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‘ Progress and Status Since Working Group Meeting #21

‘ WSPA Proposal and Staff Response
\
‘ Updated Costs and Analysis
|
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‘ BARCT Reassessment for FCCU

[
‘ Initial Concepts for Mass Emissions Approach

‘ Next Steps



Progress and Status Since WGM




Status and Progress Since Last WGM 4
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ACompleted BARCT reassessment, includingeftettiveness, incremental cest
effectiveness, and near limit assessment for units with high-etiettiveness,

A Large boilers and heaters
A FCCUs

AContinued meetings with stakeholders, WSPA, CCEEB, and environmental
representatives
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APublic hearing moved from September to November 2021



Comment Letters from Environmental and
Community Groups

A Received two comment letters from seven environmental and commun
groups

A First letter received on May 20, 2021, requested that any proposal to ¢
a facilitywide mass caps be rejected
A PR 1109.1 should transition refineries to a command-control regulatory
framework with equipmenspecific limits
AFacilityg A RS Yl &a Ol LJ dzy RSNXYAY Sa (KS Nzt
o Recreating the NOx RECLAIM program at the facility level, which conflicts witn ©
mandate to transition facilities to commarehd-control
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A A mass cap is difficult to enforce

A Concerns regarding uncertainties associated with calculating famility mass caps
for each refinery, including equipment concentration and flow uncertainties, and
emissions monitoring calibration and downtime issues
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Received Two Comment Lettec®(t.)

ASecond comment letter submitted on June 17, 2021 to the

South Coast AQMD: Board:

A Requested the South Coast AQMD transition refineries from RECLAIM
commandand-control system

A Concerned that Western States Petroleum Association (WSPA) has a
proposal to continue RECLAIM

A Demanded that refineries install pollution control technologies that have
been available for decades

A Requested the Board to direct staff to finalize Rule 1109.1 and bring it t
the Board as soon as possible but no later than September 2021
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June 17,2021

Via Electron il

Cha t and Members of the Committee
Stationary Source Comumittee

South Coast Air Quality Management District (AQMD)
21865 Copley Drive

Diamond Bar,

Re: Agenda Item No. 1 — Fourth Update on the Development of Proposed Rule 1109.1
Dear Chair Benoit and Members of the Committee:

On behalf of the undersigned organizations, we submit comments on the South Coast
AQMD staff’s update on Proposed Rule 1109.1. a al component of the South Coast
AQMD’s transition from the Regional Clean Air Incentives Market (RECLAIM) to a command

stem. As implementation of the 2016 Air Quality Management Plan (AQMP)

s in the South Coast Air Basin actually install re:
ritical to pre g cleaner air to millions of breathers in the
region, particularly those living near the fenceline of petroleum refineries. When adopted,
Proposed Rule 1109.1 will achieve more em: reductions than any other stationary source
rule considered by the South Coast AQMD in the last decade. However, we continue to be
disappointed over the continuous delays over Proposed Rule 1109.1 due to industry delay tactics.

‘While significant progress has been made to-date in dismantling the flawed RECLATM
program, including ing sever: -saving command-and-control regulations, Proposed Rule
1109.1 delays are no longer ted. In fact, these delays mean industry has space to re-
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Socioeconomic Assessment Update /

A Staff is currently preparing Draft Socioeconomic Impact Assessment (SIA)
A Including estimated public health benefits and projected emission reductions

ASeparate thirdparty reviews will be conducted for:
A Draft SIAKleinhenZEconomics)
A Public Health Benefits (Industrial EconomiEsgy

ATo address Governing Board Member comments, staff will estimatethessgh of
PR 1109.1 compliance costs onto gasoline prices

A Cost passhrough is the increase in retail price arising due to an increase in operating costs

A Staff working with thirebarty contractor
o Dr. Erich Muehlegger, Associate Professor, UC Davis
A Research focus in environmental and energy policy
A Recent publication record on cost pabsough in the U.S. oil refinery sector



CEQA Assessment Update 8

AStaff is preparing a Draft Subsequent Environmental Assessment to the
December 2015 Program Environmental Assessment for NOx RECLAIM
and the March 2017 Program Environmental Impact Report for the 2016
AQMP
AWill include PR 429.1, PAR 1304, rescind Rule 1109, and pending rule

development
A Will be released for a 48ay public review and comment period

AStaff has met with stakeholders who provided updated data which is being
iIncorporated into the Draft Subsegquent Environmental Assessment
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AON June 2" WSPA presented an option 1or a

priadge that woula generally retain the RECLAIM

AWSPA Concept Summary

AUse Regulation XXa s -t-h'e- nbr i dgeao

WS PA Bndge equivalent NOy emissions reductions
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Concept

AAdjusted BARCT-equivalent tacility allocations are met
nrougn installation of control equipment at a facllity level
N\ Al ~4 A ~lhAavia) Farnilityvs ~ A At A ~ + ctAard o r Yo )o.
Adjust (I.e., shave) Tacility allocations to start in 2025-
2025 timetrame

ARestrict new purchases ot 1YB NOy RTCs starting 2022

1 vl - Fea NtiNn N ' Y
untary exit option to Regulation X>

AAt the end of the last compliance year fully sunset
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RECLAIM is Not
Needed for Bridge

wNOx emission limits that
will not require
reductions can be the
bridge until units fully
implement landing rules

wConcerned about

unnecessarily prolonging
RECLAIM

wlIndustry comments in
the past have focused o
disproportionate
Impacts

Amendments to
Regulation XX are
Challenging

wIallof AaKAY
be resource intensive

wMust determine the
amount of RTCs that
would be retired upon
exiting RECLAIM

wAnalysis of market
Impacts as facilities exit
RECLAIM is needed

Equity to Non
Refinery Facilities

wSome norrefinery
facilities have
compliance dates after
refineries

wRefineries had
information to purchase

infinite year block RTCs
before nonrefineries

wNew facilities that did
not receive an initial
allocation

2 { 1z

State and Federal
Approvability

wRevisions need approva
by CARB and U.S. EPA

wConcerns about use of
RTCs in lieu of BARCT
Health and Safety Code
Section 40920.6

wU.S. EPA is concerned
about prolonging
RECLAIM
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Alndustry concerns for the bridge can be addressed without retaining RECLAIM
AStaff presented bridge concepts during Working Group Meeting #21

Alnterim limits would reflect current operating conditions until BARCT emission limits are
achieved and ensure enforceable emission limits are in place

AStaff included potential bridge limits Table from Working Group Meeting #21

for most categories in last working Nox (ppmy) €O (ppmy) " L e
g ro u p m eeti n g Boilers and Heaters <40 MMBtu/hour 3 2 hour Required permit limit

AThe proposed limits that are based ... DS entdcree o permitit
current NOXx levels will be based gn *ertem coke catiner 7

Boilers and Heaters 240 MMBtu/hour Discussed on following slide

SRU/TG Incinerators 100 24 hour Current NOx levels
annual average CEMS data SR Hesters 60 without SR 28 hour
SMR Heaters with Gas Turbine 5 24 hour

May not need interim limits, permit
Sulfuric Acid Furnaces 30 365 day limit required prior to existing RECLAIM

Vapor Incinerators 130 Ib/MMscf 3 Default emission factor
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Heatersid0 MMBtu/hr

AlLarge boilers and heaters have wide variation and most units do not have
existing permit limits

AConsuderlng establishing'a 0.03 Io/MMBtu factimde bridge limit for boilers
YR KSFUOSNB xnn aa. 0dzk KNJ
A Mirrors the requirement in the original Rule 1109

AlF2yaraitSyia: gAaK 1! 1tva5Qa wS3dzZ I GA2Y d 6KAOK
heaters at petroleum refineries

Staff Recommendation:

Establish facilisgd A RS AYUSNRAY fAYAG F2NJ o2Af SNA |




FacilityRevised Cost Da




FacilityRevised Cost Data 15

AStaff is reassessing the proposed NOx BARCT limit for major categories based
on the revised cost data provided by the facilities in March 2021

ASummary of faciliprovided cost data
o Recelved revised cost from facilities in March 2021
o Received 108 new or revised SCR cost estimates

o Previously received cost for 58 SCR projects
o Majority of the facilityrevised costs data was for boilers and heat&t®

MMBtu/hr retrofits but also received revised costs for NOx controls or unit
replacement for FCCUSs, gas turbines, vapor incinerators, and flares

o Recelved facilityevised cost estimates for SCR, SCR upgrades, wet gas scrubbers,
burners, fuel gas treatment, dry lelNOx combustor, and unit replacement

o Costs ranged from $2 MM to $300 MM per project
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Cost Data

A Norton reviewed the facilityevised cost data and provided the

following cost comparisons:

AwSOAASR 0dzN)YySNJ O2aia ¢SNBE O2 YREEREELECENTAHSLUEIEL ISR TSI ETES
forburnerupgrades for SCR retrofits on heathers and

AwSTAYSNEQa AYAGALE O2adG RIOF
estimates from the 2014 NOx RECLAIM BARCT feasibility study 60

AwWSTAYSNEQaE NBOAASR O2al0 RIFGL
estimates from the 2014 NOx RECLAIM BARCT feasibility study
shown in the graph)
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Ab2NIi2y Q& Hanmn bhE w9/ [!La
costs for:

A 3-bed catalyst system

A Material costs including catalyst as provided by a vendor o
7 ~ 7 A ~ Ve Iring rate ( u
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FacilityRevised l FacilityRevised 2o E e
Burner Costs SCR Costs

Most of the facilityrevised cost b2NL2yQa SauAYFuSR {/w O
data for burners was consisten middle of the refinery's initial cost data but is at the low
GAGK &dGdeLmo end of the facilityrevised data

NOIRTON

15 of the estimates were withi 15 facilityrevised datapoints were significantly higher

expected range and 5 were
outliers Increases to the cost estimates are not unusual as proj

scope definition improves during the later stages of
engineering design

ANorton concluded the costs provided by the facilities are not unreasonable,
considering potential complexity



South Coast AQMRevised Cost Curve
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Power Curve used by U.S. EPA SCR Cost Model 19

AStaff used facilirevised data SCR Total Installation Cost CurieRevised
to update the power curve $600,000
used by U.S. EPA SCR Cost
Model

AIncluded all datapoints received
for SCR Installations on boilers a
KSFGSNA »¥mn aa.

AGraph shows power curve wi

facility-revised cost data .

A Revised curve used to update th 200 300 400 500
U.S. EPA cost model Heat Input (MMBTUh)
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e Facility-Revised Costs for Heaters & Boilers




South Coast AQMRevised Cost Curve for Burners 20

AFaCilitieS prOVided 20 revise Low NOx Burner Cost Curve
total Installed cost estimate sk
for ULNB/LNB

A Staff used all facilityevised
cost data to update the cost
curve used to estimate burner
Installation costs

$250,000
$200,000
$150,000

y = 3041901453

$100,000 R2 = 0.0263

$50,000
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2 ppm with ULNB/SCR In-WGIM #!
DL—LE:zF_L*F},? 17, Z0.
A I hira-Party Engineering Consuitants suppol
aul ++Qa
resented conclusions In WGIvi #1¢
C\

P
pecembper 10, 20,

Alnaustry stakenholders' commen
A Technical feasibility of achieving 2 ppm with ULNB an

ACosts used to estimate cesffectiveness

Initial BARCT NOx Limits for Cost-Effectiveness Analysis for
Heaters > 40 MMBtu/hr Using Refinery Gas :

2 ppm

Combination of
SCR (95%

reduction) and
ULNB (< 30 ppm)

Potential NOx BARCT
Emission Limits

Emissions from this category are high:
Total NOx emission for heaters = 40 MMBtu/hr is 5.24 tpd
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(cont.)

Technology Feasibility to achieve 2 ppm with ULNB and SCR
wWorking Group Meeting #17, twstage SCR presented
as alternative pathway to 2 ppm Slide from Working Group Meeting #17
w Staff assumed 25% increase in cost

w Stakeholders indicated costs could increase by over Options for Achieving Proposed NOx Limit 7
80% of singlstage SCR installation

w Space constraint issues and costs are significantly
magnified

| Costs used to estimate ceeffectiveness |

o Facilities submitted revised cost data and staff BTt B [555% NOx rechcton)
reassessed proposed BARCT limits for major categories

w If cost data was not provided, staff used facilities

suggested cost of 80% increase of sirgjdge reactor
for two-stage SCR




Boilers and Heaters by Category

( . - ~
Reassessing BARCT

+  for These Units !

Boilers
(excludes heat
recovery & CO

boilers)

Primary Heaters




Boilers and Heaterg n 1 a dir.- Tedzkical

Assessment 25

Single Stage

Burner SCR

A Technical assessment to achieve 5 ppm and 2 ppm NOx levels detailed
prior Working Group Meetings

A Technical assessment for 50 ppm level using-N@x Burner on following
slide



Boilers and Heatergd0 MMBtu/hr - Technical

Assessment for Burner Technology €0

A American Petroleum Institute (API) provides recommended guidelines for refinery fired heaters (API 560)

burners (API 535)
A Recommended guidelines include heat density and minimum burner spacing for optimal operation and sa
o A higher heat density (MMBtht/ft?) can result in higher flame temperatures and therefore increase NOx emissior

o If burner spacing is not adequate, this can lead to flame interactions or coalescing which results in increased NC
emissions and potential impingement of the tubes

Ab20G 21N} GAYy3 S6AUKAY 3FJdzZARSEt AYySa Aa O2YyaARSNBR aadzo z
Ab2NI 2y Qa wSLIEZNI O2yOf dzZRSRY
A Under optimal conditions, 30 ppm NOx can be achieved with-ULNB
A Suboptimal burner installations will achieve ¢80 ppm
A{ GF TTQ& LINA2NJ G§SOKyYy 2t 2 3eé cahaghiee®BGppSy 0 O2y Of dzZRSR (
A Many units already achieving <30 ppm using ULNB technologies
A Staff received considerable feedback from stakeholders regarding the challenges of ULNB installation an
acknowledged not all units can be retrofitted with ULNB

A Technology assessment will consider 50 ppm NOx levels from burner technology



50 ppm

QOX -
Revised cost

estimates
ranged from
$3.4 MM to
$31 MM

"Revised cost

estimates for
boilers ranged
from $10 MM to
$40 MM
Revised cost
estimates for
heaters ranged
from $2 MM to
$45 MM

Staff received cost estimates fro
facilities that included: unit
replacement, combined SCR and
low-NOx burners, and single SCH
projects

When costs were not provided,
staff estimated costs based on
dual reactor SCR

Revised cost estimates for boilers
ranged from $2 MM to $70 MM

Revised cost estimates for heate
ranged from $5 MM to $244 MM
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RECLAIM CostEffectiveness and

Existing Other Technolog\wy Initial BARCT
2005/2015mp el > B ‘"'  Incremental Cost
Reqgulator |
BARCT Units gulatory”"Assessmen”  NOx Limits Effectiveness
Need to assess cost
40to 110 25/2 DOMm 1.4-134 9-30 pom 50,5, & effectiveness and
MMBtu/ hr PP ppm PP 2 ppm incremental cost

effectiveness

Need to assess cost
50, 5, & effectiveness and
2 ppm incremental cost
effectiveness

>110

MMBtu/ hr 5/2 ppm 1.5-70 ppm 9-30 ppm

Emissions from this category are high:
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Proposed BARCT Limit

/ . . 100 PPM
A Based on revised cost estimates, the average-cost

effectiveness to achieve either 5 ppm or 2 ppm are above
bpanZann LISNI G2y 2F bHiE FT2NJ KS|

ATo reduce the average cesffectiveness, staff is proposing
that units operating between the proposed and near limit
would not be required to meet the proposed NOX limits

Al yAtGa UKIFG NS Fua 2N oSft26 0KS
required to meet proposed NOx limit in Table 1 provided:
A Operator accepts a permit limit at or below the near limit

ANear limit units are excluded from the cesffectiveness
calculation

A Near limit units will not be required to meet the NOX limits in  Near Limi
Table 1

A No additional retrofit costs associated with these units 5 PPM

30

B Xxnna aa

Units > Near

S Detibrdhcded 2

Limit

8QLWYV ” 1H
Limit Not
Required to Meet
Proposed Limit



