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Background 2

A 2016 Air Quality Management Plan = ge——

A Adopted Resolution called for 5 tons per day NOX reduction  m
from transitioning RECLAIM to a commeaantti-control &)
Appendix IV-A KIS
reg u I a_to ry Stru Ctu re SCAQMD's Stationary and Mobile

A2017¢c AB 617

A Applicable to facilities in the state greenhouse gasaag [[THNEeS <
trade program AIR QUALITY MANAGEMENT PLAN -

ARequweS the hlghest priority for lmplementatlon will be fc
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Overview of Rulemakings Related to PR 1109.1 3

Other Rulemakings to Support PR 1109.1
Proposed Rule = GE J

1109.1 Pr%%cl)ged Provides exemptions from PR 1109.1 NOx
429 1 concentration limits when units are starting up,
' shutting down, and certain maintenance activities

AEstablishes NOx and C(
Provides a narrow NSR exemption for installation

o s . .
emISSIOn_ limits ff)r Amerr?ggdszule of BARCT controls related to the RECLAIM
combustion equipment { transition

: . 1304 and 200
at petroleum refineries

and facilities with
operations related to Rescinded Rulg
petroleum refineries 1109

Proposed Existing rule for large refinery boilers and heaters

hat will be rescinded




Background of PR 1109.1

- Appllu 10 1

AESTanlisne
NOX limits for 2 Petroleum Refineries
Chevron

1C Gl'l\‘ OUl Marathon (Carson)
A

r; eces 0 Marathon (Wilmington)

l A Marathon — Calciner
CUTTIDUSUIOI Marathon — Sulfur Recovery
equipmen Lant

Phillips 66 (Carson)

Phillips 66 (Wilmington)
Torrance Refining Company
Ultramar (Valero)

3 Small Refineries 4 Related OPeratlons

Hydrogen Plants
» Air Liquide Large Industries

* Air Products and Chemicals
(Carson & Wilmington)

Sulfuric Acid Plant
* Eco Services Operations




PR 1109.1 Rulemaking Public Process 5

®002 0

25 Working 50+ Individual Two Community 4 Drafts of PR One Public
Group Stakeholder Meetings 1109.1 — Workshop and
Meetingsc Meetings;  including AB 617 2 Prafts ofPR - One Study

_ _ 429.1 Session
Starting ~20 Meetings Carson, 2 Drafts of PAR

February  w/Environmental Wilmington, and 1304
2018 and Community West Long 1 Draft of PAR

Groups Beach 2005
Community




About Proposed Rule 1109.1 6

AProposed: Rule 1109.1 is a commaticontrol industryspecific rule that
establishes BARCT NOx and CO emission limits for all combustion equipment at
refinery and refinenyrelated facilities

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)

AAIll implementation options provided in PR 1109.1 are designed to achieve equivalen
emission reductions

AFacilities cannot use RECLAIM Trading Credits (RTCs) to meet PR 1109.1 emission
reduction obligationg and must be achieved by the affected facilities



PR 1109.1 2017 Baseline Emissions (Tons per D

N RECLAI

NOX EmMISSIONS 1rc
jarge bollers an
KSE US|
MMBtu/nour)
represent 5/% ¢
(ne emissions 1rot
PR 1109.
compustior
equipmen

I F}.S Tons per Da

Other RECLAIN
Faclilities

PR 1109.1 Facilitit

12.4 Tons per Da

0
38% 62%

2017 RECLAIM NOx Emissions
19.9 tons per day

__Large Bollers and Heaters
7.1TPD

Calciner0.7TPD
FCCW.9TPD

— Turbines1.5TPD

- SMR Heaterd.1TPD
\ Small Boilers and Heate®.6 TPD




PR 1109.1 BARCT Assessment

fnsaas Assess Assess
South Coast Other

AQMD Eaieech Regulatory
Regulatory Requirements
Requirements

Technology Assessment

Cost-Effectiveness

Pollution and BARCT

. i°“t|'°'_ Incremental Cost- Emission
senGogies 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 caXemission 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 impactd €

8

ANOX limits are designed to achieve
maximum reductions taking into
account economic impacts

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

Alncremental coseffectiveness Is the
Incremental cost over the incremental
reductions for the next more stringent
NOX limit

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



TABLE 1: NOx AND CO EMISSION LIMITS

Rolling
Correction | Averaging

(ppmV) (ppmV) (%) Time!

Pursuant to

- Boilers <40 MMBtuw/hour h ()G 9
Core Requirements T

--

/ Flars --

A Operators must meet NOXx limits in Table 1 [t --
24-hour
S LR R NE BT R e I-- .
f A Y A U a 8 A y t A S dZ 2 -F Petroleum Coke Calciner )

A Conditional NOx limits were developed to (ppmv) ol o e
acknowledge achieving Table 1 NOXx limits S

some units h ave. >40 MMBtuw/hour >110 MMBtwhour 24-hour

A A high coseffectiveness due to high capitjgerynessms
cost and/or low-emission reduction | G Tusbines fcled with

FCCU

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

Gaseous Fuel other than

24-hour
. 2 . Natural Gas
geustkl
C : our
Sulfuric Acid Furnaces K 40— 10 MMBtuwhour

A Incorporating the conditional NOXx limits 3

% Averaging times apply to units ope
reduced the average cesiffectiveness to pursant o Attt A of s

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

reduced for each class and category (BARCT) pursuantto Attachment A of ths rul. Requirements, including averaging times, for unit

without CEMS are specified in subdivision (k).



Reqwrements for Large Bollers and Heaters

OX nna aa. Udz | 2 dzND
Table 2
Unit TabliiemlitNOx Conditional
(PPmY) NOXx 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

NOx Emissions (Tons/Day)

10

Initial Estimated

Reductions Large Boilers

(0¢]

\l

(o)}

(63}

and Heaters

2017 Baseline PR 1109.1



Table 2 Conditional NOx Limits

Unit Correctlon

Boilers
>110 MMBtu/hour

FCCU

Gas Turbines fueled
with
Natural Gas
Process Heaters
407 110
MMBtu/hour
Process Heaters
>110 MMBtu/hour
SMR Heaters

Vapor Incinerators

Rolling
Averaging
Time?

24-hour

365-day
7-day

24-hour

24-hour

24-hour

24-hour
2-hour

A

A

A

Conditions for Using Table 2 NOx Limits

Operators cannot use Conditional Limits if: -
A Permit to Construct issued on or after
December 4, 2015 for post combustion
controls —
A Potential NOx reductions is greater than: ]
A 10 tons per year for boilers or process

o

heaters 40 and 110 MMBtu/hour g@ should meet Table

A 20 tons per year for boilers and process
KSIFGSNBE xmmn aa. U0z

A Unit currently has permit limit or is currently
performing at or below the applicable Table

New SCRs should
meet Table 1 NOx
Limit

Units with large
potential reductions

1 NOx Limit

Unit already
achieving Table 1

NOXx Limit

NOX limit Unit will b
- - 1 nit wil pe
A Unit will be decommissioned ’:l‘

Operators must submit a permit application by July 1
2022 and meet Table 2 limit 18 months after Permit
to Construct is issued

tw mMMadpdm Ay Of dapR8zhf AIRRSRaAZ2Yya 7T

units¢ early permit submittal is not required for pre
qualified units

11



2017 NOx Potential NOx

P R 1 109 . 1 POte ntlal Equipment Type Ba_sel_ine Emiss_ion
. . : Emissions Reductions
Emission Reductions (tpd) (tpd)
Boilers & Process Heaters
A PR 1109.1 will potentially reduce X¥nn aa. Udz KNJ ' '
7.7¢ 7.9 tpd of NOX Coke Calciner 0.71 0.68
A Estimated to achieve over 70% SMR Heaters 11 06
reduction in NOx emissions from boiler Gas Turbine
and process heater categories
A Percent reductions vary based on 2ot 0.83 0.4
emission reduction potential, some Boilers & Process Heaters
units already achieving low emissions <40 MMBtu/hr

A SCR can achieve 95% NOx Reductions SRU/TG Incinerator 043 01
for uncontrolled units v I t 005 503

A 41 boilers and process heaters currently apor. ncm.era ors ' '
have SCRs installed Sulfuric Acid Plants 0.1 0

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

for p()tht_enti?ll_eli_?ibility to meet Table 2~ 1 gqfimated reductions based on units anticipated to meet .conditional lin
e b 2 Includes projected NOx emission reductions from-efdife burner
replacement and emerging technologies

12



B-Plan and BECAP Requirements

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

AB-Plan and:BCap provides options to
achieve BARCT Iin 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

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

W

AB-Cap is a BARCT
equivalent masscap

ARequires operators to
accept a NOx emission
limit for each unit

A Allows facilities to take
credit for equipment
shutdowns and

throughput reductions

\_ W




NOx Emission Targets foi(&p and B2lan 14

T — Aggregate NOXx
R 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
all facilities based on FacilitySpecific Emission Targets that are
NOX limits'in Based on Table 1 and Table 2 NOx Limits

Table 1 and Table 2



Alternative Implementation ScheduleRlan) 15

é )

Al-Plan is a phased
implementation
schedule

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

operational disruptions

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

AThe flexibility in the-Plans allows the facilities to install
the NOx emission reduction projects during schedule

maintenance to help minimize downtime and additional
cost

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



PR 1109.1 Implementation Considerations

REetneries competing:
'0r same pool of

SKilled labor,

»

equipment

Large
manufacturers,

| Number of
companies, etc. = Projects
Integrating projects. in Need to

refinery turnaround- Minimize Capital
Scheadules minimizes ler:qutlolnS Investment
uel supply aisruptions: SuplSIey

Most turnaround e—0

Sschedules are 3to 5
years, a tew are 9 to 10
yeE

J)
Q)

QU
J )

~ (S new selective
catalytic reduction (SCR)
projects
~25 SCR upgrades project
SCR projects customizec

and require complex:
engineering
Challen g,, g to Integrate

within existing facility
Structure

Capi tal costs for each
project $10 to $70 million
Cost per petroleum
refinery ranges from $179
million to $1 billion



I-Plan Options Provision Phase | Phase Il Phase IlI

Percent Reduction
Targets

B-Plan Only Submittal Date January 1, 2023 January 1, 2031

I - P I an O ptl O n S No later than 36nonths after a

Permit to Construct is issued

Percent Reduction

Z . . I-Plan Option 2 Tafgets
APR 1109.1 includes five "
I-Plan OptlonS allowed pursuant to Submittal Date v “EY

Compliance Date

A Some 4P|ans are I|m Ited tO paragraph (h)(7) No later than 3@8nonths after a

Permit to Construct is issued

the type Of BARCT Percent Reduction
I I-Plan Option 3 Targets
P | o | o | o
Al-Plan Option 2 and 3 have aliowed pursuant to IEAEE S My y
an additional condition tha P29raPh (N(7)  eEs N,;’e"’;‘rf,{ Eﬂagoii?rﬁii*}i ?sf;ire‘f; -

the faC|I|ty mUSt be _ _ Percent Reduction

aChieVing a NOX SEtT> S IO I-Plan Option 4 Permcaton
rate less than 0.02 pound  "E.0%n _
per m|”|0n BTU Of heat No later than 3@Gnonths after a

Compliance Date . o
1 Permit to Construct is issued
Input

Percent Reduction
Targets

I-Plan Option 5 Permit Application
B-Plan Only smenf;I Date PR 0 anuary - 2% My

17 Compllance Date No later than 3Gnonths after a Permit to Construct is issued




Cumulative NOx Reductions from Major Petroleu
Refineries Based orPlans
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Compliance with the WCWLB CERP




Socioeconomic Impact Analysis 20

ASocioeconomic Impact Assessment and 3rd Party Reviews released September 7,
2021

A Total cost estimated to be $2.34 billion (net present value)
A Estimated average annual costs of $132.5 million per year

A Documents can be viewed here:
attp://www.agmd.gov/ihome/rulescompliance/rules/scagnuiule-book/proposedrules/rule-1109-1

ALocal price of gasoline is projected to increase by less than one cent per gallon

AAverage annual regional job impacts are projected increase by 213 jobs per year
A In general, job gains are in the construction sector
A Job gains from construction is expected to outweigh any negative impacts on affected industries

AMonetized public health benefits estimated to be $2.63B (net present value)

A Benefits include approximately 370 premature deaths avoided, 6,200 asthma attacks avoided, and
21,400 work loss days avoided



http://www.aqmd.gov/home/rules-compliance/rules/scaqmd-rule-book/proposed-rules/rule-1109-1

Next Step Public Hearing: November 5, 202




Proposed Rule 1109.1 Staff Contacts | 22

Susan, Nakamura Michael Krause Heather Farr
Assistant DEO Planning & Rules Manager Program Supervisor
Shakamura@agmcd.gov mkrause@agmad.goVv hfarr@aqgmad.gov
909.396.3105 909.396.2/06 909.396.3672
SaradyKa Mojtaba Moghani, Ph.D. Zoya Banan, Ph.D.
AQ Specialist AQ Specialist AQ Specialist
ska@agmd.gov mmoghani@agmd.gov  zbanan@agmd.gov
® 909.396.2331 909.396.2527 909.396.2332

South Coast

AQMD




Proposed Rule 429.1 Contacts

Susan, Nakamul ViIchael MOTrTIS
ASSIStant D Flanning &« Rules Manag
SHiaKamura(@agmeo.gC MMOrrSs @agma.go
JUY.5960.510 909.396.328
Rodolfo Chaco ISabelle shin
Frogram- Supervise AQ Specialis
[chacon@aqgma.go IShine @agma.go

009.396.272 YUY.5Y90.50U0




PAR 1304 and PAR 2005 Contacts

Susan Nakamul Viichael IVIOrTIS
ASSIStant D Flanning &« Rules Manag
SHiaKamura@agme.gc Mmerns@agmad.go:
IUY.590.510 909.396.328
uyenuyen V( |_1zabetn Gome
Program Supervisc AQ Specialis
VG @:a C rru:jkgmj Lep ‘l'lL—Z@’d-‘}mCLg@’!

4 [ Yy M ﬂ [ 1 \ L D -
009.396.223 9UY.590.510




CEQA Contacts

barpara Radlel Revin N
\ 0O <necialic
Program Supervis AQ Speciali:
pradiein@agmad.go Kn@agma.go

ac
009.396.271 9UY.390.240




Socloeconomic Contacts

lan Viaciiliar

Shan ‘Dabiria
Program Supervisc AQ Specialis
Saalirian@agma.gao
IUY.590.00 [




