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November 23, 2021 
 
Linda Kildahl 
Department of Ecology 
Air Quality Program 
P.O. Box 47600 
Olympia, WA 98504-7600 
 
RE:  Tesoro Refining & Marketing Company LLC’s Comments on Washington’s Regional Haze State 

Implementation Plan Revision: Second Regional Haze Plan (2018 – 2028) 
 
Dear Ms. Kildahl: 
 
On behalf of Tesoro Refining & Marketing Company LLC, a wholly-owned subsidiary of Marathon 
Petroleum Corporation (collectively, “MPC”), MPC appreciates this opportunity to provide the 
Washington State Department of Ecology (Ecology) with comments on the Public Review Draft of 
Washington’s Regional Haze (RH) State Implementation Plan (SIP) Revision: Second Regional Haze Plan 
(2018 – 2028) (dated October 2021), including providing comments on Ecology’s preliminary review 
and conclusion regarding Tesoro’s Four Factor Analysis (FFA) submitted on April 28, 2020 (FFA 
Report). This set of comments supplements MPC’s two previous letters submitted to Ecology during the 
informal comment period. These letters are dated January 4, 2021, and February 16, 2021 and are 
incorporated by reference into this letter. Please refer to these referenced letters, which are included in 
Attachment A, for additional discussions of MPC’s concerns with the draft RH SIP. MPC also endorses 
and incorporates by this reference the comments submitted by the Western States Petroleum 
Association (WSPA) dated February 16, 2021, and November 23, 2021.  
 
This set of comments focuses on the following five areas:  
 

1. Potentially Available Emission Controls Other than Selection Catalytic Reduction (SCR) Should 
be Considered 

2. Ecology Significantly Underestimates Project Costs for SCR 
3. Ecology Overestimated the Emission Reductions Associated with SCR 
4. Ecology Overstates the Visibility Improvements Associated with SCR Controls 
5. MPC Preliminary Comments on the RACT Process 
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1. Potentially Available Emission Controls Other than SCR Should be Considered  

To support the FFA, Ecology originally asked MPC for an expansive evaluation of all control technologies on 
November 27, 2019. Ecology then reduced the scope of the request and instructed refineries on March 9, 
2020 to focus on control costs related only to low-NOx burners (LNB) and selective catalytic reduction 
(SCR).1  
 
MPC provided information on SCRs and ultra-low-NOx burners (ULNB) (instead of LNB) in the 2020 FFA 
Report based on the recommendations from design firms and vendors stating that ULNBs have superior 
performance at a similar cost to LNBs. MPC submitted information and data supporting its conclusion in 
the FFA that ULNB/LNB is a viable NOx control technology that can be installed on certain refinery emission 
units that we identified in Table 3-1 of our FFA Report. Despite not asking MPC any follow-up questions or 
for more information during the FFA process, Ecology has excluded ULNB/LNB as potentially feasible and 
only includes SCR in the draft RH SIP as potential control technology. ULNB/LNB for NOx control is 
potentially technically feasible and could potentially reduce NOx emissions, and should therefore be 
included in the RH SIP. This technology should also be included in Ecology’s future detailed reasonability 
analysis it will perform in order to determine what controls are reasonable.  
 
In addition, selective non-catalytic reduction (SNCR) control is another technically feasible NOx emissions 
control for Fluid Catalytic Cracking Units (FCCUs) and should similarly be included in Ecology’s RH SIP and 
forthcoming more detailed reasonableness analysis.  

2. Ecology Significantly Underestimates Project Costs of SCR  

When developing the costs estimates included in the RH SIP, Ecology used the EPA SCR Control Cost Model 
approach, which significantly underestimates the costs of installing and operating SCR systems. MPC has 
provided much more accurate cost projections for installing SCR, which are included in our FFA Report. 
Table 1 below shows the appreciable differences between Ecology’s and MPC’s costs. For a variety of 
different reasons as outlined below, a strict use of the EPA SCR Control Cost Model approach is not 
appropriate.  
 
 
 
 
 

 
1 See E-mail from Christopher Hanlon-Meyer of Ecology to Bob Poole of WSPA. 
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Table 1 Cost Comparison of Draft RH SIP and MPC’s 2020 FFA 

UnitA 
Capital Cost  
($) 

Direct Annual Cost 
($) 

Annualized Cost  
($) 

Cost-Effectiveness 
($/ton) 

Ecology MPCB Ecology MPC Ecology MPC EcologyC MPC 

CCU 10,286,436 114,030,975D  51,432 2,237,587 977,202 10,747,992 1,159 or 
1,346 14,381 

F-102 5,084,927 20,876,000 134,206 462,549 437,150 2,021,692 2,962 16,086 

F-201 5,084,927 20,629,000 134,206 272,979 437,150 1,813,706 7,589 or 
7,623 35,276 

F-6650 5,084,927 
30,806,000 

134,206 
607,349 

437,150 
2,906,872 

3,736 or 
3,753 21,196A 

F-6651 5,084,927 134,206 437,150 3,520 or 
3,535 

F-751 5,084,927 20,613,000 134,206 259,272 437,150 1,798,805 2,159 or 
2,168 10,060 

F-752 5,084,927 20,613,000 134,206 259,206 437,150 1,798,740 2,570 or 
2,581 10,513 

A Ecology did not perform a Four-Factor analysis on all heaters/boilers included in the MPC Four-Factor analysis submitted in 
April 2020. 

B MPC has evaluated NOx controls for the entire combined unit denoted as F-6650/1/2/3. Crude Inter-Reactor Heater 3, F-6653, 
is only rated at 38 MMBtu per hour. 

C Ecology’s cost efficiency in the draft RH SIP differed from supplemental spreadsheets. First value is from Table 7-19, “Tesoro 
equipment identified for RACT rule development” in the draft RH SIP. Second value is from the supplemental spreadsheet, 
“Refinery control cost comparison.” 

D Costs based on the planned MPC Martinez FCCU SCR installation – the project has been canceled since the refinery is idled.  

2.1. Site-Specific Data are Necessary to Consider 

Each existing emission unit has unique design characteristics that must be addressed individually to 
determine a realistic and representative SCR installation cost estimate. For example, process heaters are 
one of the most uniquely designed pieces of equipment at a refinery because each process heater is 
designed for a specific purpose associated with the process unit. MPC took these unique factors into 
account in its 2020 FFA and included considerations such as plot space, equipment infrastructure, fuel 
composition, and fuel gas temperature. Ecology’s use of the EPA SCR Control Cost Model does not address 
these highly variable retrofit costs.  
 
Below is a summary of the unit-specific SCR considerations based on the flue gas temperatures for the MPC 
process heaters evaluated.  
 
Table 2 MPC Unit-Specific SCR Considerations 
 

Unit MPC Unit Specific SCR Considerations 

F-102 Flue gas temperature is too low for catalyst 
- Hot oil reheat coil needed to increase flue gas temperature 
- ID fan requires upgrade with a plenum downstream of hot oil reheat coil 

F-201 Flue gas temperature is too low for catalyst 
- Hot oil reheat coil needed to increase flue gas temperature 
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Unit MPC Unit Specific SCR Considerations 

- ID fan requires upgrade with a plenum downstream of hot oil reheat coil 
F-301 Flue gas temperature is too low for catalyst and would not be cost-effective to move 

convection heat transfer downstream of catalyst bed 
F-6650/1/2/3 Flue gas temperature is too low for catalyst  

- Boiler feedwater coils may need to be moved downstream of SCR to ensure higher 
flue gas temperature 

F-6600 Flue gas temperature requires a high-temperature catalyst 
F-6601 Flue gas temperature requires a high-temperature catalyst 

 
In addition to these technical considerations at both the site and unit level, MPC also included in its analysis 
site-specific direct annual costs such as current labor and utility costs.  
 
EPA has guided agencies to “… exercise caution before accepting or rejecting controls based on generic cost 
estimates if adequately documented source-specific estimates are available or can be prepared.”2 As such, 
Ecology should not use the EPA SCR Control Cost Model to replace MPC’s site-specific defensible cost 
estimates. 
 
Furthermore, because the EPA SCR Control Cost Model is not appropriate to be used for FCCUs, MPC scaled 
project costs from an SCR installation project at the MPC’s Martinez, California Refinery’s FCCU. Although 
the project was ultimately canceled due to the unit being idled, the project costs provide accurate 
representations of the total cost of an SCR installation at an FCCU. 
 
Therefore, Ecology’s cost-effectiveness determinations in the RH SIP and in any future reasonableness 
assessment need to include the real expected costs for retrofitting heaters and boilers with SCRs and 
should be considered on a unit-by-unit basis due to the wide variability of emissions unit design 
characteristics.  
 
2.2. Ancillary Equipment is Inappropriately Excluded from Cost Analysis 

Cost-effectiveness determinations must also include all the costs to install and operate the SCR, not just the 
costs of the SCR itself. Additional scope items not included in the EPA SCR Control Cost Model that need to 
be included are ancillary costs such as electrical infrastructure modifications, stack modifications, 
installation of new fans, installation of new convection sections required to operate the SCR at the required 
temperature, ammonia piping, and other costs associated with operating the control equipment.  
 
Figure 1 shows in yellow the equipment included in the EPA SCR Control Cost Model and shows in blue the 
ancillary equipment necessary for operation that is not included in EPA’s SCR Control Cost Model. 
 

 
2 See EPA’s Guidance Memo on RH SIPs (dated August 20, 2019), p. 32. 
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Figure 1  Components included in the EPA Cost Model Shown in Yellow. Components not included in the EPA Cost Model 
shown in Blue 

 
The EPA SCR Cost Model inappropriately excludes the following ancillary equipment that are required to be 
installed for proper SCR operation at a typical heater or boiler: 
 

• induced draft fan; 
• exhaust stack; 
• electrical infrastructure; 
• convection section; 
• ductwork; 
• foundations; 
• instrumentation; 
• ammonia supply piping; and 
• civil and structural steel supports.  

 
For Ecology’s reference, MPC’s Los Angeles Refinery (LAR) retrofitted the Hydrocracker Fractionator 
Reboiler Heater (173 MMBtu/hr) with an SCR in the Fall of 2020. The initial South Coast Air Quality 
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Management District’s use of the EPA SCR Cost Model provided only a cost estimate for the SCR equipment 
alone and failed to account for the other required capital costs associated with the retrofit installation such 
as new ductwork, new fan, ammonia feed lines, power from substation, etc. As a result, MPC’s total actual 
capital costs for the SCR retrofit were 49 percent higher than what the SCAQMD calculated using the EPA 
SCR Cost Model. SCAQMD later made adjustments to the EPA SCR Cost Model based on data provided by 
refineries, as discussed in Section 2.4.  
 
Therefore, Ecology should revise its draft RH SIP and consider in any future reasonableness assessment the 
real expected costs for retrofitting equipment, including the ancillary equipment costs required to operate 
SCR.  
 
2.3. The EPA SCR Cost Model Does Not Apply to Refinery Equipment 
 
The EPA (SCR) Cost Model was intended for electric utility boilers of a much larger scale and was not 
intended for refinery equipment such as gas-fueled boilers or refinery heaters or equipment with heat 
input capacities less than 250 MMBtu/hr. The EPA Cost Model actually identifies its inapplicability to 
sources other than utility and industrial boilers.3  Only two of MPC’s affected units are industrial boilers 
that have a design capacity greater than 250 MMBtu/hr (i.e., F-751, F-752). Furthermore, as addressed in 
Section 2.1, it is even more inappropriate to apply the EPA Cost Model for an SCR to be installed on an 
FCCU. 
 
2.4. Ecology Should Consider the SCAQMD’s Use of the EPA Control Cost Model  

When conducting its cost calculations for the RH SIP and any future reasonableness assessments, Ecology 
should refer to SCAQMD’s equipment cost estimating method and cost-effective calculations it performed 
when developing the recently adopted Rule 1109.1 - Emissions of Oxides of Nitrogen from Petroleum 
Refineries and Related Operations.4 While Rule 1109.1 was driven by the severe ozone nonattainment status 
in the South Coast air basin in California, which is a more significant regulatory driver, the supporting 
control cost evaluation is nevertheless informative. In summary, to reflect the actual total installation costs 
(TIC) for an SCR installation in the refinery sector, SCAQMD staff modified the EPA SCR cost spreadsheet 
using actual TIC estimates provided by the facilities. EPA approved and endorsed the revised methodology 
to reflect the change for the refinery sector.5 For Ecology’s reference, in Figure 2 below, we have overlaid 

 
3 The EPA SCR Cost Manual states: “[t]he procedures to estimate capital costs are not directly applicable to sources 
other than utility and industrial boilers.” p. 2-2. 
4 See SCAQMD Draft Staff Report for Rule 1109.1-Emissions of Oxides of Nitrogen from Petroleum Refineries and 
Related Operations and Proposed Rescinded Rule 1109-Emissions of Oxides of Nitrogen from Boilers and Process 
Heaters in Petroleum Refineries, October 2021(http://www.aqmd.gov/home/rules-compliance/rules/scaqmd-rule-
book/proposed-rules/rule-1109-1) 
5 Draft Staff Report states: “To reflect the actual TIC of SCR installations in the refinery sector, staff modified the U.S. 
EPA SCR cost spreadsheet using actual TIC estimates provided by the facilities. Staff consulted with U.S. EPA Air 
Economics Group regarding staff’s proposed methodology for revision of the SCR cost spreadsheet. Staff’s revised 
methodology was approved and endorsed to reflect the change for the refinery sector.” p.190. 
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MPC’s estimates (shown as orange dots) and Ecology’s estimates (shown as green dots) on top of 
SCAQMD’s distribution of estimated costs based on equipment size.6 As Figure 2 demonstrates, MPC’s costs 
are consistent with SCAQMD’s cost estimates, while Ecology’s estimates fall well below the linear 
regression line of the data used by SCAQMD. 

 

Figure 2 MPC’s and Ecology’s SCR Total Capital Costs Overlaid with Figure B-4 of the SCAQMD Rule 1109.1 Staff Report 

Importantly, SCAQMD ultimately acknowledged the limitations of the EPA Cost Model and developed their 
estimates of total capital costs for installation of SCR by considering actual facility costs of installation that 
were submitted by refineries, which were reviewed by third-party engineering firms (i.e., FERCo and 
Norton Engineering). SCAQMD even stated in its rulemaking Draft Staff Report that the “Total Installation 
Cost (TIC) for SCR installations in the refining sector can be up to 10 times more expensive due to the 
limited space within processing units; some facilities have performed elaborate SCR engineering designs to 
install their SCRs. As a result of space and engineering requirements, TIC cost that a refinery incurs 
increases significantly compared to the electric power generating sector.”7 To support its cost-effectiveness 
calculations for the RH SIP, Ecology should consider the approach used by SCAQMD for its Rule 1109.1. In 
doing so, Ecology should also incorporate the costs MPC provided in its 2020 FFA Report into the cost-
effectiveness calculations in the RH SIP and any future reasonableness assessment.  
 
 

 
6 See http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1109.1/dsr_pr_1109-
1_30_day_package.pdf?sfvrsn=4 
7 See SCAQMD Draft Staff Report for Rule 1109.1-Emissions of Oxides of Nitrogen from Petroleum Refineries and 
Related Operations and Proposed Rescinded Rule 1109-Emissions of Oxides of Nitrogen from Boilers and Process 
Heaters in Petroleum Refineries, October 2021(http://www.aqmd.gov/home/rules-compliance/rules/scaqmd-rule-
book/proposed-rules/rule-1109-1) p. B-10. 
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2.5. Inconclusive findings 
 
Ecology claims in the draft RH SIP that its preliminary review of the industry-supplied data was 
inconclusive for determining reasonable controls and will be “performing a detailed cost-analysis to ensure 
the most effective reasonable controls are identified.”8 Since installing emissions control technology on 
equipment at refineries is a complex process with unique challenges for each refinery and each piece of 
equipment, MPC requests that Ecology include the real expected costs that we submitted in our 2020 FFA 
Report. Although Ecology did not ask any questions or for clarification during the FFA process, MPC 
believes it would still be beneficial for Ecology to understand what these costs are and why they need to be 
included in Ecology’s future evaluation process. 
 
2.6. Correction to References to MPC’s 2008 Best Available Retrofit Technology (BART) Report  
 
Ecology included reference to the outdated 2008 BART analysis as support for Ecology’s current cost 
estimates for this RH SIP planning period. The BART analysis was developed 13 years ago and does not 
reflect current costs for implementing projects at the MPC’s Anacortes Refinery. Additionally, MPC has 
identified inaccuracies in Ecology’s use of the referenced information as further described below. 
 
“Table 7-19: Tesoro equipment identified for RACT rule development” incorrectly incorporates the cost per 
ton reduction for SCR control submitted to Ecology in the 2008 BART Report:  
 

• The values Ecology included for F-6650, and F-6651 CAT Reformer Heaters are for LNB and 
ULNB and not SCR as referenced in the table.  
 

• The value Ecology included for the FCCU was for F-302, not F-304, and was for SNCR rather 
than SCR. Therefore, the BART Report values for the FCCU should not be directly compared to 
the submitted values to Ecology as a part of MPC’s 2020 FFA Report.  

 
• Ecology states that the 2008 BART report found that it was cost-effective to add NOx controls to 

F-103, F-304, F-6650, and F-6651; however, it was not found to be cost-effective to install SCR.9  
 
MPC requests Ecology remove references to the 2008 BART report in the RH SIP. If Ecology proceeds to 
reference the 2008 BART report, Ecology should update the language to reflect the 2008 BART report 
conclusions accurately. 
 
 
 

 
8 See Public Review Draft Second RH Plan p. 200. 
9 p.198 of draft RH SIP 
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2.7. Correction to References to MPC’s 2020 FFA Report  
 
Ecology incorrectly states that “The MPC [FCCU] data is based on SNCR controls at about 60 percent 
controls, which account for the higher $/ton cost.”10 MPC evaluated SCR controls and not SNCR controls. 
Additionally, MPC estimated a control efficiency of 89.7% based on 20 ppmv outlet concentration at 0% O2 
compared to the average 2014 inlet concentration of 194 ppmv at 0% O2, which is comparable to Ecology’s 
use of 90% control. MPC requests Ecology update the language regarding comparing effective costs of SCR 
at the FCCU to be accurate.  
 
Ecology noted a discrepancy in the ft3/min-MBtu/hr factor included in the MPC SCR evaluation 
documentation for the subject units.11 However, the factor was ultimately not used by MPC because capital 
and operating costs were developed from engineering analysis, as explained in MPC’s 2020 FFA Report and 
MPC’s February 16, 2021 comment letter.  
 
3. Ecology Overestimated the Emission Reductions Associated with SCR 
 
Ecology indicated in a letter to refineries dated May 31, 2019, that sites should consider the baseline year 
of 2014 in their FFAs. MPC followed Ecology’s guidance and used 2014 actual emissions as the 
representative baseline year in our 2020 FFA Report. However, rather than using 2014 baseline emissions, 
Ecology used maximum potential emissions as the baseline in the draft RH SIP.12 As a result, Ecology 
overestimated emission reductions from SCRs by using maximum capacity emission factors and firing 
rates. As shown in Table 3 below, the draft RH SIP representations overestimate both the emissions 
reductions associated with SCR installation and projected 2028 emissions with SCR installation. 

 
10 p. 200 of draft RH SIP 
11 p. 200 of draft RH SIP 
12 See SCAQMD’s use of baseline emissions as basis for adopted rule 1109.1 in SCAQMD Draft Staff Report for Rule 
1109.1-Emissions of Oxides of Nitrogen from Petroleum Refineries and Related Operations and Proposed Rescinded 
Rule 1109-Emissions of Oxides of Nitrogen from Boilers and Process Heaters in Petroleum Refineries, October 
2021(http://www.aqmd.gov/home/rules-compliance/rules/scaqmd-rule-book/proposed-rules/rule-1109-1) 
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Table 3 Emission Comparison of Ecology’s Draft RH SIP and MPC’s 2020 FFA 

Unit Baseline NOx (tpy) Total NOx Reduction (tpy) 
EcologyA MPCB EcologyC MPC 

CCU 937 833 843.3 747.37 
F-102 164 133 147.6 125.68 
F-201 64 55 57.6 or 51.4 51.41 
F-6650 130 

148D 
117 or 137.1 

137.14D 
F-6651 138 124.2 or 137.1 
F-751 225 187 202.5 or 178.8 178.81 
F-752 189 179 170.1 171.10 
Total 1,847 1,535 1,662.3 or 1,665.4 1,411.51 

A Ecology used an inlet NOx concentration of 0.20 lb/MMBtu factor for all units. 
B MPC used unit-specific inlet NOx concentrations for each unit. 
C Ecology’s total NOx reduction in the draft SIP differed from supplemental spreadsheets. First value is from Table 7-19, “Tesoro 

equipment identified for RACT rule development” in the draft SIP. Second value is from the supplemental spreadsheet, “Refinery 
control cost comparison.” 

D MPC has evaluated NOxcontrols for the entire combined unit denoted as F-6650/1/2/3. CR Inter-Reactor Heater 3, F-6653, is 
only rated at 38 MMBtu per hour 

Ecology’s approach of relying on potential emissions rather than a projection of 2028 actual emissions 
informed by the 2014 baseline overestimated the total NOx reductions in “Table 7-19: Tesoro equipment 
identified for RACT rule development” by more than 250 tons per year (tpy), which significantly changes 
the control cost evaluation.13 
 
Furthermore, Ecology’s analysis for determining how to make reasonable progress on RH by 2028 is 
inconsistent with EPA’s Guidance Memo on RH SIPs. On page 29 of EPA’s Guidance Memo on RH SIPs, it 
states, “Generally, the estimate of a sources’ 2028 emissions is based at least in part on information on the 
source’s operation and emissions during a representative historical period.”  
 
Maximum heat input capacities are an unrealistic estimation of 2028 operations and do not consider 
equipment utilization. Therefore, evaluation of 2028 operations should be informed more by the 2014 
baseline year than by design capacities. Such data provides more accurate estimates of how reasonable 
progress can be made on RH by 2028. As such, MPC requests Ecology follow EPA’s guidance and utilize 
MPC’s 2014 actual emissions as the baseline scenario.  
 
 
 
 

 
13 At page 199, Ecology estimates 1,662 tpy of NOx removal in “Table 7-19: Tesoro equipment identified for RACT rule 
development” of the draft RH SIP through the use of potential firing capacities and a standard inlet NOx concentration 
of 0.20 MMBtu/hr. MPC’s estimates 1,412 tpy of NOx removal for the same units based on actual emissions during the 
baseline year of 2014. 



Linda Kildahl 
November 23, 2021 
MPC’s Comments on Washington’s Regional Haze State Implementation Plan Revision 
11 
 
4. Ecology Overstates the Visibility Improvements Associated with SCR Controls 
 
MPC agrees with the statements made by WSPA in their November 23, 2021 comment letter on Section 7.3 
- Reasonable Progress Evaluation. As such, MPC also requests Ecology re-evaluate how Ecology frames 
refinery NOx emissions contributions to visibility impacts in the RH SIP. 
 
The draft RH SIP language overstates the impact of refinery emissions on RH. The data presented in the 
draft RH SIP demonstrates that nitrates are not the primary contributor to light extinction in Washington’s 
Class I areas. Both ammonium sulfates and organic mass contribute more to light extinction overall than 
ammonium nitrates. As such, required NOx reductions at refineries would have minimal impact on visibility 
improvements. Figure 5 summarizes the average contributions to light extinction for ammonium sulfates, 
organic mass, and ammonium nitrates between 2014 and 2018 based on the tables in the draft RH SIP. 
 

 
Figure 3 Contributions to Light Extinction Between 2014 and 2018 on the most impacted days14 
 
Additionally, refinery impacts on NOx emissions are overstated in the draft RH SIP. Figure 6 summarizes 
Ecology’s representations of NOx emissions for the representative baseline year in the draft RH SIP. 

 
14 The remaining species, (i.e., fine soil, coarse mass, and elemental carbon) contributed minimally to the light extinction 

between 2017 and 2018. 
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Figure 4 Summary of Draft RH SIP’s Representation of NOx Emissions in Representative Baseline Year  

Non-electrical generating unit (non-EGU) point sources, refineries, and MPC’s Anacortes Refinery account 
for only 9.3%, 2.5%, and 0.8% of the NOx emissions in the representative baseline year, respectively. 
Refinery NOx emissions represent a small portion of the state emission inventory and are a minor 
contributor to light extinction. Focusing mainly on NOx controls at refineries is not reasonable based on the 
minimum impact it would have on visibility, and modeling future cases already indicates results below the 
adjusted glide path.  
 
Where reducing visibility impairments is the overarching goal for the RH SIP, MPC is concerned that 
Ecology has not addressed secondary air quality impacts associated with SCR operation. When unreacted 
NH3 (PM2.5 precursor) from SCR operation is emitted, ammonium combines with NOx and SO2 to form 
ammonium salts (PM2.5) that diminish the benefits of the NOx reductions. Furthermore, SCR oxidizes SO2 to 
SO3 which forms H2SO4 when contacted with water vapor. The associated increase in PM2.5 and H2SO4 
emissions will also make it more difficult for MPC to obtain an Order of Approval to Construct or potentially 
a Prevention of Significant Deterioration (PSD) Permit for the installation. MPC requests Ecology consider 



Linda Kildahl 
November 23, 2021 
MPC’s Comments on Washington’s Regional Haze State Implementation Plan Revision 
13 
 
the increased emissions of PM2.5, H2SO4, and NH3 in any visibility impact analysis associated with SCR 
installation. 
 
5. MPC Preliminary Comments on the RACT Process 
 
MPC understands the Reasonably Achievable Control Technology (RACT) process will be separate from the 
draft RH SIP and occur subsequent to adoption of the Plan. However, as the draft RH SIP discusses the 
upcoming RACT process, MPC will take this opportunity to comment on a few concerns. 
 
5.1. Confusion on Outcome of Draft RH SIP 
 
MPC requests that Ecology more directly and clearly explain that the NOx emission controls addressed in 
the draft RH SIP are not required at refineries as part of the current RH SIP Plan. During the Public Hearing 
for Washington’s RH Implementation Plan for 2018-2028 on November 18, 2021, Ecology confirmed they 
would be doing a more robust analysis as part of the RACT process, that depending on the determination 
may be submitted as a supplement to the Plan at a later date. This approach has been discussed during 
other previous Ecology public meetings but should be clearly outlined  in the RH SIP language.15  
 
5.2. SCR Does Not Represent RACT  
 
The vast majority of, perhaps all, SCR installations at refineries across the United States have been done for 
the purpose of meeting Best Available Control Technology (BACT), Lowest Actual Emission Rate (LAER), or 
specially mandated levels of control through a Consent Decree or other compliance order. MPC requests 
Ecology explain how the selection of SCR as potentially RACT is logically harmonious with Ecology’s 
position that RACT cost by definition is less stringent than BACT. 
 
5.3. Other NOx Control Technologies 
 
As stated above in Section 1, MPC requests that Ecology consider all technically feasible control technology 
as part of the RACT process. LNB/ULNB information provided in the refineries’ FFA Reports should be used 
to inform the RACT rulemaking process. Furthermore, additional control technologies that Ecology and 
refineries have not addressed in the FFA or draft RH SIP, such as SNCR, should be evaluated.  
 
 
 
 

 
15 Ecology stated during the January 25, 2021 and November 18, 2021 stakeholder meetings that the RACT process 
has not yet started, and they acknowledged that more information would be considered for RACT process. Ecology 
acknowledged that the RACT process would take longer than the time available to complete the RH SIP and as such, 
the final RH SIP will indicate that due to the longer time required for the RACT process, compliance may be achieved 
later than 2028.  
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Attachment A: 
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