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Agenda

Progress of Rule Development 

Progress and Status Since Working Group Meeting 19 

Implementation Compliance Plan & BARCT Equivalent Plan

Proposed Rule 429.1 – SU/SD Provisions at Petroleum Refineries

ClearSign Update
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Progress of Rule Development 3

▪ Requested revised cost data and the reassessment of the following categories:
▪ Boilers and heaters (≥ 40 MMBtu/hr)
▪ FCCUs with SCR near BARCT limit
▪ Vapor incinerators

▪ Cut-off time for revised cost data was March 12, 2021
▪ Provided update to implementation compliance plan (i-Plan)
▪ Presented 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

▪ Staff provided an update to Stationary Source Committee on March 19th

▪ Staff presented the following topics:

▪ Cost data submission and socioeconomic analyses for the rule

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

▪ Proposal to reassess of BARCT for various categories

▪ Large Boilers & Heaters (≥ 40 MMBtu/hr)

▪ Fluidized Catalytic Cracking Units (FCCU) with existing SCRs

▪ Vapor Incinerators

▪ Revised Implementation Compliance plan Targets and dates (i-Plan)

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



Third Party Reviewers for Socioeconomic Impact 
Analysis 7

Norton Engineering 
Consultants Inc.

•Nearly 40 years of experience 
with petroleum and 
petrochemical industries 
worldwide

•Experienced with 
environmental control 
technologies

•Experienced in evaluation, 
design and selection of retrofit 
control applications for NOx , 
SOx, and PM

•Specializes in all areas of 
refining processes
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•Over 30 years of experience with 
economic forecasts, impact studies, 
and public policy analyses

•Principal Economist at Kleinhenz 
Economics 

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

•Research Fellow, Inland Empire 
Economic Partnership

•South Coast AQMD Scientific, 
Technical & Modeling Peer Review 
Advisory Group for AQMP

R
e

vi
e

w
 o

f 
B

e
n

ef
it

s

Industrial Economics, 
Incorporated (IEc)
•30 years of environmental 

consulting experience
•National leader in quantifying 

and monetizing the health and 
other benefits of reducing air 
pollution

•Conducted 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

• Staff received six comments 
letters since last Working 
Group Meeting
• Environmental Groups submitted 

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

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

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

• Torrance Refining Company LLC 
submitted two comment letters 
on April 16, 2021
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Comment Letters Received

▪ Seven environmental and community groups 
submitted two comment letters:
• Governing Board on April 1, 2021
• Staff on April 12, 2021

▪ Letters expressed concern over recently proposed 
changes to the rule:
• Opposes revising BARCT from 2 to 5 ppm for heaters and 

boilers (≥ 40 MMBtu/hr)
• Opposes long compliance timelines and alternative 

compliance plans
• Opposes start-up, shutdown, and malfunction provisions

o Concerned provisions are loopholes that allow additional emissions
• Supports shorter averaging times, believes longer averaging 

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

9



Comment Letters Received –
cont.

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

▪ Letter expressed the following concerns over PR 1109.1:

• Tesoro considers units with existing LNB or SCR to be “well-controlled units” 
o Further retrofits to meet a 5 ppm NOx limit for many of the “well-controlled units” not cost-effective

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

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

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

• Considers a 25-year useful life to be overstated
o Supports a 10 to 15-year useful life to reflect Governor’s Executive Order to transition to zero-emission 

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

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

▪ Letter maintains staff misinterprets California Health and Safety 
Code (HSC) in determining the Cost Effectiveness and 
Incremental Cost Effectiveness.

▪ HSC requires staff to:
• Evaluate cost-effectiveness for each control options identified to be 

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

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

adopted

▪ HSC prohibits Districts  from imposing a more stringent 
control option unless it is incrementally cost-effective 
relative to the next less stringent control option

11



Comment Letters Received –
cont.

▪ Torrance Refining Company LLC submitted 
two comment letters on April 16, 2021 in response 
to:
• FERCo final study report (November 2020)
• Norton study draft report (December 4, 2020)

▪ Letters expressed concern over some assumptions 
and perceived deficiencies in the FERCo and Norton 
reports regarding:
• NOx formation in FCCU and SRU/TG Incinerators
• The distinction between ULNB and LNB
• Feasibility of achieving 2 ppm NOx BARCT limit with one SCR
• Underestimation of SCR upgrade and ULNB installation cost
• Combining control devices (e.g., ULNB and SCR)

12



Ongoing Stakeholder 
Meetings 

▪ Staff is continuing to meet with refineries to discuss:
• Feedback on proposed i-Plan and b-Plan

• Site-specific challenges in meeting BARCT limits

• Concerns about timelines and turnaround schedule

▪ Staff is continuing to meet with environmental and community 
groups to discuss:
• Proposed NOx BARCT limits and implementation schedule

• Concerns regarding the i-Plan and b-Plan

• Process in vetting the recently submitted revised cost data

▪ All stakeholders requested that staff provide further clarity 
regarding the proposed implementation and compliance pathways

13



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 Defense Council and East Yard 
Communities for Environmental Justice 



Revised Cost and Cost-Effective Reassessment 

▪ Received revised cost from facilities in March
• Previously received cost for 58 SCR projects

• 108 new or revised cost estimates

• Costs 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

• Costs ranged from $2 MM to $300 MM per project

▪ Staff is currently reviewing and analyzing cost information
• Working with facilities for clarification of data submission
• Meeting with Norton Engineering to discuss their review of the revised cost data

▪ Facility provided costs are being used to revise the U.S. EPA cost model 
• Cost model used to estimate SCR projects where costs were not provided by facilities

▪ If costs for a unit were provided by facilities, the provided costs will be used 
• Controls must relate to NOx reductions required by PR 1109.1

▪ Costs are being compiled and reviewed to reassess BARCT limits
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Preliminary Revised Cost Estimates 16

▪ Scatter chart provides the 
difference between the 
original and revised cost 
estimates

▪ Chart includes:
• Heaters and boilers ≥ 40 MMBtu/hr

• SCR replacement and upgrades to 
achieve 5 ppm or less

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

▪ Box chart provides difference 
between the original and 
revised cost estimates
• Each box includes the minimum, 

maximum, and  median values
• Outlier data is noted as a points 

outside of boxes

▪ Chart includes:
• Heaters and boilers ≥ 40 MMBtu/hr
• SCR replacement and upgrades to 

achieve 5 ppm or less

▪ Revised cost data is being 
reviewed by Norton 
Engineering



BARCT Implementation and Compliance Plans 18



Alternative Compliance Options

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

NOx limit
• Requested clarification on how the plans would work together

▪ i-Plans 
• Trying to accommodate turnaround schedules within the i-Plans to minimize 

refinery downtime

▪ b-Plans
• A few facilities have requested an alternative pathway based on a facility-wide mass 

cap

19



Considerations for a Mass Based Approach

▪ Alternative compliance options must result in emission reductions equivalent to 
BARCT, as defined in California Health and Safety Code § 40406:
“an emission limitation that is based on the maximum degree of reduction achievable by each class or 
category of source, taking into account environmental, energy, and economic impacts.”

▪ BARCT NOx limits must be technically feasible and cost-effective based on class and 
category of equipment for all affected facilities 
• Cost-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 

▪ Must ensure it complies with AB 617

▪ Requirements for CEMS, SSM, missing data procedure, etc. would have to be similar 
to RECLAIM

20



Challenges with a Facility-Wide Mass Emissions 
Based Alternative b-Plan Compliance Options 21

Staff discussing concepts internally

• Limited recourse if facility exceeds emission cap

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

• Allowing vastly different compliance approaches could lead to inequities between 
facilities

• Potentially relieves sources from making any reductions if equipment shutdowns 
are allowed 

• No 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

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

▪ Facilities 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))

▪ Facilities 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)

▪ The b-Plan is designed to address challenging retrofits that can achieve close to the BARCT 
limits, but would be very costly to meet the proposed BARCT limits​
• Achieve equivalent NOx reductions at reduced cost
• Can select an alternative NOx concentration limit, provided emissions in aggregate representative of 

BARCT

▪ b-Plan will be facility-wide (all facilities within the company) and tailored to each facility’s 
equipment​

▪ A facility NOx target will be established as the sum of the mass emissions from all 
equipment meeting the BARCT limits

▪ Two approaches to comply being considered:
• Facility selects a NOx concentration limit that can be met for each unit, provided the total annual emissions 

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

• Facility demonstrates total emissions are less than or equal to a facility NOx target (mass cap)
o Require ongoing compliance demonstrations ​

24

b-Plan



Review of the Proposed b-Plan 25

b-Plan



Steps to Establish a Concentration b-Plan 26

St
ep

 1 Operator selects 
the Alternative 
BARCT NOx Limit 
for each unit St

ep
 2 • Calculate NOx 

emissions for 
each unit using:

• Alternative 
BARCT NOx 
Limit in Step 1

• Use emission 
data from 
2017 as base 
year activity

St
ep

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

St
ep

 4 • Confirm 
Equivalent Mass 
Emissions ≤ 
Facility BARCT 
Emission Target

• Return 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

27

* Example assumes that Table 1 NOx limit for boilers and heaters ≥ 40 MMBtu/hr is 5 ppmv

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

▪ Facility BARCT Emission 
Target is the product of: 
• BARCT Control Efficiency  

• 2017 Baseline Emissions

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

b-Plan
Revised



Example of Calculating Equivalent Mass Emissions

▪ Alternative BARCT Control Efficiency 
is ratio of the Alternative NOx 
BARCT Limit to the 2017 NOx 
Concentration

▪ Equivalent Mass Emissions is the 
product of the 
• Alternative BARCT Control Efficiency
• 2017 Baseline Emissions

▪ Total Facility Equivalent Mass 
Emissions is 22.9 tons/year 
(remaining emissions)

▪ Emission reductions from units that 
are shutdown will be removed from 
the b-Plan

28

Category
Size 

(MMBtu/hr)

2017 NOx 
Conc 

(ppmv)

Alternative NOx 
BARCT Limit 

(ppmv)

Alternative 
BARCT  
Control 

Efficiency

Equivalent 
Mass 

Emissions 
(tpy)

Heater 100 20.0 8 60% 3.6

Heater 200 60.0 4 93% 3.7

Heater 150 40.0 3 93% 1.3

Boiler 300 60.0 5 92% 8.7

Heater 130 50.0 4 92% 2.0

Heater 100 25.0 7 72% 1.7

Heater 150 30.0 2 93% 1.9

22.9

b-Plan
Revised



Comparison

▪ Alternative NOx 
concentrations may 
be higher or lower 
than PR 1109.1 
Table 1 Proposed 
NOx limit

▪ Equivalent Mass 
Emissions must be 
less than or equal to
Facility BARCT 
Emission Target

29

Category
Size 

(MMBtu/hr)

PR 1109.1 
Table 1 

Proposed 
NOx Limit 

(ppmv)

BARCT 
Control 

Efficiency

Facility 
BARCT 

Emission 
Target (tpy)

Alternative 
NOx BARCT 

Limit (ppmv)

Alternative 
BARCT  
Control 

Efficiency

Equivalent 
Mass 

Emissions 
(tpy)

Heater 100 5.0 75% 2.2 8 60% 3.6
Heater 200 5.0 92% 4.7 4 93% 3.7
Heater 150 5.0 88% 2.1 3 93% 1.3
Boiler 300 5.0 92% 8.7 5 92% 8.7
Heater 130 5.0 90% 2.5 4 92% 2.0
Heater 100 5.0 80% 1.2 7 72% 1.7
Heater 150 5.0 83% 4.7 2 93% 1.9

26.1 22.9

b-Plan



Additional Details of Concentration b-Plan

▪ Approach retains the command-and-control structure, but acknowledges 
certain units may have greater challenges to achieve the proposed NOx 
BARCT limits in Table 1

▪ Operator will be required to achieve the Alternative NOx BARCT Limit in lieu 
of the NOx concentration limits in PR 1109.1 Table 1
• The alternative NOx concentration limits will be on permit

▪ Facilities will need to comply with the NOx limit over the averaging time for 
that equipment type as prescribed in PR 1109.1 

▪ No throughput limitations

▪ All other concentration-based requirements (e.g., CEMS, SSM, etc) would be 
applicable

30

b-Plan



Implementation Plan (i-Plan) 31

i-Plan



Implementation Plan (i-Plan)

▪ Establishes a framework to outline which projects will be implemented and 
within a certain timeframe (phase)

▪ Each phase of the schedule will be assigned an emission reduction goal

▪ Facilities can choose which projects will be part of each phase as long as the 
all projects in that phase meet the emission reduction goal

▪ The total emission reductions from each phase is the total of the lifetime 
emission reductions (unit share) for each of the projects

▪ The unit share is the emission reductions achieved from the unit meeting the 
BARCT limit compared to their 2017 emissions
• If a facility elects to comply through a b-Plan, the emission reductions will be calculated 

based on the alternative NOx limits

32

i-Plan



I wou

i-Plan Original Proposal 33

▪ At the last WGM, staff presented a revised 
implementation plan (i-Plan) to two main 
phases, with an optional third phase for the 
most challenging projects or units with an 
extended turnaround schedule
▪ Approach will seek 95 percent of the 

reductions by 2030, with the remaining 
5 percent by 2034

▪ After discussions with stakeholders on 
challenges for units with long  turnaround 
schedules, staff proposing an alternative option that:
▪ Allows for longer implementation windows to minimize production disruption
▪ Frontloads the emissions reductions in the first phase to compensate for longer timeline

i-Plan



Units with Extended Turn Around Schedules

▪ Some units at the refineries have extended turnaround schedules
• For example, the crude unit is the first unit that processes petroleum in any refinery, so 

these units or related units may have an extended turnaround schedule

o Critical unit for the operation of the refinery that is only shutdown during major turnarounds

o Major turnaround may only occur once every 8 to 10 years to minimize disruption to the overall 
refining process

▪ Staff is seeking to accommodate turnaround schedules to minimize disruptions 
at the refineries and to achieve emissions reductions as soon as feasible

▪ Staff is committed to work closely with the refineries during the permit 
application submittal and issuance to avoid any costly delays that result in 
missing a turnaround window

34

i-Plan



i-Plan Revision to 2 Phase/Optional Phase 35

PHASE I PHASE II

Jan 2026

85%

OPTIONAL 
PHASE

Jan 2027

100%

Submit Permit Applications

Targeted NOx Reductions for 
Selected Equipment

Jan 2031 Jan 2033Anticipated Compliance Dates Jan 2026

Jan 2023

70%

• Modified targets in the two phase/optional approach to reflect realistic schedules

• Could achieve greater reductions earlier and final compliance date sooner

i-Plan



i-Plan Revision to 2 Phase Only (No Optional Phase) 36

PHASE II

Jan 2027

100%

Submit Permit Applications

Targeted NOx Reductions for 
Selected Equipment

Jan 2033Anticipated Compliance Dates

PHASE I

Jan 2023

Jan 2026

70%

• Alternatively, simplify the i-Plan by 
collapsing into 2 phases
o Maximize flexibility
o Better accommodate turnaround schedules

i-Plan



i-Plan Implementation

▪ Facilities that opt to comply with Table 1 NOx limits may submit an i-Plan

▪ Facilities that opt to comply with a b-Plan will be required to submit an i-Plan

▪ All units that require retrofit will have to be included in the i-Plan other than 
units that require emerging technology to be installed at the end of useful life

▪ The following slides have examples of how the i-Plan will work with units 
complying with:
• Table 1 NOx limits

• b-Plan

37

i-Plan

NOx Limits

Implementation 
Schedule i-Plan

Facility-wide Compliance Plan*

`

b-Plan

All Units Comply with

Table 1 NOx 
Limits

Table 1 
Compliance 

Date  
i-Plan

b-Plan



Full Compliance

100%

Phase I

70% Reduction

38Example of a Concentration b-Plan and i-Plan

Category
Size 

(MMBtu
/hr)

PR 1109.1 
Table 1 

Proposed 
NOx Limit 

(ppmv)

Alternative 
NOx BARCT 

Limit (ppmv)

Total
Emissions 

(tpy)

b-Plan 
Emission 

Reduction 
(tpy)

i-Plan 
Remaining 
Emission 

(tpy)

Heater 100 5 8 5.7 2.1 3.6

Heater 200 5 4 10.1 6.4
Heater 150 5 3 4.4 3.1 1.3
Boiler 300 5 5 18.2 9.5 8.7
Heater 130 5 4 5.1 3.1 2.0
Heater 100 5 7 2.9 1.2 1.7
Heater 150 5 2 7.8 5.9 1.9

Total 54.2 31.3 32.3

3.7

22.9

Facility Selects “Not to Exceed” 
Alternative NOx BARCT Limit

b-Plan i-Plan



Proposed Rule 429.1: Start-Up and Shutdown 
Provisions at Petroleum Refineries 39



Background and Applicability

▪ Staff initially included start-up and shutdown provisions in PR 1109.1

▪ Staff has since decided it would be more appropriate to incorporate start-up and 
shutdown provisions for PR 1109.1 facilities into a companion rule – Proposed Rule 429.1 
(PR 429.1)
• Start-up and shutdown requirements for Rule 1109 – Emissions of Oxides of Nitrogen from Boilers and 

Process Heaters in Petroleum Refineries are addressed in Rule 429 – Start-Up and Shutdown Exemption 
Provisions for Oxides of Nitrogen

▪ PR 429.1 will apply to all units at former RECLAIM facilities and new facilities that are 
subject to PR 1109.1
o Petroleum refineries

o Facilities with related operations to petroleum refineries

40



Need for Start-Up and Shutdown Provisions

▪ During start-up and shutdown events, units cannot achieve proposed NOx emission 
limits when:
• Unit is not at steady-state conditions

• Temperature is not optimal for pollution control equipment such as SCR

▪ RECLAIM does not establish limitations on the length of start-up and shutdown 
events
• RECLAIM facilities are required to hold RTCs for all emissions, including excess emissions during 

start-up and shutdown events

▪ Some units have permit limits for start-up and shutdown events
• Limitations can include the length of time and best management practices during start-up and 

shutdown events, provisions are determined on a case-by-case basis

41



Start-up and Shutdown 
Duration Limits

▪ Start-up and shutdown duration limits from 
PR 1109.1 were incorporated into PR 429.1

▪ Table 1 provides start-up and shutdown duration 
limits for units

▪ Start-up and shutdown are further limited
• May not last longer than the time necessary to reach 

the minimum temperature of any post combustion 
control

• Shall not last longer than is necessary to reach stable 
conditions

42



Efforts to Minimize Emissions During Start-up and 
Shutdown Events 43

• Includes equipment repairs and adjusting temperatures of post-
combustion controls

During start-
up and 

shutdown 
events, 

operators 
must take all 

possible steps 
to minimize 
emissions 



Requirements for Units with Exhaust Emission 
Control Systems 44

Units with exhaust emission 
controls are required to 
install and maintain a 
calibrated temperature 
gauge

Units with exhaust emission 
controls are required to 
operate the exhaust emission 
control when the inlet gas 
temperature is ≥ 450° F



Limit to the Number of Scheduled Start-up and 
Shutdown Events

▪ Staff received comments about provision limiting the number of start-up and 
shutdown events
• Comment: The proposed rule would authorize facilities to exceed emission limits an undetermined 

number of times a year for long periods of time
• Comment: There should not be any limit to the number of start-ups and shutdowns because they are 

typically driven by emergencies or maintenance needs

▪ Staff is considering a provision to limit a unit to 10 scheduled start-up and shutdown 
events per year
• Provision based on existing Rule 429 requirements that limits units subject to Rule 1109 to a 

maximum of 10 scheduled start-up or shutdown events per year

▪ Staff is considering fewer scheduled start-ups and shutdowns for FCCUs, petroleum 
coke calciners, and SRU/TG incinerators because of the longer start-up and shutdown 
duration

▪ Staff is seeking input from stakeholders

45



Proposed Rule 429.1 Definitions and 
Recordkeeping

▪ Staff will include applicable PR 1109.1 definitions in PR 429.1

▪ PR 429.1 requires records to be maintained on-site for 5 years
• Operating log

• List of scheduled start-up(s) and shutdown(s) 

46



Other PR 429.1 Provisions

▪ In response to stakeholder comments, staff included an exemption from start-up 
and shutdown duration limits and recordkeeping when fuel is burned exclusively in 
a pilot light 

▪ Staff is considering additional provisions to address: 
• Maintenance of an exhaust emission control system (e.g. SCR) 

• Refractory dry out

▪ Staff is seeking input from stakeholders

47



ClearSignTM Technologies Update 48



ClearSign Update
World Oil Demonstration Project

ClearSign Technologies Confidential 49

• Partnership of ClearSign, World Oil, and SCAQMD 

• Vertical cylindrical, natural draft Crude Heater

• 5 burners, 39MM BTU/hr (HHV) total fired duty

• Multi-burner factory test completed November 2020

• Sub 6ppm NOx corrected to 3% oxygen at max rate in multi-burner test

• March 2021 installation

• Burners installed during turnaround commencing Feb 21st

• Installation took 3 days

• March 1st start up

• Full firing rate achieved with all 5 burners operating

• Burners currently operating with some modifications resulting in higher 
than expected NOx performance

• Replacement components being fabricated for installation in 2022



ClearSign Update
Second Los Angeles Project

ClearSign Technologies Confidential 50

• Confidential client within SCAQMD

• Vertical cylindrical, natural draft reboiler heater

• 3 burners, 12.5 MM BTU/hr (HHV) total fired duty

• Co-fires natural gas and process offgas

• March 2021 successful installation

• March 10, 2021 start up

• Full firing rate achieved with all 3 burners operating

• NOx emissions range from 4.5-6.5 ppm NOx (corrected to 3% O2)

• Meets 7 ppm NOx guarantee

• Source test scheduled for April 



Next Steps

51

Continue Discussions with Stakeholders

Complete Cost-Effectiveness and BARCT 
Reassessment 

Release Preliminary Draft Staff Report and 
Rule Language

Public Workshop

Public Hearing September 2021 



Proposed Rule 1109.1 Staff Contacts 52

Sarady Ka
AQ Specialist

ska@aqmd.gov
909.396.2331

Mojtaba Moghani, Ph.D.
AQ Specialist

mmoghani@aqmd.gov
909.396.2527

Zoya Banan, Ph.D.
AQ Specialist

zbanan@aqmd.gov
909.396.2332

Michael Krause
Planning & Rules Manager

mkrause@aqmd.gov
909.396.2706

Heather Farr
Program Supervisor

hfarr@aqmd.gov
909.396.3672

Susan Nakamura
Assistant DEO

snakamura@aqmd.gov
909.396.3105



RECLAIM Staff Contacts 53

Michael Morris
Planning & Rules Manager

mmorris@aqmd.gov
909.396.3282

Uyen-Uyen Vo
Program Supervisor

uvo@aqmd.gov
909.396.2238

Lizabeth Gomez
AQ Specialist 

lgomez@aqmd.gov
909.396.3103

Susan Nakamura
Assistant DEO

snakamura@aqmd.gov
909.396.3105

Isabelle Shine
AQ Specialist 

ishine@aqmd.gov
909.396.3064



Rule 429 Staff Contacts 54

Michael Morris
Planning & Rules Manager

mmorris@aqmd.gov
909.396.3282

Rudy Chacon
Acting Program Supervisor

rchacon@aqmd.gov
909.396.2206

Susan Nakamura
Assistant DEO

snakamura@aqmd.gov
909.396.3105

Isabelle Shine
AQ Specialist 

ishine@aqmd.gov
909.396.3064


