each refinery, tbesner or operator dacilitieshave varying abilities

to prevent or handldhe excess/entgasbeing generated during those events

Facility

Flare Header

Flare Gas

Compression System

Flare
Stack

"

Figure 1-1. Refinery Flare Gas Recovery System

(Image CourtesyPolitico)

nery

Refineries continue to experieneemeroudlaring events each year. While most events have only
a minor release ofneissbns, some are significant events that result in substantial emissions of
many pollutants, along with dark plumes of smoke. ProposedhdettRule 1118 Control of
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Chapter 1 Background

Emissions from Refinery Flard®AR 1118)seeks taachieve further emissioreductiors from

refinery flares. This amendment will implemehé second phase of the planned-ptase rule
amendmenéand will achievemost oftheair quality prioritiesthat wereset forth byAssembly Bill

617 (AB 617) Community Emission Reductions Program (CEBP)WCWLB community

The amendments being sought or considerdtAR 1118include:

1. Lowerannualsulfur dioxide §O) performance target threshdlar all facilities;

2. New annual oxides of nitrogen (NOxyerformance target for clean service flares at
hydrogen production plants

3. New requirements for clean service flares at refineries (i.e., flaredigiafied
petroleum gas tanks)

4. Adjusted mitigation feesannually based orthe most recent consumer price index
(CPI); and

5. Updatel andstandardize reporting requirements for facilitiethroughtheflare event
notification system (FENS)

Each of these proposed amendments is described in morarétaistaff report

REGULATORY BACKGROUND

Rule 1118 was originally adopted Bputh CoastQMD Governing Board on February 13998
The intent of the rule is tminimizeemissios from refinery flares and require petroleum refineries
and related operations to monitor, record, and report flare emission3 ldataile was amended
threetimessince adopbn, in 2005,2017 and 2023.

2005 Amendment

When the rule was adopted in 1988 Governing Board diresd staff to analyze the monitoring

data submitted by the refineries and related facilities from October 1, th&@9gh December 31,
2003. Staff premntedthe findings in a report to the Soutl@st AQMD Governing Board on
September 3, 2004vhich concluded that refinery flaring was significant enough to warrant the
implementation of controls to reduce emissions. The report identified that the prawvafiaring

of excess fuel gas, the elimiian of leaks from pressure relief devices, and reductions of routine
flaring were the most effectivapproacheso reduce emissions fronefinery flaring. The report

also concluded that the flare reduction goehnbe achieved with the installation offe gas
recovery systems and gas treating systems, expanding the capaekissingflare gas recovery
systens and existing gas treatment systerand addressindeaks from pressure relief valves.
Furthermoe, the report also recommended improvements in the measurement of flare vent gas
flows and installations of continuous monitoring systems to measure the total sulfur concentration
and the higher heating value of the flhgas, as well as standardized moelttiiogiesto calculate

vent gadlow rate emissionsand missing data.

The 2005 amendments Rule 1118implemented the objectigadentified in the report and
established a S(performance target of 0.5 ton per millibarrel of crude processing capacity

2017 Amendment

In 2012 the United States Environmental Protection Agendys(EPA) initiated a review of its
Refinery Regulations, New Source Performance Standards (NSPS), National Emission Standards
for Hazardous Air Pollutants (NESHAPRNnd Maximum Ahievable Control Technology
(MACT) I and MACT II regulations for refinery process tsand ancillary equipment operations
which included the operation of refineflares. U.S. E P A éegiew resulted irupdates tahe
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Chapter 1 Background

requirementsn the Refinery Sector Re, which wasfinalized in December 2015. The updated
federal requirements for flaring foeson reducing significanflaring events and ensuring that
when a flaring evert does occur, combustion is as efficient as possible to reasseciated
emissions.Furthrermore in Decembe 2016 U.S. EPA also revised itéir Pollution Emission
Factorg AP-42) guidance for estimatingplatile organiccompound (VOC) emissions from flaring
eventsstating thausing thetotal hydrocarborfTHC) emissions factor may not lag@piopriate for
reporing VOC emissions whemamissions factor exister VOC. The updated A2 emission
factor for VOC emissionsvasincreagd about10-fold (from 0.063 t00.66 poundof VOC per
million British thermal unitor Ib/MMBtu) which is applcadet o RAopesaked flares achieving
at least 9%ercentdestruction efficiency

The 2017 amendmewbnsisted of ghasedapproach;staff proposed t@amend the rule itwo
rulemakingphaseswith Phasell of rulemaking to occur latdyased on the infonation gathered
in Phasel. Phasd primarily focused orestablishing mechanisnte gather more information
through scoping documents prepared by the owner and operators of regulated tauditipdate
the rule for consistencwith federal regiremens. Ptase Iconsisted of the followinghanges to
the rule

1 Harmoniing Rule 1118 withthe most significanfprovisionsf r om US 20E5P A G s
Refinery Sector Rule update regarding flares, including new prohibitionsrtaintypes

of flaring events

Aligning Rule 1118 with AB 617 CERP requirement

Requiing all facilities subject to Rule 1118 to prepare a Scoping Document that evaluates
the feasibility of eliminatinggr minimizing planned and unplanned flaring events

1 Settingthe requirements for regulated iféces to submit notifications and reports, monitor
emissions, meet emissions targets, and maintain a public inquiryehotlin

Removng the $4 million annual cap on mitigation fgesd byfacilities for flaring

Updaing the VOC emission factors based©rP A d@pdated AP42 guidance

Updaing and clarifyng reporting requirements for facilitieghich arerequiredto submit
notifications reports monitor emissionsmeet emissiortargets and maintaina public
inquiry hotline

South Coast AQMD Followup Actionsto 2017 Amendment toRule 1118

As part ofthe Phase | amendment to Rule 1118 in 2017, staff incorporated the most significant
portionsof the U.S. EPA Refinery Sector Rule (RS&yngwith other proposed amendments.
Staff postponedfull incorporation of the remainder ofthe RSRto Phase Il of the proposed
rulemakingdue to its complexityhowever staff is no longeproposing to incorporatell the
remaining RSR requirements into Rule 1118 during this second phase of amendrhents
requirementsof RSR are being implemented by the permitting stdf§ incorporaing the
requirements ittt he f ac i V petmitseThi®is albetterlapproach to asswompliance

with the RSR requirementStaff proposedo includesomeadditionalreference to RSRin PAR
1118whereit helps clarify rule provisions

Upon amendment of Rule 1118 in 2017, tloeith CoastAQMD Governing Boardalsodirected

staff to initiate the second phase of rulemaking on Rule 1118 in 2018, and draft amendments to
Rule 1118 that would ftherreducee mi ssi ons from fl aring for the
than January 31, 202GHowever, due to shifting priorities andlimited resourcesthe rule
amendment wadelayed.

= =4

= =4 =
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Chapter 1 Background

2023 Amendment

On September 21, 2022, U.S. EPA announced a tinaigyoval ard limited disapproval othe
2017 amendments to Rule 11&#ective on October 24, 2022.

The limited approval sta&d that Rule 1118 improves the state implementation plan (SIP) and is
largely consistent with the releva@iean Air Act CAA) requrements.However, U.S. EPA

proposed a limited disapproval stating that Rule 1118 paragraph (j)(1) and Attachment A
paragraphs (4)(n) and (5)(n) provide fAunbound
does not satisfy the requirements of £8edion 110 The 2017 version dRule1118included

several instances whetfee Executive Officehadthe sole authority to approve American Society

for Testing and Materials (ASTM) methodsgithout further specificity regarding how this

authority will be exercised U.S. EPA stated that wouldndermine the enforceability of the
submission, constitutes a SIP deficiency, and conflicts with CAA Section 110.

To address the U.S. ER#inited disapproval, staff proposed amendments to Rileto include
arequiementt hat i n addition to the South Coast AQM
Resources Board (CARB) and U.S. EPA must also approve ASTM standards not included in the
rule. Staff could not delay the amendmentths CAA specifies thatregiors mustattan the
National Ambient Air Quality standards (NAAQSDy specific dates or face the possibility of
sanctions by the federal government and other consequéradeading but not limited toncreased
permitting fees, stricter restrictions for pettmg new projects, and the loss of federal highway
funds South Coast AQMD had to address the annoudedidiendesby April 24, 2024(i.e., 18
months since the disapproval effective date), othervéeet®mns wuld be imposedThus, saff
conductedh imitedamemment to the rule to addredsS.EP A6 s d i andgvqdrsanetians

The 2017 version oRule 1118 was amended by the South Coast AQMD Governing Board on
January 6, 2023.

Assembly Bill 617

AB 617 was initially signed into law in 2017as a tatewide stategy to reduce toxic air
contaminants and criteria pollutants in designated environmental justice commuhitesgh
establishng communityfocused and communkHgriven actions to reduce air pollution and
improve public healthCurrertly, there ag six designated AB 617 communities in South Coast
AQMD jurisdiction, as follows:

- Wilmington, Carson, West Long Beach CommurfityCWLB)

- San Bernardino, Muscd@gommunity(SBM)

- East Los Angeles, Boyle Heights, West Commerce Comm(iBita BHWC)
- Southeast Lodngeles Community(SELA)

- Eastern Coachella Valley Commun{yLA)

- South Los Angeles CommunifzCV)

Most of the regulated facilities subject to Rule 1118 are locatéddW/LB community.
AB 617 Community Emissions Reduction Plans (CERPS)

AB 617 CERPs seekto addessthec o mmuni t y6s hi ghe with acions thatj u al i t
reduce air pollution emssons from sources withithe local communityand that provide a
blueprint for achieving reductions in air pollution expogorpeople in each communityhe pan
for WCWLB communitystarted in 2019 and is expected tarmelemented over several years.
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Chapter 1 Background

WCWLB communiy identifiedflare emissiongrom refineriesas onecategoryof the air quality
priorities to be addressed byat CERP. Action items for Rule 118are as follow

- Lower performance targets andamjustmitigation fees

- Increase capacity of vapor recovery systems to store gases during shutdowns
- Header modifications for gas diversion with process controls

- Backup power systems for key process units

- Remde optical senng for flare emission characterization

- Lower-emissionflaring technologies

- Additional flare minimization plans

The implementation period of the actionstie WCWLB community CERP is expected to be
approximately five yearfom 2019 PAR 1118 will addres theCERPactionsthat weredeemed
technically feasible ants anticipated to be adopt&dthin the five-year period specifiedin the
CERP

ScorPING DOCUMENTS

Since a facility operatounderstands their process the bést 2017 amenchentsto Rule 1118
required theperator of each facility tprepare andubmit a Scoping Document within 12 months
of rule amendment. Facility operators and owners were requirezhtiuct an evaluatioof the
technical feasibility, approximateost, andiming constraints to implement control options for
minimizing or avoiding planned and unplanned flaring evelBth facility was required to
evaluate two alternativee eliminateplanned flaring eentsandassesfiow to reduce emissions
from planned flaing events ta levelbeyord 0.5tonof SO, per million barre$ of crude processing
capacity The scoping documentgerereviewedand evaluated fdurther potential amendments

AFFECTED FACILITIES AND EQUIPMENT

PAR 1118affects12 facilities, all of which ae locatedwithin Los Angeles CountyThe facilities
include eight petroleum refining facilities, three hydrogenoduction plants, and one sulfur
recovery plantvith a total of31 existing flares affected yis proposed rulgas listed in the table
below. Three flares are clean service flares operatinmgfateries LPG tank stations, four flares
are clean service flares operatingraieehydrogen production plangd one petieum refinery
and the others are general service fldnesare beingoperded at refineries ansgulfur recovery
plants.
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Table 1-1. RequlatedFacilities and Flaresby PAR 1118

Number of Flares

Facility Type Facility Name

) Air Liquide 1

Hydrogerll FIEEUELE Air ProductsCarson 1
Plant

Air Products Wilmington 1

Chevron Products Company 6

Paramount Petroleum 1

Phillips 66 Carson 2

. Phillips 66 Wilmington 4

RGN Tesoro Carson 5

Tesoro Wilmington 2

UltramarValero 4

TorranceRefinery 3

ST REEDIEL TesoroSulfur Recovery Plant 1
Plant

TOTAL 12 | 31 \

Site Visits to Requlated Fadiés

Staff conducted site visits to all regulated facilities between November 3, 2022, and January 18,
2023. Staff observed thatagh facility is unique in operation and structuseven out of twelve
facilities operate clean service flaraacluding fourclean service flares located at hydrogen
production plantand three liquified petroleum gas (LP&g¢an service flareSstaff noedthat o

out of three LPG clean service flaaiee operated in a manner wheseontinuousgas streanis

being combusted itheflare

Staff also naed that dl facilities have FGR system&enerated v@ gases during the refining

process are often sent to F&Rbe recovered aridjectedbacki nt o

t he

refineryodos

for use in other processddaring occurs whethe FGR system is unable to handle the amount or
type ofvent gasbeing directed into the systemnd as a resultent gas isouted tothe flare to
avoid overpressurizion. Flaresoperate as a safety mechanism and control device at the facilities.
Vent gas iscombusted at flare tip to reduce emissions awudid thepotential buildup of

combustible ga®One limitationto recover the vent gas araliteit to the refinerp s

is the facilityd s

dassyestem

p o ¢agabilitytoaideall the reovered vat gas.Facilities that can utilize a

significant quantity of excesgentgasgenerallyhave the least amount of flarifdgarger facilities
and facilities thabperate gas turbine generataehich have the ability to combust a large volume
of gas,have moe flexibility to rerouteventgasfrom flare to their flare gas system.

Staff discussed thperformance oFGR systems witindustry stakeholders during theisits to
regulated facilitiesOver years, rany facilities have reduced flaring emissions tigio operational
changesincluding dowing down shutdown procesgcreased reliability of process equipment
and enting thermal oxidizer to combust excessegaduring scheduled shutdoand subsequent

startupoperations

From the visis to hydrogen pragttion plants, staffliscussed differerdauseghatlead to flaring
at these facilitiesvith the industry stakeholderMost flaring at hydrogen production plants
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originated from customer kick bacWhich is challenging for thénydrogenproductionplans to
plan for ormanage

The following figure shows thdatesof the site visits.

November 16,
2022

December 1,
2022

December 14,
2022

November 3,
2022

January 18,
2023

AltAir Chevron

Phillips 66 Air Products
(Carson and

Wilmington i
( gton) — Wilmington)

Refining
Company

Marathon

(Carson) Air Liquide

4
Figure1-2. Staff 6 s Site Visits to Regulated Faci

PUBLIC PROCESS

PAR 1118 was developed through a publicopess that included a series of Working Group
Meetings The table belowsummarizes thpublic meetingseld throughout the delopment of
PAR 1118 andprovides a summary of the key topics discussed at eachoetingsStaff began

the rule develomentprocessn July 2022 and has conductefive Working Group Meetings to
date. The Working Group is composed of affectitilities, environmental and community
representatives, public agenciegnsultants equipment vendorsand interestedparties The
purpose of the Working Group Meetings wdsvelopment of the proposed amendments and
emission controlgor PAR 1118, to provide all stakeholders an opportunity to discuss details of
the proposed amendmen&ndto listen to stakeholder concerns with the ohjecof building
consensus and resolgiany issuesStaff also held individual stakeholder meetings as needed and
conducted several site visits to the affected facilities.

Table 1-2. Summary of Public Meetings

Meeting Title Highlights

Working 1 Ruledevelopment process
July 21, 202 | Group 1 Background andegulatory commitments
Meeting #1 | 1 Progress since the previous rule amendment
91 Analysis ofhistorical flare events data
9 Limited proposed amendment to Rule 1118 to
Working address EPAOGs | i (WGM sedred
October 26, @22 | Group as Public Workshop)
Meeting #2 | 1 Presentation byepresentatives from R.A. Nichols
Engineering (RANEPnNtheir vapor storage
technology
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Date

2023

Meeting Title

November 3, 2022 January 18

Highlights

Sout h Coast sittshsioregulated f 6 s
facilitiesby Rule 1118

December 2, 2022

Set Hearing

December 2, 2022

Released Draft Rule Language

January 6, 2023

Public Hearing

April 26, 2023

Working
Group
Meeting #3

1 Follow-up tothe commenletter received from
Coalition of Environmental Groups on April 13, 20

1 Summary oktaffd sitevisits to regulatedacilities

by Rule 1118

Evaluation of flare events data

Evaluation of flaring ticlean service flares and

alternatives

Discussion oflaring at Hydrogen production plants

Summary of scoping documents prepared for

petroleum refineries

Preliminary Concepts fdPAR 1118

Proposedipdates to flare event notification system
(FENS)

1
1

E

E |

October25, 2023

Working
Group
Meeting #4

1 Presentation by repsentatives from Providence
Photonics omemote sensing technologies

91 Proposal to lower sulfur dioxide performance targg

1 Proposal tadjustmitigation fees

91 Proposal for control of nitrogen oxides agddogen
production plants

1 Proposal andosteffectiveness analysis fpotential
control of flaring emissions at LPG flares

Decembes, 2023

Releasd Initial Preliminary Draft Ruld_anguage

December 12,
2023

Working
Group
Meeting #5

9 Proposal for contradf nitrogen oxides at Hydrogen
production plants
1 Rule language and structure changes overview

January 19, 2024

Releasd Preliminary Draft Ruld.anguageand
Preliminary DraftStaff Report

February 8, 202

Public Workshop

Februaryl6, 2024

Public Consultng Session

Februaryl6, 2024

Stationary Source Committee

March 1, 2024

Set Hearing

March5, 2024

Released Draft Rule Languaged Draft Staff Report

April 5, 2024

Public Hearing
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Chapter2 Data Evaluation

INTRODUCTION

Flaring is a process that controls VOC by routing them to a remote, usually elevated, location
where it is combusted in apen flame and opeair setup using a specially designed burner tip.
Flares operate as a safety mechanism and coetriaelbut theprocess of flaring can also produce
undesirable byproducts including SOx, NOx, PM, CO, smoke plumes, noise, and lagje visu
flame. However, through proper design and operation these undesired byproducts can be
minimized. The majority of ra@fieries and hydrogen plants have flare systems designed to relieve
and vent a large volume of gas during emergency process upsets.|ldMarsystems at refineries

are operated in conjunction with a baseload gas recovery system referred to as FGRsTémse sy
recover and compress the VOC by combining it with the refinery fuel gas system for use as fuel
for process heaters, boilers, and gabinesFGR systens allows the flare system to be used as a
backup to handle emergency release situations. Degeadithe quantity and quality of the VOC
streamthat can be recoverdny FGR there can be an economic advantegescoverthe VOC

rathe thancombusing it in the flare system alone.

Depending orthe flared slesign andapplication flares maybe used to servicene or several
processing units to control small or large volume of vent gas during an emergency. Therefore,
flares can be clag®d into two main categories: general servilegesand clean service flares.
General service flares are used to dispose of vent gas from routine operations such as startups and
shutdowns, turnaround activities, purged gas streams, and emergency vaetegae from
process ungd upsets. A clean servidtare is used to only burn natural gas, hydrogen, liquified
petroleum gas (LPG), or other gases with a fix composition vented from a specific equtpment
vent gas contains little to no sulfur, ane tjuality of the vent gas is usually predictable reélgss

of flaring evens. Clean servicdlares can further be subcategorized as either a hydrogen flare or
northydrogen LPG (propane and butane) flare. As the names imply, hydrogen service flares are
located at hydrogeproductionplants and LPG flares alecated at the propane and butane storage
areas of a refinery

HISTORIC FLARING EMISSIONS DATA

Facilities have been submitting quarterly reports to South Coast AQMD for more than a.decad
Quarterly reprts containflare events details including date, dima, cause, level of emissions,
etc. Staff compiled alfflare eventslatareported by regulatefhcilitiesd owners and operatons
quarterly reportsduring 2012 t®021)to analyzdlare event frequecy and magnitudeHistorical

vent gas flaredas reported byegulatedacilitiesin their Rulel118in quarterly reportsexcluding
hydrogenproduction pants is depicted in the figure below
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900
800
700
600
500
400

300 =

200
100 i
0 2012/ 20132014 2015|2016/ 20172018 2019 2020 2021|2022
B Altair Paramount 2 1 2 6 3 2 5 1 5 1 7
m Chevron Products Co. 13 | 59 | 126| 6 53| 4 | 28| 90 | 22 | 66 | 110
®m Marathon LAR Carson 326|449 13 | 19 | 11 | 15| 31 | 43 | 94 | 38 | 126
= Marathon LAR Wilmington| 5 4 2 2 4 4 2 4 8 6 3
m Marathon SRP 00({01/01/00|00|012|00|00|00]|00]|00
Phillips LAR Carson 7 3 27| 3 14| 2 4 1 2 |11 ] 1
H Phillips LAR Wilmington 32 | 33| 25| 58| 13| 23| 13| 23| 19| 23 | 34
u Torrance Refining Companyl22 | 103 | 94 | 395| 518 | 280 | 63 | 170| 57 | 107 | 418

m Valero/Ultramar 69 | 41| 47 | 93 | 41 | 35 | 21 | 27 | 36 | 88 | 111
Figure 2-1. Total Flare Event Gas Flowby Facility (million standard cubic feet)

Total Flare Event
Gas Flow (MMscf)

The following figure plots mnualflaring emissions aseportedor regulated facilitiesn quarterly
reports excluding hydrogenproduction pants Note that thencrease in VOC emissismuring
the recent yeargartially reflects an increase in the VOC emission fatat wasadopted in the
2017 amendmerdf Rule 1118.
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Figure 2-2. Annual Flaring Emissionsas Reported by Refineries in Quarterly Reports
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Facility ownersand operatorsise 16 codes to classitiie cause(s) dilare events in quarterly
reports aspresentedn the table below.

Table 2-1. Categoriesfor Relative Cause of Flare Events

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

Undetermined (use only if flow was more than 5,000 but smaller than or equ
500,000 scf, and a cause analysis did not reveal a cause)

Turnaround Activity (Excluding planned maémance and planned staps and
shutdowns)

PlannedViaintenance (Excluding turnarounds, and planned-stetand shutdowns)

Emergency Flaring (includes any unplanned shutdown, subsequenipstaelid
breakdown, etc.)

Planned SHrtup or Shutdown (Excluding planned maintenance and twindg)

EON - Relief Valve Leakage due to malfunction

Non-Emergency Flaring (For use only if no other code is the primary cause c
flare event)

Process Vent (i.e., fadiles/units with no vapor recovery installédyse only if flow
was more than 5,000 but smaller than or equal to 500,000 scf

EON - Temporary Fuel Gas Imbalance

Code unassignedReserved for future use

Minor Vent (may only be usedr vent gas flow less than 5,000 scf)
EON - Unrecoverable Stream

EON - Clean Service Stream

EON - Intermittent Minor Venting

EON - Pressure/Temperature Excursion

Purge Gagi.e., refinery fuel gas, no flare gaecovery installed)

Facilities report flare events in the quarterly repadig the causeodes. Staff evaluatedlare
eventsdatain quarterlyreportsfor frequency of flare events by code (2012021) as presented
in the figure below. Results demstrate that mre than 8(ercentof the events (i.e., counts) that
occurred between 2012 and 2021 were either minor gas vent or clean service stream
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Code Not ISipi®wci fi edée
Code 15| 0.0%

Code 14 | 0.1%

Code 13 1 1.9%

Code 12 1IN 24.6%
Code 11 | 0.1%

Code 10 I 58.1%
Code 9 | 0.0%

Code 8 ] 0.6%

Code 7 | 0.0%

Code 6 | 0.3%

Code 51 0.5%

Code 41 1.2%

Code 3 W 2.8%

Code 2 | 0.4%

Code 1 W 2.9%

Code O M 5.3%

0% 20% 40% 60% 80%

Figure 2-3. Flare Events Frequency byCauseCode (20121 2021)

Summary of reported data on the volume of flared vent gas for each regulated facility in quarterly
reports ipresentedh the figure belowAccording tohistoricflaring datareducingthe frequency

of flare events may not be the ultimate path talsaedicingemissiondrom flaring. Data shows

that seven percenf the flare events (by counts) caused more thgper€entof total flaredvent

gas (2012 2021)

- Planned maintenance (Code 2) and planned startup/shutdowns (Code 4) generated about
27 pecent d total flared vent gas.

- Emergency flaring (unplanned shutdown, subsequent-wgtarvalid breakdown, etc.)
(Code 3) generated about 34 percent of total flared vent gas.

Reduction in flaring emissions is achievalyg lowering frequency of flaring including the
frequency of flaringat clean service flareas well asedudng the amount of vent gas being
combusted at the flateroughimplementing operational improvemeatsd conducting alternative
practices to flaring
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Figure 2-4. Total Gas Flow of Flare Events byCauseCodeand by Facility (20127 2021)

Clean Service Flares

Clean service flareefers toa flare that is designed and configured by installation to combust only
clean service streamsuch as natural gas, hydrogen gas, liquefied petroleum gas, and/or other
gases with a fixed composition that inherently have a low sulfur coQeatterly reprtsindicate

that fiflaring clean service streanCode 12) asa significant cause for flarin@ver 10 years,

flaring clean service streams was accounted for 25 percent of the flare events by counts and
constituted 17 percent of the total flared vent gdering clean service streams solely at facilities
other than hydrogen production plants acteudor eight percent of the flare events by counts and
eight percent of the total flared vent gas.

Non-Hydrogen Clean Service Flares

Clean service flaresat facilities other than hydrogen production plardse defined as
finonhydrogerc | e a n s e randare eperdtdda aordrsl the pressure of refinery product
tanksthatstore either propane or butajterough combusting the offas from the tank3 he figure
below depictsthe schematicconfigurationof a northydrogen clean service flare attached o a
LPG tank.These flaresire alg referred to as LPG flaratue to thdocation andype ofvent gas
that isbeing combusted.
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Flare
stack

Hydrocarbon
Tank

(Image CourtesyGAS PROCESSING & LN
Figure 2-5. Non-Hydrogen Clean Service Flare aiRefinery

Three facilities operatea norhydrogenclean service flardone flare per each facilitywith
significantamouns of vent gadlaring occurringattwo out ofthree of thesélares Vent gas flow
from thesetwo flares represents higiroportionout of the total flaredtentgas aeach facility as
shown in the figure below
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Figure 2-6. Share ofFlared Vent Gas Form NorrHydrogen Clean Service Flarevs. Total
Flared Vent Gasby Facility

Clean service stream is a vent gas stream inhlerentlylow sulfur content.Sulfur dioxides
emissions are calculated using emission factorgedoh specifiozent gasstream, e.g., propane,
butane natural gas etc. However, facilities have the optidil® use an alternative method to
calculatethe emiswns for nonthydrogen clean service flangsing gas stream samplinghe
alternative methods statedin thef a c i hpproved¥lare Monitoring and Reording Plan
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(FMRP). Based orthe data imquarterly reportsflaring atnonhydrogerclean service flaredoes
producesulfur dioxidesemissions geethefigure below). In addition, flares are a source of oxides
of nitrogen (NOx)emissions which is the ma pollutant responsible for the high ground level
ozone concentrations in the South Coast AQMD.
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Figure 2-7. Sulfur Dioxides Content from Clean Service Flaredy Facility

Rule 1118.1 andReqgulated Flares Located at Oil and Gas Production Facilities

Non-hydrogen tean service flaresubject to Rule 1118erve the same purpose tag flares
located atank terminalsvhich aresubject to Rule 1118, vhere the former rule seeks to control
andminimize flaring and flare related emissions to reduce NOx and VOC emissions from flaring.

Rule 1118.1i Control of Emissions from NeRefiney Flares(Rule 1118.1)was adopted on
January 4, 20190 regulate NOx and VOC emissions from a@finery flaredocated at landfills,
wastewater treatment plants, oil and gas production facilities, organic liquid loading stations, and
tank farms Rule 11.8.1 set specific capacity thresholds for each type of industriRaled1118.1
facilities are required to maintatheir flare throughput below an annual capacity thresHeide(
1118.1Table 2) Any regulatedlare underRule 1118.1that operates at avel greater than the
specified capacity threshofdr two consecutive yeais requiredto implementat leastoneof the
following actions

A Reduce the level of flaring to below the capacity threshold (e.g., through beneficial use
strategies)
A Replace the #lre with a unithatcompleswith the lower NOx emissions limits

Staff is proposing a similar approach for timtrhydrogenclean service flareegulated by Rule
1118 by establishing a throughput threshold. If a flare exceeds the threshold, the avpeeator
would have to reduce the flare throughput.

Hydrogen CleanService Flares

Hydrogen production plaproduces hydrogen from refinery fuel gggsteam methane refoiny
and pressure swin@dsorption purification proces3.he produced hydrogen isugplied to
refineries for use in various hydpyocessing unitsl'he purpose of flares at hydrogen production
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plants is to control emissions in the syn@gasainly amixture of hydrogen and carbon monoxide
andpressure swing adsorptiaff-gas that is gemated during abnormal plant operations, such as
startup, shutdowrgustomer kickback, and process upset conditions. The composition of streams
to hydrogen clean service flares are lighter than those that would be vented at a refinery flare and
mainly conssts of hydrogen, methaneitfrogen,andcarbon dioxide.

Thereare four lydrogenproductionplantsregulated undeRule 1118thatprovideshydrogen for

local petroleum refineriegiae i t her a shared, medi um pressur e
pressureproduct pipelinesRule 1118 lgdrogenproductionplants opera two types of clean

service flares:

- Enclosed/shrouded grounidre (Figure 28)
- Elevatedflare (Figure 29)

Clean service flares located at hydrogen production plants are referregdoaeh clean service
flaresin this report. Hydrogen clean servitaresuse either nitrogen or natural gas as purge gas.
Nitrogen does not combust, but natural gas combusts and generates NOx emissions.

e -

(ImageCourtesyZEECO®) (ImageCourtesy:Blackridge

Figure 2-8. Enclosed GroundFlare Figure 2-9. Elevated Flare

Three hylrogenproductionplants(Air Liquide, Air Products Wilmington, and Chevrooperate
ground flares and one plafir Product Carsonpperates an elevated flamgir Products also
operate wo otherhydrogenproductionplants located aforrance Rfinery sitesince 2022 which
shares h e r e fneral servigdfare sygteenduring any flare event that occurs at the hydrogen
production plant. Staff excluded these two hydrogen production plants from evaluation of flaring
emissions for hydrogen cleaservice flares. More information about these hydnogg@duction
plants is provided later in this report.

In generalhydrogenproductionplants have flare events every d&yaluation of flare event data
reported in quarterly reports for hydrogen clearvice flares shows that whileost of these flare
eventswere below the notification threshol@stablished in Rule 1118, about two peragrthe
flare events exceedeat least onef the establishethresholds

While the composition of vent gas streemiydrogen clean service flares is mainly pure hgen

the annual amount of total vent gas flow to such flares is comparable in magnitude to the total
annual amount of vent gas flow to the flare(s) at a petroleum refinery. The figure below presents
anoverview of total vent gas flow from Rule 1118 hydnogéean service flares compared to total
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vent gas flow that flared at theefinery with the highest level oflaring vent gasin the
corresponding yedi.e., maximum of all refineries).
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Figure 2-10. Total Flared Vent Gas fromHydrogen Clean Service Flaredy Facility

The level of sulfur content in the flare gas flda hydrogen clean service flarsslow. SO, if
present,s the byproduct oEombusting natural gaand refinery fuel gas as feedstock to pilots
The figure below shows the amount 80 in the flared vent gas at the hydrogen clean service
flares regulated by Rule 111Bnis level of SQis lower by a factor of 1,000 compared te tavel

of SG in total flared vent gas at theefinery with the higest level offlaring vent gasn the
corresponding year
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Figure 2-11. Sulfur Dioxides from Hydrogen Clean Service Flaredy Facility
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Air Products Hydrogen Production Plants Located atTorrance Refinery

Air Products is currently operating two hydrogaoductionplants located at Torrancesfhery

site These kdrogenproductionplants were sold to AiProducs in 2020and Air Products took

over theoperation athydrogenproductionplants in May 2022The two lydrogenproduction

plants are operated exclusively by Air Products,tbegenersed flare vent gaat these plantis
directed to the TorccoznysystemRaedfgeneral seyigesflaréds| ar e gas

Based on the current configurations, thent gas streams fronthe refinery and hydrogen
productionplants arecombined.The hydrogen production plants are connected to the refinery
general service headandventto the common flare headéfrhecapacityofT or r ance Ref i n
flare gas recovery symi may not bealwayssufficient to recovethe hgh volumes of vent gas
generatediue to a flag eventat the hydrogen production planss a result, the generateent
gasby hydrogenproductionplants causes flare events to occur at Torrance Refassvgll. Due
to common header, when a flare event is initiated at the hydpygdrction plants, refinery gas
is also swept into the flagream resulting in SG@missions

SPECIFIC CAUSE ANALYSIS REPORTS (SCARS)

Rule 1118 requires the ownesd operatorsf facilities to submispecific cause analysis reports
(SCARS9 identifying the @use ofany flare event, excluding plannedhutdown, plannedtartup,
andturnarounds, when any of the following thresholds is excedd€dpounds of VO@missions
500 pounls of sulfur dioxide emissionsr 500,000 standard cubic feet\@ntgas is comhbsted.

A SCAR is requied to beprepared and submittédr aflareeventthat occurred during a planned
shutdown, plannedstartup, orturnaroundif it was & aresult of a na-standard operating
procedure SCARs are expected to include tibause and duratn of theflare eventas well as ay
mitigation and corrective actions taken or to be taken to prévergcurrence of a similar event

Review of SCARs submitted to South @st AQMD since D09 shows thatbesidesthe

aforementioneéxcludedcausestlare eventshaveoccuredas a result ofquipmenbr instrument
operationafailure, equipmenbr instrument malfunction (physical damagajuipment triping,

piping failure (eg., leakage)and lossof externalor internalpowersource.

Staff evaluatedhistorical flare data tanvestigate theontributionof flare events associated with
internaland externapower losgo thetotal amount offlaring at facilities subject to Ral1118
Flare events due to internal power loss are accountable for eight pefrflant events by count
and fareevents du¢o externalpowerloss are accountable for five percent of flare events by count.
Review of flare gents data also shows thaaring due to external power loss has bewre
frequent inrecent yeargsee thdable below).This is an area wheitbe owners and operators of
facilities can take actions taeduceflare emissions below performance targetsupgradng
electrical reliality attheir facilities For instance, ree facility installed underground feederes
atthe cost of $75million.
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Table 2-2. Flare Eventsdue to External Power Loss

Vear m
External Power Loss

2011 1
2012
2014
2016
2017
2018
2019
2021

D WP, NDNW[FP|P

The tble below shows the share of flare events associated with internal power tlesgotal
amount of vent gas at different facilitiedany of the refineries have very lowafe emissions
caused bynternal power loss though there is an opportunity fonesto make improvements to
reduce flare emissiorierough internal improvemesnt

Table 2-3. Total Flared Gas due to Internal Power Loss (Percent of TotaVented Gagyear
P66

Chevron Marathon Wilmington P66 Carson  Torrance Valero
2013 - - 1% - - -
2014 - - - - - 5%
2015 13% - - - - -
2016 16% - - - - -
2017 28% - 6% 36% - -
2018 52% - 0.01% - - -
2019 - - - - - -
2020 - - - - - -
2021 0.2% 5% - 21% - -

FLARE EVENT NOTIFICATION SYSTEM (FENS)

FENS is a welbased notification systeirfor facilities to submit notificationsis required by
Rule1118 An enhanced version oFENS was initially dunched in 2019vhich includesan
interactive map, real time data, and historical flaring informatt®NS was updated in 2020 to

2 South Coast AQMIFlare Events Notification Systemccesst:
https://xappprod.agmd.gov/FENS/public
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Chapter?

include new featres including wnd speed and directiotist of recent eventsetc. The figure

below preents the FENS platformas accessible titve public.
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Figure 2-12. FENS Public Platform

Data Evaluation

The figure belowshows thecount of planned and unplanned flare events by year (2@223).
This figureonly includes theflare eventshatexcee@édthe established Rule 1118 thresholds, i.e.,
500,000 standard cubic feet of total vent gas, 500 pounds pé&i&{3sions, and 100 pounds of

VOC emissionsOther flare events are required to be reported biythec i | i t i es 6

owner s

in the quarterly reports, but not in FENSie figure below shows théhe count ofinplanned flare
eventsthat exceeded thestablished Rule 1118 thresholusveincreased while planned flare
eventsthat exceeded those #sholds have been constant in frequency during the same period of

time.

250
200 237
150 " 167
100 129

50

0
2020 2021 2022 2023
® Planned = Unplanned

Figure 2-13. Count of Flare Events Reported onFENS (Planned vs. Unplanned)
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Almost half of the fare eventsreported on FENS did not exathe established Rule 1118
thresholdsThese flare eventreflare eventsmainly unplanned (9Berceny, thatwere required
to be reported through FENS for exceedingdiiéy cumulative vent gatow threshold 0fL00,000
standard cubic feeThe figure below shows the share of planned and unplanned flare ents
of the flare events that exceeded at leastabtiee Rule 1118hresholds

Planned Ever

109(28%)
At Least One
No Threshold Threshold
Exceeded Exceeded
Unplanned
415(51%) 392(49%) Event
283(72%)

»

Figure 2-14. Distribution of Flare Events by Type

The figure below shows theountdistributionof flare events (planned or unplanneeported on
FENSsince 202@hatexceeded thestablishedRule 1118 threshold®ifferent categoesare not
exclusive and therare flare events that exceededre than one threshdidr the entire flare event
Data showsan increasdetween 2020 and 2028 the count of flare events that exceeded the
thresholdof 500,000 standard cubic feet wital vent gas, but the count of flare events that
exceeded the threshaddiii 5 0 0 p oS@yremhissiond $hows adecreasingrend

&
o 8 oy
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Figure 2-15. Count Distribution of Reported Flare Eventson FENSby Rule Thresholds
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SCcoPING DOCUMENTS

As part of 2017 amendments to Rule 11dBnersandoperators ofll facilitieswererequired to
submit a Scoping Document withir Inonths ofthe rule amendmentFacility operators and
owners were required &valuatagechnicalfeasibility, approximatecost and timingconstraintso
implement control option®r minimizing or avoiding @nned and unplanned flaring everits
addition, facility operators hatb evaluate two potential alternatives for emission reductions from
flaring during planned flare evenégeach of the following performance targets:

0.10ton of SQ per million barre$ of crude processing capacity
0.05ton of SQ per million barrels of crude processing capacity
0.01o0r lesston of SQ per million barrels of crude processing capacity
0.1 ton of VOC per year from clean service flares

Operators of facilities also had ¢ésaluate emission reductions from flarifay four scenariosf
unplanned flare event

- Sudden influx of vent gas into the flare gas header

- Sudden loss of the process unit with the highest fuel gas consumption rate of recovered
flare gas

- Sudden loss ddll externally generated electrical power

- Sudden lIgs of internally generated electrical power

HydrogenProduction Plants

Operators of hydrogen production plamgicated the measuressrtoping plango reduce flaring
as listed in the followingable.
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Table 2-4. Measures to Reduce Emissions from Flaring at Hydrogen Production Plants

Actions Notes

Minimizing emergency flaring through eliminating the
sources of plant trjpng
AAddition or removal of specific instruments or
equipment
AProper operation/maintence of specific
instruments or equipment

_ . One hydrogen production plant is
Operate the plant with aminterrupted power implementing most of these actiof

already

Limit the duration of planned shutdown event and
planned startup event

Use the hot restapoperating procedure in the event of
plant shutdown following a process uptetemporarily
maintain normal operatinigmperature in the heater
when condition allows

Installation of flare gas recovery system and gas turk
generatomwhich wouldredwce planned and unplanned
events
AEstimated capital cost: $50 millign$100 million
AEstimated operational cost: $20 millior$65
million per year (reflecting savings from reduced

Actionsidentifiedby the facilities
power demand)

asbeingcostly oreconomcally
infeasible

Pressurize gases and pl
containersvhich ma not be a feasible alternative due
to safety concerns, physical plot space availability, a
significant operational complexities
AProject implementation cost: $50 miltié $100
million

Facilities Other Than Hydrogen Production Plants

Operators of facilities other than hydrogen production plants identfiegimber ofactionsin

scoping document® reduceplanned and unplanndi@ring and related emissions. Severatiod
listed actionsare alreadyoeingimplemened at these facilities, such aaihing staff, managing
flare gas, planning turnarounds, maintaining equipmentfatility operators listedcéions that
could be most impactfub bevery costly, e.g., flar gas recovery witgas turbinevhich was listed
to cost betwee®50 millionand$100 million

The identifiedpotential alternativeis the scoping documenisr emission reductions from flaring
during planned flare eventcurring at facilities other #m hydrogen prodtion plants can be
categorized into three main categories, as presented in the following table.
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Table 2-5. Measures to Reduce Emissions from Planned Flare Events at Facilities Other
Than Hydrogen Production Plants

Actions

Emission Monitoring Enhancements

Modify existing flare header flow meters to more _
accurately measarlow molecular weight gas Betterto characterize and measurg

Install new/additional flow meters the_flo_w gas, no_t for speqlflc
emission reductionsStaff is

New HHV analyzer for faster respsmtime proposing to include additional
requirement for flow meters.

Modify flare waterseal settings

Source Control Modifications

Develop planned turnarounds and perform critical
maintenance during turnarounds

Capture lessons learned from flaring event$ wi
continuousmprovement

Operator training and developing a mindset for
minimum flaring

Evaluate root cause of all unplanned flaring events a
propose corrective actions to minimize these events
the future

Modify Operating Procedure for startighutdown and
clean service flare

Use modified operating procedures and work practic
to mitigate flaring

Refineries implementing most of
these actions already

Facilities could use this approach
reduce flare emissions below
perfaomance thresholds

Reduce plant feed rates which will reduce the amour
vent gas flared

Tail End Control Enhancements

Modify reliability of flare gasrecovery compressors

Keep spare equipment in optimal running condition | Refineries implementing most of
Planning/managing th&ehutdown/startup actities to these actions already

effectively manage the available vapor recovery
capacity

Use rental vapor/gas recovery equipment Facilities could use #se

: approachsto reduce flare
Use of temporarportable condensing system or sulfy emissions below performance

scrubbing system thresholds

The table below includes the identifiegotential alternativesn the scoping document®r
emission reductions from flaringuring unplanned flare eventgcurring at facilities other than
hydrogenproduction plants.
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Table 2-6. Control Measures to Reduce Emissions from Unplanned Flare Events at
Facilities Other Than Hydrogen Production Plants

A sudden influx of vent gas into a flaregas header

A Maximize operation of the Vapor Reaay System Refineries implementing most of

A Use of spare Flare Gas Recovery equipment these actionspalrea d 9

A Improve reliability of process equipment y

A Balance production and use of fuel gas at the
refinery to minimize instances where excess fuel
gas must béared

A Automate the reduction of feed rate to the lower
priority process units

A Reduce flaring by increasing fuel gas consumpti
to units within the plant

A Export excess fuel gas to third partyrétieve
pressure

A sudden loss of the process unit with the highest fuel gas consumption rate of recover
flare gas at that facility

A Maximize operation of the Vapor Recovery Syste

A Use of spare Flare Gas Recovery equipime Refineries implementing most of

A Improve reliability of process equipment these actions already

A Automation of using spare equipment (if availabl

A Balance production angse of fuel gas at the
refinery to minimize instances where excess fuel
gas must béared

A Automate the reduction of feed rate to the lower
priority process units

A Export excess fuel gas to a third party to relieve
pressure

Loss of all external ¢ectrical power to the facility

Facilities could use these
approaches to deice flare
emissions below performance
thresholds

Facilities could use these
appro&hes to reduce flare
emissions below performance
thresholds

A Operate Cogeneration Unit

A Install and use independent underground power
feeders

A Reduce feed rates to lower priority process units

A Reduce power production of the cogeneration ur

Facilities could use these
approaches to rede flare
emissions below performance
thresholds

A Import electricity from a Third Party Il ncluded in one
plan; already implemented

A Switch toSecondary External Feeder
A sudden loss of all electrical power from any notbackup electrical generation unit

currently operating at the facilit

A Import electricity from a Third Party
A Control mechanism to automatically receive pow
from localpower supplier

l ncluded i n one
plan; already implemented
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Staff considered the infomt i on supplied in the scoping docl

assessment during the rule development process. Chapter 3 details the proposed changes to Rule
1118 to reduce flare emissions.

PAR 1118 DraftStaff Report 2-18 March2024



CHAPTER 3 : EMISSIONS CONTROLS ASSESSMENT

PERFORMANCE TARGET ASSESSMENT
CONTROL OF EMISSIONSAT CLEAN SERVICE FLARES
PAR 1118 ANDAB 617 CERP ACTIONS



Chapter3 Emissions Controléssessment

SULFUR DIOXIDE PERFORMANCE TARGET ASSESSMENT

The SG; performance target wascluded in the 2005 amendmentRule 11181t required the
owners and operators pétrokeum refineries to comply with a declining annuak$@&rformance
target The SO target wagyraduallyreduced over a siyear periodas shown in théable below.

The current version of Rule 111&cludesa performance target for S@missions at 0.5 ton pe
million barrels (MMDbbl) of crudg@rocessing capacity (over one calendar yeathelperformance
target is exceeded, the facility owner or operator is required to submit a flare minimization plan
(FMP) and pay mitigation fees.

Table 3-1. Gradually DecreasingAnnual SO, Performance TargetSince 2006
Crude Oil Facility Specific SQ Performance Target (ton/yr)

Capacity
Facility (2004) 2006 Target 2008 Target 2010 Target 2012 Target
(Million 1.5 1.0 0.7 0.5
Barrels) tonsMM bbl tonMM bbl tonMM bbl tonMM bbl
18.3 275 18.3 12.8 9.2
Chevron USA Inc. 95.2 142.7 95.2 66.6 47.6
952 1427 952 66,6 47.6
Marathon
Wilmington & SRP 36.1 54.1 36.1 25.2 18.0
Phillips 66 50.9 76.3 50.9 35.6 25.4
VBIERES REHTTE 54.7 82.1 54.7 38.3 27.4
Valero 29.6 44.4 29.6 20.7 14.8

IIO
o

379.9 569.8 380.0 265.8 190.0

Mitigation fees are determined based on the percent of emissions in excess ofdaedific
performance targetising thefollowing equation:
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Total

In the current version of Rule 11¥&cility specificSCG; performance target is calculated based on

a facilityds 2004 .Thelisthd agni ¢ ¢ ¢ $ ®isdg pcadgE&cisti N g
available onCalifornaEner gy Commi s s i o.hRiosessihgCdag@gitforwmdi s i t e
refineries has not changed since 2004t tvo facilities have had operational changes:

3 California Energy Commigsni Cal i f or ni ad6s Oi | Refineries Locations an
https://vww.energy.ca.gov/dateports/energglmanac/californiapetroeummarket/californiasoil -
refineries
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- AltAir (World Energy) transitionedrom crude oil to alternative feedstocisd ccreased
capacity fron 18.3 MMbbl/yr to 1.3 MMbbl/ybut plans to increasmpacity inthecoming
years

- Marathon integrated the operations of their Wilmington and Carson refineries

Staff isproposing tdower the SQ@performance targem two stepsto 0.35 tonpermillion barrels
of processing capacitpr the2026through 202&alendar yearandto 0.25 tonpermillion barrels
of processing capacifipr the2029 calendar yeaand afterwardStaff extended the timelirfeom
the preliminary draftule to allowadequatéme between the lowering of the target for the facilities
to implement projects to reduce the flarikgcility specificSOG, performance targets alisted in
the table below for each proposed phddas proposed change wilh part satisfythe AB 617
CERP regirement to achieve 50 percent reduction in flaring emissiofale 1118. Lowering
the SQ performance targewill result in more frequenly submitted FMPs andadditional
mitigation feespaid bythe owners or operators of faciliti€Staff has documentedecreasgin
facility flaring and flare emissions the year folloving a year wherea facility exceed the
performance threshaldtaff attributes this reduction to the facilgyaluating their operations
through the FMPand removal of the $4 MM cafor mitigation feesas part ofthe 2017
amendmentRemoving themitigationfee cap andadjustingmitigationfeesannuallyutilizing the
consumer price indegoing forward serveas a deterrent to flaringnd incentivizeacilities to
minimize flaringemissios

Table 3-2. Proposed Gradually DecreasingAnnual SO, Performance Target

Crude OQil Facility Specific SQ Performance Target (ton/yr)

Total

Capacity
Facility (2023) 2012 Target 2026 Proposed 2028 Proposed
(Million 0.5 tonMMbbl Target Target
Barre|s) : 0.35tonMM bbl 0.25 tonMM bbl
AltAir Paramount 1.3 9.2 0.4 0.3
Chevron USA Inc. 982 47.6 34.4 245
Marathon Wilmington 46.5 33.2
& SRP 34.6 18.0
Phillips 66 507 25.4 17.8 12.7
Torrance Refining Co. 55.1 27.4 19.3 13.8

3799 | 1900 w6 | 69 |

The level of S@emissions per processing capadgyisted in the table below for all refineries
regulated by PAR 1118. Staff used ttetareportedby the refineries in the subtteéd quarterly
reports by each facilitguring the past decade in compliance with Rule 1R&8l cells in the table
indicatethe facility-years when the current $@erformance target of 0.5 tqer million barrels
of processing capacitywere exceeded. Ylelw cells in the table indicate the facilifyears when
the current S@performance target of 0.5 tquer million barrels oprocessing capacityasnot
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exceeded, but the proposed.S@rformance target of 0.25 tq@er million barrels of processing
capaciy would be exceeded.

According to the table belowa SO, performance target of 0.25 tqmer million barrels of
processing capacitg achieved in practice fiur out ofsevercrude oil processing refineries since
2017 Associated costs with reducing enmss are expected to be mainly due to the changes to
the operational practices

Table 3-3. SO, Emissionsper Processing Capacity by Refine

Marathon :
Chevron Wilmington & e Valero TORC Phillips 66
SRP Carson |Paramoun

The costeffectiveness analysis completed for PAR 1118 did not include an analysis for the
proposed S performancetarget of 0.25 ton per million barrel of procesg capacity
Establishing a performance target is not the same as establishing BARCT emission limits and is
different than imposing a control requirement. A performance target provides the facility with
inherent fexibility to pursue the most cosffecive options available to that facility and does not
require prescriptive controls that are able to be quantified. Therefore;effezsiveness analysis

is not requiredMoreover, every facility is unique itheir operation, arrangement, and physical
layout, so analyzing the availability or cesffectiveness of alternatives, and identifying a range
of probable costs, is not applicable to a target establishedelaps ofa proposegerformance
standard Facilities will likely work to stay below thperfomancetarget by implementing process

or operational changes specific to each facility which cannot be quantified at this time.

According tothe table aboveawo large petroleum refineridsave been successful performing
below 0.5tonof SG per millionbarrel of processing capaciiy a consistent basiStaffevaluated
the ability ofthesetwo facilitiesto consistently perform belothe 0.5ton targetandexplored the
feasibility of reducing the SO, performance target from 0t 0.1 tonper million barels of
processing capacitystaf® svaluaion concluded that thisvo facilities areequippedwith physical
controlsor equipmentapable ofecoveringand divertinghe flare vent gafor use in a gas turbine
cogeneratiorunit to produceelectricity andsteam The equpmentconsiss of a largeflare gas
recovery systemfuel gastreatmentsystem and multiple gas turbinécogeneratiorunits. Unlike
the otherfacilities, thesetwo facilities have the capability absorba sudden inflwof vent gas
into the flare headedue tolarge flare gas recoveppmpressosystemandrerouetheexcess flare
ventgasto the gas turbine/cogenerationits These gas turb@licogeneration systems serve as a
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fisinkd  aprovddethe ability to absorlexcesssent gas that wald otherwise be sent to the flare
for combustionAn additional advantage to this type of syst@mcontrolling flaing emissionss
thatit not only reduce§SQ; emissions, butoncurretly reducesll flaring relatedemissionsuch
as VOCandNOx. Theseunitsprovidean option to beneficially udbeexcesdlare gas that would
otherwisebe disposed of itheflare system.

Based on thenformation gatheredstaff concludes that Erge vapor recovery systeamd gas
turbine/cogeneration systers potentally the most effectiveoptionin reducingoverall flaring
emissiongo achievethe lower SO, performance targedf 0.1 ton per dayon aconsistent basis
Since most of the flare vent gadl containsulfur, a fuel gasreatmensystem will also be requad
to cleanthe gas prior téts combustion in the gas turbiftegeneration system

In order to assess the feasibilityimiplementing similar camols at otheremainingfacilities, staff
gathered coststimdesfor a gas turbinogeneration systerntarger vapor recovery systerand
fuel gastreatmentsystem Cost estimates wergathered fom the scoping documentsendor
estimates, anaonfidentialfacility information surveysgatheredfrom Rule 1109.1Below are
staffds assumptions:

1 Gas TurbindGTG)YCogen System
Maximum rated heat inpwtasestimatedusing ratio of facility processing capacityeat
input rating was then used to estima#tural gas fuel consumption.

1 Vapor recovery upgrades or new larger compressor system
Cost estimatesvere providedy facilities and vendorsStaff assumechecessarypgrades
to flare gasrecoverysystem would bsimilar for all facilities.

1 Fuel gadreatmensystem to remove sulfum therecoveredlare vent gas
Staff used the ast esimates received during Rule 11®.1 developmentthrough
confidentialfuel system survejrom facilitiesand vendors

1 Installation cost, assumed to be firbes thecapital cost
The installationcost includes engineering costs éahateBill 54 costs which requires
refineries to hireinionized labor.

1 Annualnatural gagost(asarecurring costue tovariability of flaring
Additional natural gas will be required to operate the GTG/Cogeneration sgstam
minimum baseloadl hese systems requiseveral hourto reach steady operaticgomust
be kept runningwhen a flaring event occurs theatural gaswill be backed out and
substituted with theecoveredlare gas.

0 GTG/Cogeneration system gas consumpisoaestimatedased on 25% operati@ata
cost of54 cent petthernf.

0 The GTG/Cogeerationsystem will require an SCRith addtional costs forannual
O&M since ammonia and additional electricity will be required and adds annual O&M
cost Staff assumed an annual O&M cost of $ZBD.

1 The facility will be generating power and steaand & a reslt, a cost savings will be
realized since the facility will be importing less electriciBtaff assumed a savings of
approximately$2 million per month($24 million per year)and subtracted from annual
O&M.

The tablebelowlists thes t a f f @stdmatefon eath of the facilities that would need to install
thenew controlequipment as described above.

4 SoCal Gas Natural Gas Price https://www.socalgas.com/fgour-business/energmarketservices/gaprices
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Table 3-4. Estimated Costs forGas Turbine/Cogeneration System, Larger Vapor Recovery
System,and Fuel Gas Treatment System

Flare Gas Fuel Gas

ooty Capi ot KOOI S| a7 G
Upgrades ($) System ($)
Refinery 1 33 MM 30 MM 62 MM 50 MM 175 MM 20 MM
Refinery 2 47 MM 30 MM 88 MM 70 MM 234 MM 28 MM
Refinery 3 62 MM 30 MM 117 MM 93 MM 302 MM 37MM
Refinery 4 54 MM 30 MM 102 MM 81 MM 267 MM 16 MM
Refinery 5 54 MM 30 MM 102 MM 81 MM 267 MM 16 MM

For the coseffectivenesgalculation staff assumed 25-year useful lifea4-percent interst, and
baselineemissionyea of 2017 In addition, an assumption o@®ercenteduction was usesince
aredudion of SO, performance target from 0.5 to 0.1 ywer million barrels of processing capacity
is approximatey 80 percentThe table belovsummaizess t a dodtedfectivenessanalysisor an
80 percent reductio80p.

Table 3-5. Cost Estimates to Reduce S£Performance Target From 0.5 to 0.1 (ton/MMbbl)

Pollutant SO ‘
Cost of Control (PWV) $2 Billion
Estimated Emission Reductiongtpy) 1281
C/E Threshold Per Ton $50,000
Cost-Effectiveness $1.6 MM

St a fahafysisconcludedt was not coseffectiveto reduce S@emissions fronthe curren.5

to 0.1ton permillion barrels of processing capacigtaff recommenda SO, performancedarget
of 0.25 ton per million barrels of processing capacdits mentioned previouslynost facilties

have proven thathe 0.25 ton of SQ is achievablewith operational practices anexisting
equipment Most facilities will likely work to stay below theerformance target @.25ton per
million barrels of procssing capacitypy implementingsmaller scale projects atittoughprocess
or operational changes specific to each facility

CONTROL OF EMISSIONS FOR CL EAN SERVICE FLARES

Clean service streams dmv in level of sulfur contentin general, there arevb categories of
clean service flaresgulated under PAR 1118:

- Hydrogenclean service flase
- Non-hydrogenclean service flareghich include Iquified petroleumgas (LPG)flares

HydrogenClean Servicélares

Hydrogenclean service flares aremtrol devicesor thevent gastreamgeneratediuring normal
and abnormal operatismat hydrogen production plantnd due to hydrogenkick-back by
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customer Vent gasstreamcomposition is primarily hydrogen, methane, nitrogen, and carbon
dioxide

Hydrogen tean servie flares are subject the Rule 1118S0, performance target, bthe vent
gasstreans to these flarehavevery low sulfur contentAs a resultthe requiremeistfor an FMP
submissionand payment ofmitigation feeshave never beerriggeredfor any of thehydrogen
production plantstherefore,no flare minimization actiomhave been takerat hydrogenclean
serviceflares toreduceSO, emissions

All flares, includingclean servicélares area significant source of NOx emissioiNOx emissions
arethe mat significantprecursorof ground level ozone formation and the South Coast AQMD
must reducdhese emissiong/herever feasibleSouth Coast AQMD previouslgdopted Rule
1118.1in 2019with the purposéo reduce flaring and flare emiss®specifically N emissions,
from nonrefinery flares

For thehydrogen clean service flarsabject to Rule 1118Ox emissions have ranged from zero
to 0.37 pounds per hydrogen production capaclhys/MMscf) over the last ten years and the
emission @y based on opetianal needs and unit meenance Staff proposes to establish &
annualNOx performance targéd controINOx emissions fronmydrogen clean service flardhe
proposedNOXx performance target 3.3 pound per million standard cubic feet (MMsaiff) the
fad | it yds hydrogen production capacity.

The costeffectiveness analysis completed for PAR 1118 did not include an analysis for the
proposedNOx performancetarget. Establishing a performance target is not the same as
establishing BARCT emission limits and different than imposing a control requirement. A
performance targedrovidesthe facility with inherent flexibility to pursue the most cesfective
options available to that facility and does not require prescriptive controls that are able to be
guantfied. Therefore, a cosffectiveness analysis is not requirddoreover, every facility is
unique in their operation, arrangement, and physical layownalyzing the availability or caest
effectiveness of alternatives, and identifying a range of prelzasits, is not applicable to a target
established by means of a proposed performance star@dailities will likely work to stay below

the performancearget by implementing process or operational changes specific to each facility
which cannot be quarfiid at this time.

Mitigation Fees

Facilities that exceed S@erformance target must pay mitigation fees, determined based on the
percent ofemissionsn excess of facilityspecific performance target, according to the schadule
the tablebelow.

Table 3-6. Miti gation Fees for Exceeding S@Performance Target

Excess Emissions | Mitigation Fees ($/ton of Excesy
(%) SO)

010 25,000
>10 to ( 50,000
>20 100,000

All flare emissions, except for thosaused by external poweurtailment beyondthe per at or 6 s
control (excluding interruptible service agreements), natural disasteasts of war or terrorism
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are subject to this mitigation félea f a c i 4emissipris €xcegddthe S@erformance target
Rule 1118 curremnmitigation fees were edtlished in and have not changed sin@®04. The rule
used to include an annual cagbdfmillion; however, as part of the 2017 amendmeftute 1118
the$4 million annual cap on mitigation feess removed.

This mitigationfund can only be spent withughorization from the South Coast AQMD Governing
Board. Historically, ntigation fees have been used for certain emission reduction incentive
programs such as @rt of Long Beaclzeraemission and hybrid terminal equipment deplogime
and demastrationproject zero-emissionand clean energy demonstration projeets.Programs

for spending these mitigation fees are developed outside of this rule amendment process.

Mitigation fees serve as an incentive for facilities to reduceativennual flaring emissions and
explore options to reduce flaring but are not a direct substitute for installation of emissions control
equipment. Th&VCWLB community CERP objectives ackntedged that fees have not changed
since 2004. In alignment with @hVCWLB community CERP objectives, staff is proposing to
adjust the mitigation fees calculation based on Consumer Price Index (CPI) moving forward; this
will ensure that mitigation fees amepresentative of the year in which they are paid if an
exceedancef t he facilityds specific performance
method for fee adjustment and is significantly less costly than equivalent reductions through the
installation of controls.

As previously discussed, beneficial usdha recovered flare vent gas to generate electricity and
steam is the most effective option in reducing overall flaring events and associated emissions
according to st afrof technologe svalmated dt the réfimexies evas a gas
turbine/cogeeration system and can potentially reduce 8@issions (by at least 80 percent).
Staffds <cost estimate for controls wusing a
equipment isapproximately $1.2 billion with an associated estimated reduofid®25 tons of

SO over the course of 25 years. According to Tabe the associated costs of such system equate

to approximately $1.2 million per ton of $@educed, whereas an exceedan o f a faci

specific performance targatould require the fality to pay the adjusted mitigation fee of up to
$158,000 per ton of excess $énd the relatively lower costs of taking corrective actions (to
includeprocess or operational changesjdduce flare emissionSimilarly, hydrogen production
plants will be subject to a NOx performance target of 0.3 ton per hydrogen production capacity
(MMscf) and will be required to pay a si mi/
performance target is exceeded. The NOx performance target and mitifgsowill impact four
hydrogen production facilities and is also not a substitute for installation of direct controls.

In order to evaluate the potential cost of controls for hydrogen ptioduplants, staff reviewed

the scoping documents provided by theilities and concluded that a gas turbine (GTG) system
along with a flare gas recovery system is potentially the best alternative to significantly reducing
NOx emissions associated wittaring. Since most the hydrogen plants operate in a similar
manner staff assumed that a GTG and flare recovery system is also ideal for all four hydrogen
production plants. The combination of flare gas recovery and GTG recovers the flare gas stream
that would otherwise be sent to the flare which would then be usedehsfduthe GTG
cogeneration system. The cost of controls would equate to $144 MM per ton of NOx reduced
which is significantly more than the adjusted mitigation fees of up to $158,000rpef ¢xcess

NOx that facilities would be required to pay if the Nferformance target were exceeded.
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In summary, adjusting the mitigation fees for both» 8@ NOx using CPI is a reasonable method
because the equivalent cost of installing controls isifsagntly higher.

Cost Estimates for Continuous Flow Meter

Hydrogen production plants Wibe subject to amew NOx performance targedf 0.3 pound per
hydrogen production capacity (MMsahhich will requireaccurate measurements of the vent gas
streamusing a continuous flow metemMost of thehydrogen production plastdo not use a
traditional flow meteto measure vent gas flow to tlare. Thecommony usedflow metersare
designed to be completely opencompletely closed A o n/ o f f 0 and thefiow rateseatee r )
calculated using equationdeveloped from flowcapacity curves provided by the flare
manufacturerBased on feedback fromhydrogen production planstaff estimats the costto
replaceanfion/ of f 60 f | ecomtinuoesioe metens appnoxiraately$400,000 When
compared to theommonly usedi o / o f f metefs th® newcontinuousflow meters willnot
haveanyadditionaloperating and maintenancest

NonHydrogen Clean Servidélares (LPG Flares)

LPG flares arecategorizedas nonhydrogenclean service flareand are cedicated to the LPG
starageor loadingareas of refineryThese flareserve asontrol devices to control LPG vapors
andlargeemergency releasd LPG vent gas streamsPG flaresprimarily combust vent gas from
LPG storage tankwhich is mainly composedof propane and/or butea Non-hydrogen clean
service flaregegulated under PAR 1118 arecéted at three refineries in storages (tank
terminalg andthemajority of themare not integrated with refinery vapor recovery systdaring

at LPG flares occurahenLPG vapor isrelieved from pressureontrol valvesor pressureafety
valves (PSY of storage tanks/vesseilshenthe LPG tanks/vessels ateingdeinventoriedfor
cleanng or inspecion, andduring turnaround maintenance

Figure 3-1. Non-Hydrgen Clean ServiceFlare (LPG Flare)

Recovering LPGrom nonthydrogen clean service flarsstechnically feasible and cestfective
Two out of threerefineriesregulated by PAR 1118ave largeamouns of flaring due tothe
continuousvening of gasstreans from LPG tanksto nonhydrogen clean servicares The
flaring from the norhydrogen clean servidéares may account fora majority of ventgas flow
rate of total refinery flaringhistorically as high as @ percentper facility in a single yeqrOne
refinery uses arefrigerationthiller system to minimize flaringf LPG vent gas streamd his
system educesbut does not eliminat& PG flaring asflaring still occurs during.PG tank clean
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up and emergenagleasesituations.The table belowists threeRule 1118facilities that operate
LPG clean service flareand theannuallyrecordedthroughputbased on total gas flofr each
flare (2017 to 2021)

Table 3-7. Annual Throughput (MMBtu/y ea) for Non-Hydrogen Clean Service Flares

58,627 2,200 80,656
33,307 488 62,820
34,600 13,140 86,730
45,013 981 95,244
40,400 225 78,411

Non-hydrogen cleasevice flares are similar to certain type of flares subject to Rule 11(1.8.1
flareslocated at tank terminglfRule 1118.1 regulates NOx and VOC emissions fromrefinery
flares located at landfills, wastewater treatment plants, oil and gas poodtatilities, organic
liquid loading stations, and tamérminals Flaresregulated byRule 1118.%thatoperaé atgreater
thana specified capacity threshoterequired to, eithereduce the level of flaring to below the
capacity threshold (e.g., thrglu beneficial use strategiesdr replace the flare with a unit
complying with the lower NOx emission limi¢altra-low NOx flares)

Vent gas streams to LPG flares are low in sulut combustion of such gas streajanerates
NOx emissions Staff proposd a similar approachto Rule 1118.1to establish a throughput
threshold to minimize flaring from LPG flardReducingflare throughput reduces NOx emissipns
however, drecting vent gas streams from LPG tankdtte refinery vapor recovery system is
challerging and costly because th& PG tankis locaied far from therefinery vapor recovery
system That option wasissesad by a refinery in their scoping plans butasgeliminated as @
infeasible option due to the high codtke feasible option is to recovidre LPG stream and recycle
it back tothe LPG storage tankself. Also, LPGis a valuable commoditihatcan beremvered
andsold rather than beingpmbusted in a flareyhich will result insomecost savings

Staff calculateda throughput thresholdith total heat content (based bigher heating valyen
MMBtu peryearwhere installing a auxiliary gasefrigeration/compression system becomes-cost
effective This hroughput threshold can be used to trigger facilities to take adbaeducéaring
emissions at nothydrogen clean service flarékhat assessment is detailed below.

Technology Assessment

Staffo s e v acondlwdedithaamefrigeratiorichiller systemis the most effectiveechnologyto
minimizeor eliminatethe continuoudlaring occuring atthe existingLPG flares. The technology
is proven and achievex practice sincene refinerythat iscurrentlysubject to the rulbasalready
implemented and operatasefrigeratiorichiller systemwhich effectively recoves nearlyall the
LPG tha would otherwise béurned at the flarel'he auxiliary refrigerationthiller systemused
for recoveryof vent gas streamsom LPG tanks andcontrol of emissionsfrom LPG flaresis
comprised af
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- Major equipment

- Compressor with motor ardfive package
- Concenser

- Structural base

- Piping

- Insulation

- Control system

- Electrical conduit and upgrades

- Engineering and design

- Installation

The refrigeratiorchiller systemrequires additional electricity to operatgrimarily due to the
electrical demand of theompressor which adds tothe operating costHowever, lutane/propane
is avaluable commodityor therefineryandtherecoveredjascan be soléndgenerate additional
revenue and offset the cost the required enegy. The generatedprofit is estimated to be
approximately $190,000 per year.

Onefacility indicated that theynay electo replace theiexistingLPG flaresystemwith a newer
designin order to reducer eliminatethe amount ofLPG continuallybeingvented.The facility
indicatedthatthe system igquipped with &ingle totaliing flow meterand a majority of thgas
combusted is attributed to the purge gas rawidvent gasThe decisionto potentiallyreplacethe
LPG flare is due tothe existingdesign of thecurrentLPG flare system wibh requiresa large
purge flow rat¢o maintairthevelocity/positive pressurghich is essentidb prevent aimtrusion
into the sgtem. A new flare systenmay consist of:

- Elevated flaré self supported 100 feet overall heighted for500,000pounds per hour
(Ib/hr) with carton steel stack andtility tips and pilots

- Ignition systenmwith automatiaelight, pilot status monitorsun/rain shield

- Utility piping/wire for pilot gas, ignition lines, conduibermal couple wire

- Corrosion protection with epoxy paifiish

- Structural base

- Engineering and design

- Installation

Unlike thechiller/refrigeration option, the new flare will notsudt in additionalannual operating
costssince arefrigerant compressor systamnot necessaryHowever,the facility can genate
additional revenue since the LPG can be sold rathelbilvared as wast&@he estimatedenerated
profit is approximately $392,000 per year.

Cost-EffectivenessAnalysis

South Coast AQMD routinelgonducts coseffectiveness analyses regarding proposgesand
regulations that result in the reduction of criteria politagNOx, %, VOC, PM, and CO). The
analysis is used as a nseige of effectiveness tiie proposed control technologies and t@soee

the relative cost of more stringent contrdtss generally used to compare and rank rules, control
measures, or alternative means of emissions control relating to the cost of purdhasafiong,

and operating control equipment to achieve the projected emission redudtit@anajor
components othe costeffectiveness analysis are capital anstallation costs, operating and
maintenance costs, emission reductjahscount rateandequipment lifeThe costeffectiveness
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analysisdor PAR 1118wascompletedor each proposeamendmengexcept fortheproposedt O,
and NOx performanctarges) usingthediscounted cash flow methedplained below

Discounted Cash Flow (DCF)

The DCFmethod converts all costs, including initial capital investments and egs¢stedo be
incurredin the present andlduture years of equipment life, to present valGenceptually, it is
as if calculating theumberof fundsthat would be needed atetbeginning of the initial year to
financethe initial capital investmentndto be set aside to pay off the annual toas they occur
in the future The fund thats set aside is assumed to be invested and generates a rate of return at
the discountatechosenThe final costeffective measure is derived by dividing fresent value
of total costs by the total emissiorexiuced over the equipment lifehe equation below is used
for calculating coseffectivenesswith DCF. The equation wapresented in the 2016 AQMP
Socioeconomic Report Appendix(p. 2-B-3).

41 OGEEALOE ) E E%‘EEA‘E ODAOOI AT CODI-#T OOG® &

TTT OATEOCQRRIODAOCEARNGRNOED] B EA

Where:
P O p
Where
r =real interest ratéiscount rate)
N = years of equipmettite

Cost-EffectivenessScreening Threshold

The South Coast AQMBoverning Board adoptatie 2022 AQMP on DecemberZ)22 which
establishes aew costeffectiveressscreening thresholof $325,00Qer ton of NOxeducedThe
new thresholdutilizes a healttbased approachnduses a public health monetized benefdlue
for reducing pollutionThis is a similar approadb the oneused by CARB and U.S. EP#here
the associatedosts with a rule are compared to the monetized benefits associated with the
resulting emission reductisnThe $325000 thresholdwas based orJ.S. EPA established
monetizedbenefit value of $30836 and 2016 AQMP monetizéenefit value of $342,000 per
ton of NOx reducedThe 2022 AQMP statesthat the benefitdoasedscreeningthresholdof
$325,000would beinflated through time to thelollar-year used in the control measecific
socieconomic analysisThe screening threshold will banflated using he annual California
Consumer Price Indg)CPI) for consistencyith how thebendits-based threshold wasflated to
202%dollars inthe 2022 AQMPand 2022 AQMP soceconomic reportUsing CPI is more
appr@riate than using the Marshall & Swithdex, because thacreening threshold isealth
benefits basedrhe irflation-adjusted screening threshoklnotconductedor every rulemaking
but rathermnnuallybased orntheyearthe costare brought ito analysisin the case of PAR 1B,
the cosused in the assessment was basezD@2 dollarsand theéhealthbased screening threshold
of $325,000 wadased on 2Bl1-dollars The screening costffectivenesshresholdwasadjusted
from 202Z%dollarsto 2022dollar year using th&€PIfor 2022 and2021, asstated below

~~~~~~~ # 0Bk mg ¢
# 0Bk mgp
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The adjustedcosteffectiveness scraeeng threshold in 2028ollars is $349,000per ton of NOx
reducewhich is$24,000 higher thathe$325,00¢hreshold in the 2022 AQMP

Summary of Cost Data and Assumptions

To determine cosgffectiveness for the proposéaroughput threshold fononhydrogen clean
service flarescost informationand estimates for the control equipmevere obtained.Staff
gatheed cost dataand estimates$or refrigeration compressor systemiping, instrumetation,
structural steelelectrical upgradeand engineeringdesign In addition, staffreached out tdhe
affectedfacilities togatherequipment data ammbstinformationfor potentialNOx control projects.
One facility provided staff withproject scopeestimats that was conducted in 2019 by a
engineering firmAlso, staff used a 2fearequipment lifein calculating the costffectivenes®f
the control option.

Butane/Propane is a valuable commodity that can be recovered rather than disposinguia flare
the generated revenganbe contributedo offset cost of regulatorgompliance Staff estimatd

the revenuefrom the recovery andsale of butane/propan¢o be realizedup to approximately
$392,000 per yeangsumingd).71 cents per gall8ior recoveedpropane at 65,006tandard cubic
feetperday)

Compressor fomrefrigeration unit also requires additional electricity and staff assumethe
industrial electricity rate 00.18 cents perkilowatt-hou® to calculae the cost of required
electricity.

Cost Estimates for The Auxiliary GaRefrigeration/Compressiorsystem

Cost estimates for the auxiliary garigerationthiller systemwere provided from vendors and
facilities. Vendor cost estimates included compreddd&0 hp)and condensecosts. Facility-
provided cost estimatescluded the costo sendthe recoered LPG gaso the vapor recovery
system and process unittaff incorporated the cosbf piping, structurabase control system,
instrumentationpanels fireproofing, and insulatiobasedon the costestimats provided by the
facility; these costs weliacorporated into the cost evaluatiaa part ofmajor equipment costs.
For installation cost, staissumed theost to beequivalentto the capitdmajor equipment costs
howeverstaff alsoincludedan additional 20 percet the installation costdueto Senate Bill 54
which requires refineries to hire unionized lab®taff adjustedcost estimategrovided by the
facility using CPI for2023dollar yearand calculated the totainstalled euipment cost of
approximately$11.2MM:

- Major equipmentosts: $2.6 MM
- Electrical upgrades $2.2MM

5 U.S. Energyinformation Administratiori EIA T Independent Statistics and Analysis, Sources and Uses, Petroleum
and Other Liquids, Data, PriceDaily Spot PricesPropané Mount Belvieu, Texas 19922024,, propane
price accessed on September 27, 2023.
https://www.eia.gov/dnav/pet/hist EER_EPLLPA PF4 Y44MB_DPGD.htm

6 CaliforniaEnergy Commissigr2022 Integrated Energy Policy Update, Docket2RR-031 Electricity Forecast,
CEDU Baselie Forecast LADWP, accessed February 27, 2024
https://efiling.energy.ca.gov/GetDocument.aspx?tn=248381&DocumentContentld=82804
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- Installationcosts $3.2 MM (1.2x major equipmentost3
- Engineeringcosts $3.2MM

Annual O&M Costs

- Annual electricity costs  ~$176,000
LPG RecovenRevenue

- ButanéPropaneevenue  ~$392,000
Annual and Lifetime Cost Savings

- Annual cost savings ~$216,000

- Lifetime cost savings ~$5.3MM
Cost Estimates foNew LPG Flare

Vendors provided a budgetaguote for a new elevatedflare, self-supported 100eet overall
height rated for 500,00@pounds per houtlg/hr), andwith acarbon steel stacK he flarecostalso
includesuitility tips, pilot, ignition system with automatic relight, pilot status monitors, sun/rain
shield utility piping/wire for pilot gas, ignition lines, conduigndthermal couple wireSince the

flare is elevategdstaff alsoconsidered theost ofa structural basand foundatiorto withstand
seismic activity.Staff incorporated the cosif piping and additional instrumentation basea
facility provided estimateFor installation cost, staff assumed the cost to be equivalent to the
capital/major equipment cospdus an additional 20 percent tcount forSenate Bill 54 which
requires refineries to herunionized laborThe estimatedotal installedcostfor a new LPG flare

is approximately $0 MM

- Major equipment costs:  $3.2MM
- Installationcosts $3.8 MM (1.2x major equipment costs)
- Engineeringcosts $3.0 MM

Annual O&M Costs
- No additional O&MCosts $0
LPG RecovenRevenue
- Butare/Propangevenue  ~$392,000
Annual and Lifetime Cost Savings
- Annual cost savings: ~$392,000
- Lifetime cost savings: ~$9.8MM

Cost-EffectivenessCalculations

To calculate the cosffectiveness, staféxcluded the facility withan existing LPG recovery
system in placeFor the remaining two facilities, staff assumed one facility will install a
refrigeration/chillersystemand the other facility will install asw LPG flare Costeffectiveness
calculations accounted for NOx emissions reductions, dmiyyhere willbe alditional cebenefis

of redu@dVOC and PM emission®NOx emissions are calculated using the NOx emission factor
as listed in PAR 1118 and as a result, the latgerL,PG vent gas voluméhe higher NOx
emissions Staff usedNOx emissions dat averaged over fave-yearperiod (2017 to 2021) aa
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baseline to amunt for operational variatiom NOx emissios yearto-year andassumeda 90
percent reduction of flaring NOx emissionsto be realized throughthe auxiliary gas
refrigeration/compressiosystem

Staffcalculatedhe minimum annual throughputwahich LPG recovery was costfectiveto have
a total heat content (based tnigher heating valyeequal t015,000 MMBtu per yea. Cost
effectivenesswas calculated to be 58,000 per ton of NOx reluced over the lifetime of the
auxiliary gas refrigeration/compresseystemor new flare which is well below the cost
effectiveness threshold of $349,000 per ton of NOx redasegkstablished b3022 AQMP. The
annual throughput 015,000 MMBtuper yearor greater is below the cesftfectiveness threshold
of $349,000 per ton of NOx reduced

Staff is proposingamendments that willequireany facility that exceededn annual throughput
with total heat content (based lbigher heatingalue of 15,000 MMBtuyearfor two consecutive
years since 201fb reduce flaringtnon-hydrogen clean service flar@dsPG flares) This poposal
will impact two facilitiesand will requirethose facilities tamplement corrective actions

Estimated Emissions Impact

Staff estinated he corresponding lifetime NOx emission reductidram implementation of
auxiliary gas refrigeration/compressor system at two facilities that operate LPQdléegqual
to 7.3 tonperyear at hethroughput thresholdf 15,000 MMBtuper yearfor LPG flares.

PAR 1118AND AB 617 CERP AcTiONS FOR WILMINGTON , CARSON, WEST L ONG BEACH
COMMUNIT Y

Staff aligned the mposed requirements under PAR 1Mi& the AB 617 CERP actions for
WCWLB community The &able below shows the requirements and considesaby PAR 1118
that address the listed actions by AB 617 CERP.
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Table 3-8. PAR 1118 Impacts onAB 617 CERP Actions forWCWLB Community

AB 617 CERPActions PAR 1118Related Impact(s)

- Proposing to lower S{performance target
- Proposing tadjustmitigation feesannuallyusing
Customer Price Index

Lower performance targets
and/oradjustmitigation fees

Additional flare minimization - Lowered performance target would trigger FMP
plans submittals more frequently

- Flare manufacturers improve design, efficiencyl an

performance
Lower-emission flaring - Facilities replace and upgrade in accordance with
technologies turnaround

- More frequent FMPs would trigger actions thady
include replacement of flare components

- More frequent FMPs would trigger actions theduce
flaring due to internal power loss

- According to SCARSs, powdailures mainly result
from electrical switch failures, transformer ground
faults, blown fuse, short circuits, and animal intrusio

Back-up power systems fdwey
process units

PAR 1118 fulfills most of the priority actions includein the AB 617 CERP foWWCWLB
community however, staff determined some of the actions as not to be technically feasible, as
stated below.

Action Item: Increase Capacity of Vapor Recovery Systent® Store GasDuring Shutdowns

Recoveredentgasby vapor ecovery system isot intended to be stored hrge volume of stored
gas can create an explosive environmAiitrefineries have FGR systems designed to capure
designedvolume of the vent gas thatvould otherwisebe combusted irthe existing flare
egupment, butuse oflargestorage systems was deemed to be infeasible.

Action Item: Header Modifications for Gas Diversionwith Process Controls

Owners and operators of facilities ireplentedmodification of flares headeras part of the
requirements by2005amendmentso Rule 1118by instaling or upgradéhg flare gas recovery
systemsStaff did not identify any emission reductions that could feasibly be achieved with header
modificatiors.

Action Item: Remote Optical Sensing for Flare Emission Characterizatio

Video Imaging SpectriRadiometry (VISRXechnology is commercially available and there are
technology vendors that provide this technology for the purpose of remote Gaitsihg.
However, technologies that work with VISR method argently under relew by U.S. EPAbut

not yet approved Staff will consider these technologies for the purpose of flare emissions
characterization or as a tool for South Coast AQMD compliatadete verify flare emissions in

the future when the technology is approved b$.UEPA.
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INTRODUCTION

The main objectivef PAR 1118is toreduceemissions from refinery flares bgwering theSO,
performance targdor all flares eseblisha new NOx performance target foydrogen production
plants, andestablisha throughput threshold fobPG clean service flaresThe proposed
amendments and projected emission reductoesligned with theemission reduction targetsat
wereincludedin the WCWLB communityCERPand areexpected to be achieved by 20BAR

1118 alsoremoves outdated rule language, reorganizes the rule structure to be consistent with
recently amended or adopted rulasd includeseparateand new requirements foreen service

flares located at refineries ahgdrogenproduction plantsupdats requirements for notificatian

sent through FENSndestablishesiew requirements fastandardizedlare event dataeporting
through FENS

Staff initially consideredequiring the owner or operator of facilities pmstlive flare images on
FENS or another public webpage part of PAR 1118However, due to securigoncers with
respect taheapplicability of security provisionglatedto the facilities subject to Rule 18 Linder

the Chemical Facility AntTerrorism Standards (CFATS) administrated by the federal
Cybersecurity and Infrastructure Security Agency (CISA) and the US Coast Guard, staff withdrew
the proposato ensurePAR 1118is consistent and na@bntradictoryto existing ordersstatelaw,

and federal rguirements

PROPOSED AMENDED RULE STRUCTURE

In PAR 1118 staffseparatd the purpose and applicability to be consistent with recently adopted
and amended rulely South Coast AQMDand addednew subdivisions toupport the rule
requirements.

PAR 1118has two new subdivisiorand two new attachmentStaff darified andstreamlined rule
languageand onsolidated rule provision$AR 1118 hasew and separateequirements for
hydrogen and nehydrogenclean servicdlares The following figurecompares theule structure
of the2023 Rule 1118 (last amendmentjersus PARL118.

Rule 1118 PAR 1118

(a) Purpose and Applicability (a) Purpose

(b) Definitions (b) Applicability

(c) Requirements (c) Definitions

(d) Performance Targets (d) Requirements

(e) Flare Minimization Plan (e) Specific Cause Analysis Requirements |

(f) Flare Monitoring and Recording Plan

Requirements
(g) Operation, Monitoring and Recording

Requirements

() Performance Targets Requirements
(g) Requirements for Non-Hydrogen Clean Service Flares
(h) Flare Minimization Plan Requirements and Schedule

(h) Recordkeeping Requirements (i) Flare Monitoring and Recording Plan Requirements

(i) Notification and Reporting Requirements (i) Monitoring, Recordkeeping and Reporting Requirements

(j) Testing and Monitoring Methods (k) Testing and Monitoring Methods

(k) Exemptions (I) Flare Event Notification Requirements

Attachment A (m) Exemptions

Attachment B { Attachment A J
Attachment B

~ Attachment C J

Attachment D

Figure 4-1. Rule Structure i Rule 1118 vs. PAR 1118
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SUMMARY OF PROPOSEDAMENDED RULE 1118
Thefollowing is a summary of the proposed amendments to RLI&
Subdivision(a) 1 Purpose

The purpose dPAR 1118is to monitor and recordperationdata orrefineiesand related flaring
operations, and to contrahdminimize flaring andlarerelated emissions’he intention of liis
rule is not to be preempitve with respect tdhe operationsand practice®f any refinery, sulfur
recovery fant,or hydrogen production platiiatareessentiahndunavoidabldor safetyconcerns

Subdivision (b) i Applicability

All flaresthat are being operated refineries sulfur recovery plass and hydrogen production
plant are subject to PAR 1118

Subdivision (c) i Definitions
Newand Amended Definibns

Staffis proposingto addor amendthe following definitions to the rule language:
Paragraph (c)(1) i Alternative Feedstock

Alternative feedstock iany feedstock, intermediate, product, or byproduoaterial containing
organic material that is not derived from crude oil product, coal, natural gas, or any other fossil
fuel based organic materi&taff added tis definition toensureRule 1118remains applicable to
refineries that transition some alt thar crude oilfeedstock to alternatives

Paragraph (c)@) 1 Essential Operatioral Need

Staff anended this definitionto align the language with the new proposeduirenent for clean
service flares located at refinerigse., LPG flares)fiEssentialop e r at i o isadfinechte e d O
exclude venting of clean service streamien measuresincluding any refrigeration/chiller
system, modification or replacement ofréaor other applicable meansmder normal operation

have been implemented to reduce anntrmoughpu at norhydrogen clean service flaresd

when LPG flares are being operated at a level above the proposed annual throughput level in
subdivision(g). However venting ofthe gas seamto the LPG flare duringpecific situations

such ad. PG tankcleaning maintenancegndinspectionghatwill require theLPG tanks to bale
inventoied, may be inevitable andonsideredessential Recovering LPGgas streams not
possibleduring suchoperationgartially due to use ohitrogenas apurge gasn the streanand
inability to store the gas due tank outage

Paragraph (c)(5) i_Facility

This is a new definition tanclude any refinery, sulfur recovery plangr hydrogenproduction
plantto streamline rule language

Paragraph (c)(6) 1 Flare

Current efinition accounts for two types of flaregereral service flareand ¢ean service flares
Staff updated th definition of flare to separatehe clean service flares that solely combust
hydrogenvent streams from othetypes ofclean service flaredbecaise PAR 1118 considers
differentrequirements fotheclean service flares at refineries and Hydrogen production plants
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Hydrogenclean servicdlares aredesigned and configured by installation to combust Gh&an
Service Streams from a Hydrogen ProdutPlant; or

Non-hydrogenclean servicdlares are designed and configured by installation to combust only
Clean Service Streams from a Facility other than Hydrogen Production IER&hflareslocated
inside therefineries arelassified amon-hydrogenclean service flae

Paragraph (c)(7) i Flare Event

Current d#afeieven oontainsstaterhentsithat aretapplicableto both planned and
unplannedypes of flareevent Staff noved the languageertainedo determimtion of start and
end d a flare event to Subdivision (d) RequirementsStaff also moved the requirements for
reporting flare events to Subdivision {IFlare Event Notifications Requirements

Paragraph (c)(8) i _Flare Event Notification System (FENS)

Staff updatedthisdefinit i on t o remobasetdeé feom fikeddimtenf i ned
was relocated with respect to the alphabetical order.

Paragraph (c)(11) i Flare Monitoring and Recording Plan (FMRP)

Staff added the definition for FMRRatis a compliance plan ppared by dacility andsubmitted
to the Executive Officefor appro\al.

Paragraph (c)(13) 1 Flare Tip Velocity

Staff added the reference Tatle 40 of the Code of Federal Regulations P&tSaibpart CQ
National Emission Standards for Hazardous Air (Rahts from Petroleum Refineridsr
calculation of flare tip velocityas part of incorporation &.S. EPA RSRnto PAR1118

Paragraph (c)(14) i Hydrogen Production Capacity

Staff addedhe definition for production capacity offgdrogen production pta as its maximum
rated capacity to produdgdrogen in million standard cubic feet of hydrogen per year calculated
based on the maximum daily rated capa&R 1118Attachment Cprovides the list of hydrogen
production plants and the hydrogproductioncapacity of those plants as listed in thairrent
Title V permitor latestFMRP.

Paragraph (c)(17) 1 Oxides of Nitrogen (NOx) Emissions

NOx emissiong&rethe sum of nitric oxidand nitrogen dioxide emittedalculatedand expressed
as nitrogen dioxide

Paragraph (c)(18) i Performance Target

Performance target ian annuathresholdon theamountof sulfur dioxideemissionsor NOx
emissionsthat can be emitted from facility over one calendar yeaotherwise the owneor
operator is required to takertain actiors, including preparing FMPs and paying mitigation fees

Paragraph (€)(20) 1 Planned Flare Event

Staffupdated the definition byddingt he t er m .fhsec hperdouviiesdioon t o det el
consider a startup process gaannedevent aftethe end of amnplannede v e was movedo
Subdivision (d) Requirements
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Paragraph (c)(21) i Processing Capacity

Staff added the definitro to streamline the rul¢he amount of crude oil and/or alternative
feedstocks, which includes organic materiattis not derived from crude oil product, coal,

Natural Gas, or any other fos$ilel based organic material, thataility canprocess annually

PAR 1118Attachment Cprovides the list ofrefineriesand sulfur recovery plants, and the
processingapaciy of thosefacilities as listed in their currerdtitle V permit latestFMRP, or the
California Energy ComiaQil Refinery hodasions ands Capacitief Cal i f
processing capacity is not available for a facilityoughany of the listedsources, e amended

rule requires the owner or operatotluéfacility to reporttheprocessing capacity million barrels

for the prior calendar year within 30 days of the end of every calendar year

Paragraph (€)(24) i Refine

Refine mean$o convert cude oil or Alternative Feedstock to produce more usable products such
as gasoline, diesel fuel, aviation fuel, lubricating @kphalt or petrochemical feedstocks, or any
other similar product.

Paragraph (€)(25) 1 Refinery

Staff updated thelefinition d pefroleum refie r o6 e move the term Apetro
definition and include a facility that is permittedto refine alternative feedstock3he new

definition of refinery now includes anyatility that is permitted toefine crude oibr aternative
feedstocksand # portions of the refining operation, including those at4sontiguous loctions
operatingflares,are considered as onefinery. The definition was relocated with respect to the
alphabetical order.

Paragraph (c)(26) i Relative Cause

Staff addedh new definition fothe identified categorgf the cause of anjare event where more

than 5,000 cubic feet ofent gas is combusted at the flarEhe amended rule does not require
specific cause analysis report to be prepéoedll flare eventghat exceed this thresholdowever

the relative cause is required to be régain the quarterly reporkeing submitted to South Coast
AQMD and it may includemergency, shutdown, startup, turnaround, essential operational need
or unknown if unéterminable.

Paragraph (c)(33) 1 Unplanned Flare Event

Staff proposed a new definitiofor unplanned flare event amy flaring of vent gasduring

operations such as unplanned shutdown, subsequentuptaxtalid breakdown unforeseen
maintenance, customerder kick back, obecause ofny situatorb ey ond t he oper ato
including external power curtailmerdand/or external water curtailimebte y ond t he oper
control (excluding interruptible service agreememiajural disasterscts of war oterrorism

Removed Definitiorin Subdivision (c)

Staff removed the ftowing definition from the rule languagasit was referencednly in one
placein the rule thus,staffadded the explanation where the term was:used

"California EnsCgifprni€Qi Refinesy$dcaiiondand Capacities
https://www.enerqgy.ca.gov/dataports/energpalmanac/californiapetroleummmarket/californias
oil-refineries
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NOTICE OF SULFUR DIOXIDE EXCEEDAIE is a notice issued by the Executive
Officer to the owner or operator when the petroleum refinery has exceeded a performance
target of this rule.

Subdivision (d) T Requirements
Subparagraph (d)(1)(C)

Staff addedthe references tancorporaé U.S. EPA RSRprovisionsinto PAR1118 The first
reference is t@itle 40 of the Code of Federal Regulations Part 63 Subparti&ional Emission
Standards for Hazardous Air Pollutants from Petroleum RefinEniesalculation of net heating
value of vent gas. Theeend reference is ta newmonitoring, recordkeepingnd reporting
requirement in subdivision (j) that incorporates U.S. EPA R®®Visionsfor flare vent gas
composition monitoringo obtainsupportive datghat may bausedto calculae net heating valel
of vent gas.

Subparagraphs (d)(1)(E) and (d)(1)(F)

Staff dreamlinedthe rule language to list all operational requirements in paragraph éoh1)
moved the provisionsto minimize combustion of vent gas and hydrogen sulfiddlares
previously locatedt the end of this subdivision to bader paragrap{d)(1).

Paragraph (d)(2)
This provision was moved tihis subdivisiorfrom the definition ofFlare Event
Paragraph (d)(3)

This provision was moved tthis subdivisionfrom Subdivision(i) i Flare Monibring and
Recording Plan Requirements.

Paragraph (d)(5)

This provisionspecifiesthe requirement foran owner or operatoto conduct aspecific cause
analysisfor any flare eventthat exceedsat least oa of thethresholdgi.e., 100 pands of VOC,
500pounds of SQ, or 500,000 standard cubic fegtcombusted vent gash flare eventresulting
from a startup, shutdown, or turnarouadtivity is excluded fom the specific cause analysis
requirementHowever if at anytime duringsuchplannedactivitiesthere isa deviationfrom the
facl i t y 6 s qperaisgoracticdsa procedurdor the planned activityvhich resulsin an
unplannedflare event a specific cause analysghall berequired andthe flare evenshall be
consideredhe result ofi on-standardo per at i ng procedur eo

Paragraph (d)(7)

The provisions of this paragraph are aligned
Refinery Sector RuleDuring any flare event that exceduolsth oreitherof visible emissiorand

flare tip velocitylimits determiné in South Coast AQMD Rule 40%ubparagraph (d)(1)(Bpr
subparagraph (d)(1)(C}he owner or operator may not operate the flveve its smokeless
capacity level, ithe flare event is

- Theresultofoper at or 6s fault or poor maintenance
- The second flare evefrom a single flare in any-8alendatyear period for the same root
causeasthe first onefor the samequipment
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- The third flare evenfrom a single flare in any-8alendatyear period foany reasorgany
source)

Any flare eventsluetoacausdb e y ond t h e o, ,meludiagexternal power curtailment|
(excluding interruptible service agreements), natural disasters or acts of war or testmigch
not be included in thevent couat.

Paragraph (d)(10)

The owners or operat® of facilities are required tetermine the relative cause of dlaye event
with the ventgasstreamof more than 5,000 standard cubic feebe reported in their quarterly
reports using the flare cause codespasviouslylisted in Table 21 of this staff report

RemovedProvisionsin Subdivision (d)

Staff consolidatedll provisions and requirements relatedwdmission opecific caus analysis
and corrective actions implementation schedolea new subdivisior{i.e., Subdivision (e)i
SpecificCause Analysis Requirements

Staff noved the monitoring and recordkeepimgovisions listed undeiRequirements to
Subdivision (j)

Staff also emoved outdated provisiotisat previously required the facilitp prepare and submit
scoping documerds parof theamendment to Rule 1118 in 2017.

Subdivision (e) T Specific Cause Analysifkequirements

This subdivisionincludes the pvisions andscheduleselated to specific cause analys@&taff
movedthd anguage down {dyi ®Reguirereadbtathissnewssubdivision.

Paragraphs (e)(1) and (e)(2)
Rule 1118 requirespecific cause analysis to be condudtad

- everyflareeventthat exceeds the specifiethissions threshold(g¢paragraph (d)(5))

- every single flaravith a flareeventduring he same periodf time when the smokeless
capacity of the flare is exceeded and eittherapplicablevisible emission limitor the
applicableflare tip velocity limit is exceeded

Staff added new provisionm paragraphs (e)(1) and (e)(®) incorporate 5. EPA RSR
provisions into PARL118 The new language identifies thituations where a single specific cause
analysis is deemesiifficientfor flare events that involvexceedance of multiplgperational limits

at one or more flaresFor example, paragpa (d)(6) requires a specific cause analysisbe
conductedf:

- smokeless capacityf the flare is exceededndvisible emission limiis exceedear
- smokeless capacity of the flare is exceededvelocity limit is exceeded

Submragraph(e)1)(A) staes thatone specific cause analysis is sufficientthe smokeless
capacity is gceededand both the visible and velocigye exeeded

Paragraphs (e)B) and (e)&)

Paragraph€)(3) requires the specific cause analysis tedrelucted within 3@ays dé the flare
event paragraph (e)(4llows the facility to regest a extensiorwithin 14 days of the flare event.
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Paragraphs (e)(5)and (e)(6)

All corrective actions identified in a specific cause analysis regerdue to be implemented
within 45 day=f the flare eventThe owner or operator may be eligible &oonetime extension

to implementthe corrective actions ihdequate supporting documents are provided to the
Executive Officer in a timely manner.

Paragraphs (e)(7) and (e)8)

Paragrapé (e)(7) ad (e)(8) includegprovision for the Executive Officer to review and approved
theextension request and the specific cause analysis.

Paragraphs (e)0)

Paragraphs (e)(9) includes the deadlinsubmitthe reprt of the corrective action(s) taken to
address theflare event.Staff added the requirement for the owner or operator of a facility that
submitted a specific cause analysis report to pravideecord of corrective action(s) completed
aligned with thesimilar requirement established by U.S. EPARRS

Subdivision (f) i Performance Targets Requirements
Paragraph (f)(1)

Staff ypdated S@performance target to gradually decrease over. tHAR 1118 requires facilities

to meetaperformance targetf 0.35tonof sulfur dioxide per million barrebf proagssing capacity

for reporting emissions for calendar y@&26through 2028and gperformance targetf 0.25 ton

of sulfur dioxide per million barrslof processing capacity for reporting emissions for calendar
year2029and thereatfter.

Staff proposedo change the reference forfaddisp r ocessi ng capacity from
t o fi as théricerendide Vipermit latestFMRP, the Calibor ni a Ener gy Commi s
of California Oil Refinery Locations and Capacities for each calenday geas reported by the

f ac i, bs autiinéd inPAR 1118 Attachment CPAR 1118 Attachment C Table Clists

processing capaais for refineries.

Paragraph (f)(2)

Staff proposed a newerformance target of ®pound of NOxpermillion standard cubic feeif
hydrogerproduction capacitio control emissions fromydrogen clean service flaréghese flares
aresolely used for vent gas streams from hydrogen production pRAR 1118Attachment C
Table C2 lists production capacities for Hydrogen produgilants

This provisionbecomesffectivewhenowner or operators of hydrogen production plaefsort
emissions for calendar year 2025 and thereafter

Paragraph (f)(3)

This paragraph was updatedaiso include hydrogen production plants that are sulgectetet
the NOx performance target in paragraph ()(2).

Paragraph (f)(4)

Staff updated thigparagraph to clarify the scheduie submit a flare minimization plan and
appropriate mitigation fedsr the owner or operator of adility that exceeds the appdicle SQ

or NOx performance target for any calendar y8#aff alsoaddednew provisionsto address the
owner or operatoof a facility withany periods of invalid monitoring data within the calendar year
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who seeks tause an alternative method to subsétthe missing data he owner or operator is
requiredto submitsupporting dta for alterrative data substitutionfor the Executive Officer
approval within 60 days following the end of the calendar year wipemformancetarget
exceednce occurredf the Executive Officedeemghesubmitted data as insufficient, the owner
or operatowill be granted30 days tesubmitadditional supportinglata.If the executive Officer
providesa written notificationof insufficiency ofresubmitted datahe standard dasubstitution
procedures IlPAR 1118 Attachment B applicable for the purpose of data substitutlbthe
applicable datdapprovedor standard alternative data substitu}itimat isused to calculate the
annual flare emissionsonfirms that the faciljt exceeded the applicabjerformancdarget,the
owner or operator is required $abmit a flare minimization plan and appropriate mitigation fees
within 90 daysofr ecei vi ng t he Executi ve Oftdsubsteutions f i n
insufficiency or approval

Staff adjustedmitigation fees using Consumer Price Index (CPI) for 20Z&rve as the baseline
Staff alsotransferred requirements on mitigation fees to a new attach&Rt {118Attachment
D). This attachmenprovides the alculatiors of facility-specific performance targetthe rew
baselindees,and methodology to adjust the fees annually using CPI

Subdivision (g) i Non-Hydrogen Clean Service Flares Requirements

This is a ®w subdivisiornto establish newequiremerd for owner oroperator of nofhydrogen
clean service flares (i.e., LPG flares)

Paragraph (g)(1)

The owner or operator anLPG flareis requiredto submit a permitipplicationfor anyLPG flare
thathasexceeded the proposadnual throughput level with total heat temt of 15,000 MMBtu
per year(based on higher heating valoktotal Vent Gas and Purge Gas any two consecutive
years since 2017

This provisionis applicable tany LPG flarehat exceeded tharoposedhresholdpreceding the
date of PAR 1118 adopin andincludesrequirements and schedule to instetessargquipment
to reduce flaring emissiora such flares.

Paragraph (9)(2)

Staff added tlarequiremento maintainLPG clean service flares to meet an annual throughput
level with total heat contérof 15,000 MMBtuper year (based on higher heating valagtotal
Vent Gas and Purge Qa$or two consecutivecalendaryears. Considerationto allow for
exceedance to occuat mostevery other yeawas established to accommodate planned tank
inspection, raintenance, and cleanimghich is essential for safety and operaticr@icerns.

This provision is effectivavhenowner or operators of LPG flares report emissifsom these
flare for calendar yeaR026 or 24 months afterthe permit is issued, whicheves later, and
continuouslythereafterThe scheduleonsiderghe permittingtimeframeand provides time for
equipment installation amplementation

Subdivision (h) T Flare Minimization Plan Requirementsand Schedule
Paragraph (h)(1)

Staff amended the teyuage to allow facilities to either submit a nEMP or revise an existing
FMP. In some instances, the cause of exceedingpémrmance standard cdre completely
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different from a past exceedance; therefore, the prior FMP might not be relewvaddiions, the
schedule for submitting the FMMow reference paragrapfh(@) and the paragraph has been
updaed to be applicable to both SOand NOx performance targetss established in
subparagram(f)(1)(A) and(f)(2)(A).

Paragraph (h)(2)

Staff added a ve requirementfor owner or operator oé facility to submit a FMP for any
calendar yeawhenannual throughput thresholdas excee@d at a non-hydrogen clean service
(LPG)flare.

Subdivision (i) T Flare Monitoring and Recording Plan Requirements

Staff steamlinedthe language irthis subdivisionbut did not propose anyew requirement or
consideation Provisions related to commencement of operation at a neam @xisting non
operating facility thatplans to recommence operationren moved to Subdivision(d) T
Requirementgparagraph (d)(3))

Subdivision (j) i Monitoring, Recordkeeping, and Reporting Requirements
Paragraph ()(1)

Staff movedthe provisionsfrom Subdivision (d)i Requirementshat are redtedto MRR to this
subdivisionto streamlinghe ruk language.

Paragraph ()(3) and Table 2

Staff proposed taemove theallowance to use an on/off flow indicatéor the purpose of
monitoring and recordinthe vent gas flow ageneral service flaregnd allclean servicdlares
(hydrogen and nehydrogen) in PAR 1118 Table .ZThis chang is effectivepursuant to the
compliance schedule as stated in PAERS8 paragraph (jJ0).

Paragraph (j)(5)

Staff addeda new provision to incorporate U.S. EPA RSR requirementsflare vent gas
composition monitoringha may be used to calculate nething value of vent gafer EPA RSR,
this provision may not be applicable to all type of flares.

Subparagraph (1)(7)(B)

This subparagraplwvas the languagepreviously included under paragraph (B and is now
separated andpdated to bepplicable to all flares rather than just general service fl&tedt
updatedhe provisionto be consistent with the nesensideration to require the usecohtinuous
vent gas flow meter foclean service flares in addition to generalve® flares(PAR 1118
Table2).

Paragraph (j)(8)

Staff removed h e r e f any etheccequivalemt dévice i n theiremuirenrit to install
and maintaima thermocouple to detect the presenca pilot flame as all flares are required to
have atermocoupleresento detect the pilot flame

Paragraph ()(9)
Staff removed the outdated language from this provision.
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Paragraph ()(10)

Staff updated thiprovision to be applicable eneral servic8ares,andhydrogencleanservice
flares Owner or operator ofa general service flares required tohavea vent gasflow meter
installed at the time of rule adoptic@wneror operator okhydrogerclean service flaris granted
18 months aftethe date ofule adoption tanstall and operate aontinuaisvent gas flow meter
and meet the criteria of this provision

Thisprovision also requirasonitoring and recorahg of pilot and purggas flows separatelysing
a flow meteror an equivalenapproveddevice

Paragraph ()(13)

This provision isnot a nev language and was moved down from the beginning of this very
subdivision

Paragraph (j)(14) i Annual Emissions and Throughput Reporting

Staff added this new requirement feporting annual S€br NOx emissionsorannualLPG flare
throughput bythe owneror operator of a facilityvhenthey meet the criteria that requires them to
submit an FMP and corresponding mitigation fe@suant to paragraph (f)(8) paragraplig)(2).

This information is required to be submitted to South €#43MD through FENSho later than

30 daysafter the end othe calendar yeafor which they are required teubmit the FMP and
mitigation fees Staff will work on implementing changes to FENS after rule adoption to address
this requirement. Until those ahges have been finalide facilities will be required to report

f | a aneual @missions and throughgifitapplicable)through emai(Rulel118@agmd.gg.

Paragraph (1)(15) i Quarterly Reports

This provision isold larguageand wasmoved p from Subdivision (I} Flare Event Notification
Requirements.

Facilities have been submitting quarterly reports to South Coast AQMD for more than a decade.
Quarterly reports inclusicomprehensive flare event dathich has tobecertified for accuracyy
aresponsibldacility official. A responsible facility officiamay be a president or viggesident

of the corporation in charge of a principal business function or a duly authorized person who
performs similar policymaking functions for a corporatipror may be ageneral partner or
proprietorfor a partnership osole proprietorshiprespectively Currently, quarterly flare event
datais only available tathe public through submitting a Public Records Request to South Coast
AQMD. PAR 1118 proposed theequirement forquarterly flare event datato be more
comprehensive (including tmecorceddigital images of theflare pursuant to paragraph (j)(9)) and

be submitted through FENS to accommodate request bgommunity members foaccess to
thesedata ona timely mannerStaff intends to standardiziee format for the facilities to submit

the quarterly reportd¢o streamline the process of making the data publicly available. Staff will
work on the changes to FENS after rule adoptimougha public proces that involves both the
regulated facilities rad the communityUntil those changes have been finalized, facilities will be
required to submit the quarterly reports through effaile1118@agmd.gov

Paragraph ()(16) i Monthly Emissions Reporg

Staff proposed a neweporting requirementor the owner or operator of facilities gubmit
preliminary emissionsand operational datavery month in addition tothe comprehensive
quarterly reportsMonthly reports areaquired to be submittethrough FENS This proposed
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requirement igxpectedo accommodate earlyublic access tpreliminary data available sooner
than quarterly data reposeprepared and submitteSitaff proposed the allowancerfthe ownes
and opeators tonot being required teubmit complete information amtétails(e.g., causeh the
monthly reportahile flag dataasfipreliminaryo (certified by aresponsibldacility official) with
the ability togo back and updattataat a later timeStaff will work on implementing changes to
FENS after rule adoption to address this requiremBnmt requirement will go into effeain
January 1, 20250 allow staff adequate time to make the necessary updates in HEINS.
changes to FENS have not been cdetpd by Janary 1, 203, facilities will be required to submit
the monthly reports through emaitfle1118@agmd.ggv

Paragraph (1)(17) i Specific Cause Analysis Reports

Staff added a new reporting requirement $pecific causanalysesand complete detail® be
submittedthroughFENS. Staff will work on implementing changes to FENS after rule adoption
to address this requiremehintil those changes have befamalized, facilities will be required to
submitSCARsthrough emai(Rule1118@agmd.gov

Paragraph ()(18)

Staff added the requirement for electronic submissiomrofual emissionseporting, annual
throughoutreporting, quarterly reports, monthly reposdspeciic cause analysis report &m
electronicaddress Rule1118@aqgmd.gd\wor throughan alternative methodhat isapprovedby
the Executive Officeduring theFENS downtime or whrespecificfeaturds) is not availableon
FENS This provision accommodateshe reporting requirementr which the appropriate
featurds) may not be yet available IRENS at the time of rule adoptiorStaff will work on
implementing changes to FENS after rule adoption torparate those feates.

Paragraph ()(19)

Staff added a newequirement for the owner or operator of facilities to repostessing capacity
if no processingapacityvalueis listedfor the facilityin Table Clof PAR 1118Attachment C

Subdivision (k) i Testing and Monitoring Methods

Staff moved up tis subdivision to followSubdivision (j)i Monitoring, Recordkeeping and
Reporting Requirements

Subparagraph (k)(1)(C)

Staff updated thaequired frequency teerify the accuracyf vent gas flow metarto every
calendar yelawith at least Gno n t h sldg frami tha &st verification procedure.

Paragraph (k)(3)

Staff aldedthereference to Rule 218.2 and Rule 21#®.3his paragraplbecause CEMSthat is
subject to Rule 2012 must be certified pursuant to the implemensati@dule in paragraph (d)(3)
of Rules218.2 and 218.3

Subdivision (I) i Flare Event Notification Requirements

Provisions related to quarterly reports were moved to Subdivisjpni (Monitoring,
Recordkeepingand ReportingRequirements (paragraph (j)(13

PAR 1118 Draft Staff Report 4-11 March2024


mailto:Rule1118@aqmd.gov
mailto:Rule1118@aqmd.gov
mailto:Rule1118@aqmd.gov

Chapterd Summary of Proposals

Paragraph ()(2)

Staff is proposing to require flare evennotificationthroughFENSfor all flare events (planned
and unplannedyithin one hour oexceethg at least one dhe following thresholdst00 pounds

of VOC emissions 500 pounds of sulfudioxide emissions; 0500,000 standard cubic feet of
flared vent gas Previously,the owner or operator was required to create a notification for a
i pl ann evkoitat ltakst 24 heurs before the planned flare event and send a setiiodtion
onehour after thestartof the flare eventThis proposed change wasaign the requirements for
planned and unplanned evenith respect toeporing the start of a flare event
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Figure 4-2. Demonstration of Notification Triggers for Unplanned vs. Planned Flare Event

Staff also updatedthe provision torequirethe owner or operator of the facilities poovide
information aboutthe endingtime of flare eventwithin 24 hours of ending the flare eveard
information aboutxceedance of flare smokeless capacity durindgléne eventthrough FENS
within 72 hours of ending the flare event

Paragraph (1)(3) 1 Planned Flare Event Notifications

Staff removed theotification requirementvithin one hour prior to staof a planned flare event
to be consistent with the proposed change in paragraph @#¢@jtional notification is still
required foreveryplannedflare event at least 24 hours prior to the diare.

Paragraph (1)(4) i Unplanned Flare Event Notifications

Staff addedclarification regardingnotification requirements for unplanned flare evehts last
longer than 24 hours. The operator is required toseicti unplanned flare eventthin 24 hours
or atthe end of thestartingcalendarday and generatan unplanned flare event notification for
everycalendadaythat flaring continues toccur.

Paragraph ()(6) 1 Characterizing and Reporting Flare Bvents

Staff combined alprovisionsthat arerelated to characterizatiaf flare events fothe purpose of
reporting through FENSto this paragraphThese provisions were previously included in the
definitions of AFlare Evento and APl anned FI a
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RemovedProvisions

Staffmovedthequarterly reports requiremendisted undefFlare Event NotificatiofRequrements
to Subdivision (j)

Subdivision (m) i Exemptions
Paragraph (m)(2)

Staff updated tls exemptiorto allow for NOx emissiongin addition to sulfur dioxide emissions,
andvisible emissionsand flare tip velocity beyond applicable lin)itsot to becounted towards

applicable performance targétit is generated as a result afflare event that wasaused by

external power and/or external watec ur t ai | ment b e yooniral (excloding oper a
interruptible service agreements), natural disasteracts of war or terrorism

Paragraph (m)(3)

Staff addedhis exemption tallow forf | a total\est gas throughputot to be counted towards

the proposed annual throughptiit is due toa flare event that wasaused by externgdower

and/or externalvaterc ur t ai | ment beyond the operatords <co
agreements), natural disastersacts of war or terrorism

Attachment AT Flare Monitoring System Requirements

Staff updated the reference to South Coast AQMD Rule 21&0l®218.2 and Rule 218.3, as
applicable No other changes were maddlaye monitoring system requirements.

Also, staff proposed to allow tloevner or operator of facilities to postpone the required calibration
of monitoring systemfor up to72 hoursduring an ongoing flare evericcording toRule1118,

the owner or operator of a facility is required to calibrate the flare and sutfinitoring systems
daily and flare emissions cannot be measurement during calibration procetiiciesan lead to
punitive data substitution procedur&taff does not think the punitive data substitution procedures
should apply for required calibratiomgzedureso isproposingto allow for delayed calibrations
during an ongoing flare event

Attachment BT Guidelines fa Calculating Flare Emissions
Section(1) i Emission Calculation Procedures

Staff remove the outdatgutocedures toalculate aipollutants emissionis the vent gas
Section(3) i Data Substitution Procedures

Staff updated the some of the terms in theismpnsfor calculation of estimated flow rate,
estimated higher haag value, and estimated total sulfur concentration.

Missing data substitution procedures are required pursuaPAR 1118 Attachment Band the

owner or operator is required teathe maximumflow rate measured and recorded for a flare
during theprevious 20 quarterzreceding the flare evefur the purpose ofata substitutionStaff
addedprovisions to allow for data substitution (i.e., flow rate, high heating value, and sulfur
concentration) using recorded data during one hour before and one hour after the period that data
is not recorded, if it lasts for 15inutes or less
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Attachment C

Staff added a newttachmento list the ypdated processy capacity for refineries and produamti

capacity for hydrogeproductionplants Staff propoed toupdatethefacilities processg capacity

used to calculatéacility specific SO performance targeéhat was previously referenced ttoe
processing capacity values fr&@@04 Any facility without publicly available processing capacity
informationis required to report this value to tBgecutive Officer pursuant fgaragraph (j}{9).

The processing capacitg required to be updateafter the date of rule adoptiahthe value
changesin the fac i | i t y\W permiT ithe faality's FMRP, or theCalifornia Energy
Commi ssiondés | ist of Calif or nbpréthe @ndrorBperbtorner y
of the facility reports an updatesluepursuant to paragragf)(19).

Attachment D

Staf added a new teachmentto provides guidelinesfor calculatingfacility specific SO
performance target for a refinefOx performance targets for hydrogeroductionplants and
mitigation fees adjusteldlased ortonsumer price index

Section(3) 1 Calculations for Baseline Mitigation Fees

Mitigation fees were last updated 2004. Staff is proposing t@adjustthe mitigation feesusing
the 2022 Consumer Price Index (CPI), accorglito the schedula the tablebelow Staff also
proposed to use teeupdded mitigation fees as baselingtigationfees.

Table 4-1. BaselineMitigation Fees for Exceeding SQ@ Performance Target

Excess Emissions (%) Mitigation Fees ($/ton of Excess 90

010 39,000
>10 to 02 79,000
>20 158,000

Section(4) 1 Calculations for Adjusted Mitigation Fees

Staff proposed tadjustthe mitigation fees annually based on the listed CPI for each yetreby
State of California Department of Industrial Relatfof$ie owner or operataf facilities that are
required topay the mitigation fees pursuant fmragraphf)(3) or (gX2) must pay the feesas
calculated usin@PI for the calendar year that therformance targetasexceededor the most
recently available CRIsingthe equatonin PAR 1118 Attachment D

8 State of California Department of Industrial Relatidmtps://www.dir.ca.gov/OPRL/
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INTRODUCTION

Rule 1118 was originally adopted by South Coast AQMD Governing Board on Februa9983,

to control and reduce emissions from refinery flares. PAR 1118 is expected to 8hf&res
located atl2 facilities with updated equirements fothe SO, performance targeEour out of 12
facilities (i.e.,four flares) are expected to be impacted by the new NOx performance target
requirementsor clean service flares at hydrogen production plants. Three out of 12 facilities (i.e.,
three flarespre expected to be impacted by the new throughput threshold requtsefor clean
service flares at refineries (LPG flareShe requirement fainstallation ofa continuousvent gas

flow meterimpactsfour hydrogen clean service flares asdxpected ttein operatiorconsistent

with a specifiedschedule.

EMISSIONS INVENTORY

Flares regulated by Rule 1148 sources of differeqollutant emissions, including SCNOX,
VOC, and PMO. The &able belowshowsthelevel of emittedemissiongrom all flares since 2012
reported by the facilities

Table 5-1. Rule 1118Emissions Estimatesrom All Facilities (20121 2022)

SO, Emissions NOx Emissions | VOC Emissions | PMio Emissions
Year
(ton/year) (ton/year) (ton/year) (ton/year)

122.83 45.15 29.36 9.75
81.62 34.35 10.93 8.00
103.13 22.29 9.12 4.84
180.93 41.56 13.94 7.37
67.29 26.36 13.67 7.79
66.05 19.58 7.09 4.30
63.43 17.54 5.38 2.00
59.02 19.41 22.12 3.07
62.27 18.54 58.39 4.09
116.65 SPRE 44.58 4.05
63.14 30.70 99.64 8.27

* Average exclude®ported emissiorfsom 2018and befordecause of different VOEmission facta:

As part of 2017 amendment to Rule 1118, staffincreedece VOC emi ssi on factor
updated A-42 guidanceby 10-fold (from 0.063 to 0.66 pound of VOC per millidBtu).

Therefore, reported VOC emissions after 2018 are different in order of magnitude from the level

of VOC emissions reported in thei@ryears.
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EMISSION REDUCTIONS

PAR 1118 is expéed to achieve emission reductions in all types of emissions {8QC, and

NOx) andto bealignedwith AB 617 CERP actions through establishing the 8€wperformance

target of 0.25 ton per million barrels of processing capacthg &able below shows thexpected
reduction in different types of emissions from flares based on the level of emissions in 2017 which
was established as the baseline year in ABGERP fo WCWLB communiy. The listed values

for emission reductions are the average expectedtredséor each type opollutantcompared

to theemission level in 2017 (AB 617 CERP baseline y&aged on the proposed annualSO
performance target of 26 ton per million barrels of processing capacity.

Table 5-2. Estimated Emission Reduction$at Proposed Annual SQ Performance Target
of 0.25 tonyMMbbl

All Facilities Wilmington, Carson, WestLong BeachFacilities
Pollutant

Rl o oo TR peren OB e e
16.6 30 13.8 51 11

VOC 3.3 16 3.3 20F 1

NOx 10.1 69 9.8 8y 19

& Emission reductiomare calculated based on emissitevel in 2017 (AB 617 CERP baseline year),
except for VOC for which values are calculateddzhon emissiagievel in 2019 due to updated emission
factor for VOC in effect since 2019.
® C E R Rgdas of achieving aninimumof 50 percenB0; emission reductiasfrom refineriesby 2030 is
expected to be achieved through Rule 1118
¢ C E R PRgoas of atieving aminimum of 50 percenVOCs emission reductiasifrom refineriesby 2030
is expected to be hieved through Rules 1178, 1118, and/or 1173
¢CERPO6s goal of achieving a minimum of 50 percent
expecte to be achieved primarily through Rule 1109.1 and patrtially through Rule 1118.

Reductions in S@and VOCs emissions WCWLB communiy areexpected to exceed CERP
emission reductionsbjectivesfor flaring at refineries by 2030. NOx emission reductiomsrf
refinery flaresin WCWLB communit is estimated to be less than the corresponding CERP
emissia reductions targehowever,theC E R Pobjectiveof achieving a minimum of 50 percent
NOXx emission reductions from refineries is expected to be achievadrpyi through Rule 1109.1
and patrtially through Rule 1118. NOx emission reductions from refinery equipma(@\ati_B
communit subject to Rule 1109.is estimatedo be 1,0951,460 tons per year by 203at full
implementation,Rule 1109.1 is expected taxhaeve 1,643 tons per year of NOx emission
reductions from refineries located@CWLB community whichfar exceeds thexpectedl9 tons
per year enssions reduction objectivelhe implementation schedule for the NOx emission
reductions exparsbeyond the2030 CERP objective; however, thmplementation schedule is
designed to ehieveapproximately75% of therequiredreductions by 202and approximately
90% of therequiredreductions by 203fnore than satisfying the CERP objective.
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Implication for Particuhte MattersEmission Reductions

South Coast AQMD has continued to adopt mmplement rules to reduce air pollutiemissions
and public exposure to unhealthful air pollutexwe striveo achieve thé&lational Ambient Air
Quality StandardsNAAQS) for groundlevel ozone and particulateatter South Coast AQMD
is in attainment for some of ti¢AAQS, include the S&standargdhowever, S@reductions are
needed to attain the PM2.5 standards.

Several studies have found correlations betweetin shorterm and longterm exposure to
elevated ambient particulate matter levels and an increase in mortality rates, mgSpii@ttons,

number and severity of asthma attac&sronic obstructive pulmonary diseasgacerbation,
combined respiratorgdiseases and nubar of hospital admissions in different parts of the United
States and in various areas around the world. Higlvels of PM2.5 have also been related to
increased mortality due to cardiovascular or respiratory diseases, hospital admissions for acute
respratory conditions, school absences, lost workdays, a decrease in respiratory function in
children, and increasededication use in children and adults with asthma.

Partiaulate mattersriginate from a variety of sourcéstationary and mobi)eand may bealirectly
emitted in the atmosphere (primary emissions) or formed by transformatiothefgaseous
emissiongha are directly emittedhto the atmosphere (secondary emissiohs}he latter case
such aimpollutants are considered precursors to PM faiona

The higher PM2.5 concentrations in tBeuth Coast AiBasin are mainly due to the secondary
formation of smaller particulates resulting from precursoregaissions (i.e., NOx, SOammonia
and VOC) that are converted to PM in the atmospherepiidwairsors arscom mobile, stationary
and area sources, with the largest portion resulting frahcdombustionControl measures that
reduce PM precursor emissions have a beneficial impact on ambient PM lieiset@metimes
difficult to quantify the contribuion of precursors tgecondaryPM2.5formationsincemany of
the formed products can fluctate between the particulate andpor states depending on
conditions. The degree to which these precursors react toFfbt205 depends on environmental
condtions (temperature and humidjtyand various drivers for complex chemicahctions Staff
estimates a&atio of 5:1 toconvertSQ emission reduction® PM2.5reductionsthereforethe SO,
emission reductiong;n PAR 1118 is estimated teesultin approxmately 3.32 tons oPM2.5
emissionreductionger year

COST-EFFECTIVENESS

Health and Safety Code Section 40920.6 requires eeffestiveness analysis whestablishing
BARCT requirements.South Coast AQMDroutinely conducts cosdffectiveness analyses
regarding proposed rules and regulations that result in the reduction of criteria pollutants (NOXx,
SO, VOC, PM, and CO)PAR 1118 does not establish BARC&quirements; however, staff
conducted a cosdffectiveness analysis of tioposedannual throughgt thresholdto control

NOx emissiongrom LPG flares as presented in the table below

The costeffectiveness of a carol technology is measured farmsof the control cost in dollars

per ton of air pollutant reduced for each class and categagugfment. The costs for the control
technology include purchasing, installation, operating, mathtaining the control technology.
South Coast AQMD typicallyelies on the Discounted Cash Flow (DCF) method which converts
all costs, including initial capitahvestments and costs expected to be incurred in the present and
all future years of equipment life, to a present value. The finaleftesttiveness measairis
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derived by dividing the present value of totaists by the total emissions reduced over the
equipment life of 25 years.

Staffcalculatedhe minimum annual throughput at which LPG recovery waseftesttive tohave

a total heat content (based twigher heating valyeequal to 15,000 MMBtu per year. Cost
effectiveness was calculated to b88®00 per ton of NOx reduced over the lifetime of the
auxiliary gas refrigeration/compressor system whiaka belowthe costeffectiveness threshold

of $349,00 (adjustedor CPI)per ton of NOx reduced as established by 2022 AQMP. The annual
throughput of 100 MMBtu per year or greater is below the esfé¢ctiveness threshold of
$349,000(adjusted for CPIper ton of NOx reduced.

INCREMENTAL COST-EFFECTIVENESS

Health and Safety Codgection 40920.6 requires an incremental @&ctiveness analysis for
BARCT rules or emission reduction strategies when there is more than one control option which
would achieve the emission reduction objectiveéhe proposed amendments relative to ozone,
carbon monoxide, sulfur oxides, oxides of nitrogen, and their presurBmremental cost
effectiveness is the difference in the dollar costs divided by the difference in the emission reduction
potentials betwen each progressively more stringent potential control option as compared to the
next less expensive control option.

Staff evaluatedhe costeffectivenes®f reducing the throughput threshdidyond theproposed
thresholdof 15,000MMBtu peryearto a lower threshold o8,500MMBtu peryear. The lower
threshold would require all three refinertbsit operate a mshydrogen clean service fla(@PG
flare)to install a largerefrigeration/chiller systemegardless of whether a new flavas installed
Staff estimates thahenew larger refrigerati'chiller system will need to be twice as langih
an estimatedcostof approximately $21 MMThe larger system will also require approximately
double theelectricity usagsince darger compressor will beecessaryThis increase ioperating
cost will negate any potential profit from recoverfythe LPGwhen compared to #tost savings
associatedvith the proposedl5,000 MMBtuper yearthreshold Furthermore, since one facility
currently recovers nearly all tdie LPG theincrementakmission reductions from thtte facility
is low. The annual throughpuif 3,500 MMBtu/year hasan incrementalcosteffectiveness of
$16 MM andlow incrementakmission reductionsf 0.006ton per yeafor all three faciliies The
table below summarizes both the eeffectiveness and incremental cestectiveness
assessment.

Table 5-3. Cost-Effectiveness and Incremental CosEffectiveness Analysis for LPG Flares

Cost-Effectiveness at Incremental Cost-Effectiveness a
15,000 MMBtu/yr 3,500 MMBtu/yr

LPG Flare $58,000 per ton of NOreducel  $16MM per ton of NOx reduced

ANTICIPATED SCHEDULE FOR EMISSION REDUCTIONS

Equipment Type

The SO, performance target of 0.5 t@er million barrel®f processing capacitgmainseffective
upon rule adoption anithe owners or operators of facilitiase required to netthis target when
reporting their S@emissions for calendar yas2024and 2025The SQ performance target of
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0.35 tonper million barrels of processing capadigycomeffective forreporting SQ emissions
for calendar yea2026to 2028and isexpeted to acheve 93 tons of SO, emissionreductiors
per year in averageith respect tdaseling/ear emissions (i.e., 2017he SQ performance target
of 0.25 ton per million barrels of processing capadigcomes effective for reporting SO
emissions forcalendar yeaR029and afterand isexpected to achievan extra7.3 tons of SG
emissionreductiors per year iraveragej.e.,anaverage of 1®.tons of SO per year in totalThe
table belowshowsthe schedule for expecteanissionreductiors under PARL118 in all types of
emissions associated with flaringhe presentecemission reductionare the average expected
emissionreductiors for each type opollutantcompared to themission level in 2017 (AB 617 CERP
baseline yeahased on the correspondipgposed annual S@erformance target.

Table 5-4. PAR 1118Estimated Emission Rductionsand Schedulé

Pollutant Calendar Year 2026 Calendar Year 202 and after

e Ton per Year Percent Ton per Year Percent

93 17 16.6 30

VOC 1.9 9 3.3 16

NOX 1.2 8 10.1 69

" Emission reductions are calculaté®m emissions occurring durinthe baselineyear 2017 as
establishedn the AB 617 CERP foWWCWLB community

SOCIOECONOMIC IMPACT ASSESSMENT

On March 17, 1989, the South Coast AQMD Governing Board adopted a resolutibrrechices

an analysis of the economic impacts associated with adopting and amending rules and regulations.
In addition, Health and Safety Code Sections 40440.8 and 40788ifera socioeconomic impact
assessment for proposed and amended rules resitigignificant impacts to air quality or
emission limitations. Thus, this Socioeconomic Impact Assessment has been prepared in
accordance withHealth and Safety Code arttie South Coast AQMD Governing Board
requirements. The type of industries or businesdéected, the range of probable costs, and the
costeffectiveness of alternatives air pollution control equipment and methods, to the extent
guantifiable and data is alable, are addressed below. Additional information and analysis on the
availability and costeffectiveness of alternatives, discussion of potential emission reductions, and
the necessity of amending the rule are included elsewhere in this report.

Backgrouml

PAR 1118 is the second phase of the plannedptwase rule amendment whicteks to achieve
further emission reductions from refinery and refinexhated flares. Specifically, PAR 1118
would establish a lower annual Saerformance target for all flares, new annual NOx performance
target for hydrogen clean service flares, a thhpug thresholdvith total heat conterdf 15,000
MMBtu per year(based on total flared gas higheyating valuejor LPG clean service flareand
requires the installation of continuous flow meters (CFMs) for hydrogen clean serviceHkiRes.
1118 also ugates and establishes requirements for notifications and flare event data reporting
using FENS for affected facilities.
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Affected Facilities ath Industries

PAR 1118 is applicable td2 facilities operating 31 flares (two ground flares and 29 elevated
flares) located within Los Angeles County. Eight out of the 12 facilities are classified as petroleum
refineries by the North American IndustridbSsification System (NAICS 324110), three facilities

are hydrogen production plants classified as industriahgasufacturers (NAICS 325120), and

the remaining facility is a sulfur recovery plant classified asaaichinorganic chemical
manufacturer (NACS 325180). Of the 31 flares, three are LPG clean service flares operating at
three petroleum refineries, foureanydrogen clean service flares operating adfogghydrogen
production plants and one petroleum refinery, and the remaining 24 are gexeree flares
operating at eight petroleum refineries and the sulfur recagdant Only five of the facilities
subject to PAR 1118 are anticipated to incur compliance costs; their parent companies do not meet
the definitions of a small business pursuarouth Coast AQMD Rule 1G2Definition of Terms

the South Coast AQMD Small Business Assistance Office, @rl#90 federal Clean Air Act
Amendments.

Methods of Compliancand Associated Compliance Costs

Facilities affected by thdhroughput thresholéih PAR 1118can pursue differenstrategies to
comply with rule requirementsSpecifically, these facilities arenticipated to instaleither a
refrigeration/chiler systemor a new flare taeplacethe existing flaran order to receer LPG
stream and minimize the amount of gas stream that is sent to théAflargPAR 1118 requires
replacemenof i o n / flovi rheterswith CFMs The following section discusses the anticipated
costs associated with each of these comedsures, presented in 2023 dollars.

Refrigeration/Chiller System

A refrigeration/chiller system is one option a facility may install to minimizeeloninate
combustind_PG. The refrigeration/chiller system allows the facility to recover the LPG thatdwoul
otherwise be burned at the existing LPG clean service flare. LR@iisof propane and butane,
of whichthemajority is propane.

The total ondime capital cost for a refrigeration/chiller system is estimated to be $11.2 MM,
which includesestimated osts for major equipment, electrical upgrades, installgtiand
engineering. The annual operating and maintenance cost associated with prdeitigty to

the refrigeratiorichiller system is estimated to b&7,000per year based on an assun@eti8

cents perkilowatt-hour (kWhy for industrial electricity rates and 981,000 kwWh of annual
electricity demand. However, the recovered LPG can ki tsofenerate additional revenue to
offset the annual electricity cost. The revenue from the recovery and sale of LPG is estimated to
be $32,000 per yeambased on a propane spot pric&/ bfcents per galldhas of September 27,

9 California Energy Commissigr2022 Integrated Energy Policy Update, Do&&tEPR-037 Electricity
Forecast, CEDU Baseline ForecastADWP,
https://efiling.energy.ca.gov/GetDocument.aspx?tn=248381&DocumentContentld=82864sed February
27, 2@4.

10 U.S. Energy Information AdministratigrEIA T Independent Statistics and Analysis, Sources and Uses,
Petroleum and Other Liquids, RatPriced Daily Spot Prices, PropafiieMount Belvieu, Texas 1992
2024,, propane price accessed on Septembe2@23.
https://www.eia.gov/dnav/pet/histEER_EPLLPA_PF4 Y44NDBPGD.htm
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2023, and an assumed 65)0fandard cubic feet per day of recovered LPit2 net savings from
the sale of LPG after subtracting the annual electricity cost i®sippately $16,000per year.

Replacement of an Existing Flare with New Flare

A representative of one petroleum refyneperating a LPG clean service flare indicated that
reportedannual throughput for their LPG flarespismarily derived from theise of LPG as purge

gas, since their current LPG flare design requires hilgivetsof purge gas to maintain a positive

flow in the flare ando preveniexplosionsThus, this facility nay elect to install a new LPG flare

that requiredower levelsof purge gas in lieu of installing a refrigeration/chiller systemtheir
existing LPG flargallowing the saved purge gas todmédinstead The total ondime capital cost

for a new LPG @an service flare system is estimated to be $10 MM, which includes cost estimates
for major new elevated flare equipment, ignition system, utility piping and wiring for pilot gas, a
structural lase, installation, and engineering. A new LPG clean senace flystem would not

have additional annual operating and maintenance costs relative to the existing LPG clean service
flare. However, similar to the refrigeration/chiller system, the new LB@ 8ystem will result in

less LPG flared and additional LPGhiwh can be sold, resulting in additional revenyeto
$392,000 per yeaffsetting some of the annualized capital costs

Continuous Flow Meter

Facilitiesoperating hydrogen clean servicedlas ar e anti ci pated to repl:
flow meters withCFMs The onetime capital cost and the otiene installation cost for a new

CFM are each estimated to be $200,00f8ich brings the totahstalledcost to #00,000 Once

installed, te new CFMs do not require incremental operation and maintercasts.

Permits

Facilities installing either a refrigeration/chiller system or a new flare to meet the throughput
thresholdwill be required to submit a permit applicatifor construction an@perationwith fees
expected to range between $5,000 and XD, This analysis assumes a -tinge permit fee of
$10,000 pefracility. Construction and operation permits are not required for the installation of
CFMs at the hydrogen production facilities.

Flare Minimization Reduction Plan (FMRP) Modification Fees

Installation of CFMs, a refrigeration/chiller, or a new flare will require revisions to the existing
FMRPs by the facilities. The fee to modify BMRP is approximately $4,000.

Average Annual Comigince Cost

The owner or operator of an LPG flare is reqdiite submit a permit application for any LPG flare
that has exceeded the proposed annual throughmititeany two consecutive years since 2017.
For the three facilities impacted by the throughihwmeshold, one facility already has equipment
installedand theLPG flare meesthe proposed annual throughput threshtids, it will not incur
additional compliance cost¥hree out ofthe four hydrogen clean service flatesve existing

A o n / flow rhederswhich will needto bereplace with CFMs; one hydrgen production plant
already has a CFM installed and thwrdll not incur additional cost.

Facilities operatingflares subject tahe lower annual S@performance targeand facilities
operating lgdrogen clean service flares subjecthe new annual NOx performance targeay
obtain further results in minimizing flare emissions by setting up and implementing FMPs which
does not require adding new control equipment and primarily reli@sreevalation of existing

PAR 1118 Draft Staff Report 5-7 March2024



Chapter 5 Impad Assessment

process and equipment operating procedures or praddassd orseveral site visits to facilities,

most have indicated a majority of the changes in recent years were the direct result of operational
practices and procedures tae facilties. Over the years, many facilities have reduced flaring
emissions through operational changes, including slowing down the shutdown process,
modernization of equipment, along with proper maintenance and inspection, which leads to
increased rebility of process equipmenénd renting thermal oxidizers to combust excess gases
during scheduled shutdown and subsequent stawvpgrations. However, thegerocess or
operational changes are specific to each facility which cannot be quantifieds d@inthi A
performancetarget providesthe facility with an inherentflexibility to pursuethe most cost
effective optionsavailableto thatfacility specificallyanddoesnot requireprescriptivecontrols,
thereforehavingno quantifiablecompliancecosts.

In total, only five of the 12 affectedfacilities areanticipatedo incur compliancecostsasa result
of PAR 1118,asfollows: 1) two petroleunrefinerieswith LPG flareswhich currentlydo notmeet
thethroughputhresholdand?) threehydrogerprodiction plans which do notmeetthereporting
requirements.

The costestimatesof implementingPAR 1118 over the period from 2020 2052take into
consideratiorthe followingitems

1) Payment of construction/operation permit fees for two facilities 2620

2) FMRP application fees for five facilities in 2025;

3) Installation othree CFMs at three facilities 2025;

4) Installation of one refrigeration/chiller at one facility and the installation of a new flare
system at on&cility, bothbeginning in 2027

5) Construction perioaf 18 to 24 monthsand

6) Equipment lifetimeof 25 years for the refrigeration/chiller and new flare system

The total average annual compliance cost of PAR 1118 is estimated to range8&bi@éi7$to
$722,904for a 1% and 4% intest raterespectively. The following table presents a summary of
the average annual cost of PAR 1118 by cosiavingsategory.
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Table 5-5. Average Annual Cost by Category

Average Annual Cost of PAR 1118 (2022052)

Cost Categories 1% Interest Rate | 4% Interest Rate
Capital Costs
Refrigeration System $108,389 $148,394
Installation- Refrigeration Systa $130,067 $178,072
Engineering Refrigeration System $130,067 $178,072
Electrical UpgradesRefrigeration System $89,709 $122,819
New Flare $131,018 $179,374
Installation- New Flare $157,222 $215,249
Engineering New Flare $122,829 $163,163
Construction and Operation Permit $482 $659
Continuous Flow Meter $26,974 $36,930
Installation- Continuous Flow Meter $26,974 $36,930
FMRP RevisionApplication Fee $803 $1,099
Recurring Costs
Electricity - Refrigeration System $157,143 $157,143
Recurring Costs Savings
Sales from LPG ($700,000) ($700,000)
Total $381,677 $722,904

Macroeconomic Impacisn the Regional Economy

Regional Economic Models, Inc (REMigveloped the Policy Insight Plus Model, which is a tool
that Soth CoastAQMD typically usesto assess the impactsroie development projects on the
job market, prices, and other macroeconomic variables in the region. Howbeertiveaverage
annual canpliance cosbf a projects less than one million current U@llars the model cannot
reliably determine the macroeconomic impacts, becaassdtant impactérom the projectvould

be too small relative to tHeaseline economic forecast.

Since the total annual compliance cost of PAR 1118 is estima®&384a677to $722,904for a
1% and 4%nterestrate,respectively which is well below $1 MM threshold, a macroeconomic
impact analysis was not conducted for PAR 1118.

CALIFORNIA ENVIRONMEN TAL QUALITY ACT ANALYSIS

Pursuant to the California Environmental Quality AZZEQA) Guidelines Sections 15002(k) and

15061, the proposed project (PAR 1118) is exempt from CEQA pursuant to CEQA Guidelines
Section 15061(b)(3). A Notice ofxemption will be prepared pursuant to CEQA Guidelines
Section 15062, and if the proposed pebjs approved, the Notice of Exemption will be filed with

the county clerks of Los Angeles, Orange, Riverside, and San Bernardino counties, and with the
StateCtari nghouse of the Governoroés Office of Pl

DRAFT FINDINGS UNDER HEALTH AND SAFETY CODE SECTION 40727

Health and Safety Code Section 40727 requires that prior tdiagopmendingor repealing a
rule or regulation, the South Coast AQMD Governing Board shall make findingscesity
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authority, clarity, consistency, natuplication, and reference based on relevant information
presented at the public hearing, anthia staff repdr

Necessity

ProposeddmendedRule 1118is needed toeduce emissions frofilares operated at petroleum
refineries and related operations to satisfg tommitment in the resolution from the 2017
amendmenbf Rule 1118andto achieve the gdsa that were set forth bthe AB 617 CERRor
WCWLB communiy.

Authority

The South Coast AQMD Governing Board has authority to adopt amendments td1R8le
pursuanto Health and Safety Code Sections 39002, 40000, 40001, 40440, 40702, 40725 through
40728,and 41508.

Clarity

ProposedAmendedRule 1118is written or displayed sthat its meaning can be easily understood

by the persons directly affected by it.

Consisteny

ProposedAmendedRule 1118is in harmony withthe USEP A6 s Ref i neangmtSect or
in conflict with or contradictory to, existing statutes, court densior state or federal regulations.

Non-Duplication

ProposedAmendedRule 1118 will not impose the same requirements as any existing state or
federalregulations The proposed amendieule is necessary and proper to execute the powers and
dutiesgranted to, and imposed upon, the South Coast AQMD.

Reference

In drafting ProposedAmendedRule 1118 the following statutes which South Coast AQMD
herebyimplements, interpret®r makes spefic are referencedAssembly Bill 617,Health and
Safety Code &ctions 39002, 40000, 40001, 40702, 40440(a), 40440(b), 40440(c), 40725 through
40728.5, and 41508.

COMPARATIVE ANALYSIS

Under Health and Safety Code Section 40727.2, South Coast AQMD isexkdoiperform a
comparative analysis when adopting, amendinggjpealing a rule or regulation. The comparative
analysis is relative to existing federal requiretseaxisting or proposed South Coast AQMD rules
and air pollution control requirements amggidelines which are applicable to combustion
equipmentsubjectto PAR 1118 The comparative analysis for PAR1Blcan be found in the
following table below.
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Rule Element

Applicability

Table 5-6. Comparative Analysis for PAR 1118 with EPA Refinery Sector Rule

PAR 1118

Flares used at Refineries, Sulfur Recovery Plants, and Hydr
Production Plants

EPA Refinery Sector Rule (2015)

Petroleum refining process units and related emissions pdivas
are (1)locatad at a plant site that is a major source as defing
section 112(a) of the Clean Air Act; af®) emit or have equipmer
containing or contacting one or more of the hazardousAirtants
as listed in Table 1 dfitle 40 of the Code of Federal Regutats
Part 63 Subpart CC National Emission Standards for Hazard(
Air Pollutants from Petroleum Refineries

This applicability includes d miscellaneous process vents frg
petrolaim refining process units defined as a gas stream conta|
greater thar20 parts per million by volume orgari@zardous ai
pollutants (HAP)that is continuously or periodically discharg
from a petroleum refining process ynitcluding gas streams #t
are routed to a control device prior to discharge to the atmosp
nat to include hydrogen production plant vents through wh
carbon dioxide is removed from process streams or through v
steam condensate produced or treatbenthe hydrogen plans
degassed or daerated.

Requirements

ARequirements for owners or opéars of facilities to prepare ar|
submit flare minimization plans and pay mitigation fees u
exceeding Seor NOx performance targets, to inclualey specific
change to Facility glicies and procedures to be implemented
any equipment improvements tminimize flaring and Flare
emissions and comply with the applicable Performance Targ
for:

0 Turnaroundsiad other scheduled maintenance;

o0 Essential Operational Needs and the taximeason for which
the Vent Gas cannot be prevented from being flanaihg
each specific situation; and

o Emergencies, including procedures that will be used to pre
recurring guipment breakdowns and process upsets.

ARequirements for owners or openat of LPG flares to prepare af
submit flare minimization plans upon excing the annua
throughput limit, to includell specific procedure changes to

implemented by the facilit to meet the applicable annu

AEmergencyflaring provisions

The owner or operator of a flare that has the potetatiaperate

above its smokeless capacity under any circumstance shall

o Develop a flare management planntinimize flaring during
periods of startup, shutdown, or emergency releases

0 The plan should be updated periodically to account for chal
in the opeation of the flare, such as new connections to
flare or the installation of a flare gas recovery systbut the
plan need be reubmitted to the Administrator only if th
owneror operator alters the design smokeless capacity o
flare
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Rule Element PAR 1118 EPA Refinery Sector Rule (2015)

throughput threshold, the list of corneet action(s), and schedu
to implement the action(s)

AFlare tip velocityis to be calculated as specified in Title 40 of
Code of Federal Regulations Part 63 Subpart iICNational
Emission Standards for Hazardous Air Pollutants from Petrol
Refineries

AMaximum flare tip velocity to be calculated as specified 40 ¢
Part 63Subpart CC

AAddressed during 2017 amendment to Rule 1118: Net he
value of the Flare combustion zone gashe calculated a
specified 40 CFR Part 63 Subpart CC

ARequirements to emluct a single Specific Cause Analysis
specific flare events, alignedth 40 CFR Part 63 Subpart CC

ARequirements to record and conduct a single specific o
analysis report fospecific flare events, aligned wittd CFR Part
63 Subpart CC

Reporting - -

Monitoring AReference ta#0 CFR Part 63 Subpart CC for flare monitor
system requirements

APrevious amendment: Requirementiristall, operate, calibrate
maintain, and record tafrom any monitoring systems requir
by 40 CFR Part 63 Subpart @& dl general service flare

Record Keeping | - -
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Impact Assessment

Rule Element

Table 5-7. Comparative Analysis for PAR 1118 with Other Rules
Bay Area AQMD

PAR 1118

SJVAPCD Rule 4311

Regqulation 12 Rule 11

Bay Area AQMD
Regqulation 12 Rule 12

Applicability

Flares used at Refineries, Sulfy
Recovery Rants,andHydrogen
Production Plants

Applicable to operationmvolving

the use of flaremcluding al and ga
production facilities, sewage
treatment plants, waste incineration
and petroleum refining operations

Applicableto flares located
at refineriesfor the purpose
of monitoringand recording
flare emission data

Applicable to flars located at
refineries

Requirements

ARequirements toonduct a
single Specific Cause Analysi
for specificflare events

ARequirements teecord and
conduct a single speaifcause
analysis report fospecific
flare events

ASQ; performance target @f.35
ton permillion barrelsof
processing capacity for
reporting emissions for
calendar year 2026 to 2028

ARequirements for owners or
operators of facilities to meet
SO performarce target of 0.25
ton permillion barrelsof
processing capacity for
reporting emissions for
calendar year 2028nd
afterward

ARequirements for owners or
operators of hydrogen
production plants to meet NO
performance target of 0.3
poundpermillion standad
cubic feet of hydrogen
production capacity for
reporting emissions for
calendar year 2025 and

afterward

AGroundlevel Enclosedlares:
NOx Emission Limits

(Without Steam Assist)
0 <10 MMBTU1 0.09512
Ib/MMBtu
o 10-100 MMBtui 0.1330
Ib/MMBtu
o >100 MMBtui 0.5240
Ib/MMBtu

(With Steam Assist)
o Alli 0.068Ib/MMBtu

AFlare Annual Throughout Threshol
- 25,000MMBtu peryea for flares
at ol and gas operations or
chemical operation

ANOx Emissions Limits 0.018
(Ib/MMBtu) for new or modified
enclosed flares at oil and gas
operationsor chemical operatian

AUpdatedFlare Minimization Plan
requiredevery five yeardf flare at
refinery has a #ring capacity of
greater than or equal to 5.0 MMB
perhour

APetroleunrefinery SQ
Performance Targét0.50 ton per
million barrels of crude qocessing
capacity

AFlaring is prohibited unless it i
consistent with an approved
Flare Minimization Plamnd
all commitments due under th
plan have been met
ARequirements foFMP to be
updated n more than 12
months following approval of
the originalFMP and annually
thereafter
0 The owner or operator of a
flare shall review th&MP
and revise the plan to
incorporate any new
prevention measures
identified

0 The updates must be
approved and signed by a
Responsiblévlanager

o Annual FMP updates (with
exceptionof confidential
information) shall be made
available to theopublic for
30 days. The\ir Pollution
Control Officer shall
consider anyvritten
comments received during
this period prior to
approving odisapproving
the update
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Chapter5 Impact Assessment

Bay Area AQMD

Bay Area AQMD

PAR 1118 Regulation 12 Rule 12

Rule Element SIJVAPCD Rule 4311

Regulation 12 Rule 11

ARequrements for owners or
operators of facilities to
prepare and submit flare
minimization plans and pay
mitigation fees upon exceedin
SO, or NOx peformance
targets

ARequirements fonon
hydrogen clean service (LPG
flaresto meet andnaintainan
annual throghput level with
total heat content of 15,000
MMBtu per year(based on
higher heating value)

ARequirements for owners or
operators of PG flaresto
prepare and submit flare
minimization plans upon
exceedinghe annual
throughputimit

Reporting

ARequirement toeportthe
relative cause in the quarterly
reports

ARequirements for owners or
operators to repo8C; and
NOx emissiamis, and annual
throughput of nofhydrogen
clean service (LPG) flares, as
applicable, for any calendar

ARequiremenfor annualrepat
summarizingeportablelaring

eventcontaining the results of an
investigationto determine primary

cause ad factors of the flaring
event,prevention measas

considered oimplemented,andthe

date time, and duration of the
flaring event

ARequiremenfor owner or
operatorof a flareto
submita monthly report tg
the Air Pollution Control
Officeron or before 30
daysafter the end of each
month

AFor any 24hour period
during which more than

onemillion standard cubic
feet of vent gas as

flared, a description of the
flaring including the
cause, time of occurrence
and duration, the source |
egupment from which the
vent gas originated, and

ARequiremenfor anyflare at a major
sourcethat has a flaring capacity
equal to or greater than 50 MMBtu
per houtto repat periods 6 flare
monitoring systendowntime
greater than 24 continuous hours |
the followingworking day

year where the applicable
threshold was exeeded
ARequirements for thewness or
operatos of facilities tosubmit
monthly repors offlare vents
datain an electronic format
ARequirements for thewnes or
operatos of facilities tosubmit
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Impact Assessment

Rule Element

PAR 1118

SJVAPCD Rule 4311

Bay Area AQMD

Bay Area AQMD

specific causanalysigeport
in an electronic format

ARequrement for the owner or
operator ofafacility with no
processing capacityhat is
publicly available torepat
their processing capacity the
Executive Officer within 30
days of the end of every
calendar year

ARequirements follare event
notificationsto be provided by
owners or operators of
facilities through FENS

ARequirements fodata
substitution forflare events
with monitoreddata not
measured or recorded for a
period of time less than or
equal tol5 consecutive
minutes

ARequirement forre operator of a
flare subject télare minimization
plansto submit an annual report to
the Air Pollution Control Officer
that sunmarizes all Reportable
Flaring Events that occurred durin
the previoud 2-monthperiod
within 30 days following the end ol
the previous calendyear

Regulation 12 Rule 11

any measres taken to
reduce or eliminate flaring

ARequirements for owner
or operator of a flare to
submit a flow verification
reportto the Ar Pollution
Control Officer every six
monthsin the monthly
report

Regqulation 12 Rule 12

Monitoring

ARequirements for replaciraf
anyon/off flow meters with
cfm meters for general service
flares and hydrogeciean
service flares

AAllowance formonitoring
systemsalibrations to be
postponedip to72 hours when
there is an ongoing flare evten

ARequirement for aefinery flare that
has a flaring capacitgqualto or
greater than 50 MMBtu per hoto
monitor vent gas compositiarsing
one of the five methods approved

ARequirement foany flare that has
flaring capacity equal to or greater,
than50 MMBtu per houto monitor
volumetric flows of purge and pilot
gases with flow measuring devices

ARequirements for the
owner or operataio
coninuously monitor vent
gas to the flaréor
volumetric flowwith an
approved device

ARequirements for the
owner @ operator to
monitor vent gas
compositionby sampling,
integrated sampling or
continuous monitoring

Record Keeping

ARequirement toetain the
records of the relative cause
analysis

ARequirement forecordsto be
maintained for a minimum dive
years orsite
0 Compliance determination

ARequirement for all iine
continuous analyzer and
flow monitoring data to be
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Impact Assessment

Rule Element

PAR 1118

SJVAPCD Rule 4311

Bay Area AQMD

Bay Area AQMD

(0]
[0)

Source testing results
Foremergenciesduration of
flare operation, amount of gas
burned, and nature of emerggni
Approved Flare Minimization
Plan

Annual Reports

Monitoring data collected

Regulation 12 Rule 11

continuously recorded as
oneminute averages

Regqulation 12 Rule 12

Exemptions

AAdded the gemption br
owner or operar of afacility
from including sulfur dioxide
emissions, NOx emissions,
visible emissions that exceed
the appicablelimits, or flare
tip velocitythat exceeds the
applicable limit fromflare
eventscaused bexternal
water curtailment beyand the
operatobs contr ol
interruptible service
agreements) from:

0 The applicablgoerformance
target if documentatinis
provided thaprowesthe
existence of such events a
it is certified in writing by
thefacility official
responsible for emsion
reportirg; and

0 Thesmokeless capacity
prohibitions

ASimilar considerations for
annual throughput

AFlares that combust onpropane or
butane or a combination of propan
and butane

ALimited exemptionso
total hydrocarbon and
methane composition
monitoring and repontig
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Appendix A Comments and Responses

PuBLIC WorkSHOP COMMENTS

Staff held a Public Workshop éiebruary8, 2024to provide a summary @roposed amendments
to Rule 1118 The following is a summary of the verbal comments received on PARdrid
saf f0s responses.

Commenter # Julia Mayi Communities foa Better Environment (CBE)

Ms. Julia Maycommentedhat the rule should have more stringent requiremealisding a lower

SO, performanceargetand a new VOC performandeecausesome flare evds havehigh VOC
emissionswithout high levels of SG; emissionsMs. May alsodid not agree withthe ndust r y 6 s
security concen regardingthe flare video requiremenand requestedstaff maintain the
requirementor refineries ® make thdlare images pulitly available

Staff Response to Commentor #

Staff responded bgommitting to reviewing the dateegardingflare events withhigh VOC
emissionsSee response to comment letter #3 for further details.
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COMMENT LETTERS
Comment.etter #1

W
5¢& WSPA

Ramine Ross
Senior Manager, Southern California Region

February 21, 2024

Heather Farr Via e-mail at: hfarr@agmd.gov
Planning and Rules Manager

South Coast Air Quality Management District

21865 Copley Drive

Diamond Bar, CA 91765

Re: SCAQMD Proposed Amended Rule 1118, Control of Emissions from Refinery Flares
WSPA Comments on Preliminary Draft Rule Language

Dear Ms. Farr,

Western States Petroleum Association (WSPA) appreciates the opportunity to participate in South
Coast Air Quality Management District (SCAQMD or District) Proposed Amended Rule 1118,
Control of Emissions from Refinery Flares (PAR1118). The stated purpose of this rulemaking is
to align Rule 1118 with items listed in the Community Emissions Reduction Plan (CERP) for the
Wilmington, Carson, West Long Beach Assembly Bill 617 (AB617) community.! In 2019,
SCAQMD issued that CERP with several emission reduction goals, including a proposal for lower
emissions performance targets under Rule 1118.2

WSPA is a non-profit trade association representing companies that explore for, produce, refine,
transport, and market petroleum, petroleum products, natural gas, renewable fuels, and other
energy supplies in five western states including California. WWSPA has been an active participant
in air quality planning issues for over 30 years. WWSPA member companies operate petroleum
refineries and other facilities in the South Coast Air Basin that are within the purview of the
SCAQMD and thus will be impacted by PAR1118.

SCAQMD published the Preliminary Draft Rule Language and Preliminary Draft Staff Report on
January 19, 202454 WSPA offers the following comments.

1SCAQMD PAR 1118 Working Group Meeting #2. Available at: https://www.agmd.gov/dacs/default-source/rule-
book/Proposed-Rules/1118/par-1118-wgm-2-presentation.pdf?sfursn=8.

2 Community Emissions Reduction Plan, Wilmington, Carson, West Long Beach, September 2019. Available at:
https://www.agmd.gov/docs/default-source/ab-617-ab-134/steering-committees/wilmington/cerp/final-cerp-

wewlb. pdf?sfursn=8.
SCAQMD PAR 1118 Prellmmary Draft Rule Language Avaulable at: h p_§ [[www agmd. gov[docs(default
eli B Q

“SCAQMD PAR 1119 Prellmlnary Draft Staff Repon Avallable at: m[mmgﬂmg
source/rule-book/Proposed-Rules/1118/par-1118-—preliminary-draft-staff-report-20240119.pdf?sfuvrsn=12.

Western States Petroleum Assodation 970 West 1goth Street, Suite 304, Torrance, CAG0502 310.808.2146 wspa.org
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February 21, 2024
Page 2

1. PAR1118 proposes new performance targets for sulfur dioxide (SO2) without having 1-1
provided sufficient technical foundation nor an evaluation of cost-effectiveness.
WSPA requests SCAQMD provide stakeholders with these demonstrations before
Governing Board consideration of the proposed rule.

PAR1118(f)(1) proposes to update the SO “performance targets” as follows:

Table 1: Performance Target Schedule for Sulfur Dioxide
SOz Performance Target Effective Date

0.5 Calendar Year 2024

0.35 Calendar Year 2026

0.25 Calendar Year 2028 and after

In the Wilmington, Carson, West Long Beach CERP, the District included a goal to lower
performance targets and/or increase mitigation fees, with a goal to reduce flaring events and/or
emissions by 50%, if feasible.® At the time of CERP development and adoption, the District did
not present a technical basis for these reduction goals. Rather, the District noted that“...emission
reduction goals are subject to future assessments and regulatory analyses.”®

To date, SCAQMD has not demonstrated the technical basis for the proposed SO; performance
target. As shown in Tables 2-5 and 2-6 of the staff report, Southern California refineries are
already implementing many/most of the identified control measures for reducing emissions from
planned and unplanned flare events.”

While it may not prescribe a specific equipment or technology outcome, the performance
standard contemplates control measures which, in the aggregate, can be implemented by
facilities to meet that standard. The Preliminary Draft Staff Report discusses a number of possible
measures to reducing flare emissions,® but the District acknowledges that many/most of these
measures have already been implemented or are not cost effective. For the remaining measures,
Staff have not provided an estimate of their emissions reduction potential, and whether those
measures could, in the aggregate, deliver sufficient emission reductions for facilities to meet the
proposed performance targets.

In the staff report,® SCAQMD notes that facilities which are unable to meet the SO, performance
targets will pay mitigation fees into a mitigation fund.

“All flare emissions, except for those caused by external power curtailment beyond the
operator’s control (excluding interruptible service agreements), natural disasters or acts

5 Community Emissions Reduction Plan, Wilmington, Carson, West Long Beach, September 2019. Available at:
https://www.agmd.gov/docs/default-source/ab-617-ab-134/steering-committees/wilmington/cerp/final-cerp-

wewlb. pdf?sfvrsn=8.

®lbid.

7SCAQMD PAR 1118 Preliminary Draft Staff Report. Available at: https://www.agmd.gov/docs/default-
source/rule-book/Proposed-Rules/1118/par-1118---preliminary-draft-staff-report-20240119. pdf?sfvrsn=12.

8SCAQMD, PAR 1118 Preliminary Draft Staff Report, Table 2-5.

9 SCAQMD, PAR 1118 Preliminary Draft Staff Report, page 3-4.
I

Western States Petroleum Association 970 West 1goth Street, Suite 304, Torrance, CA 90502 310.808.2146 wspa.org
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February 21, 2024
Page 3

of war or terrorism, are subject to this mitigation fee if a facility’s SO, emissions exceed [| Cont'd
the SOz performance target.” 1-1

While the mitigation fees may provide an alternative to complying with the proposed performance
standards, those fees are not likely to reduce emissions from refinery flares. As noted in the staff
report:'°

“This mitigation fund...can only be spent with authorization from the South Coast AQMD
Goveming Board. Historically, mitigation fees have been used for certain emission
reduction incentive programs, such as port of Long Beach zero-emission and hybrid
terminal equipment deployment and demonstration project, zero-emission, and clean
energy demonstration projects, etc. Programs for spending these mitigation fees are
developed outside of this rule amendment process.” [emphasis added]

Therefore, the fees which would be imposed under PAR1118 for failing to meet the proposed
performance standards will not reduce flaring emissions.

Before advancing this rule for Governing Board consideration, WWSPA recommends that
SCAQMD demonstrate that the proposal is both technically feasible for all covered equipment
and cost-effective.

2. PAR1118 provides effective dates for the updated sulfur dioxide (SO) performance 1-2
targets. The timeline provided in the draft rule language is insufficient to implement
flare minimization projects. WSPA recommends an extended timeline for the effective
date for each performance target.

In our previous comment letter, WSPA noted that performance target timelines must consider the
time needed to prepare and obtain SCAQMD approval of a flare minimization plan and fully
implement a flare minimization project. To this end, WSPA suggested a minimum of three years
between each of the SOz performance target dates. With the January 19, 2024 version of the
draft rule language, Staff updated the SO, performance target schedule to reflect 2 years
between each of the target dates. WSPA is appreciative to Staff for the consideration of our
earlier comment. WSPA does want to emphasize again that the recommendation for a 3-year
window is based on the estimated time needed to complete flare minimization projects. For any
capital project to reduce emissions from refinery flares, facilities would need at least three years
to engineer and design, apply for, and be granted a permit to construct, and construct the project.
WSPA strongly recommends that there be a minimum of three years between each of the SO,
performance target milestones. Based on this recommendation, a suggested performance target
schedule could have the 0.35 tons SO; per million barrels target effective in calendar year 2027,
and the 0.25 tons SO, per million barrels target effective in calendar year 2030.

periods of invalid monitoring data if alternative substitution data has not been

3. PAR1118 would require facilities to use standard data substitution procedures for I 1-3
approved by SCAQMD within 12 months. This would result in a potentially inaccurate

1%1bid.
I

Western States Petroleum Association 970 West 19oth Street, Suite 304, Torrance, CA 90502 310.808.2146 wspa.org
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February 21, 2024
Page 4

emission estimation and the imposition of higher fees for facilities. WSPA ?_%ntd

recommends that this requirement be removed from the draft rule language.

PAR1118(f)(4)(B) states:

(B) If there are any periods of invalid monitoring data within the calendar year, the owner|
or operator of the Facility shall:
(i) Within 90 days following the end of the calendar year for which the Performance
Target was exceeded, submit supporting data to demonstrate annual flare
emissions, including any alternative data substitution pursuant to Attachment B:
Guidelines for Emissions Calculations (Aftachment B), for approval by the
Executive Officer;

(ii) If the alternative data substitution submitted pursuant to clause (f)(4)(B)(i) is
not approved within 12 months of submittal, the standard data substitution
procedures in Attachment B shall apply;

PAR1118 would require facilities to use standard data substitution procedures for periods of
invalid monitoring data if the alternative data substitution proposed by facilities has not been
approved within 12 months. SCAQMD should be able to process documents required by rule
conditions within a timely manner. The condition, as written, would result in facilities providing a
potential over estimation of emissions and higher fees in the event SCAQMD has not been able
to process the submitted data within the designated time period. Fees should be assessed based
on the submitted data. Once the data has been processed by SCAQMD, if a higher fee is
required, an adjustment can be made. WWSPA requests that Section (f)(4)(B)(ii) be removed from
the proposed rule language.

WSPA appreciates the opportunity to provide these comments related to PAR1118. We look
forward to continued discussion of this important rulemaking. If you have any questions, please
contact me at (310) 808-2146 or via e-mail at rross@wspa.org.

Sincerely,

Cc: Wayne Nastri, Executive Officer
Susan Nakamura, Chief Operating Officer
Sarah Rees, Deputy Executive Officer
Michael Krause, Assistant Deputy Executive Officer
Sarady Ka, Program Supervisor
Zoya Banan, Air Quality Specialist
SCAQMD Stationary Source Committee & Board Assistants

Western States Petroleum Association 970 West 1goth Street, Suite 304, Torrance, CA 90502 310.808.2146 wspa.org
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Staff Response to Comment Letter #1
Responsdo Comment1-1:

Staff appreciates WSPANnd is membersaking thetime to meet with stafto discuss concerns
and submitting the comment lett&he technical basis for throposed Seperformance target is
saf fos analysis of the scopi ng dStaff acknewetges
that refineries have madamportant progress in reding flaring andassociated emissiorssnce
Rule 1118 wasriginally adoptedin addition to the contrslalready irstalled refineries can obtain
furtherreductionin the volume of vent gasrouted to the flardy evaluating existing process
and equipmenbperating proceduresr practices All of the facilities have demonstrated the
proposed 0.25 toaf SO» perprocesapacity(MMbbl) can be achievedithout the installation

faci

of additionalcontrol equipmenthowe\er, they are going to have to make process changes in order

to be able to stay below the performance taoged consistent basiStaff conductd several ise
visits tofacilities, and most havendicatedthata majority of thereductionin flaring emissons
achievedbeyondthe 2005 Rule 1118 regenent to instalflare gas recovery systemsgere the
direct result ofchanges iroperdional pracicesand procedureat thefacilities. One example of
animportant procedurbeingimplementeds to impoveequipment reliabilitywith a more robust
and frequeneéquipment inspectioprogram andgcheduleFacilities will likely work to stay below
the perbrmance target by implementingchnically feasibl®ptions such aprocessprocedural
or operational changespecific to each facilitywhich cannot be quantifieth terms of cost
Thereforea costeffectiveness analysi®r the proposed Sperfamane targetof 0.25ton per
process capacity (MMbblyas notcompleted for PAR 1118oreover performance targe$ not
the sameasassessinghe cost ofa pollution control technologyto establisha BARCT emission
limits or imposing a control requiremesich as a gas turbine cogeneration system

A performance target provideachfacility theflexibility to pursuethe most coseffective options
available to that facility and does not require pripsse controls that are able to be quantified.
Moreover, eachfacility is unique inits operation, arrangement, physical layoatid space
availability, so analyzing ta availability or coseffectiveness of alternatives, and identifying a
range of probde costs, is not applicable to a target established bynsne& a proposed
performance standard.

Responsdo Comment1-2:

Staff acknowledgeshateach refinery flare sywm can be compkeand uniquevith opportunities
for improvementFurthermore, staffinderstands that a facility decideshat a capital projeds

the best routéor flare minimization time will be needed to compledad implemenhewprojecs.

Staff has revised theffective datdor the updated S£performance targetf 0.25 ton peprocess
capacity (MMbbl)to 2029 The performance target setlule has been reviseds listed inthe

following table.

SO, Performance Target

(Ton per Million Barrels) EffzEnye [BEE

0.5 Calendar Year 2024 to 2025
0.35 Calendar Years 2026 to 2028
0.25 Calendar Year 2029 and after
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Responsdo Comment1-3:

Staff understands the concefacilities may haveegarding thaise of standard data substitution
procedures forvalid monitoring dataf the altenative datahas not been approveuthin 12
months of application submittal Alternative data substitutioevaluatons can bea comgex
procesghatinvolvesa significant amounof data analysisvhich can bdime and labor itensive
for the facility andthe Soth Coat AQMD staft Staff revisedsubparagrap(f)(4)(B) to remove
the 12-monthtimeframeandincluded a provision orfinal written notificationfrom theExecutive
Officer beforethe mitgation feesareto be paid. In addition, a process and timeframe tbe
facility to respond has beetarified. The facilities will now be required tseubmit the FMP and
pay the mitigation feesvithin two months of receiving written notification from the Executive
Officer regarding theppoval or disapproval of the alteative substitution data.
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Comment Letter #2

@Flir Liquide

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
PLANNING AND RULES

21865 Copley Dr, Diamond Bar, CA 91765

Zoya BANAN, PhD

FEB 20, 2024

Topic / Ref. : Proposed Amended Rufe 1118 Comments

Zoya,

Air Liquide appreciates the opportunity to comment on Proposed Amended Rule 1118, Control of Emissions from
Refinery Flares. We particularly appreciate the cooperative process used to craft this rule which will lead to reduced
emissions from flaring.

We urge the district to be mindful of the impact refinery rules have on non-refinery third parties which operate
facilities that provide goods and services to a host refinery. Air Liquide operates a hydrogen production facility
located within the Chevron USA El Segundo refinery. We are not neary as heavily resourced as our host facility but
are subject to the same rigorous standards and experience a disproportionate impact from the rules intended to
reduce emissions and community health effects from refineries.

Paragraph (j}{10) creates a new mandate for flow meters to be installed at facilities with hydrogen clean serviceg 2-1
flares effectively replacing the previous methodology of calculated flows based on valve positions which was
allowed for clean service flares, and continues to be allowed for non-hydrogen clean service flares. We note that the

draft staff report does not include an economic analysis of this. The installation of a flowmeter is a non-trivial
alteration to a critical safety system that requires extensive planning, design, and the purchase of custom
equipment with long lead times. Installation has to be coordinated with the host facility and is expected to be done

in conjunction with a curtailment or full shutdown of the host facility. Forcing a curtailment or shutdown of a
refinery outside of the nommal maintenance cycle can have significant local macroeconomic impacts. These
impacts are also not mentioned in the staff report.

We suggest that instead of requiring a flowmeter to be installed within six months of rule adoption, that the District
require one to be installed during the next maintenance tumaround, no later than five years from the date of rule
adoption. This is consistent with language used by the Bay Area Air Quality Management District in their rule 13-5
regarding meters on process vents.

conventional elevated flare. The term is undefined and meaningless with respect to a multi-burner enclosed ground

The term “flare tip velocity” is borrowed from 40 CFR Part 63 Subpart CC and is only defined in the context of a I 2-2
flare. We recommend that the district clarify the definition and state that it only applies to conventional flares.

This document is == PUBLIC
LAir Liquide - Société anonyme pour I'Etude et I'Exploitation des procédés Georges Claude
Société anonyme au capital de 2 878 976 000 € - Sigge social - 75 quai d'Orsay - 75321 Paris Cedex 07 - France - RCS PARIS 552 096 281
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@ AirLiquide

Paragraph (j)(5) implies that all facilities with flares are subject to 40 CFR Part 63 Subpart CC. However, our facility i Cont'd
is not subject to this federal requirement on our flare due to the lack of organic hazardous air pollutants presentin J§ 2-2
our process. Further, (j)(5)(B)(2) implies that all flare operators are refineries which is inconsistent with PAR 1118’s

purpose, applicability, and definitions. We suggest a clarification that this paragraph only applies to general service
flares.

Sincerely,

Eric KLEINSCHMIDT
Senior Environmental Specialist

This document is *» CONFIDENTIAL-EXTERNAL
LAir Liquide - Société anonyme pour I'Etude et I'Exploitation des procédés Georges Claude
Société anonyme au capital de x xxx xxx xxx € - Siége social : 75 quai d'Orsay - 75321 Paris Cedex 07 - France - RCS PARIS 552 096 281 2
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Staff Response to Comment Letter 2
Responsdo Comment 2-1:

Staff acknowledges the technicabmplicationsand planningrequirementsassociated with

replacemenof flow meters for hydrogen clean service flares and proposextémdthedue date

for flow meter replacement projetct up to B months afterule adoptiorto take into account the
impact ofturnaround schedulef hydrogen production plantgith respecto implementation of

such projects

Responsdo Comment 22:

Staffupdatedparagraph (j)(5)0 address thembiguityregarding the applicabilitgf this provision
to PAR 1118hydrogen production plantsy be alignedvith terms of applicabilityof U.S. EPA s
Title 40 of the Code of Federal Regulations Part 63 Subpaiit B&tional Emission Standards
for Hazardous Air Pollutants from Petroleum Refies
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Comment Letter3#t

Feb. 22, 2024 COMMUNITIES
FOR A BETTER
South Coast Air Quality Management District (AQMD) ENVIRONMENT

:
Michael Krause, Heather Farr, Zoya Banan, Sarady Ka AL

Re:  Detailed CBE Comments on Rule 1118 - Earlier progress cutting oil refinery flaring has
stagnated and even reversed; regulatory proposals to address this are still missing key tools

Dear AQMD Staff,

CBE and other Environmental Justice organizations submitted a separate short letter Feb. 22, 2024,
summarizing our concerns and recommendations on proposed flare Regulation 1118. (Those
recommendations are also repeated at the end of this letter.)

This letter provides technical support and additional information to support findings of that letter.

Refinery flaring and associated accidents have increased in recent years in total. In addition, frequent
events emitted major levels of pollution in short periods ( >65,000 lbs of SOx, and over 40,000 lbs of
VOCs concentrated over days, not years).

We must emphasize the reason the District commited to cutting flaring, and flare emissions in the first
place — the pollutants directly harm people’s health, and contribute to smog formation. It is not acceptable
that this is considered by the Oil Industry as normal business practice. The Center for Disease Control
found:

Sulfur dioxide is severely irritating to the eyes, mucous membranes, skin, and respiratory tract.
Exposure to high levels can cause pulmonary edema, bronchial inflammation and laryngeal spasm
and edema with possible airway obstruction. Chronic exposure can result in . . . increased
susceptibility to respiratory infections, symptoms of chronic bronchitis, and accelerated decline
in pulmonary function. Chronic exposure may be more serious for children . .

Furthermore the Air District’s AB617 Community Emission Reduction Plan for
Wilmington, Carson, West Long Beach found that the presence of several petroleum
refineries caused the largest contribution of VOCs in this area.’

Flaring also causes major smoking events, like that pictured at right from last year
(described later). Such events happen regularly. These emit toxics and particulate
matter, adding to the burden of invisible SOx and VOC pollution.

Thank you for your consideration of the following details, urging adoption of all
reasonably available control measures at this late juncture (after decades of flare
regulation when such events should have been a thing of the past).

1 SCAQMD, Wilmington, Carson, West Long Beach Community Emission Reduction Plan, Sept. 2019, Final, p. 3b-6, [“The
largest contribution to VOC emissions are from petroleum production and marketing, due to presence of several petroleum
refineries in this community.”], available at https://www.agmd.gov/docs/default-source/ab-617-ab-134/steering-
committees/wilmington/cerp/final-cerp-wcwlb.pdf?sfvrsn=8
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L. Details of rule-strengthening needed in proposed updated Rule 1118

A. The proposed Annual SOx Target is too lax—refineries already achieved far lower levels

The proposed rule sets an Annual Performance Target at 0.25 tons SOX per million barrels of crude
oil processed by 2028. Although this is tighter than past targets in the rule, most facilities already
have done far better in practice to reduce this harmful pollutant.

In fact, the District’s table below shows many refineries previously met 0.10 tons SOx per
million barrels crude oil (and far lower). We propose no higher than this level should be
considered. We also propose accelerating the deadline to 2026.

This annual target provides a limit on the lump sum of all types of SOx flaring in one year. It is a
major strategy AQMD used to make progress reducing overall SOx. Now the District is
hampering its own efforts, by chosing a target too lax to move us forward in long-delayed
regulatory updates. It would be much better to wait a month than to hurry at the end, leaving us
without bringing SOx flaring levels at least down to those achieved in the past.

While refineries have already shown they can meet 0.10 tons (below), if they did not, they
can still operate — they would only have to pay fees to AQMD until the next year. The staff report
found such disincentives effective in reducing emissions in the past.

AQMD’s own Table 3-3% shows a target of <0.10 was already achieved at multiple refineries:

e Since 2012 Marathon Carson achieved 0.10 tons/million barrels crude every year (and its
average since 2012 was less than 0.03, and never higher than 0.08).

Since 2017 Chevron achieved it 3 out of S years (and was close in 2012 and 2016).

From 2013-2016 Marathon Wilmington achieved it every year (as well as 2018 and 2020).
TORC achieved it in 2021 and was close to achieving it in 2020.

Only Phillips 66 failed to achieve 0.10 since 2012.

Half the refineries got worse in later years, indicating a need for tighter standards, higher
fines, and stronger enforcement, to prevent backsliding and make forward progress.

Table 3-3. SO; Emissions per Processing Capacity by Refinery
Marathon

Year Chevron Wilmington &

SRP

Marathon AltAir

Cavsin I’al‘amuuntv“l“o TORC Phillips 66

0.50

0.47

0.20

0.02 0.001
2013 0.29 0.07 0.06 0.000
2014 0.29 0.04 0.00 0.000
2015 0.23 0.01 0.03 0.003
2016 0.13 0.08 0.01 0.001

2017 0.00 0.17 0.02 0.001 0.15
2018 | 0.11 0.01 0.03 0.001
2019 0.07 0.43 0.02 0.000
2020 0.03 0.06 0.08 0.001

2012 0.11

0.20
0.20
0.11
0.10

2 SCAQMD Reg. 1118 staff report, p. 3.3

3-1
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Setting an achievable but strong standard, based on the tightest achieved in practice is a reasonably Cont'd
available control and a time-honored, successful strategy to reduce health-harming emissions. If the 2020 §3_1
and 2021 years higher emissions were anomalies due to the pandemic, that is all the more reason to set a

standard based on the many years of tighter SOx levels met before.

Contrary to arguments of the Qil Industry, questioning why the District would want to
substantially reduce refinery SOx emissions, it should be no surprise to most that Sulfur Oxides are
very harmful to health. The Center for Disease Control’s Agency for Toxic Substances and Disease
Registry (ATSDR) found:?

Sulfur dioxide is severely irritating to the eyes, mucous membranes, skin, and respiratory tract.
Exposure to high levels can cause pulmonary edema, bronchial inflammation and laryngeal spasm
and edema with possible airway obstruction.

Chronic exposure can result in an altered sense of smell (including increased tolerance to low
levels of sulfur dioxide), increased susceptibility to respiratory infections, symptoms of chronic
bronchitis, and accelerated decline in pulmonary function. Chronic exposure may be more
serious for children because of their potential longer life span.

Oil Refineries are major sources of SOx in the South Coast. While refineries emit SOx from many
continuous sources of pollution, episodic emissions from oil refinery flares can dump large volumes of
SOx to the air in a short time, suddenly adding many tons in one day or a even a few hours.

Furthermore, SOx emissions are precursors to deadly particulate matter formation. The American Lung
Association found: “There is no safe threshold to breathe in fine particles. A recent review of all available
scientific evidence to date clearly shows that particle pollution is associated with increased mortality from
all causes, cardiovascular disease, respiratory disease and lung cancer.

The charts below show the largest of both SOx and VOC flaring in 2020-2022. (These do not show many
other smaller flaring events that also dump cumulatively large volumes of SOx and VOCs to the air each
year). SOx reductions from refineries was a major goal set by the Wilmington, Carson, Long Beach
Community Emission Reduction Plan (CERP), although SOx reductions have also been an important goal
of the District since its inception, due to the harmful impacts on health.

B. An Annual VOC target is completely missing i o)

An Annual VOC target is necessary because the SOx target cannot by itself disincentivize high-VOC
flaring with lower SOx emissions). Two different targets are needed for SOx and VOCs. Of course,
VOCs are well-established as very harmful to air quality. They are smog precursors, in the region
with the worst smog in the nation, and are directly toxic as they include chemicals like carcinogenic

® Medical Management Guidelines for Sulfur Dioxide, available at:
https://wwwn.cdc.gov/TSP/MMG/MMGDetails.aspx?mmgid=249&toxid=46#:~:text=Sulfur%20dioxide %20is%20a%20severe %
20irritant%20to0%20the%20respiratory%20tract,edema%20with%20possible %20airway%20obstruction.

T American Lung Association, Particle Pollution, What Are the Health Effects of Particle Pollution?, available at:
https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/particle-pollution
3
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benzene. These emissions are not equally distributed across the region — they are concentrated in refinery [JCont'd
towns - low income and communities of color. 3-2

In fact, AQMD’s AB617 CERP for Wilmington, Carson, West Long Beach found that the presence
of several petroleum refineries caused the largest contribution of VOCs in this area.’

CBE charted large emission events of 2020, 2021, and 2022, from AQMD public records received
pursuant to Regulation 1118. Some of these occurred over multiple days. This showed:

e 2020: 7 of 9 largest flaring events were high-VOC, lower SOx.

e 2021: High SOx events dominated, but this year still had six large VOC emitting events, each
with thousands of 1bs. of VOC emissions.

e 2022: VOCs again dominated the largest flaring events.

(Note that flare combustion efficiency (of VOC destruction efficiency) can go far lower, so that VOCs
emissions would be even higher, including those large events below.)

70,000
Valero Wilm.
2020
60,000
50,000
40,000
Marath.
30,000 Cars.
20,000 Elhsev Air Prod.
e
- Marath. Marath.  Cars.
Air Prod.
10,000 Marath. Cars. Cars.
Torrance Cars. Cars. .
Ibs. 0 . : - - . | .
1/2 2/3 2/25-3/7 3/24-3/26  4/16 6/1-6/2 7/8-7/9 8/19-8/20 10/30
mS0O2 7,006 3,796 5,542 193 0 65,197 1,965 636 0
m ROG 291 10,401 23,054 5,978 6,702 207 6,238 6,702 11,966

> SCAQMD, Wilmington, Carson, West Long Beach Community Emission Reduction Plan, Sept. 2019, Final, p. 3b-6, [“The
largest contribution to VOC emissions are from petroleum production and marketing, due to presence of several petroleum
refineries in this community.”], available at https://www.agmd.gov/docs/default-source/ab-617-ab-134/steering-
committees/wilmington/cerp/final-cerp-wcwlb.pdf?sfvrsn=8

4
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