Proposed Rule 11094 NOx Emission Reduction
for Refinery Equipment and Related Operations

Working Group Meeting #21
May 27, 2021

Join Zoom Webinar

WebinarlD:
Teleconference Dialn:
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https://scaqmd.zoom.us/j/94122770028

\‘ Progress of Rule Development
‘ Progress and Status Since Working Group Meeting #20
\‘ Bridge Concepts
\‘ Incremental CosEffectiveness Assessment

|
‘ Alternativel-Plan Concepts

/
‘ Gas Turbine and SMR Heater Folapv

‘ Proposed Rule 429.1 Update



Progress of Rule Development

Summary of Working Group # 20 (04/30/21)

ADIScussewnird party reviewers 1or the Socioeconomic iImpact Ana
ASummarized tn rﬁvésea 0 COSt data recelved 1rom 1aci

APresented comment letters received and ongoing stakenolder met

ADiIScussed BARC | Implementation ‘,omph;z_":_.:e ANCe plans co
APresented Proposed Rule 429.1:. Sldpand Shutdown Provisions at Petrole

:’\ﬁ’f lf’l Lod fl L o3

AClearsign' presented an update on their purner technolc



Progress and Status Since WGM




Status and Progress Since Last WGM 5
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Costs
-~ Continued BARCT Assessment including-Effsttive and
. Incremental CosEffective Analysis

Continued Meeting with Stakeholders

Working on Revised Rule Language
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1 Biological Diversity, Coalition for Clean Air, Earth Justice, Communities for a Better Environment, Natural
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Continued Meetings with Stakeholdeysont.

AStalT ana stakenolaers aiSCUSS
Al-FPlans ana s~ lar
ppm anllity of BARCT limits and/or retrofit technologies to sp¢
Units/equipmen
A Alternative comphance optionsalternative mass cap approe
ABARC | Fevaluation 1or the units operating near bARC 1 |
AStartup, snutaown, and maintenance considerati



AOnN Viay 20th stalt met with VWSPA and aiscl
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Meeting with WSPA on May 20th

P R1504 exemption and gwliutant bBAC
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Rampoll refinery heater/boiler cost analysis (deldentified, aggreg

AQIVID BARC T anal

WSFA LUpPLC

VWS PFPA option would retain the RECLAIIM Stru

ncluaes addaditional trading restrictio
I

R 1'CS would be shaved to BARC T |
Retaining the RECLAIM structure woulid provide the b

AVVSPA Will provide the proposal In writing to stait 1or turtner consiaer




Review and
Evaluation of
Revised Cost
Data

AAIl costs data provided
by the facilities were
provided to Norton
Engineering
Consultants (Norton)
on 4/27/21 for their
review and evaluation

<

b2NI 2y 9YIAYSSNAYIQA
Revised Costs

Preliminary Report

AMay 14, 2021,
including a review of:
AUItra-Low NOXx

Burner Upgrade
Costs

ASCR Costs for
Burner and Heaters

tNSéAY
/Staff N
Recommendation

ARe-evaluation of BARCT
for specific class and
categories will use:

AAll facility-provided
revised cost (71% of
data for large boilers
and heaters is facility
data)

AUpdated U.S. EPA SCR
model with revised
facility cost data
(estimate remaining

COsts)
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@ Continued BARCT Assessment including-Effesttive and 10

Incremental CosEffective Analysis

A Staff is revising the BARCT assessments for major categories based on revised
cost estimates received from facilities
A Evaluating units with high cesffectiveness (cost outliers) to develop near limits

o Near limits are for units that are retrofit with NOXx control technology and achieving near the
proposed limits

o In lieu of meeting proposed BARCT limit, operators can accept permit limits at the near limit
o Unit must already meet near limit, cannot retrofit unit to meet near limit

A Revising coseffectiveness calculation using modified cost curve

A Including the incremental coglffectiveness assessment in BARCT assessment when more
than one technology was identified to achieve emission reductions

ABased on new costs, staff anticipates:

A Development of near limits for large boilers and process heaters, FCCU, gas turbines, and
SMR heaters

A Revised BARCT limits for boilers and process heaters (>40 Mi)Btu/



Working on Revised Rule Language

-~

AStalt Nas been Working on revised ruie language, mciuding c
and Provisions corresponaing g°lan anad g lar
A I ne revised rule language contains new and updated provi
added since the latest version o1 the ruie language releas
pecemper 207
A Stailt IS currently :ama ating the bARC | lImIts-which may r
nciuded in tnis revised version of the ruie langu



Marathon Petroleum Comment Lette




Marathon Petroleum Comment
Letter

A Staff received a letter from Marathon
PeEroIeumCorporatlon (Marathon) on May
12!

A Marathon anticipates some of their SCR
projects may exceed the federal major
modification threshold for PM 2.5 which is
10 tons per year which will:

A Trigger BACT PM requirements

A Require expensive sulfur cleanup of their
refinery fuel gas

A The letter includes a hypotheticekample
calculation of the potential PM increase
based on PM emissions from an actual
source test data from their heater

. Tesoro Refining &

Marketing Company LLC

thon Patrcloum Corparatian

y = Carsan Jperations

Iln 8100

May 12, 2021

VIA Certified Mail and eMail (wrastriimagmd, gov)
Return Receipt Requested

ast Air Quality Management District
pley Drive
Diamond Bar, CA 91765

Re:  Fourth Set of Comments on SCAQMD Revised Draft of Proposed Rule 1109.1 — Emissions of
Onxides of Nitrogen from Petroleum Refineries and Related Industries
(Revision Date: December 24, 2020)

Dear Mr. Nastri:

On behall of Tesore Refinin, )
Petroleum Corpors [colle i, M APC seiates Oppo vide South Coast
(SCA MD ) with additional comments on the Revised Preliminary
of Nitrogen from Petrole tefineries and Related
ssuul on December 24, ! Thre t the rulemaking
continues to be active participants in Proposed Rule 1109.1 working group meetings
MDD staff.

Dcrcm hcr
impacts

fired boil
proposed.

particulate mateer at ref el g ﬁrcd mmhu\t' n sourees is a time and resource-intensive permitting

bettped e samd. anee/ edoit-sourcefnde-book/Propeses - Ruden/1 109.1 /e 1041«
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Key Comments from Marathon Letter 14

/

Comment 1;

\

South Coast AQMD Has Not Shared Results of SOx/PM Survey

/

/Comment 2:

N\

South Coast AQMD Provides No Information to Substantiate that
Fine Particulate Would Likely Be Below Federal Major Modification
Thresholds

y

/Comment 3:

\

Based on the Example a 425 MMBtu/hour Unit Will Exceed the
PMZ2.5 Federal Major Source Modification Threshold of 10 tons per
Year

/Comment 4:

EPAOsSs nProject Aggregationo Pol

Emissions Increase for the SCR Project is Combined with other
SCR Projects at the Refinery

/
|




Comment 1: South Coast AQMD Has Not Shared
Results o650XPM Survey

ABased on théO)Gurvey, total TOTAL SULFUR IN REFINERY GAS BY FACILITY
sulfur in refinery fuel gas
varies between 25 ppm to
180 ppm

ACompared to the BACT limit of
30 ppm sulfur

A Three facilities are near or below the
BACT sulfur limit for refinery fuel gas

A Four facilities are substantially above
the BACT sulfur limit
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Refineries
—BACT - 30 ppm Sulfur
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Comment 2: South Coast AQMD Provides No Information to
Substantiate that Fine Particulate Would Likely Be Below Federall6
Major Modification Thresholds

AStaff evaluated existing units at refineries to determine scenarios where
Federal 1Gpy PM threshold could be exceeded

A PM emissions depend on several variables:

-

O\ N RSTE 0N (0 Typical conversion rate is ~ 3%, but newer catalyst technology can
achieve much lower (1.2% or less)

wHigher sulfur concentration results in higher PM emissions
wSulfur content in refinery fuel gas ranges from €480 ppm

wHigher firing rate results in higher PM emissions

Size of the unit wPR 1109.1 units range front®50 MMBtu/hour




Comment 2: South Coast AQMD Provides No Information to
Substantiate that Fine Particulate Would Likely Be Below Federai] 7
Major Modification Threshold&ontinued)

A To exceed the Federal PM threshold, a
heater would have to exceed the following
firing rates for various conversion rates an
sulfur concentrations

A 3% SOto SQ conversion rate is typical for
new SCRs

A No single boiler/heater or group of boilers
and heaters would exceed the threshold

A If multiple SCR projects were aggregated,
IS unlikely the threshold would be
exceeded since:

A 2,540 MMBtu/hour is the highest cumulative
total at a refinery for units needing SCR

A All refineries have communicated that SCR
projects will be staggered based on their
turnaround schedules

Firing Rate (MMBTUIr) @ varying total sulfur concentrations
required to exceed Federal PM threshold (10 TPY)

Catalyst
Conversion

SO2 t0-SO3

40 ppm
Sulfur

39,152
19,576
13,051
9,788
7,830

6,525
5,593
4,894
4,350
3,915

110 ppm
Sulfur

14,237
7,119
4,746
3,559
2,847
2,373
2,034
1,780
1,582
1,424

150 ppm
Sulfur

10,441
5,220
3,480
2,610
2,088
1,740
1,492
1,305
1,160
1,044

179 ppm
Sulfur




Comment 3: Based on the Example a 425 MMBtu/hour Unit Will
Exceed the PM2.5 Federal Major Source Modification Thresholdq] 8
of 10 tons per Year

A Letter provided a hypothetical
example (shown here In
Table 1) in which Marathon:

A Preproject assumes a unit with
no SCR

_ Pre-project (no SCR) | Post-project (with SCR)
w7 Baseline Actual Projected Actual
A Assumed default emission factor NSR Calculation Element Emissions Emissions

of 0.0075lb /MMBtu

. 7 (I/MMBtu)
on a source test of an old heater increase under federal NSR (tpy)

retrofit Wlth an O|d SCR Emissions increase = post-project - pre-project emissions = 24.2 — 14.0 = 10.2 tp

Marathon example on page 5 of the comment letter

Table 1: Federal NSR applicability calculation for SCR NOx BARCT project example.




Example is Not a PR 1109.1 Scenario and Overestimates Post

Project Emissions

Marathon example on page 5 of the comment letter

Pre-project (no SCR) || Post-project (with SCR)
Baseline Actual Projected Actual
NSR Calculation Element Emissions Emissions

Annual heat input (MMBtu/hr)

(Ib/MMBtu)
| |
increase under federal NSR (t )

Emissions increase = - pre-project emissions = 24.2 — 14.0 = 10.2 tpy

19

A Source test was for a rating increa:
of 252 to 302 MMBtu/hour for an
existing heater with an existing SC

A Catalyst has been in operation for
over 10 years (per facility permit)

A Newer catalyst have lower PM
emissions

A Based on catalyst age, likely does
not utilize optimal vanadium
loading which can contribute to
higher SQconversion

1. Letter to South Coast AQMD from Marathon Petroleum Corporation dated May 12, 2021



Estimated PM Emissions for a 425 MMBtu/Hour

Heater with 3% SQo0 SQ Catalyst Conversion 20

AA new SCR for a 425 MMBtu/hour heater is estimated to | Gatalyst |~ >0
emit 2.9 tons per year of PM assuming: Conversion S o
A 3% SQand SQcatalyst conversion rate to SQG Tons/Year

A 179 ppm sulfur content in refinery fuel gas

AA sulfur content of 179 ppm is the highest sulfur content
pbased on the sulfur surveydoes not imply sulfur content
at Marathon is 179 ppm

ATotal emissions of an existing 48BVIBtu/hour heater
with a new SCR are estimated to be 16.9 tons per year
assuming:
Aal N} 0 K2y Qa ta SaiuoAYlFLdS F2N I K
A New SCR PM emissions of 2.9 tons per year

A)\¢



Three Possible Scenarios Under PR 1109.1 21

Not a PR 1109.1 Scenario PR 1109.1 Scenario 1 PR 1109.1 Scenario 2 PR1109.1 Scenario 3
Pre-Project | Post-Project || Pre-Project | Post-Project || Pre-Project | Post-Project || Pre-Project | Post-Project

Heater Heater Heater Heater Heater

Existing unit  Existing unit | Existing unit EXxisting unit | Existing unit EXxisting unit | Existing unit  New unit
with no with existing with no with new with SCR with new with no with new
SCR SCR SCR SCR SCR SCR SCR

A There are three general scenarios for new SCR installations expected under PR 1109.1

Aal N G0 K2y Qa S Eptoject #miSsiosTare basddi®riai existing unit with an
existing SCR



Estimated PM Emissions for PR 1109.1 Scenario22

AFora 425 MM PR 1109.1 Scenario 1 PR 1109.1 Scenario 2 PR 1109.1 Scenario 3
Btu-/hr heater’ Pre-Project | Post-Project || Pre-Project | Post-Project || Pre-Project | Post-Project
estimated increase J J j j j j

iIn PM emissions
are less than EEsTe I foater |
3 tons/year

A Estimated PM

emissions are well
below the federal Existing unit  Existing unit § Existing unit Existing unit

major modification with no with new with SCR with new
threshold of SCR SCR SCR SCR SCR

10 tons/year 14 tons/yr ~ 16.9tons/yr | 24.2 tons/yr 16.9 tons/yr | 14 tons/yr  16.9 tons/yrl
PM Increase: 2.9 tons/yr || PM Decrease: 7.3 tons/yr PM Increase: 2.9 tons/yr

Existing unit ~ New unit
with no with new

L Emissions from a new heater with a new SCR for a 425 MMBtu/hour heater are expected be less than an older heater witRa new



/| 2YYSYU nY 9t! Qa Gt N22SO0 ! 33NB3I
Considered if the Emissions Increase for the SCR Projectis =923
Combined with other SCR Projects at the Refinery

AUnder the federal NSR applicability test, if a
_prOJect does not_hav_e a S|gn|flcant SHullns Federal Major Modification Applicability Test —
Increase the project is: Three Component Test

A Not applicable to NSR Sen Sten2 e

A Not evaluated under the final NSR applicability test| “rains B “Foec” B toc [ S(‘”t" ¢ W ppican
that evaluates net emissions over a ContemMporan ey eem rojoct? JIll Ammoniz, and SO _
perIOd Majozféi:lggnz emissslon: ::carease = e is:ione::ease

AThe project aggregation step is to ensure tha . . :
permitting projects are not separated 1o av0|

NSR pplicable pplicable PP

A.laSR 2y a0l ¥TFQa lylrftearas |IIANBIAFGAY
units as one permitting project would not
exceed the threshold of 10 tons per year



Summary of G&ollutant Issue 24

Aal NI} 6 K2y Qa SEIFYLX S A& y2i4 NBLINBaSyial
would involve a new SCR

AStaff is developing proposed amendments to Rule 1304 to include limited
BACT exemption to address PM increases

ABased on the analysis, unlikely that multiple units will exceed the federal
PM threshold

ALikely all permitted projects will fall out of the federal NSR applicability
threshold, which will not require projects to evaluate net emissions from
contemporaneous projects

AUtilizing a lower conversion rate catalyst will reduce PM increase



Bridge Concept




Bridge Between RECLAIM and PR 1109.1 '+ 26

AOne of the components needed to ensure the RECLAIM transition meets Clea
Air Act Section 110(1) Is to incorporate enforceable mechanisms in those
landing rules with implementation dates that will occur after facilities
transition out of RECLAIM

AStaff anticipates that facilities will be ready to exit RECLAIM no earlier
than 2024, which is before BARCT requirements in PR 1109.1 will be ful
Implemented

AU.S, EPA sugg{ests that staff incorporate interim emission limits for all
eR%u(llerRel\r/llt that have compliance dates after the facility transitions out of

Alnterim limits would only apply to equipment with compliance dates after
the facility exits RECLAIM




Guiding Principles for Establishing Interim Limits £ 27

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

Alnterim limits are not an interim step down to BARCT emission limits
ANo additional emission reductions from interim limits is required
ADesigned to ensure no backsliding under Clean Air Act Section 110(])

Alnterim limits will apply to individual units and ensure RACT requirements are being
met

Alnterim limits will be incorporated in PR1109.1 for units that have compliance dates
after January 1, 2024



General Approach for Establishing Interim Limits = 28

Alnterim limits will be based on class and category of equipment

A Staff will use the following information to establish interim limits:
A Current permit limits
A Default emission factors used for annual emissions reporting
A Actual emissions

AStaff has developed initial recommendations for mtenm limits for all eqmpment
OFiS3I2NASa SEOSLII fI NBHS 062AfSNA YR KS

AStaff is still evaluating large boilers and heaters and has not developed initial
recommendations
A Large boilers and heaters have wide variation and most units do not have existing permit limits

A Staff is assessing different parameters to establish interim limits such as with and without SCR, unit
Size, and unit age



Potential Interim NOx Limits for PR 1109.1 Equipment 29
Categories

, Percent Averaging Time

Unit NOx (ppmv) CO (ppmv) 02 (Rolling Average) Comment
Boilers and Heaters <40 MMBtu/hour 40 2 hour Required permit limit
. 2AESNE YR I St Discussed on following slide
FCCU 40 365 day o
_ Consent decree or permit limits
Gas Turbines 20 24 hour
Petroleum Coke Calciner 70 365 day
SRU/TG Incinerators 100 24 hour Current NOXx levels
60 without SCF
SMR Heaters 20 with SCR 24 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 RECLA

Vapor Incinerators 130 Ib/MMscf 3 Default emission factor



Current NOx Concentration Levels of 0
C2AESNR YR | 8t GSNE xnnid a

Boilers >40 and <110 MMBtwhr

Heaters >40 and <110 MMBtwhr

Nox (ppm)

NOx (ppm)

30 40
Size (MMBtuw/hr) Size (MMBtu/hr)
® Heaters 40 - 110 MMBtu/hr — 85 ppm NOX 45 ppm NOX (exisitng SCR) ® Boilers40 - 110 MMBtwhr ~ ——85 ppm NOx

Heaters =110 MMBtuw'hr Boilers >110 MMBtwhr

NOx (ppm)

NOx (ppm)

09
150 200 250

300
Size (MMBtw/hr)

Size (MMBtwhr)
25 ppm NOX (existing SCR)

110 MMBtw/hr —60 ppm NOx

® Heaters > 110 MMBtw/hr — G0 ppm NOX 25 ppm NOX (existing SCR)




Incremental CosEffectiveness




Comment Letter on Cosiffectiveness and Incremental 32
CostEffectiveness

AlLatham and Watkins on behalf of the Regulatory
Flexibility Group and the Western States Petroleum
Association submitted a comment letter on cost
effectiveness and incremental cestfectiveness when
establishing BARCT

AConcerned about the manner in which staff is
evaluating coseffectiveness and incremental cest
effectiveness for the control options under
consideration
A52Sa y20 o0StASOS adl ¥F¥Qa _INJ
requirements of Section 40920.6(a)

A Staff provided a detailed response to this letter during
the RECLAIM Working Group Meeting held on Mdy 13



