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Progress of Rule Development 

Progress and Status Since Working Group Meeting 19 

Implementation Compliance Plan & BARCT Equivalent Plan

Proposed Rule 429.1 ςSU/SD Provisions at Petroleum Refineries

ClearSignUpdate
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Progress of Rule Development 3

ÁRequested revised cost data and the reassessment of the following categories:
Á.ƻƛƭŜǊǎ ŀƴŘ ƘŜŀǘŜǊǎ όҗ пл aa.ǘǳκƘǊύ
ÁFCCUs with SCR near BARCT limit
ÁVapor incinerators
ÁCut-off time for revised cost data was March 12, 2021
ÁProvided update to implementation compliance plan (i-Plan)
ÁPresented initial concepts for BARCT equivalent compliance plan (b-Plan)

Summary of Working Group # 19 (02/11/21)



Progress and Status Since WGM 19 4



Status and Progress Since Last WGM 5

March Stationary Source Committee Update

Continued Meeting with Stakeholders

Revised Cost Submission and Assessment

Comment Letters Received



March Stationary Source Committee Update 6

ÁStaff provided an update to Stationary Source Committee on March 19th

ÁStaff presented the following topics:

ÁCost data submission and socioeconomic analyses for the rule

ÁThird party reviews for the cost and socioeconomic analysis, details on next slide

ÁProposal to reassess of BARCT for various categories

Á[ŀǊƎŜ .ƻƛƭŜǊǎ ϧ IŜŀǘŜǊǎ όҗ пл aa.ǘǳκƘǊύ

Á Fluidized Catalytic Cracking Units (FCCU) with existing SCRs

Á Vapor Incinerators

ÁRevised Implementation Compliance plan Targets and dates (i-Plan)

ÁInitial concepts to the BARCT equivalency compliance plan (b-Plan)



Third Party Reviewers for Socioeconomic Impact 
Analysis 7

Norton Engineering 
Consultants Inc.

ωNearly40years of experience 
with petroleum and 
petrochemical industries 
worldwide

ωExperienced with 
environmental control 
technologies

ωExperienced in evaluation, 
design and selectionof retrofit 
control applications for NOx , 
SOx, and PM

ωSpecializes in all areas of 
refining processes
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is Kleinhenz Economics

ωOver 30 years of experience with 
economic forecasts, impact studies, 
and public policy analyses

ωPrincipal Economist at Kleinhenz 
Economics 

ωAssociate Director of Office of 
Economic Research at California 
State University, Long Beach 

ωResearch Fellow, Inland Empire 
Economic Partnership

ωSouth Coast AQMD Scientific, 
Technical & Modeling Peer Review 
Advisory Group for AQMP
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Industrial Economics, 
Incorporated (IEc)
ω30 years of environmental 
consulting experience
ωNational leader in quantifying 
and monetizing the health and 
other benefits of reducing air 
pollution
ωConducted hundreds of studies 
on benefit-cost analyses of 
national air emissions rules, 
water quality policy, and waste 
management policy (U.S. EPA, 
U.S. Coast Guard, etc.)
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Comment Letters Received

ÅStaff received six comments 
letters since last Working 
Group Meeting
ÅEnvironmental Groups submitted 

two comment letters: 
April 1, 2021and April 12, 2021

ÅTesoro Refining and Marketing 
Company LLC submitted 
comment letter on April 7, 2021

ÅLatham and Watkins LLP on 
behalf of the Regulatory 
Flexibility Group and the 
Western States Petroleum 
Association submitted a 
comment letter on April 15, 
2021

ÅTorrance Refining Company LLC 
submitted twocomment letters 
on April 16, 2021
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Comment Letters Received

ÁSeven environmental and community groups 
submitted twocomment letters:
ÅGoverning Board on April 1, 2021
ÅStaff on April 12, 2021
ÁLetters expressed concern over recently proposed 

changes to the rule:
ÅOpposes revising BARCT from 2 to 5 ppm for heaters and 

boilers (җ 40 MMBtu/hr)
ÅOpposes long compliance timelines and alternative 

compliance plans
ÅOpposes start-up, shutdown, and malfunction provisions

o Concerned provisions areloopholes that allow additional emissions
ÅSupports shorter averaging times, believes longer averaging 

times will result in higher emissions
ÁOpposes further delay of the Public Hearing for PR 1109.1

9



Comment Letters Received ς
cont.

ÁTesoro Refining and Marketing Company LLC submitted a comment letter on April 7, 2021 

ÁLetter expressed the following concerns over PR 1109.1:

Å¢ŜǎƻǊƻ ŎƻƴǎƛŘŜǊǎ ǳƴƛǘǎ ǿƛǘƘ ŜȄƛǎǘƛƴƎ [b. ƻǊ {/w ǘƻ ōŜ άǿŜƭƭ-ŎƻƴǘǊƻƭƭŜŘ ǳƴƛǘǎέ 
o FǳǊǘƘŜǊ ǊŜǘǊƻŦƛǘǎ ǘƻ ƳŜŜǘ ŀ р ǇǇƳ bhȄ ƭƛƳƛǘ ŦƻǊ Ƴŀƴȅ ƻŦ ǘƘŜ άǿŜƭƭ-ŎƻƴǘǊƻƭƭŜŘ ǳƴƛǘǎέ ƴƻǘ Ŏƻǎǘ-effective

ÅReiterated their viewpoint that South Coast AQMD is not calculating the incremental cost-
effectiveness properly 

ÅAsked staff to reconsider the BARCT assessment for heaters operating with air preheat 
systems as they lead to higher NOx concentrations

ÅStated the high cost of operation and maintenance for high-performance SCR systems is not 
being included in cost-effectiveness calculations

ÅConsiders a 25-year useful life to be overstated
o Supports a 10 to 15-ȅŜŀǊ ǳǎŜŦǳƭ ƭƛŦŜ ǘƻ ǊŜŦƭŜŎǘ DƻǾŜǊƴƻǊΩǎ 9ȄŜŎǳǘƛǾŜ hǊŘŜǊ ǘƻ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ȊŜǊƻ-emission 

vehicles by 2035 and carbon neutrality goal by 2045
10
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Comment Letters Received ς
cont.

ÁLatham and Watkins LLP submitted acomment letter on April 15, 
2021 on behalf of the Regulatory Flexibility Group and the 
Western States Petroleum Association
ÁLetter maintains staff misinterprets California Health and Safety 

Code (HSC) in determining the Cost Effectiveness and 
Incremental Cost Effectiveness.
ÁHSC requires staff to:
ÅEvaluate cost-effectiveness for each control options identified to be 

technologically feasible 
ÅRank each potential control option and cost-effectiveness from least 

to most stringent and determine incremental cost-effectiveness
ÅPresent findings at the public hearing at which the regulation is 

adopted

ÁHSC prohibits Districts  from imposing a more stringent 
control option unless it is incrementally cost-effective 
relative to the next less stringent control option
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Comment Letters Received ς
cont.

ÁTorrance Refining Company LLC submitted 
two comment letters on April 16, 2021 in response 
to:
ÅFERCo final study report (November 2020)
ÅNorton study draft report (December 4, 2020)
ÁLetters expressed concern over some assumptions 

and perceived deficiencies in the FERCo and Norton 
reports regarding:
ÅNOx formation in FCCU and SRU/TG Incinerators
ÅThe distinction between ULNB and LNB
ÅFeasibility of achieving 2 ppm NOx BARCT limit with one SCR
ÅUnderestimation of SCR upgrade and ULNB installation cost
ÅCombining control devices (e.g., ULNB and SCR)
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Ongoing Stakeholder 
Meetings 

ÁStaff is continuing to meet with refineries to discuss:
ÅFeedback on proposedi-Plan and b-Plan

ÅSite-specific challenges in meeting BARCT limits

ÅConcerns about timelines and turnaround schedule

ÁStaff is continuing to meet with environmental and community 
groups to discuss:
ÅProposed NOx BARCT limits and implementation schedule

ÅConcerns regarding the i-Plan and b-Plan

ÅProcess in vetting the recently submitted revised cost data

ÁAll stakeholders requested that staff provide further clarity 
regarding the proposed implementation and compliance pathways
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Continued Meetings with Stakeholders

Environmental and 
Community 

Groups1

February 28

March 11

April 2

Chevron

February 19

February 26

April 1

Marathon

January 27

February 17

February 24

March 9

March 19

Phillips 66

February 16

March 4

March 31

Torrance 

January 29

February 12

February 26

March 12

March 24

April 9

Valero

January 29

February 24

April 16
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1 Biological Diversity, Coalition for Clean Air, Earth Justice, Communities for a Better Environment, Natural Resources DefenseCouncil and East Yard 
Communities for Environmental Justice 



Revised Cost and Cost-Effective Reassessment 

ÁReceived revised cost from facilities in March
ÅPreviously received cost for 58 SCR projects

Å108 new or revised cost estimates

ÅCosts provided for various projects and various units
o SCR, SCR upgrades, wet gas scrubbers, burners, fuel gas treatment, and unit replacement

o Heaters, boilers, SMR heaters, and FCCUs

ÅCosts ranged from $2 MM to $300 MM per project

ÁStaff is currently reviewing and analyzing cost information
ÅWorking with facilities for clarification of data submission
ÅMeeting with Norton Engineering to discuss their review of the revised cost data

ÁFacility provided costs are being used to revise the U.S. EPA cost model 
ÅCost model used to estimate SCR projects where costs were not provided by facilities

ÁIf costs for a unit were provided by facilities, the provided costs will be used 
ÅControls must relate to NOx reductions required by PR 1109.1

ÁCosts are being compiled and reviewed to reassess BARCT limits

15



Preliminary Revised Cost Estimates 16

ÁScatter chart provides the 
difference between the 
original and revised cost 
estimates

ÁChart includes:
ÅIŜŀǘŜǊǎ ŀƴŘ ōƻƛƭŜǊǎ җ пл aa.ǘǳκƘǊ

ÅSCR replacement and upgrades to 
achieve 5 ppm or less

ÁRevised cost data is being 
reviewed by Norton 
Engineering
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Preliminary Revised Cost Estimates (cont.) 17

ÁBox chart provides difference 
between the original and 
revised cost estimates
ÅEach box includes the minimum, 

maximum, and  median values
ÅOutlier data is noted as a points 

outside of boxes

ÁChart includes:
ÅIŜŀǘŜǊǎ ŀƴŘ ōƻƛƭŜǊǎ җ пл aa.ǘǳκƘǊ
ÅSCR replacement and upgrades to 

achieve 5 ppm or less

ÁRevised cost data is being 
reviewed by Norton 
Engineering



BARCT Implementation and Compliance Plans18



Alternative Compliance Options

ÁStaff has been conducting meetings with stakeholders to discuss the 
BARCT Implementation Plans (b-Plan) and Implementation Plans (i-
Plans)
ÅDiscussing specific challenges at each facility
ÅConsidering number of units that require retrofits at each facility to meet proposed 

NOx limit
ÅRequested clarification on how the plans would work together

Ái-Plans 
ÅTrying to accommodate turnaround schedules within the i-Plans to minimize 

refinery downtime

Áb-Plans
ÅA few facilities have requested an alternative pathway based on a facility-wide mass 

cap
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Considerations for a Mass Based Approach

ÁAlternative compliance options must result in emission reductions equivalent to 
BARCT, as defined in California Health and Safety Code Ϡ40406:
άŀƴ ŜƳƛǎǎƛƻƴ ƭƛƳƛǘŀǘƛƻƴ ǘƘŀǘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƳŀȄƛƳǳƳ ŘŜƎǊŜŜ ƻŦ ǊŜŘǳŎǘƛƻƴ ŀŎƘƛŜǾŀōƭŜ ōȅ ŜŀŎƘ Ŏƭŀǎǎ ƻǊ 
ŎŀǘŜƎƻǊȅ ƻŦ ǎƻǳǊŎŜΣ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ŜƴŜǊƎȅΣ ŀƴŘ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎΦέ

ÁBARCT NOx limits must be technically feasible and cost-effective based on class and 
category of equipment for all affected facilities 
ÅCost-effectiveness is an average, there will be individual units with a cost-effectiveness above the 

threshold that will have to be retrofit to meet BARCT 

ÁMust ensure it complies with AB 617

ÁRequirements for CEMS, SSM, missing data procedure, etc. would have to be similar 
to RECLAIM
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Challenges with a Facility-Wide Mass Emissions 
Based Alternative b-Plan Compliance Options 21

Staff discussing concepts internally

ωLimited recourse if facility exceeds emission cap

ωFacility may be forced to reduce production or shutdown if the emissions cap is 
exceeded leading to an unexpected interruption in fuel supply 

ωAllowing vastly different compliance approaches could lead to inequities between 
facilities

ωPotentially relieves sources from making any reductions if equipment shutdowns 
are allowed 

ωNo commitment for per unit limitations, i.e. concentration or mass emission limit 

Challenges



NOx Limits

NOx Limits and Implementation Schedule 22

Implementation 
Schedule

Table 1 
Compliance 

Date  
i-Plan

Facility-wide Compliance Plan*

`

b-Plan

* b-Plan is not required to include units that will be required to meet BARCT limits with Emerging Technology

Current proposal establishes various compliance pathways for BARCT equivalency and the 
implementation of BARCT requirements

Table 1 NOx 
Limits

All Units Comply with



Compliance with Table 1 NOx Limits

ÁFacilities with less than six units or that prefer not using the flexibility of the b-Plan, will 
meet the Table 1 NOx limits

ÁFacilities with less than six units are be required to submit a permit application by the 
deadline stated in Table 1 and meet the applicable emission limit 18 months after the 
permit to construct is issued (subdivision (d)(1))

ÁFacilities with six or more units 
can opt to comply with Table 1 
emissions limits and comply 
with the implementation
schedule in an approved i-Plan

23

TABLE 1: NOx AND CO EMISSION LIMITS

PR1109.1 
Table 1



BARCT Equivalent Compliance Plan (b-Plan)

ÁThe b-Plan is designed to address challenging retrofits that can achieve close to the BARCT 
ƭƛƳƛǘǎΣ ōǳǘ ǿƻǳƭŘ ōŜ ǾŜǊȅ Ŏƻǎǘƭȅ ǘƻ ƳŜŜǘ ǘƘŜ ǇǊƻǇƻǎŜŘ .!w/¢ ƭƛƳƛǘǎ
ÅAchieve equivalent NOx reductions at reduced cost
ÅCan select an alternative NOx concentration limit, provided emissions in aggregate representative of 

BARCT

Áb-Plan will be facility-ǿƛŘŜ όŀƭƭ ŦŀŎƛƭƛǘƛŜǎ ǿƛǘƘƛƴ ǘƘŜ ŎƻƳǇŀƴȅύ ŀƴŘ ǘŀƛƭƻǊŜŘ ǘƻ ŜŀŎƘ ŦŀŎƛƭƛǘȅΩǎ 
ŜǉǳƛǇƳŜƴǘ

ÁA facility NOx target will be established as the sum of the mass emissions from all 
equipmentmeeting the BARCT limits

ÁTwoapproaches to comply being considered:
ÅFacility selects a NOx concentration limit that can be met foreach unit, provided thetotal annual emissions 

are less than orequal to facility NOx target
o One-time demonstration, NOx concentration limit for each unit included on permit

ÅFacility demonstrates total emissions areless than or equal to a facility NOx target (mass cap)
o wŜǉǳƛǊŜ ƻƴƎƻƛƴƎ ŎƻƳǇƭƛŀƴŎŜ ŘŜƳƻƴǎǘǊŀǘƛƻƴǎ 
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Review of the Proposed b-Plan 25

b-Plan



Steps to Establish a Concentration b-Plan 26

S
te

p
 1 Operator selects 

the Alternative 
BARCT NOx Limit 
for each unit S

te
p

 2 ωCalculate NOx 
emissions for 
each unit using:

ωAlternative 
BARCT NOx 
Limit in Step 1

ωUse emission 
data from 
2017 as base 
year activity

S
te

p
  
3

Calculate the 
Equivalent Mass 
Emissions by 
summing 
emissions for all 
units from Step 2

S
te

p
 4 ωConfirm 

Equivalent Mass 
9Ƴƛǎǎƛƻƴǎ Җ 
Facility BARCT 
Emission Target

ωReturn to 
Step 1, if 
Equivalent Mass 
Emissions > 
Facility BARCT 
Emission Target

b-Plan



Example of Calculating the Facility BARCT Emission 
Target*

Category
Size 

(MMBtu/hr)

2017 
Baseline 

Emissions 
(tpy)

2017 NOx 
Conc 

(ppmv)

PR 1109.1 
Table 1 

Proposed 
NOx Limit 
(ppmv)

BARCT Control 
Efficiency

Facility BARCT 
Emission 

Target (tpy)

Heater 100 8.8 20.0 5.0 75% 2.2

Heater 200 56.4 60.0 5.0 92% 4.7

Heater 150 16.8 40.0 5.0 88% 2.1

Boiler 300 104.4 60.0 5.0 92% 8.7

Heater 130 25.0 50.0 5.0 90% 2.5

Heater 100 6.0 25.0 5.0 80% 1.2

Heater 150 28.2 30.0 5.0 83% 4.7

26.1
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ϝ 9ȄŀƳǇƭŜ ŀǎǎǳƳŜǎ ǘƘŀǘ ¢ŀōƭŜ м bhȄ ƭƛƳƛǘ ŦƻǊ ōƻƛƭŜǊǎ ŀƴŘ ƘŜŀǘŜǊǎ җ пл aa.ǘǳκƘǊ ƛǎ р ǇǇƳǾ

ÁBARCT Control Efficiency is 
ratio of the PR 1109.1 Table 1 
Proposed NOx Limit to the 
2017 NOx Concentration

ÁFacility BARCT Emission 
Target is the product of: 
ÅBARCT Control Efficiency  

Å2017 Baseline Emissions

ÁTotal Facility BARCT Emission 
Target is 26.1 tons/year 
(remaining emissions)

b-Plan
Revised


