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Background

A 2016 Air Quality Management Plan

A Adoption 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 commamutcontrol regulatory
structure

A2017¢c AB 617

A Applicable to facilities in the state greenhouse gasaag
trade program

ARequwes the hlghest priority for |mplem,entat|on will be fc
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Overview of Rulemakings Related to PR 1109.1 |5

Proposed Rule
1109.1

AEstablishes NOx and C
emission limits for
combustion equipment
at petroleum refineries

and facilities with
operations related to
petroleum refineries

Other Rulemakings to Support PR 1109.1 |

Proposed
Rule
429.1

Proposed
Amended Rule
1304 and 200

Proposed
Rescinded Rul
1109

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

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

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that will be rescinded




Background of PR 1109.1
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Chevron

Comboustior Marathon (Carson) Asphalt Refineries Hydrogen Plants

equipment Marathon (Wi,lm_ington) inday-Thagard DBA World Qil | « Air Liquide Large Industries
A C Marathon — Calciner efining | * Air Products and Chemicals
A RUIE Marathon — Sulfur Recovery alero Wilmington Asphal

(Carson & Wilmington)
developmen Plant

. Phillips 66 (Carson)
nDedan Fep Z(

ot Feb 20. Phillips 66 (Wilmington)
Torrance Refining Company
Ultramar (Valero)

Sulfuric Acid Plant
* Eco Services Operations




PR 1109.1 Rulemaking Process I

®HOo020d

25 Working 14 Site Visits One Community Four Drafts of ~ One Public
Group and 50+ Meeting with PR1109.1 Workshop and
Meetingsg Individual  AB 617 Carson, Oct23,2020  One Study
Starting Stakeholder Wilmington, Dec 24, 2020 Session
February Meetings ~ and West Long July 21, 2021
2018 Beach Aug 20, 2021
Community




About Proposed Rule 1109.1 8

AProposed Rule 1109.1 is a commantticontrol industryspecific rule that
establishes BARCT NOx emission limits for all combustion equipment at refinery anc
refinery-related facilities

ARegulates nearly 300 pieces of combustion equipment

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

AAIl BARCT options provided in PR 1109.1 are designed to achieve equivalent emissi
reductions

AEmission reductions obligations cannot be purchased through credite must be
achieved by the affected facilities

A Facilities cannot use RECLAIM Trading Credits (RTCs) to meet PR 1109.1 emission reduction
obligations



Rule Structure and Provisions




Purpose, Applicability, and Definitions 10

APurpose and applicability for South Coast AQMD rules describe what the
rule intends to accomplish and to who the rule applies

APurposeto reduce emissions of oxides of nitrog@tOx), while not increasing carbon
monoxide (CO) emissions

A Applicability:;petroleum refineries and facilities with related operations to petroleum
refineries

o Facllities 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

ADefinitions are incorporated to define equipment, fuels, and other rule
terms




TABLE 1: NOx AND CO EMISSION LIMITS

Rolling
Correction | Averaging

(ppmV) (ppmV) %) Time!

24-hour 1 1
24-hour
365-day

T-day

--
Flares -- 2-hour

Pursuant to

Core Requirements il (S

Boilers =40 MMBtwhour

FCCU

A Operators must meet NOx limits in Table 1 [IEEatart

24-hour
Natural Gas

A If the Condltlonal reqUIrementS Can be met Gas Turbines fueled with

Gaseous Fuel other than

2 LIS NI u 2NER OF y YSSi Natural Gas

fAYAGAE Ay tfASdz 27
A Conditional NOXx limits were developed to -
acknowledge achieving Table 1 NOx limits °/> Tune
some units have: 0B o |
_l!
A A high coseffectiveness due to high capit .-
cost and/or low emission reduction e T L —

potenta [ [l [

A Incorporating the conditional NOx limits f

' Averaging times apply to units ops >110 MMBtu/hour

reduced the average ccsiffectiveness to pursuan to Atachment A of this
near Or beIOW $50’OOO per ton Of NOX units without CEMS are specified in “

' Averaging times apply to units operating a certified CEMS and shall be calculated

re d u C e d fo r e aC h C I aS S a n d C ate g O ry pursuant to Attachment A of this rule. Requlrements including averaging times, for units

without CEMS are specified in subdivision (k).

24-hour



PR 1109.1 2017 Baseline Emissions (Tons per D
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'essa‘n: 58'::"{» of

compustior
equipment

Other RECLAIN
Facilities
/.5Tons per Da
38%

12.4Tonsper Day
62%

2017 RECLAIM NOx Emissions
19.9tons per day

PR 1109.1 Facilitié

__Large Boilers and Heaters
7.1TPD

— Calciner0.7TPD
— FCCU0.9TPD

— Turbines 1.5TPD
— SRU/TG Incinerato®.5 TPD

- SMR Heatersl.1 TPD
\ Small Boilers and Heate®3.6 TPD




Requwements for Large Bollers and Heaters 13

OX nn aa. Udz | 2 dzND
Table 2
Unit Tablile 1.tNOX Conditional
& ( 'rr';'V) NOx Limit
. (ppmv)

Boilers
40¢ 110 MMBtu/hour
Boilers
>110 MMBtu/hour

Process Heaters
40¢ 110 MMBtu/hour

Process Heaters

>110 MMBtu/hour

* Emission reductions range based on units identified as possibly

meeting Table 2

NOXx Emissions (Tons/Day)

Initial Estimated

Reductions Large Boilers

(oe]

\l

(o3}

o1

and Heaters

2017 Baseline PR 1109.1



PR 1109.1 BARCT Assessment

snoas Assess Assess
South Coast S Other

AQMD EHisEch Regulatory
Regulatory Requirements
Requirements

Technology Assessment

Cost-Effectiveness

Pollution and BARCT

- (:I°"tl’°', Incremental Cost- Emission
gchneiogios Effectiveness Limit
Analyses

Limits of
Existing Units

A Proposed BARCT NOXx limit established using a methodi
approach that meets state law

A BARCT is defined in the California Health and Safety Co
210406 as
T daXemission limitation that is based on the maximum
degree of reduction achievable by each class or categor
of source, taking into account environmental, energy, anc
economic impactp €

14

ANOX limits are designed to achieve
maximum reductionsaking into
accounteconomic impacts

AStaff uses a cosffectiveness
threshold of $50,000/ton of NOx
reduced

Alncremental coseffectiveness is the
Incremental cost over the incremental
reductions for the next more stringent
NOXx limit

A>>$50,000 indication that next more
stringent NOx limit does not achieve
substantially more reductions



Large Boilers and Heaters Proposed NOx Limits =15

AStaff considered multiple emission levels for large boilers and heaters
AEvaluated technically feasibility, cesffectiveness, and incremental cesffectiveness
ATwo engineering consultants reviewed proposed NOx BARCT limits

g

50 ppm

\NOX
Does not represent

the Best Available

Retrofit Technology

2=

Challenging but technically feasible

Costeffective for boilers but needed
conditional limits for lower cost for
process heaters

wAIl units will be required to hava
permit limit

g

2 ppm

\N Ox

Incremental cost

effectiveness is

high ¢ considerable
cost for diminishing
emission reduction

Not technically
feasible for all units




A Most large boilers and process heaters will
require the installation of SCR to achieve 5 ppmv
NOX levels

A SCRs can achieve up to 95% NOx reductions

ATo achieve 2 ppmv, units will require ulliaw
NOX burners with SCRs or multiple SCRs In seug,%’

A Not all boilers or process heaters can be retrofit with wltrasssss:

low NOXx burner due to physical constraints

A Multiple SCRs have significantly higher costs and require
more space for installation “"‘:"""‘"‘

-~

A California Health and Safety Code Section 4092&,6
requires a coseffectiveness and incremental -+
costeffectiveness evaluation when establlshmg

BARCT levels . ~—r..:..:.: =



BARCT Analysis for Establishing NOx Limit for Largf_gL7
Boilers and Heaters

ABARCT analysis concluded:

A5 ppmv is coseffective for large boilers and process heaters

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

A2 ppmv is not incrementally cesfffective
o Approximately 95 percent of the reductions can be achieved at 5 ppmv
o Incremental coskffectiveness ranged from $150,000 to $650,000 per ton of NOx reduced

Table 1 NOx Cost Incremental CosEffectiveness
Limit Effectiveness ($/ton of NOx Reduced)

. 2A T SNEmwrKnana . O dzk K2 dBNdpmv $25,000 5to 2 ppmv | $656,000
Boilers (>110 MMBtu/hour) 5 ppmv $11,000 5to 2 ppmv $159,000

EquipmentCategory

t NP OS&aa | -SHmiM3INIa ad XI5 ppmv $50,000 5to 2 ppmv | $293,000
Process Heaters (>110 MMBtu/hour) 5 ppmv $50,000 5to 2 ppmv = $400,000




Conditional NOx Limits (Table 2) 18

A Conditional limits were included in PR 1109.1 to addre

Table 2 Conditional NOx Limits the high costeffectiveness of some equipment

categories

NOX co 02 Rolling

Jnit (PPMY)  (PPMV) COf(f;(;“OH Aﬁﬁgjng A Units that are achieving NOx limits at are below the

_ Conditional Limits have existing SCRs and/or ultra low
Boilers
PRI O burners

FCCU - A Costeffectiveness for these units range from $63,000 to
$8 million per ton of NOx reduced

Gas Turbines fueled A - - . . . .
with A Conditional limits will result in early emission
Natural Gas reductions as facilities optimize units to meet the limits
Process Heaters | o ; hour A Operators must submit a permit application by Julgd22
40¢ 110 MMBtu/hour and meet Table 2 limit 18 months after Permit to Construct is
et | = | | o | P
22 400 3 24-hour - = ~ A LA
>110 MMBtu/hour At w Mmmnanddm Ay Of dzRISd {LINE DS\ |

y J
T wrees | @ [ o | 5 | 2w Sﬁlrtlg permit submittal is not required for pigualified



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 nat el
to use Table 2 Conditional Limits

wEXcludes units with a Permit to Construct issued on or after Decem@&18for the installation post
combustion pollution controls

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

wEXcludes projects with potential NOx reductions greater than:
w10 tons per year for boilers or process heaters between 40 and 110 MMBtu/hour
WHA  U2ya LISNI @SN F2NJ o2AfSNR YR LINRPOSaa KSI
[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

w Unit 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 ]




2017 NOx Potential NOx

P R 1109 . 1 POte ntlal Equipment Type Ba_sel_me Emlss!on
Emission Reductions Emissions Reductions
(tpd) (tpd)
Boilers & Process Heaters
A PR 1109.1 will potentially reduce 40 MMBtu/hr
/.76 7.9tpd of NOX Coke Calciner 0.71 0.68
A Estimatedto achieve more than 70% SMR Heaters 1.1 0.6
reduction |nNOxem|SS|ons_ from boiler Gas Turbine
andprocess heatecategories o 083 04
A Percent reductions vary based on 290 ' '
emission reduction potential, some Boilers & Process Heaters
units already achievinlpw emissions <40 MMBtu/hr

A SCR can achieve 95% NOx Reductions SRU/TG Incinerator 0.43 0.1
for uncontrolled units v I t 005 503

A 41 boilersand process heatersurrently apor. ncm.era ors ' '
haveSCRs installed Sulfuric Acid Plants 0.1 0

A Emission reduction estimates account Total 12.4 7./7¢7.9

for %Qt_enti?ll_eli_gibility to meet Table 2 =1 Eqfimated reductions based on units anticipated to meet.conditional lin
cenblibiZA L )e 2 Includesprojected NOx emission reductions from eofilife burner
replacement and emerging technologies

20



PR 1109.1 Potential Emission Reductiaost)

s WIRITITITTITIIIR ” .:

Vapor Incmerators

APiec hort showsthe | e <1% .
Incinerator Sulfuric Acid
oMmISSIon reductio Plants
percnt::- ge eac | <1%
2qU pms. Nt categor

contributes to the

total emissiol \ All Boilers &

‘eauctions projecte | Heaters

for PR 1109, 7204
AbBollerand heate

represent the large: Coke Calcin

source of reductior R

Contribution to Total NOx Emission Reduction by Equipi@Gategory _



B-Plan and BECAP Requirements

AThe BPlan and BCap would be
Implemented through an alternative
Implementation schedule called an
I-Plan

AB-Plan and BCap provides options to
achieve BARCT In the aggregate

ABoth alternative compliance options
requires each unit to have an
enforceable permit limit

A Some permit limits will be higher than Table 1
limits, however the higher emission limits will
have to be offset by lower limits

/

\_

AB-Plan is a BARCT
equivalent
concentration plan

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

N

AB-Cap is a BARCT
equivalent mass cap

ARequires operators to
accept a NOx emission
limit for each unit

A Allows facilities to take
credit for equipment
shutdowns and
throughput reductions




NOx Emission Targets foi(Bp and B2lan 23

@ TABLE 1: NOx AND CO EMISSION LIMITS

0z 2
Correction | Ave

b Time!
Boilers 3 4-hour
5 400 3 4-hour
2 365-day

500 3

5
0 3
Bl

Aggregate NOx
concentration limits must
meet Emission Target

Facilitywide emissions
must meet Emission
Target + 10%
Environmental Benefit

Emission Targets for B-Plan and ECap are designed to achieve
B-Plan and BCap based FacilitySpecific Emission Targets that are
on NOx limits in Based on Table 1 and Table 2 NOx Limits

Table 1 and Table 2



Alternative Implementation ScheduleRlan)

Al-Plans are needed due to the complexity and numbi
projects required to achieve PR 1109.1
A | he Tiexiollity in the-Plans allows the 1acilities to install |

| - ~ g ¥ 1O TRy nNr -

maintenance to help minimize downtime and additional cc

Al-Plan is a phased
implementation
schedule AY|

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




