
Join Zoom Webinar
https://scaqmd.zoom.us/j/98187027555
Teleconference Dial-In: +1 669 900 6833

Webinar ID:967 8702 7555

Study Session
September 10, 2021

PROPOSED RULE 1109.1  
EMISSIONS OF OXIDES OF NITROGEN 

FROM PETROLEUM REFINERIES 
AND RELATED OPERATIONS

PROPOSED RULE 429.1  
STARTUP AND SHUTDOWN PROVISIONS 

AT PETROLEUM REFINERIES AND 
RELATEDOPERATIONS

PROPOSED AMENDED RULE 1304  
EXEMPTIONS

PROPOSED AMENDED RULE 2005  
NEW SOURCE REVIEW FOR RECLAIM



Agenda 2

Background and Overview

Proposed Rule 1109.1

Proposed Rule 429.1

Proposed Amended Rules 1304 and 2005

Next Steps



Background and Overview of 
Rule Development



Background

Á2016 Air Quality Management Plan
ÅAdoption Resolution called for further NOx reductions from 

an assessment of the RECLAIM program, including:
o 5 tons per day NOx reduction 

o Transitioning RECLAIM to a command-and-control regulatory 
structure

Á2017 ςAB 617
ÅApplicable to facilities in the state greenhouse gas cap-and-

trade program

ÅRequires the highest priority for implementation will be for 
ǘƘƻǎŜ ǎƻǳǊŎŜǎ ǘƘŀǘ άƘŀǾŜ ƴƻǘ ƳƻŘƛŦƛŜŘ ŜƳƛǎǎƛƻƴǎ-related 
ǇŜǊƳƛǘ ŎƻƴŘƛǘƛƻƴǎ ǘƘŜ ƎǊŜŀǘŜǎǘ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜέ
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Overview of Rulemakings Related to PR 1109.1

Provides exemptions from PR 1109.1 NOx 
concentration limits when units are starting up 
and shutting down, and certain maintenance 
activities

Proposed 
Rule 
429.1

Provides a narrow exemption NSR exemptions for 
installation of BARCT controls related to the 
RECLAIM transition

Proposed 
Amended Rules 
1304 and 2005

Existing rule for large refinery boilers and heaters 
that will be rescinded

Proposed 
Rescinded Rule 

1109
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Proposed Rule 
1109.1

ÅEstablishes NOx and CO 
emission limits for 
combustion equipment 
at  petroleum refineries 
and facilities with 
operations related to 
petroleum refineries

Other Rulemakings to Support PR 1109.1



Background of PR 1109.1

ÁApplies to 16 
facilities

ÁEstablishes NOx 
limits for nearly 
300 pieces of 
combustion 
equipment

ÁRule 
development 
began Feb 2018 
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PR 1109.1 Rulemaking Process 7

PR
1109.1

25 Working 
Group 

Meetings ς
Starting 
February 

2018

One Community 
Meeting with 

AB 617 Carson, 
Wilmington, 

and West Long 
Beach 

Community

14 Site Visits 
and 50+ 

Individual 
Stakeholder 
Meetings

Four Drafts of 
PR1109.1

Oct 23, 2020
Dec 24, 2020
July 21, 2021
Aug 20, 2021

One Public 
Workshop and 

One Study 
Session



About Proposed Rule 1109.1

ÁProposed Rule 1109.1 is a command-and-control industry-specific rule that 
establishes BARCT NOx emission limits for all combustion equipment at refinery and 
refinery-related facilities

ÁRegulates nearly 300 pieces of combustion equipment

ÁProposed NOx emission limits were developed through a rigorous BARCT analysis 
that is consistent with California Health and Safety Code Section 40920.6 (c)(2)

ÁAll BARCT options provided in PR 1109.1 are designed to achieve equivalent emission 
reductions

ÁEmission reductions obligations cannot be purchased through credits ςand must be 
achieved by the affected facilities
ÅFacilities cannot use RECLAIM Trading Credits (RTCs) to meet PR 1109.1 emission reduction 

obligations
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Rule Structure and Provisions 9

(a) Purpose

(b) Applicability

(c) Definitions

(d) Emission Limits

(e)          B-Plan and B-Cap Requirements

(f)          Interim Limits

(g) Compliance Schedule

(h)         Time Extensions

(i) I-Plan, B-Plan, & B-Cap Submittal & Approval

(j) CEMS Requirements

(k) Source Test Requirements

(l) Diagnostic Emission Checks

(m) Monitoring, Recordkeeping, and Reporting

(n) Exemptions

(Attachment A)   Supplemental Calculations

(Attachment B)   Calculation Methodology for the I-Plan, 
B-Plan, And B-Cap

(Attachment C)   Facilities Emissions ςBaseline and Targets

(Attachment D)   Units Qualify for Conditional Limits in 
B-Plan and B-Cap

Rule Attachments



Purpose, Applicability, and Definitions

ÁPurpose and applicability for South Coast AQMD rules describe what the 
rule intends to accomplish and to who the rule applies  
ÅPurpose:to reduce emissions of oxides of nitrogen(NOx), while not increasing carbon 

monoxide (CO) emissions

ÅApplicability:petroleum refineries and facilities with related operations to petroleum 
refineries
o Facilities with related operations to petroleum refineries include asphalt plants, biofuels 

plants, hydrogen production plants, petroleum coke calcining facilities, sulfuric acid plants, 
and sulfur recovery plants

ÁDefinitions are incorporated to define equipment, fuels, and other rule 
terms
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Core Requirements 11

ÁOperators must meet NOx limits in Table 1

ÁIf the conditional requirements can be met, 
ƻǇŜǊŀǘƻǊǎ Ŏŀƴ ƳŜŜǘ ¢ŀōƭŜ н άŎƻƴŘƛǘƛƻƴŀƭ bhȄ 
ƭƛƳƛǘǎέ ƛƴ ƭƛŜǳ ƻŦ ¢ŀōƭŜ м ƭƛƳƛǘǎ

ÁConditional NOx limits were developed to 
acknowledge achieving Table 1 NOx limits for 
some units have:
ÅA high cost-effectiveness due to high capital 

cost and/or low emission reduction 
potential  

ÁIncorporating the conditional NOx limits 
reduced the average cost-effectiveness to 
near or below $50,000 per ton of NOx 
reduced for each class and category



PR 1109.1 2017 Baseline Emissions (Tons per Day 
or TPD)

Large Boilers and Heaters
7.1TPDOther RECLAIM 

Facilities
7.5 Tons per Day

38%
Calciner, 0.7TPD
FCCU, 0.9TPD

Turbines, 1.5TPD 
SRU/TG Incinerator, 0.5TPD

SMR Heaters, 1.1TPD

Small Boilers and Heaters, 0.6 TPD

PR 1109.1 Facilities
12.4 Tons per Day

62%
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2017 RECLAIM NOx Emissions 
19.9 tons per day 

ÁPR 1109.1 facilities 
represent 62 
percent of the NOx 
emissions in 
RECLAIM

ÁNOx Emissions from 
large boilers and 
ƘŜŀǘŜǊǎ όҗпл 
MMBtu/hour) 
represent 58% of 
the emissions from 
PR 1109.1 
combustion 
equipment



Requirements for Large Boilers and Heaters 
όҗ пл aa.ǘǳκIƻǳǊύ 13
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Initial Estimated 
Reductions Large Boilers 

and Heaters
Unit

Table 1 NOx 

Limit 

(ppmv)

Table 2 

Conditional 

NOx Limit 

(ppmv)

Boilers 

40 ς110 MMBtu/hour

5 ppm

None

Boilers 

>110 MMBtu/hour
7.5

Process Heaters 

40 ς110 MMBtu/hour
18

Process Heaters 

>110 MMBtu/hour
22

* Emission reductions range based on units identified as possibly 

meeting Table 2



PR 1109.1 BARCT Assessment

ÁNOx limits are designed to achieve 
maximum reductions taking into 
accounteconomic impacts

ÁStaff uses a cost-effectiveness 
threshold of $50,000/ton of NOx 
reduced

ÁIncremental cost-effectiveness is the 
incremental cost over the incremental 
reductions for the next more stringent 
NOx limit
Å>>$50,000 indication that next more 

stringent NOx limit does not achieve 
substantially more reductions
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Å Proposed BARCT NOx limit established using a methodical 
approach that meets state law

Å BARCT is defined in the California Health and Safety Code 
Ϡ40406 as
ΤάΧan 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 impactsΦέ 



Large Boilers and Heaters Proposed NOx Limits 15

Does not represent 
the Best Available 
Retrofit Technology

50 ppm 
NOx

Challenging but technically feasible 

Cost-effective for boilers but needed 
conditional limits for lower cost for 
process heaters

ωAll units will be required to have a 
permit limit

5 ppm 
NOx

Incremental cost-
effectiveness is 
high ςconsiderable 
cost for diminishing 
emission reduction

2 ppm 
NOx

ÁStaff considered multiple emission levels for large boilers and heaters
ÅEvaluated technically feasibility, cost-effectiveness, and incremental cost-effectiveness

ÅTwo engineering consultants reviewed proposed NOx BARCT limits

Not technically 
feasible for all units



NOx Control: 5 ppm versus 2 ppm 

ÁMost large boilers and process heaters will 
require the installation of SCR to achieve 5 ppmv 
NOx levels 
ÅSCRs can achieve up to 95% NOx reductions

ÁTo achieve 2 ppmv, units will require ultra-low 
NOx burners with SCRs or multiple SCRs in series
ÅNot all boilers or process heaters can be retrofit with ultra-

low NOx burner due to physical constraints

ÅMultiple SCRs have significantly higher costs and require 
more space for installation

ÁCalifornia Health and Safety Code Section 40920.6 
requires a cost-effectiveness and incremental 
cost-effectiveness evaluation when establishing 
BARCT levels

16



BARCT Analysis for Establishing NOx Limit for Large 
Boilers and Heaters

ÁBARCT analysis concluded:
Å5 ppmv is cost-effective for large boilers and process heaters 

o Process heaters required the Conditional Limits to reduce overall cost below 
$50,000 threshold

Å2 ppmv is not incrementally cost-effective
o Approximately 95 percent of the reductions can be achieved at 5 ppmv

o Incremental cost-effectiveness ranged from $150,000 to $650,000 per ton of NOx reduced
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EquipmentCategory
Table 1 NOx 

Limit
Cost-

Effectiveness
Incremental Cost-Effectiveness

($/ton of NOx Reduced)

.ƻƛƭŜǊǎ όҗпл -Җммл aa.ǘǳκƘƻǳǊύ5 ppmv $25,000 5 to 2 ppmv $656,000

Boilers (>110 MMBtu/hour) 5 ppmv $11,000 5 to 2 ppmv $159,000

tǊƻŎŜǎǎ IŜŀǘŜǊǎ όҗпл -Җммл aa.ǘǳκƘƻǳǊύ5 ppmv $50,000 5 to 2 ppmv $293,000

Process Heaters (>110 MMBtu/hour) 5 ppmv $50,000 5 to 2 ppmv $400,000



Conditional NOx Limits (Table 2)

ÁConditional limits were included in PR 1109.1 to address 
the high cost-effectiveness of some equipment 
categories

ÁUnits that are achieving NOx limits at are below the 
Conditional Limits have existing SCRs and/or ultra low 
NOx burners
ÅCost-effectiveness for these units range from $63,000 to 

$8 million per ton of NOx reduced

ÁConditional limits will result in early  emission 
reductions as facilities optimize units to meet the limits
ÅOperators must submit a permit application by July 1, 2022

and meet Table 2 limit 18 months after Permit to Construct is 
issued

Átw ммлфΦм ƛƴŎƭǳŘŜǎ ǇǊƻǾƛǎƛƻƴǎ ŦƻǊ άǇǊŜ-ǉǳŀƭƛŦƛŜŘέ ǳƴƛǘǎ ς
early permit submittal is not required for pre-qualified 
units
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Unit
NOx 

(ppmv)

CO 

(ppmv)

O2 

Correction 

(%)

Rolling 

Averaging 

Time1

Boilers 

>110 MMBtu/hour
7.5 400 3 24-hour

FCCU 8 500 3 365-day

16 7-day

Gas Turbines fueled 

with 

Natural Gas

2.5 130 15 24-hour

Process Heaters 

40 ς110 MMBtu/hour
18 400 3 24-hour

Process Heaters 

>110 MMBtu/hour
22 400 3 24-hour

SMR Heaters 7.5 400 3 24-hour

Vapor Incinerators 40 400 3 2-hour

Table 2 Conditional NOx Limits



Conditions for Using Table 2 NOx Limits 19

Units where SCR was or will be installed should be designed to meet Table 1 NOx limits and are not eligible 
to use Table 2 Conditional Limits

ωExcludes units with a Permit to Construct issued on or after December 4, 2015for the installation post 
combustion pollution controls

Units with large emission reductions are not eligible to use Table 2 Conditional NOx Limits

ωExcludes projects with potential NOx reductions greater than: 

ω10 tons per year for boilers or process heaters between 40 and 110 MMBtu/hour

ωнл ǘƻƴǎ ǇŜǊ ȅŜŀǊ ŦƻǊ ōƻƛƭŜǊǎ ŀƴŘ ǇǊƻŎŜǎǎ ƘŜŀǘŜǊǎ җммл aa.ǘǳκƘƻǳǊ

Units with a permit limit or currently performing at or below the applicable Table 1 NOx limit are not 
eligible to use Table 2 Conditional Limits

ωUnit currently has permit limit or is currently performing at or below the applicable Table 1 NOx limit

Unit that will be decommissioned are not eligible to use Table 2 Conditional Limits 



PR 1109.1 Potential 
Emission Reductions

ÅPR 1109.1 will potentially reduce 
7.7 ς7.9 tpd of NOx

ÅEstimated to achieve more than 70% 
reduction in NOx emissions from boiler 
and process heater categories

ÅPercent reductions vary based on 
emission reduction potential, some 
units already achieving low emissions

ÅSCR can achieve 95% NOx Reductions 
for uncontrolled units

Å41 boilers and process heaters currently 
have SCRs installed

ÅEmission reduction estimates account 
for potential eligibility to meet Table 2 
conditional limits 
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Equipment Type

2017 NOx 
Baseline 

Emissions 
(tpd)

Potential NOx 
Emission 

Reductions 
(tpd)

Boilers & Process Heaters 
җ40 MMBtu/hr

7.1 5.0 ς5.2(1)

Coke Calciner 0.71 0.68

SMR Heaters 1.1 0.6

Gas Turbine 1.4 0.4

FCCU 0.83 0.4

Boilers & Process Heaters 
<40 MMBtu/hr

0.64 0.47(2)

SRU/TG Incinerator 0.43 0.1

Vapor Incinerators 0.05 0.02

Sulfuric Acid Plants 0.1 0

Total 12.4 7.7 ς7.9
1 Estimated reductions based on units anticipated to meet conditional limits 
2 Includes projected NOx emission reductions from end-of-life burner 

replacement and emerging technologies



ÁPiechartshowsthe
emission reduction 
percentage each
equipment category 
contributes to the 
total emission 
reductions projected 
for PR 1109.1

ÁBoilerand heater 
represent the largest 
source of reductions

PR 1109.1 Potential Emission Reductions (cont.)

All Boilers & 
Heaters

72%

Coke Calciner
9%

SMR Heaters
8%

Gas Turbine
5%

FCCU
5%

SRU/TG 
Incinerator

1%

Vapor Incinerators
<1%

Sulfuric Acid 
Plants
<1%

Contribution to Total NOx Emission Reduction by Equipment Category
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B-Plan and B-CAP Requirements

ÁThe B-Plan and B-Cap would be 
implemented through an alternative 
implementation schedule called an 
I-Plan

ÁB-Plan and B-Cap provides options to 
achieve BARCT in the aggregate

ÁBoth alternative compliance options 
requires each unit to have an 
enforceable permit limit
ÅSome permit limits will be higher than Table 1 

limits, however the higher emission limits will 
have to be offset by lower limits
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ÅB-Plan is a BARCT 
equivalent 
concentration plan

ÅAllows operators to 
select a NOx 
concentration limits 
that are equivalent 
BARCT in aggregate

ÅB-Cap is a BARCT 
equivalent mass cap

ÅRequires operators to 
accept a NOx emission 
limit for each unit 

ÅAllows facilities to take 
credit for equipment 
shutdowns and 
throughput reductions



NOx Emission Targets for B-Cap and B-Plan 23

Aggregate NOx 
concentration limits must 
meet Emission Target

Facility-wide emissions 
must meet Emission 
Target + 10% 
Environmental Benefit

B-Plan and B-Cap are designed to achieve 
Facility-Specific Emission Targets that are 
Based on Table 1 and Table 2 NOx Limits

+ 10% 

Emission Targets for 
B-Plan and B-Cap based 

on NOx limits in 
Table 1 and Table 2



Alternative Implementation Schedule (I-Plan)

ÁI-Plans are needed due to the complexity and number of 
projects required to achieve PR 1109.1 limits

ÁThe flexibility in the I-Plans allows the facilities to install the 
NOx emission reduction projects during schedule 
maintenance to help minimize downtime and additional cost
ÅAllowing flexibility to help defer cost is what enables PR 1109.1 to 

include low NOx limits

ÁI-Plans are designed to achieve early emission reductions and 
allow longer implementation periods for the units that have 
longer maintenance schedules

24

ÅI-Plan is a phased 
implementation 
schedule

ÅAllows operators to 
tailor the 
implementation 
schedule to meet NOx 
limits to minimize 
operational disruptions


