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1 Executive Summary 
In accordance with the Indiana Department of Environmental Management’s (IDEM’s) June 18, 2020 
Request for Information (RFI) Letter,1 ArcelorMittal Indiana Harbor West (IHW) evaluated potential 
emission control measures for nitrogen oxides (NOX) and sulfur dioxide (SO2) for the Boiler House - #8 
Boiler (S8G), H-3 and H-4 Blast Furnaces, and the Basic Oxygen Furnaces (BOF) (NOX only).2 This report 
addresses the four statutory factors, laid out in 40 CFR 51.308(f)(2)(i), for the reasonable set of emission 
control measures pursuant to the final U.S. Environmental Protection Agency (EPA) Regional Haze Rule 
(RHR) State Implementation Plan (SIP) guidance3 that was issued on August 20, 2019 (2019 RH SIP 
Guidance). The four statutory factors are as follows: 

1. Cost of compliance 
2. Time necessary for compliance 
3. Energy and non-air quality environmental impacts of compliance 
4. Remaining useful life of the source 

This report, commonly referred to as a four-factor analysis, describes the background and analysis for 
identifying the reasonable set of emission control measures and conducting the review of the four 
statutory factors. Additionally, this analysis evaluates the potential for visibility benefits at the associated 
Class I areas from the installation of additional emission control measures, consistent with the 2019 RH 
SIP Guidance. However, data and information from the Lake Michigan Air Directors Consortium (LADCO) 
necessary to complete CAMx air quality modeling as part of the visibility benefits analysis was unavailable 
at the time of this report submission. IHW reserves the right to amend and/or supplement this report and 
analysis once CAMx modeling has been completed. 

The four-factor analyses with visibility benefits evaluations for the Basic Oxygen Furnaces (NOX, Section 
3.1), the Boiler House - #8 Boiler (S8G) (NOX, Section 4.1; SO2, Section 4.2), and the H-3 and H-4 Blast 
Furnace (NOX, Section 5.1; SO2, Section 5.2), concluded that: 

• There is no reasonable set of NOX and SO2 emission control measures beyond what is currently 
installed and operated for these emission units. The reasonable set of additional NOX and SO2 
emission control measures is not technically feasible for these emission units. 

 

1 June 18, 2020 letter from Mathew Stuckey of IDEM to Thomas Maicher of ArcelorMittal USA, LLC. 

2 IDEM’s RFI included 84” Hot Strip Mill Boilers 1, 2, and 3. The 84” Hot Strip Mill is permanently shut down and is 
being demolished. Therefore, it is not appropriate to review these units as part of this analysis.  

3 US EPA, “Guidance on Regional Haze State Implementation Plans for the Second Implementation Period,” August 20, 
2019, EPA-457/B-19-003. 
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• Therefore, the existing NOX and SO2 emission performance for these emission units are sufficient 
for the IDEM’s regional haze reasonable progress goal.   

The NOX and SO2 four-factor analyses with visibility benefits evaluations conclusions are summarized in 
Table 1-1 and Table 1-2, respectively.  

As discussed above, in addition to the four statutory factors, this report also considers the current visibility 
and the potential visibility benefits to applicable Class I areas (the closest of which is nearly 500 km away 
from IHW) from installing additional emission control measures on the associated sources at the facility. 
An analysis of current visibility conditions was completed for Mammoth Cave National Park (Mammoth 
Cave, 499 km), Mingo National Wildlife Refuge (Mingo, 561 km), Seney National Wildlife Refuge (Seney, 
513 km) and Isle Royale National Park (Isle Royale, 699 km). The analysis compared the current visibility 
conditions to the natural visibility goal, the 2028 Universal Rate of Progress (URP), and to the possible 
reasonable progress goals for the SIP. As shown in Section 6.1, the 5-year average visibility impairment on 
the most impaired days is already below the 2028 URP (Mammoth Cave (499 km), Seney (513 km) and Isle 
Royale (699 km)), or trending towards and expected to attainment to the 2028 URP (Mingo (561 km)) 
without additional emission reductions . Furthermore, there are other emission reductions that are already 
planned to occur prior to 2028 which will continue to improve the visibility in these Class I areas. For 
example, several electrical utilities intend to transition away from coal-fired generation to a more diverse 
generation mix that includes a combination of wind, solar, natural gas and storage. Thus, it is not 
necessary for IHW to install additional emission control measures for reasonable progress to occur at 
these distant Class I areas.  

Moreover, a visibility impacts analysis was conducted for these same Class I areas (Mammoth Cave (499 
km), Mingo (561 km), Seney (513 km) and Isle Royale (699 km)) to determine how emissions from IHW 
could impact visibility in Class I areas on the 20% most impaired days. As shown in Section 6.3.1, the 
previous CALPUFF modeling conducted demonstrates that the facility does not contribute to visibility 
impairment; this analysis is still relevant and appropriate based on the overly conservative nature of the 
analysis. Likewise, the recent visibility impacts screening analyses conducted by two regional planning 
organizations demonstrated that no additional control measures analyses were necessary for IHW 
because the visibility impacts were less than the screening thresholds which were applied (see Section 
6.3.2). Additionally, a back-trajectory analysis was conducted for Seney (513 km) and Isle Royale (699 km) 
that demonstrates emission reductions at IHW are unlikely to improve visibility on the most impaired days 
at these Class I areas (see Section 6.3.3). Finally, further analysis through CAMx modeling that is underway 
is anticipated to confirm that IHW does not have a perceptible4 visibility impact on these Class I areas. 
IHW reserves the right to amend and/or supplement this report and visibility analysis once CAMx 
modeling has been completed. 

  

 

4 Federal Register Vol. 70, No. 128, 07/06/2005, Page 39119. (https://www.federalregister.gov/documents/2005/07/06/05-
12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations) 

https://www.federalregister.gov/documents/2005/07/06/05-12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations
https://www.federalregister.gov/documents/2005/07/06/05-12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations
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Table 1-1 Summary of NOX Four-Factor Analyses with Visibility Benefits Evaluations 

List of Emission Control Measure 
Factor #1 – Cost of 

Compliance 
Factor #2 – Time Necessary 

for Compliance 
Factor #3 – Energy and Non-Air Quality 
Environmental Impacts of Compliance  

Factor #4 – Remaining Useful 
Life of the Source Visibility Benefits  Does this Analysis Support the Installation of this 

Emission Control Measure?  

Basic Oxygen Furnaces 

No reasonable set of NOX emission control 
measures beyond what is currently installed 
and operated. 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable No – There is no reasonable set of NOX emission 
control measures beyond what is currently 
installed and operated. 

Boiler House - #8 Boiler (S8G) 

No reasonable set of NOX emission control 
measures beyond what is currently installed 
and operated. 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable No – There is no reasonable set of NOX emission 
control measures beyond what is currently 
installed and operated. 

H-3 and H-4 Blast Furnace 

No reasonable set of NOX emission control 
measures beyond what is currently installed 
and operated. 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable No – There is no reasonable set of NOX emission 
control measures beyond what is currently 
installed and operated. 

 

Table 1-2 Summary of SO2 Four-Factor Analyses with Visibility Benefits Evaluations 

Reasonable Set of Emission Control 
Measures 

Factor #1 – Cost of 
Compliance 

Factor #2 – Time Necessary 
for Compliance 

Factor #3 – Energy and Non-Air 
Quality Environmental Impacts of 

Compliance  

Factor #4 – Remaining Useful 
Life of the Source 

Visibility Benefits  Does this Analysis Support the 
Installation of this Emission Control 

Measure?  
Boiler House - #8 Boiler (S8G) 

No reasonable set of SO2 emission control 
measures beyond what is currently 
installed and operated. 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable No – There is no reasonable set of SO2 
emission control measures beyond what is 
currently installed and operated. 

H-3 and H-4 Blast Furnace 

No reasonable set of SO2 emission control 
measures beyond what is currently 
installed and operated. 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable No – There is no reasonable set of SO2 
emission control measures beyond what is 
currently installed and operated. 
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2 Introduction 
Barr Engineering (Barr) was asked to prepare this four-factor analysis to determine the effect of IHW on 
visibility at the applicable Class I areas, as well as determine whether additional emission control measures 
at identified IHW units are necessary and reasonable in order to achieve reasonable progress towards 
national visibility goals. Section 2.1 discusses the RFI provided to IHW by IDEM, pertinent regulatory 
background and relevant information from the 2019 RH SIP Guidance. Section 2.2 provides a description 
of the emission units which IDEM identified in the RFI, and Section 2.3 presents the facility-wide NOX and 
SO2 emissions data trends.  

2.1 Four-Factor Analysis Regulatory Background 
The RHR requires state regulatory agencies to submit a series of SIPs in ten-year increments to protect 
visibility in certain national parks and wilderness areas, known as mandatory Federal Class I areas. The 
original state SIPs were due on December 17, 2007 and included milestones for establishing reasonable 
progress towards the visibility improvement goals, with the ultimate goal to achieve natural background 
visibility by 2064. The initial SIP was informed by best available retrofit technology (BART) analyses that 
were completed on all BART-subject sources. The second RHR implementation period ends in 2028 and 
requires development and submittal of a comprehensive SIP update by July 31, 2021.  

As part of the SIP development process, IDEM sent an RFI to IHW on June 18, 2020. The RFI states that 
data from the Interagency Monitoring of Protected Visual Environments (IMPROVE) monitoring site at 
Bondville, Illinois indicates that sulfates and nitrates continue to be the largest contributors to visibility 
impairment in Indiana. The primary precursors of sulfates and nitrates are emissions of SO2 and NOX that 
react with available ammonia. The RFI stated that IDEM’s source selection identified iron and steel mills as 
one of the source categories for analysis of emission control measures based on estimates of visibility 
impacts analysis. Therefore, IDEM requested that IHW submit a four-factor analysis evaluating potential 
emission control measures, pursuant to 40 CFR 51.308(f)(2)(i), by September 30, 2020 for the emission 
units identified in Table 2-1. 

Table 2-1 Identified Emission Units 

Unit Applicable Pollutants 

Basic Oxygen Furnaces NOX 

Boiler House - #8 Boiler (S8G) NOX, SO2 

H-3 Blast Furnace NOX, SO2 

H-4 Blast Furnace NOX, SO2 

Note: IDEM’s RFI included 84” Hot Strip Mill Boilers 1, 2, and 3. The 84” Hot Strip Mill 
is permanently shutdown and is being demolished. Therefore it is not appropriate to 
review these units as part of this analysis. 

This analysis addresses the four statutory factors which are laid out in 40 CFR 51.308(f)(2)(i) and explained 
in the 2019 RH SIP Guidance: 
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1. Cost of compliance 

2. Time necessary for compliance 

3. Energy and non-air quality environmental impacts of compliance 

4. Remaining useful life of the source 

Additionally, this analysis evaluates the potential for visibility benefits at four Class I areas (Mammoth 
Cave (499 km), Mingo (561 km), Seney (513 km) and Isle Royale (699 km)) from the installation of 
potential emission control measures, consistent with the 2019 RH SIP Guidance.  

2.1.1 Four-Factor Analysis Overview 
The following sections describe the approach that was used to determine the reasonable set of emission 
control measures and summarize the approach for the four-factor analysis with visibility benefits 
evaluation as detailed in the 2019 RH SIP guidance.  

2.1.1.1 Identifying Available Emission Control Measures 
The identification of potentially available emission control measures for NOX and SO2 are discussed in 
Sections 3.1.1, 4.1.1, 4.2.1, 5.1.1, and 5.2.1. The approach that was used to identify the emission control 
measures is described below. 

The 2019 RH SIP Guidance states that the first step of the four-factor analysis is to identify the technically 
feasible control options.5 However, EPA recognizes that “there is no statutory or regulatory requirement 
to consider all technically feasible measures or any particular measures,”6 and states that “a range of 
technically feasible measures available to reduce emissions would be one way to justify a reasonable set.”7 
Potentially available emission control measures include both physical and operational changes. 
Operational changes that would fundamentally redefine the source were not considered; for example, the 
analysis did not consider changes to allowable fuels or changes in raw materials.8 For any technically 
feasible emission control measures that were identified, IHW then evaluated these emission control 
measures against the four statutory factors along with visibility benefits evaluation (used to define the 
reasonable set).  

 

5 US EPA, “Guidance on Regional Haze State Implementation Plans for the Second Implementation Period,” August 20, 
2019, EPA-457/B-19-003., Page 28. 

6 Ibid, Page 29. 

7 Ibid. 

8 Ibid, Page 30 (“States may also determine that it is unreasonable to consider some fuel-use changes because they 
would be too fundamental to the operation and design of a source.”) 
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For the purposes of this analysis, an emission control measure was considered to be technically feasible if 
it has been previously installed and operated successfully on a similar source under similar physical and 
operating conditions. Novel emission control measures that have not been demonstrated on full-scale 
industrial operations are not considered as part of this analysis. Instead, this evaluation focuses on 
commercially demonstrated control options on similar sources in integrated iron and steel mills (II&S 
mills).  

For purposes of this analysis, IHW evaluated only those emission control measures that have the potential 
to achieve an overall pollutant reduction greater than the performance of the existing systems.  

The following tasks were completed to develop the reasonable set of emission control measures to be 
considered against the four statutory factors with visibility benefits evaluation: 

1. Review the EPA’s Reasonably Available Control Technology (RACT), Best Available Control 
Technology (BACT), and Lowest Achievable Emission Rate (LAER) Clearinghouse (RBLC), which 
contains “case-specific information on the ‘Best Available’ air pollution technologies that have 
been required to reduce the emission of air pollutants from stationary sources.” The RBLC 
provided limited and dated information; the most recent pertinent information for many sources 
was provided in the BACT evaluation for Nucor Steel Louisiana9 (2010 Nucor BACT). A summary of 
the RBLC data reviewed is provided in Appendix A. 

2. Review air permits for other II&S mills to identify emission control measures and emission limits, 
which are being used in practice; a comparison of air permits from similar II&S mills is provided in 
Appendix B. 

3. Review the 2010 Nucor BACT analysis, which provides additional detail regarding specific control 
technologies that were evaluated for technical feasibility. 

4. Select the reasonable set of emission control measures for the four-factor analysis, by process 
operation and by pollutant, that are most likely to be considered technically feasible; the 
reasonable set was selected based on the frequency of installation as identified in the RBLC, the 
air permits that were reviewed, and the technical discussion provided in the 2010 Nucor BACT. 

In addition to the literature review, Barr interviewed process engineers from the affected areas of the IHW 
facility to review potential emission control measures, discuss technical feasibility, and compare to the 
current configuration.  

2.1.1.2 Factor 1 – Cost of Compliance 
Factor #1 considers and estimates, as needed, the capital and annual operating and maintenance (O&M) 
costs of the emission control measure. As directed by the 2019 RH SIP Guidance at page 31, costs of 
emission control measures follow the accounting principles and generic factors from the EPA Air Pollution 

 

9 Consolidated Environmental Management Inc – Nucor Steel Louisiana, Best Available Control Technology Analyses, 
March 1, 2010, PSD-LA-740. 
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Control Cost Manual (EPA Control Cost Manual) 10 unless more refined site-specific estimates were 
available. Under this step, the annualized cost of installation and operation on a dollars per ton of 
pollutant removed ($/ton) of the emission control measure, referred to as “average cost effectiveness,” is 
compared to a cost-effectiveness threshold that is relative to the expected visibility improvements. As 
stated in the 2019 RH SIP Guidance, the “balance between the cost of compliance and the visibility 
benefits will be an important consideration in a state’s decisions.”11   

Generally, if the average cost-effectiveness is greater than the threshold and/or if there is no expected 
perceptible visibility improvements, the cost is considered to not be reasonable, pending an evaluation of 
other factors. Conversely, if the average cost-effectiveness is less than the threshold and the emission 
control measures will result in a perceptible improvement in visibility in Class I areas, then the cost is 
considered reasonable for purposes of Factor #1, pending an evaluation of whether the absolute cost of 
control (i.e., costs in absolute dollars, not normalized to $/ton) is unreasonable.  

The cost of an emission control measure is derived using capital and annual O&M costs. Capital costs 
generally refer to the money required to design and build the system. This includes direct costs, such as 
equipment purchases and installation costs. Indirect costs, such as engineering and construction field 
expenses and lost revenue due to additional unit downtime in order to install the additional emission 
control measure(s), are also considered as part of the capital calculation. Annual O&M costs include labor, 
supplies, utilities, etc., as used to determine the annualized cost in the numerator of the cost-effectiveness 
value. The denominator of the cost-effectiveness value (tons of pollutant removed) is derived as the 
difference in: 1) projected emissions using the current emission control measures (baseline emissions), in 
tons per year (tpy), and 2) expected annual emissions performance through the installation of the 
additional emission control measure (controlled emissions), also in tpy.  

Neither the RHR nor 2019 RH SIP Guidance provides a cost-effectiveness threshold because the analysis 
must consider what emission reductions are necessary to make reasonable progress. The 2019 RH SIP 
Guidance says that the state has the “discretion to consider the anticipated visibility benefits of an 
emission control measure” when making these decisions.12 For example, the installation of additional 
emission control measures at IHW would not improve visibility at the associated Class I areas (as 
described in Section 6.3). The guidance also says “a state may be able to demonstrate, based on careful 
consideration of the relevant factors for its selected sources, that no additional measures are necessary to 

 

10 US EPA, “EPA Air Pollution Control Cost Manual, Sixth Edition,” January 2002, EPA/452/B-02-001. The EPA has 
updated certain sections and chapters of the manual since January 2002. These individual sections and chapters may 
be accessed at https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-
guidance-air-pollution as of the date of this report. 

11 US EPA, “Guidance on Regional Haze State Implementation Plans for the Second Implementation Period,” 
August 20, 2019, Page 37. 

12 Ibid. 

https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution
https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution
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make reasonable progress in the second implementation period.”13 For example, the current visibility in 
some Class I areas is already below the 2028 URP glidepath and some facilities are already committed to 
additional emission reductions (as described in Section 6.1). 

2.1.1.3 Factor 2 – Time Necessary for Compliance 
Factor #2 considers the time needed for IHW to comply with potential emission control measures. This 
includes the planning, designing, installing, and commissioning of the selected control based on 
experiences with similar sources and source-specific factors.  

For purposes of this analysis and if a given NOX or SO2 emission control measure requires a unit outage as 
part of its installation, IHW considers the forecasted outage schedule for the associated units in 
conjunction with the expected timeframe for engineering and equipment procurement following IDEM 
and EPA approval of the given emission control measure.  

2.1.1.4 Factor 3 – Energy and Non-Air Quality Environmental Impacts of Compliance 
Factor #3 considers the energy and non-air environmental impacts of each emission control measure. 
Energy impacts to be considered are the direct energy consumed at the source, in terms of kilowatt-hours 
or mass of fuels used. Non-air quality impacts may include solid or hazardous waste generation, 
wastewater discharges from a control device, increased water consumption, and land use. The analysis is 
conducted based on the consideration of site-specific circumstances. 

2.1.1.5 Factor 4 – Remaining Useful Life of the Source 
Factor #4 considers the remaining useful life of the source, which is the difference between the date that 
additional emission control measures will be put in place and the date that the emission unit is 
anticipated to permanently cease operation. Generally, the remaining useful life of the emission unit is 
assumed to be longer than the useful life of the emission control measure unless the source is under an 
enforceable requirement to cease operation. In the presence of an enforceable end date, the cost 
calculation can use a shorter period to amortize the capital cost. 

For the purpose of this evaluation, the remaining useful life for the units is assumed to be longer than the 
useful life of the additional emission control measures. Therefore, the expected useful life of the emission 
control measure is used to calculate the emissions reductions, amortized costs, and the resulting cost per 
ton removed. 

2.1.1.6 Visibility Benefits 
In addition to the four statutory factors, this analysis considers the potential visibility benefits from 
installing additional emission control measures at the source. The 2019 RH SIP Guidance states that 

 

13 Ibid, Page 36. 
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“visibility benefits may again be considered in that control analysis to inform the determination of 
whether it is reasonable to require a certain measure.”14  

For the purpose of this evaluation, additional emission control measures would be inappropriate and 
unnecessary to make reasonable progress at the associated Class I areas if any of the following conditions 
are satisfied: 

1. The current visibility conditions are already below (Mammoth Cave (499 km), Seney (513 km) and 
Isle Royale (699 km)), or trending towards and expected to attain without additional emission 
reductions (Mingo (561 km)), the 2028 URP, 

2. The facility is not a contributor to perceptible visibility impairment on the most impaired days at 
the associated Class I areas, or  

3. The additional emission control measure does not provide sufficient incremental visibility benefits 
to justify the other four factors (cost, time to implement, energy and non-air quality 
environmental impacts, and remaining useful life).  

2.2 Affected Emission Unit Description and Existing Emission Control 
Measures 

IHW is an integrated steel mill located in East Chicago, Indiana. Operations include raw material handling, 
ironmaking, steelmaking, and manufacturing of hot-rolled, and hot-dipped galvanized sheet products, as 
well as on-site utility generation. The three emission unit groups addressed in IDEM’s RFI are described 
below. 

2.2.1 Basic Oxygen Furnaces 
BOFs charge molten iron from the blast furnaces, flux, alloys, and scrap with high-purity oxygen. This 
process oxidizes or removes excess carbon, silicon, manganese, and other impurities from the hot metal 
to produce molten steel. When the temperature and composition are satisfactory, the molten steel is 
tapped into a transfer ladle for subsequent processing. Off-gas resulting from the basic oxygen process 
are controlled with an electrostatic precipitator for particulate matter (PM) control.  

NOx emissions are generated from atmospheric nitrogen in proximity with the combustion of carbon 
upon contact with the high-purity oxygen injection. These emissions are assumed to be primarily thermal 
NOX.  

2.2.2 Boiler House - #8 Boiler (S8G) 
The Boiler House - #8 Boiler (S8G) produces utility steam for operating turbo-blowers in the generation of 
cold blast (wind) to the blast furnace(s), high pressure steam for power generation at the turbine, and low 
pressure steam for use throughout the IHW facility. The boiler predominantly fires blast furnace gas and 

 

14 US EPA, “Guidance on Regional Haze State Implementation Plans for the Second Implementation Period,” 
August 20, 2019, Page 34. 
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supplements natural gas to maintain fuel header pressure and flame stability during periods of blast 
furnace startup/shutdown.  

The Boiler House - #8 Boiler (S8G) generates NOX emissions from natural gas and blast furnace gas 
combustion. Blast furnace gas is considered a low-NOX fuel because it has a lower heating value 
compared to natural gas (approximately 10% of the heating value) which creates a lower flame 
temperature and generates significantly less thermal NOX. The Boiler House - #8 Boiler (S8G) utilizes 
low-NOX fuel and good combustion practices as NOX emission control measures.  

The Boiler House - #8 Boiler (S8G) generates SO2 emissions from natural gas and blast furnace gas 
combustion. Natural gas and blast furnace gas are considered low-sulfur fuels when compared to other 
solid and liquid fuels, and are utilized as an SO2 emission control measure.  

2.2.3 H-3 and H-4 Blast Furnaces 
The H-3 and H-4 Blast Furnaces combine coke, limestone, sinter, iron ore pellets, and other iron sources 
with high heat to produce molten iron. Hot air must be injected into the blast furnace to ignite the added 
coke. This hot air is produced in the blast furnace stoves, which fire blast furnace gas and supplemental 
natural gas to heat fresh air for injection. Blast furnace gas is the partially combusted, CO-rich gas that is 
produced within the blast furnace itself. This gas has a low heating value and is cleaned for PM via the 
integrated scrubbing system prior to combustion as a fuel source to offset purchased fuels and improve 
energy efficiency.  

Once the molten iron is produced, the furnace is tapped and the molten iron flows through a series of 
troughs into refractory lined bottle cars for rail transfer to the steel shop(s). 

The H-3 and H-4 Blast Furnace Stoves resulting NOX emissions are generated from primarily firing blast 
furnace gas and natural gas enrichment to raise the fuel’s heating value enough to hit furnace dome 
temperature by the end of the heating cycles. The heat is then transferred out of the stove to preheat 
fresh air (cold blast) for recovering heat back to the furnace through “hot blast" injection. Blast furnace 
gas is considered a low-NOX fuel because it has a lower heating value compared to natural gas 
(approximately 10% of the heating value) which creates a lower flame temperature and generates 
significantly less thermal NOX. Therefore, the use of blast furnace gas in the H-3 and H-4 Blast Furnace 
Stoves is an existing NOX emission control measure.  

The H-3 and H-4 Blast Furnace Stoves generate SO2 emissions through oxidation of sulfur compounds 
present in the fuel (blast furnace gas and natural gas). Blast furnace gas and natural gas are considered 
low-sulfur fuels, compared to other solid and liquid fuels, and are utilized as SO2 emission control 
measures.  

The NOX emissions from the H-3 and H-4 Blast Furnace Casthouses are not significant (35.38 ton NOX per 
year in 2018). NOX emissions may be generated during the casting process and are a result of reactions of 
nitrogen in ambient air.  
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The H-3 and H-4 Blast Furnace Casthouses’ molten iron and slag streams contain sulfur compounds that 
oxidize to form SO2 upon contact with ambient air during the casting process. For the H-4 Blast Furnace, 
taphole drilling/plugging and iron ladle filling emissions are collected and routed to the H-4 casthouse 
baghouse for particulate control. Emissions from slag runners and pits are either uncaptured or outside of 
the casthouse and fugitive-in-nature (i.e., not emitted from a stack).   

The H-3 and H-4 Blast Furnace Flares produce NOx and SO2 due to the combustion of blast furnace waste 
gas and natural gas pilots. Blast furnace gas is a low-NOx fuel and is utilized as an existing NOX emission 
control measure. Blast furnace gas and natural gas are considered low-sulfur fuels and are SO2 emission 
control measures. 

2.3 Facility-wide NOX and SO2 Emission Trends 
The goal of the RHR is to improve the visibility at Class I areas of interest through visibility-impairing 
pollutant emission reductions. Independent of any RHR requirements, IHW has achieved substantial 
facility-wide NOX and SO2 emission reductions in the recent years as a result of shut down of operations, 
including the No. 2 Sinter Plant and 84” Hot Strip Mill Reheat Furnaces 1, 2, and 3, and eliminated oil 
burning capability on facility boilers. Figure 2-1 presents the facility-wide NOX and SO2 emissions from 
2005 to 2018. IHW has already reduced NOX and SO2 emissions by 18% from 2005 (2005 = 3,267 
tons/year NOX and SO2, 2018 = 2,664 tons/year NOX and SO2) and, therefore, additional emission control 
measures are not necessary to achieve reasonable progress when considered in conjunction with the 
current visibility trends (see Section 6.1) and the lack of visibility impacts at the associated Class I areas 
from IHW (see Section 6.3). Note, the 2009 emissions reflect an economic downturn that resulted in 
reduced production rates.  
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Figure 2-1 Facility-wide NOX and SO2 Emissions from 2005 to 2018 
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3 Basic Oxygen Furnaces 
The following section describes the four-factor analysis with visibility benefits evaluation for NOX emission 
control measures for the Basic Oxygen Furnaces.  

3.1 Four-Factor Analysis – NOX 
The following sections describe the analysis for determining the reasonable set of NOX emission control 
measures (Section 3.1.1), the four-factor analysis with visibility benefits evaluation (Sections 3.1.3 through 
3.1.7), and the proposed emission control measures (Section 3.1.8) for the Basic Oxygen Furnaces. 

3.1.1 NOX Emission Control Measures 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Basic Oxygen Furnaces did not identify any NOX emission control measures. The RBLC 
search (Appendix A) listed that no additional NOX emission control measures were required for a 2005 
BACT determination for Wheeling Pittsburgh Steel Corporation (RBLCID = OH-0292). 

There are no additional NOX emission control measures based on the emission control measures 
described in the RBLC (Appendix A) and air permits for II&S mills (Appendix B). As such, the Basic Oxygen 
Furnaces have no reasonable set of NOX emission control measures beyond what is currently installed and 
operated for these emission units.  

3.1.2 Baseline Emission Rates  
Since the four-factor analysis concluded the Basic Oxygen Furnaces have no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for these emission units, it is 
not necessary to represent a projected 2028 emissions scenario. 

3.1.3 Factor 1 – Cost of Compliance 
Since the four-factor analysis concluded the Basic Oxygen Furnaces have no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for these emission units, it is 
not appropriate to estimate the cost of compliance for additional NOX emission control measures.  

3.1.4 Factor 2 – Time Necessary for Compliance  
Since the four-factor analysis concluded the Basic Oxygen Furnaces have no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for these emission units, it is 
not appropriate to describe the time that is necessary to achieve compliance for additional NOX emission 
control measures.  

3.1.5 Factor 3 – Energy and Non-Air Quality Environmental Impacts of 
Compliance  

Since the four-factor analysis concluded the Basic Oxygen Furnaces have no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for these emission units, it is 
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not appropriate to describe the energy and non-air quality environmental impacts for additional NOX 
emission control measures.  

3.1.6 Factor 4 – Remaining Useful Life of the Source 
Since the four-factor analysis concluded the Basic Oxygen Furnaces have no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for these emission units, it is 
not appropriate to describe the remaining useful life of the source.  

3.1.7 Visibility Benefits 
Since the four-factor analysis concluded the Basic Oxygen Furnaces have no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for these emission units, it is 
not appropriate to describe the potential visibility benefits for additional NOX emission control measures.  

3.1.8 Proposed NOX Emission Control Measures 
The four-factor analysis concluded that additional NOX emission control measures at the Basic Oxygen 
Furnaces beyond those described in Section 2.2.1 are not required to make reasonable progress. As such, 
this analysis proposes to maintain the existing NOX emission control measures.  
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4 Boiler House - #8 Boiler (S8G) 
The following sections describe the four-factor analyses with visibility benefits evaluations for NOX and 
SO2 emission control measures for the Boiler House - #8 Boiler (S8G).  

4.1  Four-Factor Analysis - NOX 
The following sections describe the analysis for determining the reasonable set of NOX emission control 
measures (Section 4.1.1), the four-factor analysis with visibility benefits evaluation (Sections 4.1.3 through 
4.1.7), and the proposed emission control measures (Section 4.1.8) for the Boiler House - #8 Boiler (S8G).   

4.1.1 NOX Emission Control Measures 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Boilers NOX emission control measures identified the use of low-NOX fuel, Selective 
Catalytic Reduction (SCR)15, Low-NOX Burners (LNB), and/or Ultra Low-NOX Burners (ULNB) at some 
sources. As described in Section 2.2.2, the Boiler House - #8 Boiler (S8G) already utilizes low-NOX fuel 
combustion (blast furnace gas) and good combustion practices as existing NOX emission control 
measures.  

The RBLC search (Appendix A) listed many references to the installation of SCR, LNB, and ULNB for natural 
gas only-fired boilers. The Boiler House - #8 Boiler (S8G) is not directly comparable to boilers that strictly 
fire natural gas because the Boiler House - #8 Boiler (S8G) fires blast furnace gas (a low-NOX fuel) and 
supplements with natural gas to maintain flame temperature.  

SCR is excluded from the reasonable set because it has not been installed and successfully operated on a 
similar source under similar physical and operating conditions (i.e., blast furnace gas as a primary fuel 
source).  

The Briefing Sheet accompanying the 2010 Nucor Permit to Construct (PSD-LA-740) stated that LNB was 
eliminated as technically infeasible for the following rationale: 

“Low NOX burners limit the formation of NOX by staging the addition of air to create a longer, cooler 
flame. The combustion of BFG in the topgas boilers requires the supplement of natural gas in order 
to maintain flame stability and prevent flame-outs of the burners. The use of low NOX burners 
would attempt to stage fuel gas at the limits of combustibility and potentially prevent combustion of 
the fuel from occurring. Thus, Low NOX burners are not a feasible control technology for the topgas 
boilers.”16 

 

15 SCR reduces NOX emissions with ammonia or urea injection in the presence of a catalyst. 

16 Louisiana Department of Environmental Quality, Nucor Steel Permit to Construct (PSD-LA-740) Briefing Sheet, 2010, 
Page 80. 
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Since LNB, and by extension ULNB which uses the same principles (longer, cooler flame), represent a 
negligible or potentially small emission reduction potential, compared to the current NOX emission 
control measures, and have potential operational challenges, LNB and ULNB are not considered as part of 
the reasonable set of NOX emission control measures for the Boiler House - #8 Boiler (S8G) and are not 
evaluated further in this analysis. 

There are no additional NOX emission control measures based on the emission control measures 
described in the RBLC (Appendix A) and air permits for II&S mills (Appendix B). As such, Boiler House - #8 
Boiler (S8G) has no reasonable set of NOX emission control measures beyond what is currently installed 
and operated for this emission unit. 

4.1.2 Baseline Emission Rates 
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for this emission unit, it is not 
necessary to represent a projected 2028 emissions scenario. 

4.1.3 Factor 1 – Cost of Compliance 
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to estimate the cost of compliance for additional NOX emission control measures.  

4.1.4 Factor 2 – Time Necessary for Compliance  
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the time that is necessary to achieve compliance for additional NOX emission 
control measures.  

4.1.5 Factor 3 – Energy and Non-Air Quality Environmental Impacts of 
Compliance  

Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the energy and non-air quality environmental impacts for additional NOX 
emission control measures.  

4.1.6 Factor 4 – Remaining Useful Life of the Source 
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the remaining useful life of the source.  
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4.1.7 Visibility Benefits 
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of NOX 
emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the potential visibility benefits for additional NOX emission control measures.  

4.1.8 Proposed NOX Emission Control Measures 
The four-factor analysis concluded that additional NOX emission control measures at the Boiler House - 
#8 Boiler (S8G) beyond those described in Section 2.2.2 are not required to make reasonable progress. As 
such, this analysis proposes to maintain the existing NOX emission control measures. 

4.2 Four-Factor Analysis - SO2  
The following sections describe the analysis for determining the reasonable set of SO2 emission control 
measures (Section 4.2.1), the four-factor analysis with visibility benefits evaluation (Sections 4.2.3 through 
4.2.7), and the proposed emission control measures (Section 4.2.8) for the Boiler House - #8 Boiler (S8G).  

4.2.1 SO2 Emission Control Measures 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Boilers SO2 emission control measures identified the use of low-sulfur fuels at some 
sources. As described in Section 2.2.2, the Boiler House - #8 Boiler (S8G) already utilizes low-sulfur fuel 
combustion (natural gas and blast furnace gas) as an existing SO2 emission control measure.  

There are no additional SO2 emission control measures based on the emission control measures described 
in the 2010 Nucor BACT, the RBLC (Appendix A), and air permits for II&S mills (Appendix B). As such, the 
Boiler House - #8 Boiler (S8G) has no reasonable set of SO2 emission control measures beyond what is 
currently installed and operated.  

4.2.2 Baseline Emission Rates  
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of SO2 
emission control measures beyond what is currently installed and operated for this emission unit, it is not 
necessary to represent a projected 2028 emissions scenario. 

4.2.3 Factor 1 – Cost of Compliance 
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of SO2 

emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to estimate the cost of compliance for additional SO2 emission control measures.  

4.2.4 Factor 2 – Time Necessary for Compliance  
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of SO2 

emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the time that is necessary to achieve compliance for additional SO2 emission 
control measures.  
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4.2.5 Factor 3 – Energy and Non-Air Quality Environmental Impacts of 
Compliance  

Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of SO2 

emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the energy and non-air quality environmental impacts for additional SO2 emission 
control measures.  

4.2.6 Factor 4 – Remaining Useful Life of the Source 
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of SO2 

emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the remaining useful life of the source.  

4.2.7 Visibility Benefits 
Since the four-factor analysis concluded the Boiler House - #8 Boiler (S8G) has no reasonable set of SO2 

emission control measures beyond what is currently installed and operated for this emission unit, it is not 
appropriate to describe the potential visibility benefits for additional SO2 emission control measures.  

4.2.8 Proposed SO2 Emission Control Measures 
The four-factor analysis concluded that additional SO2 emission control measures at the Boiler House - #8 
Boiler (S8G) beyond those described in Section 2.2.2 are not required to make reasonable progress in 
reducing SO2 emissions. As such, this analysis proposes to maintain the existing SO2 emission control 
measures.   
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5 H-3 and H-4 Blast Furnaces 
The following sections describe the four-factor analyses with visibility benefits evaluations for NOX and 
SO2 emission control measures for the H-3 and H-4 Blast Furnaces.  

5.1 Four-Factor Analysis - NOX 
The following sections describe the analysis for determining the reasonable set of NOX emission control 
measures (Section 5.1.1), the four-factor analysis with visibility benefits evaluation (Sections 5.1.3 through 
5.1.7), and the proposed emission control measures (Section 5.1.8) for the H-3 and H-4 Blast Furnaces 
Stoves, Casthouse, and Flares.   

5.1.1 NOX Emission Control Measures 
5.1.1.1 H-3 and H-4 Blast Furnace Stoves 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Blast Furnace Stoves NOX emission control measures identified the use of low-NOX fuel 
or LNB at some sources. As described in Section 2.2.3, the H-3 and H-4 Blast Furnace Stoves already utilize 
low-NOX fuel combustion (blast furnace gas) as an existing NOX emission control measure.  

The AK Steel Dearborn B and C Furnaces have LNB installed as part of a 2014 Prevention of Significant 
Deterioration (PSD) Permit; however, it is not clear that LNB offer any additional emission reduction 
potential compared to the existing NOX emission control measures (blast furnace gas – low-NOX fuel). EPA 
stated the following in a document titled “Alternative Control Techniques Document -- NOX Emissions 
From Iron and Steel Mills”17: 

“[…] the primary fuel is BFG, which is largely CO, has a low heating value, and contains inerts, 
factors that reduce flame temperature. Thus, the NOX concentration in blast furnace stove flue gas 
tends to be low and the potential for NOx reduction is considered to be small.”  

Additionally, the Briefing Sheet accompanying the 2010 Nucor Permit to Construct (PSD-LA-740) stated 
that LNB was eliminated as technically infeasible for the following rationale: 

“Low NOX burners limit the formation of NOX by staging the addition of air to create a longer, cooler 
flame. The combustion of BFG in the hot blast stoves requires the supplement of a small amount of 
natural gas in order to maintain flame stability and prevent flame-outs of the burners. The use of 
low NOX burners would attempt to stage fuel gas at the limits of combustibility and would prevent 

 

17 EPA, “Alternative Control Techniques Document – NOX Emissions from Iron and Steel Mills” (EPA-453/R-94-065), 
1994, Page 5-22 
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the operation of the hot blast stoves. Thus, low NOX burners are not a feasible control technology for 
the hot blast stoves.”18 

Since LNB represent a negligible or potentially small emission reduction potential (if any), compared to 
the current NOX emission control measures, and have potential operational challenges, LNB are not 
considered as part of the reasonable set of NOX emission control measures for the H-3 and H-4 Blast 
Furnace Stoves and are not evaluated further in this analysis.   

Therefore, the H-3 and H-4 Blast Furnace Stoves have no reasonable set of NOX emission control 
measures beyond what is currently installed and operated for these emission units based on the 2010 
Nucor BACT, emission control measures described in the RBLC (Appendix A) and air permits for similar 
sources (Appendix B).  

5.1.1.2 H-3 and H-4 Blast Furnace Casthouses 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Blast Furnace Casthouses did not identify any NOX emission control measures.  

The 2010 Nucor BACT analysis did not evaluate NOX emission control measures because Nucor Steel 
Louisiana did not estimate NOX emissions for the casthouse in the associated permit application. This 
implies that the casthouse NOX emissions were considered negligible for that project.  

There are no additional NOX emission control measures based on the emission control measures 
described in the RBLC (Appendix A) and air permits for II&S mills (Appendix B). As such, the H-3 and H-4 
Blast Furnace Casthouses have no reasonable set of NOX emission control measures beyond what is 
currently installed and operated for these emission units.  

5.1.1.3 H-3 and H-4 Blast Furnace Flares 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Blast Furnace Flares did not identify any NOX emission control measures.   

There are no additional NOX emission control measures based on the emission control measures 
described in the RBLC (Appendix A) and air permits for II&S mills (Appendix B). As such, the H-3 and H-4 
Blast Furnace Flares have no reasonable set of NOX emission control measures beyond what is currently 
installed and operated for these emission units.  

 

18 Louisiana Department of Environmental Quality, Nucor Steel Permit to Construct (PSD-LA-740) Briefing Sheet, 2010, 
Page 23. 
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5.1.2 Baseline Emission Rates  
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of NOX emission control measures beyond what is currently installed and operated 
for these emission units, it is not necessary to represent a projected 2028 emissions scenario. 

5.1.3 Factor 1 – Cost of Compliance 
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of NOX emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to estimate the cost of compliance for additional NOX 
emission control measures.  

5.1.4 Factor 2 – Time Necessary for Compliance  
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of NOX emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the time that is necessary to achieve compliance 
for additional NOX emission control measures.  

5.1.5 Factor 3 – Energy and Non-Air Quality Environmental Impacts of 
Compliance  

Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of NOX emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the energy and non-air quality environmental 
impacts for additional NOX emission control measures.  

5.1.6 Factor 4 – Remaining Useful Life of the Source 
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of NOX emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the remaining useful life of the source.  

5.1.7 Visibility Benefits 
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of NOX emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the potential visibility benefits for additional NOX 
emission control measures.  

5.1.8 Proposed NOX Emission Control Measures 
The four-factor analysis concluded that additional NOX emission control measures at the H-3 and H-4 
Blast Furnace Stoves, Casthouses, and Flares beyond those described in Section 2.2.3 are not required to 
make reasonable progress. As such, this analysis proposes to maintain the existing NOX emission control 
measures.  
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5.2 Four-Factor Analysis – SO2 
The following sections describe the analysis for determining the reasonable set of SO2 emission control 
measures (Section 5.2.1), the four-factor analysis with visibility benefits evaluation (Sections 5.2.3 through 
5.2.7), and the proposed emission control measures (Section 5.2.8) for the H-3 and H-4 Blast Furnaces 
Stoves, Casthouse, and Flares.   

5.2.1 SO2 Emission Control Measures 
5.2.1.1 H-3 and H-4 Blast Furnace Stoves 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Blast Furnace Stoves SO2 emission control measures identified the use of low-sulfur fuel 
at one source. As described in Section 2.2.3, the H-3 and H-4 Blast Furnace Stoves routinely fire low-sulfur 
fuels (blast furnace gas and natural gas) as an existing SO2 emission control measure.   

AK Steel Dearborn (RBLCID = MI-0413) underwent SO2 BACT in 2014 and concluded that BACT did not 
require additional SO2 emission control measures. The 2010 Nucor BACT determined that other than the 
low-sulfur fuels (blast furnace gas and natural gas), no additional add-on SO2 emission control measures 
are technically feasible.  

There are no additional SO2 emission control measures based on the 2010 Nucor BACT, emission control 
measures described in the RBLC (Appendix A) and air permits for II&S mills (Appendix B). As such, the H-3 
and H-4 Blast Furnace Stoves have no reasonable set of SO2 emission control measures beyond what is 
currently installed and operated for these emission units.  

5.2.1.2 H-3 and H-4 Blast Furnace Casthouses 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Blast Furnace Casthouses did not identify any SO2 emission control measures. 

AK Steel Dearborn (RBLCID = MI-0413) underwent SO2 BACT in 2014 and concluded that BACT did not 
require additional SO2 emission control measures. The 2010 Nucor BACT stated that there are no feasible 
SO2 emission control measures because of the corresponding low SO2 concentration (~4 ppm SO2) and 
high exhaust flow rate. 

There are no additional SO2 emission control measures based on the 2010 Nucor BACT, emission control 
measures described in the RBLC (Appendix A) and air permits for II&S mills (Appendix B). As such, the H-3 
and H-4 Blast Furnace Casthouses have no reasonable set of SO2 emission control measures beyond what 
is currently installed and operated for these emission units.  

5.2.1.3 H-3 and H-4 Blast Furnace Flares 
The RBLC search (summarized in Appendix A) and search of air permits for II&S mills and similar sources 
(Appendix B) for Blast Furnace Flares did not identify any SO2 emission control measures.   
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There are no additional SO2 emission control measures based on the 2010 Nucor BACT, emission control 
measures described in the RBLC (Appendix A) and air permits for II&S mills (Appendix B). As such, the H-3 
and H-4 Blast Furnace Flares have no reasonable set of SO2 emission control measures beyond what is 
currently installed and operated for these emission units. 

5.2.2 Baseline Emission Rates  
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of SO2 emission control measures beyond what is currently installed and operated 
for these emission units, it is not necessary to represent a projected 2028 emissions scenario. 

5.2.3 Factor 1 – Cost of Compliance 
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of SO2 emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to estimate the cost of compliance for additional SO2 
emission control measures.  

5.2.4 Factor 2 – Time Necessary for Compliance  
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of SO2 emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the time that is necessary to achieve compliance 
for additional SO2 emission control measures.  

5.2.5 Factor 3 – Energy and Non-Air Quality Environmental Impacts of 
Compliance  

Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of SO2 emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the energy and non-air quality environmental 
impacts for additional SO2 emission control measures.  

5.2.6 Factor 4 – Remaining Useful Life of the Source 
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of SO2 emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the remaining useful life of the source.  

5.2.7 Visibility Benefits 
Since the four-factor analysis concluded the H-3 and H-4 Blast Furnace Stoves, Casthouses, and Flares 
have no reasonable set of SO2 emission control measures beyond what is currently installed and operated 
for these emission units, it is not appropriate to describe the potential visibility benefits for additional SO2 
emission control measures.  
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5.2.8 Proposed SO2 Emission Control Measures 
The four-factor analysis concluded that additional SO2 emission control measures at the H-3 and H-4 Blast 
Furnace Stoves, Casthouses, and Flares beyond those described in Section 2.2.3 are not required to make 
reasonable progress in reducing SO2 emissions. As such, this analysis proposes to maintain the existing 
SO2 emission control measures.  
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6 Visibility Impacts Review 
The RHR requires state regulatory agencies to submit a series of SIPs in ten-year increments to protect 
visibility in certain national parks and wilderness areas, known as mandatory Federal Class I areas. 
Figure 6-1 shows a map of the IHW facility relative to the four closest Class I areas. The Class I areas and 
the distance from the facility are: 

• Mammoth Cave National Park – Kentucky (499 km) 

• Seney National Wildlife Refuge – Michigan (513 km) 

• Mingo National Wildlife Refuge – Missouri (561 km) 

• Isle Royale National Park – Michigan (699 km) 

 

Figure 6-1 Location of Class I Areas in Relation to the Indiana Harbor West Facility 

Section 6.1 provides an analysis of current visibility conditions at the four Class I areas presented in 
Figure 6-1 while Section 6.2 evaluates the emission trends that are impacting visibility in these Class I 
areas. Section 6.3 provides a review of previously completed visibility modeling and screening analysis 
which illustrate that emission reductions at IHW are unlikely to improve visibility on the most impaired 
days at these Class I areas. 
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6.1 Visibility Conditions in the Closest Class I Areas 
The RHR requires that the SIP include an analysis of “baseline, current, and natural visibility conditions; 
progress to date; and the uniform rate of progress”19 for the relevant Class I areas. This information is 
used to establish the reasonable progress goals to be achieved by the end of the implementation period 
in 2028.20 Barr conducted an analysis of the current visibility conditions at relevant Class I areas to 
determine the progress to date and status versus the 2028 URP glidepath. The relevant Class I areas are 
shown in Figure 6-1. 

Visibility improvement is measured using data from the IMPROVE monitoring sites. The visibility metric is 
based on the 20% most anthropogenically impaired days and the 20% clearest days, with visibility being 
measured in deciviews (dv).  

Figure 6-2 through Figure 6-5 show the rolling 5-year average visibility impairment based on IMPROVE 
monitoring data compared with the URP glidepath at Mammoth Cave (499 km), Mingo (561 km), Isle 
Royale (699 km), and Seney (513 km), respectively. As shown in these figures, the five-year average 
visibility metric has been improving for more than one decade at all four Class I areas. Impacts on the 
most impaired days at Mammoth Cave (499 km) (Figure 6-2), Isle Royale (699 km) (Figure 6-4), and Seney 
(513 km) (Figure 6-5) are already below the 2028 glidepath and have continued trending downward since. 
The visibility at Mingo (561 km) (Figure 6-3) is slightly above the 2028 glidepath but has been on a 
downward trend since 2007 and is expected to attain this threshold without additional emission 
reductions. 

 

19 40 CFR 51.308(f)(1) 
20 40 CFR 51.308(f)(3) 
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Figure 6-2 Visibility Trend versus URP – Mammoth Cave National Park (499 km)21 

 

21 Jim Boylan – Georgia Department of Natural Resources, “VISTAS Regional Haze Project Update,” 5/20/2020, 
Page 25. (https://www.metro4-sesarm.org/sites/default/files/VISTAS%20Pres%20Stakeholders%20Final%20200520.pdf)  

https://www.metro4-sesarm.org/sites/default/files/VISTAS%20Pres%20Stakeholders%20Final%20200520.pdf
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Figure 6-3 Visibility Trend versus URP – Mingo National Wildlife Refuge (561 km)22 

 

22 Jim Boylan - Georgia Department of Natural Resources, “VISTAS Regional Haze Project Update,” 5/20/2020, 
Page 37. (https://www.metro4-sesarm.org/sites/default/files/VISTAS%20Pres%20Stakeholders%20Final%20200520.pdf) 

https://www.metro4-sesarm.org/sites/default/files/VISTAS%20Pres%20Stakeholders%20Final%20200520.pdf
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Figure 6-4 Visibility Trend versus URP – Isle Royale National Park (699 km)23 

 

23 Visibility trend from the Minnesota Pollution Control Agency website 
(https://public.tableau.com/profile/mpca.data.services#!/vizhome/RegionalHaze_visibility_metrics_public/Visibilityprogress) 

https://public.tableau.com/profile/mpca.data.services#!/vizhome/RegionalHaze_visibility_metrics_public/Visibilityprogress
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Figure 6-5 Visibility Trend versus URP – Seney National Wildlife Refuge (513 km)24 

6.2 Emission Trend Analyses 
The downward visibility trend for each of the Class I monitors illustrated above can be attributed to a 
number of different actions taken to reduce emissions NOX and SO2 from several sources, including:   

• Installation of BART during the first RHR implementation period 

• Emission reductions from a variety of industries, including the integrated iron and steel industry, 
due to equipment shutdowns and updated rules/regulations 

• Transition of power generation systems from coal to natural gas and renewables, such as wind 
and solar 

The trends for NOX and SO2 emissions are illustrated on a national and regional basis in Figure 6-6 and 
Figure 6-7, respectively. 

 

24 IMPROVE monitoring network (http://vista.cira.colostate.edu/Improve/)  
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Figure 6-6 National NOX and SO2 Emission Trends  

The national trends show a consistent pattern of emission reductions that will continue throughout the 2nd 
round of regional haze planning. There is a 35% reduction from 2016 to 2028 in national NOX and SO2 
emissions. The emissions from 2002 – 2018 were developed based on information contained in the EPA’s 
Air Pollutant Emission Trends Data25 and the 2028 data was obtained from page 18 of EPA’s regional haze 
modeling summary which includes the summary of modeled emissions26. 

 

25  EPA Air Pollutant Emission Trends Data, National Annual Emission Trend 

26 https://www.epa.gov/sites/production/files/2019-10/documents/epa_rh_modeling_summary_101519-final_0.pdf 
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Figure 6-7 Upper Midwest NOX and SO2 Emission Trends 

The regional summary also exhibits a significant reduction in NOX and SO2 emissions (35% from 2016 to 
2028). The Upper Midwest region includes Illinois, Indiana, Michigan, Minnesota, and Wisconsin as areas 
that may impact the Class I areas near IHW. The 2002-2018 emissions contained in the included state 
summaries was obtained from the EPA’s state annual emission trends27 and the 2028 data was obtained 
from the EPA’s 2016v1 modeling platform that also includes 2028 modeling data28. 

In addition to these figures which provide confirmation of additional planned emission reductions, there 
are specific emission reductions that are planned prior to 2028 which will further improve the visibility in 
these Class I areas. Table 6-1 shows some of the upcoming emission reduction projects from states within 
the LADCO (IL, IN, MI, MN, and WI) except for Ohio since emission sources in Ohio are generally 
downwind of the affected Class I areas. In addition, many of the utility companies listed in Table 6-1 have 

 

27 EPA Air Pollutant Emission Trends Data, State Annual Emission Trend  

28 EPA 2016v1 Modeling Inventory Platform FTP Reports 
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carbon emission reduction goals beyond 2028, which will further reduce combustion and, therefore, NOX 
and SO2 emissions. 

Table 6-1 Planned Emission Reduction Projects (IL, IN, MI, MN, WI) through 2028 

Year State Company Additional Emissions Reductions Expected/Projected 

2020 IL City Water, Light and Power Dallman Units 31 & 32 Retirement(1) 

2020 MI Lansing Board of Water & Light Eckert Plant Retirement(2) 

2021 MN Otter Tail Power Company Hoot Lake Plant Retirement(3) 

2021 WI Dairyland Power Cooperative Genoa Station No. 3 Retirement(4) 

2022 IL Vistra Corp. Edwards Plant Retirement(5) 

2022 MI DTE Energy Trenton Channel Power Plant Retirement(6) 

2022 MI DTE Energy St. Clair Power Plant Retirement(6) 

2022 WI Alliant Energy Edgewater Plant Retirement(7) 

2023 IL City Water, Light and Power Dallman Unit 33 Retirement(1) 

2023 IN Duke Energy Gallagher Units 2 & 4 Retirement(8) 

2023 IN Hoosier Energy Merom Generating Station Retirement(9) 

2023 IN Hoosier Energy Transition to a more diverse generation mix including 
wind, solar, natural gas and storage(9) 

2023 IN Indianapolis Power & Light Petersburg Units 1 & 2 Retirement(10) 

2023 IN NIPSCO R.M. Schahfer Units 14, 15, 17, & 18 Retirement(11) 

2023 IN Vectren Brown Units 1 & 2 and Culley Unit 2 Retirement(12) 

2023 IN Vectren Exit joint operations Warrick 4 coal unit(12) 

2023 MI Consumers Energy Karn Units 1 & 2 Retirement(13) 

2023 MI DTE Energy River Rouge Power Plant Retirement(6) 

2023 MN  Xcel Energy Sherco Unit 2 Retirement(14) 

2025 MI Lansing Board of Water & Light Erickson Plant Retirement(2) 

2026 IN Duke Energy Gibson Unit 4 Retirement(8) 

2026 IN Indiana Municipal Power Agency Whitewater Valley Station Retirement(15) 

2026 MN  Xcel Energy Sherco Unit 1 Retirement(14) 

2028 IN Duke Energy Cayuga Units 1-4 Retirement(8) 

2028 IN Indiana Michigan Power Rockport Unit 1 Retirement(16) 

2028 IN NIPSCO Michigan City Unit 12 Retirement(11) 
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Year State Company Additional Emissions Reductions Expected/Projected 

2028 MN  Xcel Energy Allen S. King Plant Retirement(14) 

(1) City Water Light and Power Integrated Resource Plan Update. Generation Unit Retirements. Public Forum Meeting. 
1/29/2020. 

(2) Lansing Board of Water & Light 2020 Integrated Resource Plan 
(3) Otter Tail Power Company Application for Resource Plan Approval 2017-2031 
(4) https://www.powermag.com/wisconsin-co-op-will-close-coal-fired-plant/ 
(5) https://investor.vistracorp.com/investor-relations/news/press-release-details/2019/Environmental-Groups-Illinois-Power-

Resources-Generating-LLC-Propose-Settlement-Agreement-to-Retire-Edwards-Coal-Plant-and-Fund-Community-
Projects/default.aspx  

(6) DTE 2019 Integrated Resource Plan Summary 
(7) https://www.power-eng.com/2020/05/26/alliant-energy-closing-edgewater-coal-fired-plant-adding-six-solar-projects-in-

wisconsin/ 
(8) Duke Energy Indiana Updated 2018 Integrated Resource Plan, 3/23/2020. 
(9) Hoosier Energy, “Hoosier Energy Announces New 20-Year Resource Plan,” 01/21/2020. 

https://www.hoosierenergy.com/press-releases/hoosier-energy-announces-new-20-year-resource-plan/  
(10) Indianapolis Power & Light Company 2019 Integrated Resource Plan 
(11) Northern Indiana Public Service Company LLC 2018 Integrated Resource Plan 
(12) Vectren 2019/2020 Integrated Resource Plan 
(13) Consumers Energy 2019 Clean Energy Plan 
(14) Xcel Energy Upper Midwest Integrated Resource Plan 2020-2034 
(15) Indiana Municipal Power Agency 2017 Integrated Resource Plan 
(16) Indiana Michigan Power Integrated Resource Planning Report, 7/1/2019. 

The 2019 RH SIP Guidance says that the state will determine which emission control measures are 
necessary to make reasonable progress in the affected Class I areas.29 However, as illustrated above, (1) 
the IMPROVE monitoring network data demonstrates sustained progress towards visibility goals, (2) the 
5-year average visibility impairment on the most impaired days is already below the 2028 URP glidepath, 
and (3) additional emission reductions are already scheduled to occur.  

Furthermore, additional emission reductions are already scheduled to occur. The IDEM should use the 
current trends of visibility improvement and the documented future emission reductions to demonstrate 
reasonable progress rather than imposing emissions reductions that are not cost effective in any event. 
The 5-year average visibility impairment on the most impaired days is already below the 2028 URP 
glidepath and additional emission reduction projects are scheduled to occur at other facilities with the 
potential to impact visibility in the affected Class I areas. Therefore, additional NOX and SO2 emission 
control measures at IHW are not required to make reasonable progress in reducing NOX and SO2 
emissions. 

6.3 Visibility Impacts in the Closest Class I Areas 
The 2019 RH SIP Guidance says that a state has “reasonable discretion to consider the anticipated visibility 
benefits of an emission control measure along with the other factors when determining whether a 

 

29 US EPA, “Guidance on Regional Haze State Implementation Plans for the Second Implementation Period,” 
08/20/2019, Page 9. 

https://www.powermag.com/wisconsin-co-op-will-close-coal-fired-plant/
https://investor.vistracorp.com/investor-relations/news/press-release-details/2019/Environmental-Groups-Illinois-Power-Resources-Generating-LLC-Propose-Settlement-Agreement-to-Retire-Edwards-Coal-Plant-and-Fund-Community-Projects/default.aspx
https://investor.vistracorp.com/investor-relations/news/press-release-details/2019/Environmental-Groups-Illinois-Power-Resources-Generating-LLC-Propose-Settlement-Agreement-to-Retire-Edwards-Coal-Plant-and-Fund-Community-Projects/default.aspx
https://investor.vistracorp.com/investor-relations/news/press-release-details/2019/Environmental-Groups-Illinois-Power-Resources-Generating-LLC-Propose-Settlement-Agreement-to-Retire-Edwards-Coal-Plant-and-Fund-Community-Projects/default.aspx
https://www.power-eng.com/2020/05/26/alliant-energy-closing-edgewater-coal-fired-plant-adding-six-solar-projects-in-wisconsin/
https://www.power-eng.com/2020/05/26/alliant-energy-closing-edgewater-coal-fired-plant-adding-six-solar-projects-in-wisconsin/
https://www.hoosierenergy.com/press-releases/hoosier-energy-announces-new-20-year-resource-plan/
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measure is necessary to make reasonable progress.”30 This guidance also says that “the decision-making 
process by a state regarding a control measure may most often depend on how the state assesses the 
balance between the cost of compliance and the visibility benefits.”31 Although IHW determined that 
there were no reasonable set of emission control measures for all of the associated emission units as 
presented in Sections 3.1.1, 4.1.1, 4.2.1, 5.1.1, and 5.2.1, Barr completed an evaluation to determine if an 
emissions reduction at the facility would result in visibility improvements at the nearest Class I areas. 

6.3.1 BART Modeling 
As part of the previous regional haze planning evaluation, and to demonstrate that the Burns Harbor 
facility cannot reasonably be anticipated to cause or contribute to visibility impairment in a Class I area, 
ArcelorMittal completed site-specific visibility modeling of Burns Harbor’s steel manufacturing operations 
in 2008 (see Appendix C). This effort included modeling the visibility impacts of baseline emissions (2002, 
2003, and 2004 baseline periods) to determine whether the BART-eligible sources at the facility were 
subject to BART. According to the RHR, a facility was considered to “cause” visibility impairment if it is 
responsible for a 1.0 deciview change (delta-dV).32 Furthermore, a facility would be exempt from BART if 
its 98th percentile visibility impacts for baseline emissions are less than 0.5 delta-dv in each Class I area for 
each modeled year (i.e., determined to not contribute to visibility impairment).  

Although the 2008 site specific BART modeling report was conducted for Burns Harbor, the IHW facility is 
approximately 16 miles west of Burns Harbor and, therefore is located at similar distances and locations 
relative to the closest Class I areas. Furthermore, the results of a long-range transport model are more 
dependent on the total emission rate as opposed to the individual stack parameters (velocity and 
temperature) and facility downwash characteristics. Thus, the modeling analysis conducted for Burns 
Harbor was used as an indicator of visibility impact from this facility because of the relative locations of 
the two facilities compared to the modeled Class I areas, and because the modeled emissions from Burns 
Harbor are much higher than the emissions from IHW.  

The 2008 site-specific visibility modeling for Burns Harbor was conducted using CALPUFF which, at the 
time, was the only EPA-approved model for predicting impacts for long-range emission transport beyond 
50 km. The modeling analyzed the facility’s impact on visibility impairment at the four closest Class I areas: 
Mammoth Cave (499 km), Seney (513 km), Mingo (561 km), and Isle Royale (699 km). All Class I areas in 
the analysis are further than 300 km. The distance from the Class I areas is relevant to the analysis because 

 

30 US EPA, “Guidance on Regional Haze State Implementation Plans for the Second Implementation Period,” 
08/20/2019, Page 37. 
31 US EPA, “Guidance on Regional Haze State Implementation Plans for the Second Implementation Period,” 
08/20/2019, Page 37. 
32 Federal Register Vol. 70, No. 128, 07/06/2005, Page 39118. (https://www.federalregister.gov/documents/2005/07/06/05-
12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations) 

https://www.federalregister.gov/documents/2005/07/06/05-12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations
https://www.federalregister.gov/documents/2005/07/06/05-12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations


 

 

 
 36  

 

CALPUFF is known to over predict impacts beyond 300 km.33 Thus, the results from this analysis are likely 
an over prediction, suggesting that the impact would be even less than reported.  

EPA modeling guidance after the 2008 site-specific CALPUFF modeling suggests that photochemical 
modeling is the preferred method for identifying long-range transport source visibility impacts.34 

However, with the 2017 revisions to the Guideline on Air Quality Models35, the EPA established the use of 
Lagrangian models such as CALPUFF as a very conservative screening method in order to streamline the 
time and resources necessary to conduct such long-range transport analyses. In addition, CALPUFF is still 
used as the first-level screening model by the Federal Land Managers’ Air Quality Related Values Work 
Group (FLAG).36 Thus, the results of the 2008 site-specific visibility modeling using CALPUFF are still 
relevant and appropriate. 

The 2008 site-specific CALPUFF modeling was conducted with extremely conservative assumptions for the 
maximum emission rates. The modeling was conducted using the highest calculated 24-hour SO2 and 
NOX emission rates for each of the 26 emission units individually (plus 3 volume sources). This provided a 
fictitious worst-case scenario because a complex facility such as Burns Harbor cannot achieve the 24-hour 
maximum emission rates at all emission units simultaneously. Therefore, the modeled worst case scenario 
conservatively overestimates the impacts on the Class I areas. However, even with these conservative 
assumptions, the modeled visibility impact was less than 0.5 delta-dV at all Class I areas and, therefore, 
the facility did not contribute a perceptible37 amount to visibility impairment and was exempt from BART. 

The current emissions of SO2 and NOX from IHW are significantly less than the conservatively high 
emission rates which were used in the Burns Harbor 2008 CALPUFF modeling. Therefore, the current 
visibility impacts from IHW would be even less than that concluded in the 2008 report.  

CAMx modeling is also underway to further support this analysis. CAMx modeling for 2028 is planned to 
further support this analysis based on LADCO’s 2016 base year emission inventory. The CAMx analysis is 
being conducted to calculate the individual facility impact on downwind Class I areas of interest. It 
includes full atmospheric chemistry and national emissions to best approximate the concentrations of 
pollutants in the Class I areas to allow for the calculation of specific impacts. IHW reserves the right to 
amend and/or supplement this analysis once CAMx modeling has been completed, and which is similarly 
not expected to show a perceptible visibility impact from IHW, even on the most impaired days. 

 

33 Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report and Recommendations for 
Modeling Long Range Transport Impacts, Page 18. (https://www3.epa.gov/scram001/7thconf/calpuff/phase2.pdf)  
34 CALPUFF Regulatory Status, http://www.src.com/calpuff/regstat.htm 
35 Appendix W to 40 CFR Part 51 
36 2010 FLAG Phase I Report Revised, https://irma.nps.gov/DataStore/DownloadFile/420352, October 2010, Page 23. 
37 Federal Register Vol. 70, No. 128, 07/06/2005, Page 39119. (https://www.federalregister.gov/documents/2005/07/06/05-
12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations) 

https://www3.epa.gov/scram001/7thconf/calpuff/phase2.pdf
http://www.src.com/calpuff/regstat.htm
https://irma.nps.gov/DataStore/DownloadFile/420352
https://www.federalregister.gov/documents/2005/07/06/05-12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations
https://www.federalregister.gov/documents/2005/07/06/05-12526/regional-haze-regulations-and-guidelines-for-best-available-retrofit-technology-bart-determinations
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6.3.2 Mammoth Cave and Mingo Trajectory Analysis  
Consistent with the EPA Guidance on Regional Haze SIPs for the Second Implementation Plan, the 
VISTAS38 and CENRAP39 multi-state collaboratives developed tools that were used by their respective 
states to screen out sources from further analyses (i.e., the four-factor analysis). These analyses could be 
conducted using different approaches, including emissions / distance (Q/d), trajectory analyses to 
determine the likelihood of impact from sources on visibly impaired days, residence time analyses which 
was typically a more refined trajectory analyses, and/or photochemical grid modeling techniques. 

In May 2020, Jim Boylan of the Georgia Department of Natural Resources provided a project update to 
VISTAS.40 This update provides additional information related to IHW and the lack of impact on Mammoth 
Cave (499 km). As described in the project update, VISTAS performed a reasonable progress screening 
approach using a 2028-emission based Area of Influence (AOI) trajectory/residence time analysis and a 
Particulate Matter Source Apportionment Technology (PSAT) individual source evaluation for a number of 
Class I areas in the southeast and other Class I areas that could be impacted by VISTAS states’ sources.  

For the AOI trajectory analysis, the state of Kentucky used a threshold of 2% for sulfate or nitrate 
contribution to visibility impact at Mammoth Cave (499 km). Generally, the analysis evaluated 72-hour 
back trajectories on 20% most impaired days at each area and was used to identify facilities that were in 
the path of the trajectory to see how frequently their emissions potentially impacted the Class I area. 
Based on those analyses performed by VISTAS for Mammoth Cave (499 km), there were five sources in 
Indiana that were flagged for further analyses using photochemical modeling (i.e., flagged for the PSAT 
modeling analysis). IHW was not identified in the AOI analysis as each of the flagged facilities were electric 
generating units. The VISTAS findings indicate that no additional analyses are necessary for IHW as it was 
not included as a specifically “flagged” source in the PSAT modeling analysis. 

Similarly, CENRAP also conducted AOI trajectory/residence time visibility impact analysis to screen out 
sources from further visibility analyses. The details of this analysis are described in documents obtained 
from the CENSARA website41. The level of detailed provided by CENRAP allows for a specific evaluation of 
the impacts from IHW when compared to the state-selected threshold of 1% visibility culpability at Mingo 
in southeastern Missouri (561 km). The Missouri Department of Natural Resources used this 1% threshold 
(combined nitrate and sulfate) from the trajectory / residence time analysis to identify sources for further 
evaluation. Based on this analysis, IHW did not exceed the 1% threshold as shown in Table 6-2. 

 

38 Visibility Improvement State and Tribal Association of the Southeast (VISTAS), https://www.metro4-sesarm.org/. 
39 Central Regional Air Planning Association (CENRAP), https://www.cenrap.org/. 
40 Jim Boylan - Georgia Department of Natural Resources, “VISTAS Regional Haze Project Update,” 5/20/2020. 
(https://www.metro4-sesarm.org/sites/default/files/VISTAS%20Pres%20Stakeholders%20Final%20200520.pdf) 
41 Central States Air Resources Agencies (CenSARA), “Determining Areas of Influence – CenSARA Round Two Regional 
Haze”, November 2018, https://censara.org/ftpfiles/Ramboll/. 

https://www.metro4-sesarm.org/
https://www.cenrap.org/
https://www.metro4-sesarm.org/sites/default/files/VISTAS%20Pres%20Stakeholders%20Final%20200520.pdf
https://censara.org/ftpfiles/Ramboll/
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Table 6-2 Sulfate and Nitrate Culpability at Mingo National Wildlife Refuge 

Facility 
Sulfate 

Culpability 
Nitrate 

Culpability 
Sulfate + Nitrate 

Culpability 

Indiana Harbor  
(East and West, combined) 

0.07% 0.16% 0.09% 

 

The CENRAP findings indicate that no additional analyses are necessary for either of the ArcelorMittal 
Indiana Harbor facilities as the combined impact from the facilities was less than the 1% threshold for 
sulfate plus nitrate culpability.  

6.3.3 Seney and Isle Royale Back Trajectory Analysis 
In addition to the screening approach completed using the CENRAP AOI trajectories, Barr completed a 
specific set of reverse particle trajectory analyses from Seney (513 km) and Isle Royale (699 km) to 
determine if emissions from IHW could be contributing to visibility impacts in these Class I areas on the 
most impaired days. These analyses could also be used to determine if emission reductions at IHW could 
result in visibility improvement on the most impaired days at these Class I areas.  

A trajectory analysis considers the transport path of a particular air mass and the associated particles 
within the air mass to see if the air mass traveled over certain locations within a specified time range. A 
reverse trajectory analysis was performed beginning at each Class I area for the most impaired days 
during 2017-2018. The impairment metric (dv) from the IMPROVE Aerosol RHR III dataset42 was used to 
calculate the 20% most impaired days for 2017 and 2018. The NOAA Hysplit model43 was used to 
calculate 48-hour reverse trajectories beginning at 6:00 PM at a height of 10m from each Class I area on 
the day from the calculated 20% most impaired days (“the most impaired trajectories”). This methodology 
was modeled after the Minnesota Pollution Control Agency’s trajectory analysis for their Class I areas.44  

The analysis considered the 20% most impaired trajectories for each Class 1 area based on 2017 and 2018 
IMPROVE data. The data set is generated by monitoring every third day. As shown in Figure 6–8 and 
Figure 6–9, only one of the most impaired trajectories crosses near IHW for Seney (513 km) and none of 
the most impaired trajectories passes near IHW for Isle Royale (699 km). In addition, these figures 

 

42 Malm, W. C., J. F. Sisler, D. Huffman, R. A. Eldred, and T. A. Cahill (1994), Spatial and seasonal trends in particle 
concentration and optical extinction in the United States, J. Geophys. Res., 99, 1347-1370. 
http://views.cira.colostate.edu/fed/SiteBrowser/Default.aspx 

43 Stein, A.F., Draxler, R.R, Rolph, G.D., Stunder, B.J.B., Cohen, M.D., and Ngan, F., (2015). NOAA's HYSPLIT atmospheric 
transport and dispersion modeling system, Bull. Amer. Meteor. Soc., 96, 2059-2077, http://dx.doi.org/10.1175/BAMS-
D-14-00110.1 

44 MPCA – Regional Haze Tableau Public. 
https://public.tableau.com/profile/mpca.data.services#!/vizhome/RegionalHaze_visibility_metrics_public/Visibilityprogress 

http://views.cira.colostate.edu/fed/SiteBrowser/Default.aspx
http://dx.doi.org/10.1175/BAMS-D-14-00110.1
http://dx.doi.org/10.1175/BAMS-D-14-00110.1
https://public.tableau.com/profile/mpca.data.services#!/vizhome/RegionalHaze_visibility_metrics_public/Visibilityprogress
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illustrate that the majority of the most impaired trajectories are not traveling from the general direction of 
IHW or the greater Chicago area. Furthermore, most of the 48-hour reverse trajectories end before 
reaching IHW and the greater Chicago area, indicating that Seney (513 km) and Isle Royale (699 km) are at 
a distance far enough away from the facility that a perceptible visibility impairment from the IHW facility is 
extremely unlikely. These figures also demonstrate that sources from other regions, and not IHW, are 
contributing to the visibility on the most impaired days at the monitors.  
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Figure 6–8 Seney National Wildlife Refuge: Most Impaired Trajectories for 2017-2018 from 
Reverse Trajectory Analysis 
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Note: ISLE1 IMPROVE Monitor is located at Eagle Harbor due to year-round accessibility purposes. 

Figure 6–9 Isle Royale National Park: Most Impaired Trajectories for 2017-2018 from Reverse 
Trajectory Analysis 

6.3.4 Visibility Impacts Conclusion 
Based on the previous conservative BART modeling, the screening analyses conducted by VISTAS 
(Mammoth Cave (499 km)) and CENRAP (Mingo (561 km)), the culpability screening analyses for Seney 
(513 km) and Isle Royale (699 km), and the back trajectory analyses for Seney (513 km) and Isle Royale 
(699 km), Barr concludes that emissions from IHW are not a contributor to perceptible visibility 
impairment on the most impaired days at the closest Class I areas. Thus, additional control measures 
implemented at the facility are unlikely to provide any improvement in perceptible visibility on the most 
impaired days and do not support imposing emissions reductions that are not cost effective in any event. 
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7 Conclusion 
The four-factor analyses with visibility benefits evaluations for the Basic Oxygen Furnaces (NOX, Section 
3.1), the Boiler House - #8 Boiler (S8G) (NOX, Section 4.1; SO2, Section 4.2), and the H-3 and H-4 Blast 
Furnace (NOX, Section 5.1; SO2, Section 5.2), concluded that: 

• There is no reasonable set of NOX and SO2 emission control measures beyond what is currently 
installed and operated for these emission units. The reasonable set of additional NOX and SO2 
emission control measures is not technically feasible for these emission units. 

• Therefore, the existing NOX and SO2 emission performance for these emission units are sufficient 
for the IDEM’s regional haze reasonable progress goal. 



 

 

Appendix A 

RBLC Search Summary for Pertinent Emission Units at Similar Sources  



ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Basic Oxygen Furnace (BOF)

Nitrogen Oxides (NOx)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-

put UNITS Pollutant Emission Control Description Emission 
Limit 1 Limits Units 1 Avg Time

CASE-BY-
CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

OH-0292 WHEELING PITTSBURGH STEEL CORPORATION WHEELING PITTSBURGH STEEL CORPORATION OH 06-07507 331110 1/6/2005 STEEL MANUFACTURING BASIC OXYGEN 

FURNACES (2 

VESSELS), 

FUGITIVE 

EMISSIONS

375 t/h Nitrogen Oxides 

(NOx)

7.5 LB/H BACT-PSD 16.4 T/YR 0

OH-0292 WHEELING PITTSBURGH STEEL CORPORATION WHEELING PITTSBURGH STEEL CORPORATION OH 06-07507 331110 1/6/2005 STEEL MANUFACTURING BASIC OXYGEN 

FURNACE (2 

VESSELS) 

SCRUBBER

375 t/h Nitrogen Oxides 

(NOx)

30 LB/H BACT-PSD 56.6 T/YR 0
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Gas Fired Boilers

Nitrogen Oxides (NOx)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-

put UNITS Pollutant Emission Control Description Emission 
Limit 1 Limits Units 1 Avg Time

CASE-BY-
CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

*LA-0346 GULF COAST METHANOL COMPLEX IGP METHANOL LLC LA PSD-LA-820 325199 01/04/2018 

&nbsp;ACT

proposed facility to produce 20,000 metric tons of methanol per day Auxiliary Boiler natural gas 773 mm btu/hr Nitrogen Oxides 

(NOx)

LNB + FGR 0 BACT-PSD 0 0

MD-0044 COVE POINT LNG TERMINAL DOMINION COVE POINT LNG, LP MD PSC CASE NO. 

9318

221119 06/09/2014 

&nbsp;ACT

LIQUIFIED NATURAL GAS PROCESSING FACILITY AND 130 

MEGAWATT GENERATING STATIONFACILITY-WIDE PM10 EMISSION 

LIMIT = 124.2 TONS/YR

FACILITY-WIDE PM2.5 EMISSION LIMIT= 124/2 TONS/YR

FACILITY-WIDE CO2E EMISSION LIMIT = 2,030,988 TONS/YR

2 AUXILLARY 

BOILERS

PROCESS 

GAS

435 MMBTU/H Nitrogen Oxides 

(NOx)

EXCLUSIVE USE OF FACILITY PROCESS FUEL 

GAS DURING NORMAL OPERATION AND USE 

OF A POST-COMBUSTION SCR SYSTEM AND 

LOW-NOX BURNERS

0.0099 LB/MMBTU 3-HOUR BLOCK 

AVERAGE, 

EXCLUDING SU/SD

LAER 2946.2 LB/EVENT FOR ALL STARTUPS 0

AK-0083 KENAI NITROGEN OPERATIONS AGRIUM U.S. INC. AK AQ0083CPT06 325311 01/06/2015 

&nbsp;ACT

The Kenai Nitrogen Operations Facility is located at Mile 21 of the 

Kenai Spur Highway, near Kenai Alaska. It is classified as a 

nitrogenous fertilizer manufacturing facility under Standard Industrial 

Classification code 2873 and under North American Industrial 

Classification code 325311. The facility will produce ammonia and 

Three (3) 

Package Boilers

Natural Gas 243 MMBTU/H Nitrogen Oxides 

(NOx)

Ultra Low NOx Burners 0.01 LB/MMBTU 30-DAY AVERAGE BACT-PSD 0 0

TX-0656 GAS TO GASOLINE PLANT NATGASOLINE TX PSDTX1340 AND 

107764

325199 05/16/2014 

&nbsp;ACT

Chemical Plant Boiler natural gas 

and fuel gas

950 MMBTU/H Nitrogen Oxides 

(NOx)

SCR 0.01 LB/MMBTU BACT-PSD 0 0

TX-0659 DEER PARK PLANT ROHM AND HAAS TEXAS INC TX PSDTX1320, 2165 325188 12/20/2013 

&nbsp;ACT

Boiler Natural gas 515 MMBTU/H Nitrogen Oxides 

(NOx)

Selective catalytic reduction 0.01 LB/MMBTU 1-HR BACT-PSD 0 0

TX-0698 BAYPORT COMPLEX AIR LIQUIDE LARGE INDUSTRIES U.S., L.P. TX 9346 

PSDTX612M2

325120 09/05/2013 

&nbsp;ACT

Air Liquid currently operates a cogeneration facility in Pasadena, 

Texas (Bayou Cogeneration Plant).  The permit amendment 

submitted by Air Liquide will authorize a redevelopment project of its 

cogeneration plant.   The proposed project will involve the 

replacement of four existing gas-fired turbines (GE 7EA) with similar 

(3) gas-fired 

boilers

natural gas 550 MMBTU/H Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction (SCR) 0.01 LB/MMBTU 3 HOUR ROLLING 

AVERAGE

BACT-PSD 0 0

TX-0704 UTILITY PLANT M & G RESINS USA LLC TX 108819 

PSDTX1354

221112 12/02/2014 

&nbsp;ACT

In support of the new PET (polyethylene terephthalate) unit and new 

PTA (terephthalic acid) plant proposed by M&amp;G Resins USA LLC, 

the company also proposes a Utility Plant that will consist of either 

one of two options. All steam generated from the Utility Plant will be 

used as process steam.  There is no steam driven electrical generator.

(2) boilers natural gas 450 MMBTU/H Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction 0.01 LB/MMBTU 3-HR ROLLING 

AVERAGE

BACT-PSD 0 0

TX-0704 UTILITY PLANT M & G RESINS USA LLC TX 108819 

PSDTX1354

221112 12/02/2014 

&nbsp;ACT

In support of the new PET (polyethylene terephthalate) unit and new 

PTA (terephthalic acid) plant proposed by M&amp;G Resins USA LLC, 

the company also proposes a Utility Plant that will consist of either 

one of two options. All steam generated from the Utility Plant will be 

used as process steam.  There is no steam driven electrical generator.

boiler natural gas 250 MMBTU/H Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction 0.01 LB/MMBTU 3-HR ROLLING 

AVERAGE

BACT-PSD 0 0

TX-0707 CHEMICAL MANUFACTURING FACILITY ROHM AND HAAS TEXAS INCORPORATED TX 2165 PSDTX1320 325110 12/20/2013 

&nbsp;ACT

RH is proposing to install two 515 million British thermal unit per 

hour (MMBtu/hr) gas-fired boilers to produce additional steam for 

the RH Texas Deer Park Plant manufacturing facilities and give the 

plant the ability to perform planned maintenance on other steam 

producing equipment at the site without sacrificing peak steam 

(2) boilers natural gas 515 MMBTU/H Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction 0.01 LB/MMBTU 1 HOUR BACT-PSD 0 0

WY-0074 GREEN RIVER SODA ASH PLANT SOLVAY CHEMICALS WY MD-13083 212391 11/18/2013 

&nbsp;ACT

Trona Mine and Refinery Natural Gas 

Package Boiler

Natural Gas 254 MMBTU/H Nitrogen Oxides 

(NOx)

low NOx burners and flue gas recirculation 0.011 LB/MMBTU 30-DAY ROLLING BACT-PSD 2.8 LB/H 30-DAY ROLLING 0

*FL-0330 PORT DOLPHIN ENERGY LLC FL DPA-EPA-R4001 213112 12/01/2011 

&nbsp;ACT

Port Dolphin is a deepwater port designed to moor liquefied natural 

gas shuttle and regasification vessels 28 miles off the cost of Florida.

Boilers (4 - 278 

mmbtu/hr each)

natural gas 0 Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction (SCR) 0.012 LB/MMBTU 3-HOUR ROLLING 

AVERAGE

BACT-PSD 0 0

IL-0114 CRONUS CHEMICALS, LLC CRONUS CHEMICALS, LLC IL 13060007 325311 09/05/2014 

&nbsp;ACT

Plant will produce urea and ammonia, but ammonia production will 

be limited to a maximum of 3 months of the year (4,880 tpd urea and 

2,789 tpd ammonia).

Boiler natural gas 864 MMBTU/H Nitrogen Oxides 

(NOx)

low-nox burners, scr (or equivalent) 0.012 LB/MMBTU 30-DAY AVERAGE 

ROLLED DAILY

BACT-PSD 0 0

IA-0105 IOWA FERTILIZER COMPANY IOWA FERTILIZER COMPANY IA 12-219 325311 10/26/2012 

&nbsp;ACT

NITROGENEOUS FERTILIZER MANUFACTURING Auxiliary Boiler natural gas 472.4 MMBTU/H Nitrogen Oxides 

(NOx)

Low NOx Burners (LNB) and Flue Gas 

Recirculation (FGR)

0.0125 LB/MMBTU ROLLING 30 DAY 

AVERAGE

BACT-PSD 5.52 TONS/YR ROLLING 12 

MONTH TOTAL

0

IN-0166 INDIANA GASIFICATION, LLC INDIANA GASIFICATION, LLC IN T147-30464-

00060

221210 06/27/2012 

&nbsp;ACT

THE PERMITTEE OWNS AND OPERATES A STATIONARY SUBSTITUTE 

NATURAL GAS (SNG) AND LIQUEFIED CARBON DIOXIDE (CO2) 

PRODUCTION PLANT

ALSO SIC: 2819

TWO (2) 

AUXILIARY 

BOILERS

NATURAL 

GAS

408 MMBTU/H, 

EACH

Nitrogen Oxides 

(NOx)

ULTRA LOW NOX BURNER WITH FGR 0.0125 LB/MMBTU 24 HR BACT-PSD 0 0

LA-0305 LAKE CHARLES METHANOL FACILITY LAKE CHARLES METHANOL, LLC LA PSD-LA-803(M1) 325199 06/30/2016 

&nbsp;ACT

Proposed facility to produce methanol, H2, H2SO4, CO2, Argon and 

electricity from Pet Coke

Auxiliary Boilers 

and 

Superheaters

Natural Gas 0 Nitrogen Oxides 

(NOx)

SCR 0.015 LBS/MM BTU 30 ROLLING AVG., 

EXCEPT SCR SU OR 

MAINT.

BACT-PSD 0 0

*TX-0888 ORANGE POLYETHYLENE PLANT CHEVRON PHILLIPS CHEMICAL COMPANY LP TX 155952 

PSDTX1556 

GHGPSDTX192

325211 04/23/2020 

&nbsp;ACT

An initial NSR, PSD, and GHG project to construct and operate an 

Olefins Unit, two Polyethylene (PE) Units, and auxiliary support 

facilities. This permit will consist of furnaces, boilers, heaters, storage 

tanks, emergency engines, fugitive piping, thermal oxidizers, flares, 

cooling towers, wastewater treatment plant, loadout facilities, 

BOILERS Natural gas, 

ethane, fuel, 

or vent gas

250 MMBTU Nitrogen Oxides 

(NOx)

SCR 0.015 LB/MMBTU HOURLY BACT-PSD 0.01 LB/MMBTU ANNUAL 0

DE-0020 VALERO DELAWARE CITY REFINERY VALERO ENERGY CORP DE AQM-003/00016 324110 02/26/2010 

&nbsp;ACT

191,100 BARREL PER DAY REFINERY

AKA THE PREMCOR REFINING GROUP INC.

PACKAGE 

BOILERS (2009)

REFINERY 

FUEL GAS

99.9 MMBtu per 

hour

Nitrogen Oxides 

(NOx)

SCR AND LOW NOX BURNERS 0.015 LB/MMBTU RACT 0 0

DE-0020 VALERO DELAWARE CITY REFINERY VALERO ENERGY CORP DE AQM-003/00016 324110 02/26/2010 

&nbsp;ACT

191,100 BARREL PER DAY REFINERY

AKA THE PREMCOR REFINING GROUP INC.

DCPP BOILER 1 REFINERY 

FUEL GAS

618 MMBTU/H Nitrogen Oxides 

(NOx)

SCR WITH MODIFICATIONS TO EXISTING 

BURNERS AND AIR DISTRIBUTION TO 

BURNERS, OPTIMIZATION TO OVER-FIRE AIR 

SYSTEMS, INSTALLATION OF INDUCED FLUE 

GAS RECIRCULATION SYSTEMS, AND OTHER 

0.015 LB/MMBTU 24-HOUR ROLLING 

AVERAGE

BACT-PSD 40.6 12-MONTHS 0

DE-0020 VALERO DELAWARE CITY REFINERY VALERO ENERGY CORP DE AQM-003/00016 324110 02/26/2010 

&nbsp;ACT

191,100 BARREL PER DAY REFINERY

AKA THE PREMCOR REFINING GROUP INC.

DCPP BOILER 3 REFINERY 

FUEL GAS

618 MMBTU/H Nitrogen Oxides 

(NOx)

SCR WITH MODIFICATIONS TO EXISTING 

BURNERS AND AIR DISTRIBUTION TO 

BURNERS, OPTIMIZATION TO OVER-FIRE AIR 

SYSTEMS, INSTALLATION OF INDUCED FLUE 

GAS RECIRCULATION SYSTEMS AND OTHER 

0.015 LB/MMBTU 24-HOUR ROLLING 

AVERAGE

BACT-PSD 40.6 T 12-MONTHS 0

TX-0763 BORGER REFINERY PHILLIPS 66 COMPANY TX 85872, 

PSDTX1158M1, 

GHGPSDTX13

324110 09/04/2015 

&nbsp;ACT

The refinery processes crude oil and other feedstocks into products 

including gasoline, furnace oil, jet fuels, kerosene, petrochemicals, 

and blendstocks for liquid fuels.

Utility and 

Industrial Boiler 

greater than 250 

million British 

thermal units 

refinery fuel 560 MMBTU/H Nitrogen Oxides 

(NOx)

SCR 0.015 LB/MMBTU BACT-PSD 0 0

TX-0763 BORGER REFINERY PHILLIPS 66 COMPANY TX 85872, 

PSDTX1158M1, 

GHGPSDTX13

324110 09/04/2015 

&nbsp;ACT

The refinery processes crude oil and other feedstocks into products 

including gasoline, furnace oil, jet fuels, kerosene, petrochemicals, 

and blendstocks for liquid fuels.

Utility and 

Industrial Boiler 

greater than 250 

million British 

thermal units 

refinery fuel 364.6 MMBTU/H Nitrogen Oxides 

(NOx)

selective catalytic reduction (SCR) 0.015 LB/MMBTU BACT-PSD 0 0

ND-0032 SPIRITWOOD NITROGEN PLANT CHS, INC. ND PTC14027 325311 06/20/2014 

&nbsp;ACT

Fertilizer manufacturing plant to manufacture nitrogen-based 

products ammonia, urea, urea ammonium nitrate (UAN) and diesel 

exhaust fluid.  The facility will produce both feedstock and saleable 

products in the following capacities: 2,425 tpd ammonia; 3,000 tpd 

urea solution; 3,000 tpd granular urea; 835 tpd nitric acid and 2,000 

Package boiler Natural gas 280 MMBTU/H Nitrogen Oxides 

(NOx)

ultra low NOx burners and flue gas 

recirculation

0.018 LB/MMBTU 30 DAY ROLLING 

AVERAGE

BACT-PSD 0 0
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Gas Fired Boilers

Nitrogen Oxides (NOx)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-

put UNITS Pollutant Emission Control Description Emission 
Limit 1 Limits Units 1 Avg Time

CASE-BY-
CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

*ND-0033 GRAND FORKS FERTILIZER PLANT NORTHERN PLAINS NITROGEN ND PTC15052 325311 08/10/2015 

&nbsp;ACT

Fertilizer manufacturing plant designed to produce both feedstock 

and saleable products in the following nominal capacities: 2425 tpd 

ammonia, 2540 tpd ammonium nitrate solution, 300 tpd DEF, 3000 

tpd urea solution, 3000 tpd granular urea, 2000 tpd nitric acid, 5620 

tpd UAN, 441 tpd ammonium thiosulfate and 1080 tpd APP

Boilers Natural gas 187.5 MMBTU/H Nitrogen Oxides 

(NOx)

Ultra Low NOx Burners and Flue Gas 

Recirculation

0.018 LB/MM BTU 30 DAY ROLLING 

AVERAGE

BACT-PSD 0 0

AL-0271 GEORGIA PACIFIC BRETON LLC GEORGIA PACIFIC LLC AL 502-0001-X049 322130 06/11/2014 

&nbsp;ACT

Kraft Pulp &amp; Paper mdu No.4 Power 

Boiler

Natural Gas 425 MMBTU/H Nitrogen Oxides 

(NOx)

Low NOx Burner with FGR 0.02 LB/MMBTU BACT-PSD 8.5 LB/H 0

DE-0020 VALERO DELAWARE CITY REFINERY VALERO ENERGY CORP DE AQM-003/00016 324110 02/26/2010 

&nbsp;ACT

191,100 BARREL PER DAY REFINERY

AKA THE PREMCOR REFINING GROUP INC.

PACKAGE 

BOILERS (2004)

REFINERY 

FUEL GAS

216 MMBtu per 

hour

Nitrogen Oxides 

(NOx)

0.02 LB/MMBTU 3-HR AVERAGE RACT 24.9 T 12 MONTHS 0

OH-0378 PTTGCA PETROCHEMICAL COMPLEX PTTGCA PETROCHEMICAL COMPLEX OH P0124972 325110 12/21/2018 

&nbsp;ACT

Petrochemical Complex Natural Gas and 

Ethane-Fired 

Steam Boilers 

(B007 - B009)

Natural gas 

and ethane

400 MMBTU/H Nitrogen Oxides 

(NOx)

ultra-low NOx burners (ULNB) and flue gas 

recirculation (FGR)

0.02 LB/MMBTU DURING STARTUP 

AND SHUTDOWN. 

SEE NOTES.

BACT-PSD 4 LB/H AS ROLLING 30-DAY 

AVG.  SEE NOTES.

0.01 LB/MMBTU AS ROLLING 30-DAY 

AVG.  SEE NOTES.

TX-0776 BISHOP FACILITY TICONA POLYMERS, INC. TX 123077, 

PSDTX1436, AND 

GHGPSDT

324199 11/12/2015 

&nbsp;ACT

The three new boilers will provide steam to existing steam users at 

the Bishop Site and to a new Methanol Unit Project proposed in a 

concurrent air permit application (Permit No. 123216 and 

PSDTX1438). The new Boiler Project will authorize construction and 

operation of three 452 MMBtu/hour gas-fired boilers, ancillary 

Boiler natural gas 452 MMBTU/H Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction, Low NOx 

Burners, Flue Gas Recirculation

0.02 PPM 1-HR AVG BACT-PSD 0.01 PPM ROLLING MONTHLY 

AVERAGE

0

FL-0344 OKEELANTA COGENERATION PLANT NEW HOPE POWER COMPANY FL 0990332-021-AC 221119 08/27/2013 

&nbsp;ACT

Cogeneration facility, fired with bagasse, wood, and natural gas. Four 

boilers, total electrical generating capacity of 140 MW. Also 

generates steam for co-located sugar refinery and sugar mill.

Natural Gas 

Boiler

Natural gas 589 MMBTU/H Nitrogen Oxides 

(NOx)

Ultra-low NOx burners with over-fire air 0.035 LB/MMBTU 30-DAY ROLLING 

AVERAGE BY CEMS

BACT-PSD 18.8 LB/H 30-DAY ROLLING 

AVERAGE BY CEMS

0

LA-0323 MONSANTO LULING PLANT MONSANTO COMPANY LA PSD-LA-890 325320 01/09/2017 

&nbsp;ACT

Chemical Manufacture No. 9 Boiler - 

Natural Gas Fired

Natural Gas 325 MMBTU/h Nitrogen Oxides 

(NOx)

Ultra Low NOx Burners 0.035 LB/MMBTU ANNUAL AVERAGE BACT-PSD 0 0

LA-0323 MONSANTO LULING PLANT MONSANTO COMPANY LA PSD-LA-890 325320 01/09/2017 

&nbsp;ACT

Chemical Manufacture No. 10 Boiler - 

Natural Gas Fired

Natural Gas 325 MMBTU/h Nitrogen Oxides 

(NOx)

Ultra Low NOx Burners 0.035 LB/MMBTU ANNUAL AVERAGE BACT-PSD 0 0

*MI-0440 MICHIGAN STATE UNIVERSITY MICHIGAN STATE UNIVERSITY MI 139-18 611310 05/22/2019 

&nbsp;ACT

New natural gas electric and steam generation. EUSTMBOILER natural gas 300 MMBTU/H Nitrogen Oxides 

(NOx)

Low-NOx burners and internal flue gas 

recirculation (FGR)

0.04 LB/MMBTU 30 DAY ROLL AVG 

WHEN FIRING NAT. 

GAS

BACT-PSD 0.07 LB/MMBTU 30 DAY ROLL AVG 

WHEN FIRING NO2 

FUEL OIL

0

NE-0054 CARGILL, INCORPORATED CARGILL, INCORPORATED NE 12-042 311221 09/12/2013 

&nbsp;ACT

Boiler K natural gas 300 mmbtu/h Nitrogen Oxides 

(NOx)

LOW NOX BURNERS AND INDUCED FLUE GAS 

RECIRCULATION

0.04 LB/MMBTU 30-DAY ROLLING 

AVERAGE

BACT-PSD 12 LB/H 3-HOUR ROLLING 

AVERAGE

0

TX-0763 BORGER REFINERY PHILLIPS 66 COMPANY TX 85872, 

PSDTX1158M1, 

GHGPSDTX13

324110 09/04/2015 

&nbsp;ACT

The refinery processes crude oil and other feedstocks into products 

including gasoline, furnace oil, jet fuels, kerosene, petrochemicals, 

and blendstocks for liquid fuels.

Utility and 

Industrial Boiler 

greater than 250 

million British 

thermal units 

refinery fuel 462.3 MMBTU/H Nitrogen Oxides 

(NOx)

0.04 LB/MMBTU BACT-PSD 0 0

IN-0234 GRAIN PROCESSING CORPORATION GRAIN PROCESSING CORPORATION IN 027-35177-00046 311221 12/08/2015 

&nbsp;ACT

THIS FACILITY IS A STATIONARY CORN WET MILLING PLANT. BOILER 1 NATURAL 

GAS

271 MMBTU/H Nitrogen Oxides 

(NOx)

LOW-NOX BURNER AND FLUE GAS 

RECIRCULATION SYSTEM

0.05 LB/MMBTU NORMAL 

OPERATION

BACT-PSD 0.2 LB/MMBTU DURING SSM 0

IN-0234 GRAIN PROCESSING CORPORATION GRAIN PROCESSING CORPORATION IN 027-35177-00046 311221 12/08/2015 

&nbsp;ACT

THIS FACILITY IS A STATIONARY CORN WET MILLING PLANT. BOILER 2 NATURAL 

GAS

271 MMBTU/H Nitrogen Oxides 

(NOx)

LOW-NOX BURNERS AND FLUE GAS 

RECIRCULATION

0.05 LB/MMBTU NORMAL 

OPERATION

BACT-PSD 0.2 LB/MMBTU DURING SSM 0

OH-0368 PALLAS NITROGEN LLC PALLAS NITROGEN LLC OH P0118959 325311 04/19/2017 

&nbsp;ACT

Natural gas-based facility for the manufacture of nitrogenous 

products.

Package Boilers 

(2 identical, B003 

and B004)

Natural gas 265 MMBTU/H Nitrogen Oxides 

(NOx)

Low NOx burners and flu gas recirculation 

(FGR)

3.3 LB/H BACT-PSD 14.5 T/YR PER ROLLING 12 

MONTH PERIOD

0.0125 LB/MMBTU

*LA-0312 ST. JAMES METHANOL PLANT SOUTH LOUISIANA METHANOL LP LA PSD-LA-780(M-1) 325998 06/30/2017 

&nbsp;ACT

New MeOH plant designed to produce 5,275 metric tons per day of 

refined methanol from natural gas and carbon dioxide (CO2) 

feedstock

B1-13 - Boiler 1 

(EQT0003)

Natural Gas 350 MM BTU/hr Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction, Low NOx 

Burners, &  Good Combustion Practices

3.5 LB/HR BACT-PSD 0.01 LB/MMMTU 12 MONTH 

AVERAGE

0

*LA-0312 ST. JAMES METHANOL PLANT SOUTH LOUISIANA METHANOL LP LA PSD-LA-780(M-1) 325998 06/30/2017 

&nbsp;ACT

New MeOH plant designed to produce 5,275 metric tons per day of 

refined methanol from natural gas and carbon dioxide (CO2) 

feedstock

B2-13 - Boiler 2 

(EQT0004)

Natural Gas 350 MM BTU/hr Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction, Low NOx 

Burners, &  Good Combustion Practices

3.5 LB/HR BACT-PSD 0.01 LB/MMBTU 12-MONTH 

AVERAGE

0

*LA-0315 G2G PLANT BIG LAKE FUELS LLC LA PSD-LA-781 325110 05/23/2014 

&nbsp;ACT

The G2G Plant will be a natural gas to gasoline production facility 

which will use natural gas to produce methanol that will be 

subsequently converted into gasoline.

Utility Boiler 1 Natural Gas 656 MMBTU/HR Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction (SCR) 3.94 LB/H HOURLY MAXIMUM BACT-PSD 17.25 T/YR ANNUAL 

MAXIMUM

0.2 LB/MMBTU 30-DAY ROLLING 

AVERAGE

*LA-0315 G2G PLANT BIG LAKE FUELS LLC LA PSD-LA-781 325110 05/23/2014 

&nbsp;ACT

The G2G Plant will be a natural gas to gasoline production facility 

which will use natural gas to produce methanol that will be 

subsequently converted into gasoline.

Utility Boiler 2 Natural Gas 656 MMBTU/HR Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction (SCR) 3.94 LB/H HOURLY MAXIMUM BACT-PSD 17.25 T/YR ANNUAL 

MAXIMUM

0.2 LB/MMBTU 30-DAY ROLLING 

AVERAGE

*LA-0315 G2G PLANT BIG LAKE FUELS LLC LA PSD-LA-781 325110 05/23/2014 

&nbsp;ACT

The G2G Plant will be a natural gas to gasoline production facility 

which will use natural gas to produce methanol that will be 

subsequently converted into gasoline.

Utility Boiler 3 Natural Gas 656 MMBTU/HR Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction (SCR) 3.94 LB/H HOURLY MAXIMUM BACT-PSD 17.25 T/YR ANNUAL 

MAXIMUM

0.2 LB/MMBTU 30-DAY ROLLING 

AVERAGE

TX-0803 PL PROPYLENE HOUSTON OLEFINS PLANT FLINT HILLS RESOURCES HOUSTON CHEMICAL 

LLC

TX 18999, 

PSDTX755M1, 

N216

325110 07/12/2016 

&nbsp;ACT

catalytic process to produce propylene from propane and mixed 

propane/propylene feed

Waste Heat 

Boiler

natural gas 1690 MMBTU/H Nitrogen Oxides 

(NOx)

selective catalytic reduction 5 PPMVD @ 15% O2 12-MONTH AVG LAER 9 PPMVD @ 15% O2 3-HR AVERAGE 0

AK-0083 KENAI NITROGEN OPERATIONS AGRIUM U.S. INC. AK AQ0083CPT06 325311 01/06/2015 

&nbsp;ACT

The Kenai Nitrogen Operations Facility is located at Mile 21 of the 

Kenai Spur Highway, near Kenai Alaska. It is classified as a 

nitrogenous fertilizer manufacturing facility under Standard Industrial 

Classification code 2873 and under North American Industrial 

Classification code 325311. The facility will produce ammonia and 

Five (5) Waste 

Heat Boilers

Natural Gas 50 MMBTU/H Nitrogen Oxides 

(NOx)

Selective Catalytic Reduction 7 PPMV 3-HR AVG @ 15 % 

O2

BACT-PSD 0 0

CA-1214 GROSSMONT HOSPITAL GROSSMONT HOSPITAL CA 2012-APP-002050 622110 11/06/2012 

&nbsp;ACT

Two 29.4 

MMBtu/hr 

Boilers with low 

NOx burners

natural gas 0 Nitrogen Oxides 

(NOx)

Low NOx burners 9 PPMVD@3% O2 1 HOUR OTHER CASE-BY-

CASE

0 0
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Gas Fired Boilers

Nitrogen Oxides (NOx)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-

put UNITS Pollutant Emission Control Description Emission 
Limit 1 Limits Units 1 Avg Time

CASE-BY-
CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

IN-0173 MIDWEST FERTILIZER CORPORATION MIDWEST FERTILIZER CORPORATION IN 129-33576-00059 325311 06/04/2014 

&nbsp;ACT

A STATIONARY NITROGEN FERTILIZER MANUFACTURING FACILITY THREE (3) 

AUXILARY 

BOILERS

NATURAL 

GAS

218.6 MMBTU/H, 

EACH

Nitrogen Oxides 

(NOx)

LOW NOX BURNERS, FLUE GAS 

RECIRCULATION

20.4 LB/MMCF 3-HR AVERAGE BACT-PSD 0 0

IN-0180 MIDWEST FERTILIZER CORPORATION MIDWEST FERTILIZER CORPORATION IN 129-33576-00059 325311 06/04/2014 

&nbsp;ACT

A STATIONARY NITROGEN FERTILIZER MANUFACTURING FACILITY THREE (3) 

AUXILARY 

BOILERS

NATURAL 

GAS

218.6 MMBTU/H, 

EACH

Nitrogen Oxides 

(NOx)

LOW NOX BURNERS, FLUE GAS 

RECIRCULATION

20.4 LB/MMCF 3-HR AVERAGE BACT-PSD 0 0

LA-0288 LAKE CHARLES CHEMICAL COMPLEX SASOL CHEMICALS (USA) LLC LA PSD-LA-778 325110 05/23/2014 

&nbsp;ACT

HP SH Steam 

Boilers (EQT 631, 

632, &amp; 633)

PROCESS 

GAS

408.4 MM BTU/HR Nitrogen Oxides 

(NOx)

Ultra low NOx burners (ULNBs) and selective 

catalytic reduction (SCR)

20.59 LB/HR HOURLY MAXIMUM BACT-PSD 11.33 TPY ANNUAL 

MAXIMUM

0.01 LB/MMBTU 30-DAY ROLLING 

AVERAGE

LA-0301 LAKE CHARLES CHEMICAL COMPLEX 

ETHYLENE 2 UNIT

SASOL CHEMICALS (USA) LLC LA PSD-LA-779 325110 05/23/2014 

&nbsp;ACT

Utility Steam 

Boiler Nos. 1-3 

(EQTs 967, 968, 

&amp; 969)

Process Gas 662 MM BTU/HR Nitrogen Oxides 

(NOx)

Selective catalytic reduction (SCR) and ultra 

low NOx burners (ULNB)

33.7 LB/HR HOURLY MAXIMUM BACT-PSD 70.96 TPY* ANNUAL 

MAXIMUM

0.01 LB/MMBTU 30-DAY ROLLING 

AVERAGE
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Gas Fired Boilers

Sulfur Dioxide (SO2)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-

put UNITS Pollutant Emission Control Description Emission 
Limit 1 Limits Units 1 Avg Time

CASE-BY-
CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

LA-0288 LAKE CHARLES CHEMICAL COMPLEX SASOL CHEMICALS (USA) LLC LA PSD-LA-778 325110 05/23/2014 

&nbsp;ACT

HP SH Steam 

Boilers (EQT 631, 

632, &amp; 633)

PROCESS 

GAS

408.4 MM BTU/HR Sulfur Dioxide (SO2) Use of gaseous fuels with a sulfur content no 

more than 0.005 gr/scf

24.22 LB/HR HOURLY MAXIMUM BACT-PSD 1.67 TPY ANNUAL 

MAXIMUM

0

LA-0301 LAKE CHARLES CHEMICAL COMPLEX 

ETHYLENE 2 UNIT

SASOL CHEMICALS (USA) LLC LA PSD-LA-779 325110 05/23/2014 

&nbsp;ACT

Utility Steam 

Boiler Nos. 1-3 

(EQTs 967, 968, 

&amp; 969)

Process Gas 662 MM BTU/HR Sulfur Dioxide (SO2) Use of gaseous fuels with a sulfur content of 

no more than 0.005 grains per standard cubic 

foot (annual average)

1.98 LB/HR HOURLY MAXIMUM BACT-PSD 10.43 TPY* ANNUAL 

MAXIMUM

0

*FL-0330 PORT DOLPHIN ENERGY LLC FL DPA-EPA-R4001 213112 12/01/2011 

&nbsp;ACT

Port Dolphin is a deepwater port designed to moor liquefied natural 

gas shuttle and regasification vessels 28 miles off the cost of Florida.

Boilers (4 - 278 

mmbtu/hr each)

natural gas 0 Sulfur Dioxide (SO2) use of natural gas 0.0006 LB/MMBTU 3-HOUR ROLLING 

AVERAGE

BACT-PSD 0 0

IN-0166 INDIANA GASIFICATION, LLC INDIANA GASIFICATION, LLC IN T147-30464-

00060

221210 06/27/2012 

&nbsp;ACT

THE PERMITTEE OWNS AND OPERATES A STATIONARY SUBSTITUTE 

NATURAL GAS (SNG) AND LIQUEFIED CARBON DIOXIDE (CO2) 

PRODUCTION PLANT

ALSO SIC: 2819

TWO (2) 

AUXILIARY 

BOILERS

NATURAL 

GAS

408 MMBTU/H, 

EACH

Sulfur Dioxide (SO2) USE OF NATURAL GAS OR SNG 0.0006 MMBTU/H 3 HR BACT-PSD 0 0

IN-0234 GRAIN PROCESSING CORPORATION GRAIN PROCESSING CORPORATION IN 027-35177-00046 311221 12/08/2015 

&nbsp;ACT

THIS FACILITY IS A STATIONARY CORN WET MILLING PLANT. BOILER 1 NATURAL 

GAS

271 MMBTU/H Sulfur Dioxide (SO2) SULFUR CONTENT OF ALCOHOL AND BY-

PRODUCT WASTE OIL

0.0006 LB/MMBTU NATURAL GAS 

ALONE

BACT-PSD 0.0008 LB/MMBTU NATURAL GAS AND 

ALCOHOL

0

LA-0305 LAKE CHARLES METHANOL FACILITY LAKE CHARLES METHANOL, LLC LA PSD-LA-803(M1) 325199 06/30/2016 

&nbsp;ACT

Proposed facility to produce methanol, H2, H2SO4, CO2, Argon and 

electricity from Pet Coke

Auxiliary Boilers 

and 

Superheaters

Natural Gas 0 Sulfur Dioxide (SO2) fuel gases and/or pipeline quality natural gas 0 BACT-PSD 0 0

*TX-0888 ORANGE POLYETHYLENE PLANT CHEVRON PHILLIPS CHEMICAL COMPANY LP TX 155952 

PSDTX1556 

GHGPSDTX192

325211 04/23/2020 

&nbsp;ACT

An initial NSR, PSD, and GHG project to construct and operate an 

Olefins Unit, two Polyethylene (PE) Units, and auxiliary support 

facilities. This permit will consist of furnaces, boilers, heaters, storage 

tanks, emergency engines, fugitive piping, thermal oxidizers, flares, 

cooling towers, wastewater treatment plant, loadout facilities, 

BOILERS Natural gas, 

ethane, fuel, 

or vent gas

250 MMBTU Sulfur Dioxide (SO2) Good combustion practice and clean fuel 2 GR/100 SCF BACT-PSD 0 0
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Blast Furnace

Nitrogen Oxides (NOx)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-put UNITS Pollutant Emission Control Description Emission 

Limit 1 Limits Units 1 Avg Time
CASE-BY-

CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-104 - Blast 

Furnace 1 Slag 

Pit 1

28.66 T/H Nitrogen Oxides 

(NOx)

0.71 LB/H BACT-PSD 0.47 T/YR 0.0248 LB/T OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-105 - Blast 

Furnace 1 Slag 

Pit 2

28.66 T/H Nitrogen Oxides 

(NOx)

0.71 LB/H BACT-PSD 0.47 T/YR 0.0248 LB/T OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-106 - Blast 

Furnace 1 Slag 

Pit 3

28.66 T/H Nitrogen Oxides 

(NOx)

0.71 LB/H BACT-PSD 0.47 T/YR 0.0248 LB/T OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-204 - Blast 

Furnace 2 Slag 

Pit 1

28.66 T/h Nitrogen Oxides 

(NOx)

0.71 LB/H BACT-PSD 0.47 T/YR 0.0248 LB/T OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-205 - Blast 

Furnace 2 Slag 

Pit 2

28.66 t/h Nitrogen Oxides 

(NOx)

0.71 LB/H BACT-PSD 0.47 T/YR 0.0248 LB/TON OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-206 - Blast 

Furnace 2 Slag 

Pit 3

28.66 t/h Nitrogen Oxides 

(NOx)

0.71 LB/H BACT-PSD 0.47 T/YR 0.0248 LB/TON OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 05/24/2010  ACT THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

STV-101-Blast 

Furnace 1 Hot 

Blast Stoves 

Common Stack

Blast 

Furnace Gas

627.04 MMBTU/H Nitrogen Oxides 

(NOx)

Low-NOx fuel combustion 66.29 LB/H BACT-PSD 161.23 T/YR 0.06 LB/MMBTU

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 05/24/2010  ACT THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

STV-201-Blast 

Furnace 2 Hot 

Blast Stoves 

Common Stack

Blast 

Furnace Gas

627.04 MMBTU/H Nitrogen Oxides 

(NOx)

Low-NOx fuel combustion 66.29 LB/H BACT-PSD 161.23 T/YR 0.06 LB/MMBTU
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Blast Furnace

Sulfur Dioxide (SO2)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-put UNITS Pollutant Emission Control Description Emission 

Limit 1 Limits Units 1 Avg Time
CASE-BY-

CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-104 - Blast 

Furnace 1 Slag 

Pit 1

28.66 T/H Sulfur Dioxide (SO2) 3.28 LB/H BACT-PSD 2.16 T/YR 0.115 LB/ OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-105 - Blast 

Furnace 1 Slag 

Pit 2

28.66 T/H Sulfur Dioxide (SO2) 3.28 LB/H BACT-PSD 2.16 T/YR 0.115 LB/T OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-106 - Blast 

Furnace 1 Slag 

Pit 3

28.66 T/H Sulfur Dioxide (SO2) 3.28 LB/H BACT-PSD 2.16 T/YR 0.115 LB/T OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-204 - Blast 

Furnace 2 Slag 

Pit 1

28.66 T/h Sulfur Dioxide (SO2) 3.28 LB/H BACT-PSD 2.16 T/YR 0.115 LB/TON OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-205 - Blast 

Furnace 2 Slag 

Pit 2

28.66 t/h Sulfur Dioxide (SO2) 3.28 LB/H BACT-PSD 2.16 T/YR 0.115 LB/TON OF SLAG

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 5/24/2010 THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

SLG-206 - Blast 

Furnace 2 Slag 

Pit 3

28.66 t/h Sulfur Dioxide (SO2) 3.28 LB/H BACT-PSD 2.16 T/YR 0.115 LB/T OF SLAG

MI-0377 SEVERSTAL NORTH AMERICA, INC. SEVERSTAL NORTH AMERICA, INC. MI 182-05 331111 1/31/2006 INTEGRATED IRON AND STEEL PLANT BLAST FURNACE 

STOVES

BLAST 

FURNACE 

GAS

24003 MMSCF/YR Sulfur Dioxide (SO2) NO CONTROLS FEASIBLE. COMPLIANCE 

VERIFICATION VIA CEMS.

14.37 LB/MMMSCF WHEN B FURNACE 

OPERATING

BACT-PSD 16.62 LB/MMSCF WHEN B FURNACE 

NOT OPERATING

0

MI-0413 AK STEEL AK STEEL CORPORATION MI 182-05C 331111 5/12/2014 Iron and steel manufacturing facility EUCFURNACE - C 

Blast Furnace 

which includes 

the blast furnace 

casthouse and 

Nat. gas, 

BFG, pulv 

coal, coke

37841 MMCF/YR Sulfur Dioxide (SO2) 179.65 LB/H CALENDAR DAY 

AVG; BAGHOUSE 

STACK

BACT-PSD 193.6 LB/H CALENDAR DAY 

AVG; STOVE STACK

0

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 05/24/2010  ACT THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

STV-101-Blast 

Furnace 1 Hot 

Blast Stoves 

Common Stack

Blast 

Furnace Gas

627.04 MMBTU/H Sulfur Dioxide (SO2) No feasible control technology for Blast 

Furnace Gas. (BFG) Limit Natural Gas sulfur 

content

19.54 LB/H BACT-PSD 28.19 T/YR 0

LA-0239 NUCOR STEEL LOUISIANA CONSOLIDATED ENVIRONMENTAL 

MANAGEMENT INC

LA PSD-LA-740 332111 05/24/2010  ACT THE NUCOR STEEL LOUISIANA FACILITY WILL USE THE BLAST 

FURNACE PROCESS TO PRODUCE HIGH QUALITY PIG IRON. NUCOR 

PLANS FOR THE MILL TO REACH AN ANTICIPATED PEAK ANNUAL 

PRODUCTION RATE OF OVER SIX MILLION METRIC TONNES OF IRON 

PER YEAR. THE BASIC RAW MATERIALS FOR THE PIG IRON 

STV-201-Blast 

Furnace 2 Hot 

Blast Stoves 

Common Stack

Blast 

Furnace Gas

627.04 MMBTU/H Sulfur Dioxide (SO2) No feasible control technology for Blast 

Furnace Gas. (BFG) Limit Natural Gas sulfur 

content

19.54 LB/H BACT-PSD 28.19 T/H 0

MI-0377 SEVERSTAL NORTH AMERICA, INC. SEVERSTAL NORTH AMERICA, INC. MI 182-05 331111 01/31/2006  ACT INTEGRATED IRON AND STEEL PLANT C FURNACE 

CASTHOUSE

PULVERIZED 

COAL, COKE

6700 T/D Sulfur Dioxide (SO2) NO FEASIBLE CONTROLS 14.65 LB/H AVERAGING TIME 

PER TEST 

PROTOCOL

BACT-PSD 0 0

P:\Duluth\14 IN\45\14451040 Confidential\WorkFiles\Four Factor Analysis\
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Flares in the Ferrous Metals Industry

Nitrogen Oxides (NOx)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-

put UNITS Pollutant Emission Control Description Emission 
Limit 1 Limits Units 1 Avg Time

CASE-BY-
CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

AL-0275 NUCOR STEEL TUSCALOOSA, INC. NUCOR STEEL TUSCALOOSA, INC. AL 413-0033 331111 07/22/2014 

&nbsp;ACT

Nucor Steel Tuscaloosa, Inc. owns and operates a scrap steel mill. The 

mill pruduces steel coils.

Vacuum 

Degasser with 

flare and cooling 

towers

0 Nitrogen Oxides 

(NOx)

Flare 0.005 LB/T BACT-PSD 0 0

AR-0150 NUCOR YAMATO STEEL COMPANY (LIMITED 

PARTNERSHIP)

NUCOR YAMATO STEEL COMPANY (LIMITED 

PARTNERSHIP)

AR 0883-AOP-R15 331111 06/01/2018 

&nbsp;ACT

Nucor-Yamato Steel Company (NYS) owns and operates a steel mill 

located in Blytheville, AR.

Vacuum tank 

Degasser and 

Flare

Natural gas 150 tons per hour Nitrogen Oxides 

(NOx)

Proper equipment design and operation 0.098 LB/MMBTU BACT-PSD 0 0

P:\Duluth\14 IN\45\14451040 Confidential\WorkFiles\Four Factor Analysis\
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ArcelorMittal Indiana Harbor West
Regional Haze Four-Factor Analyses for NOX and SO2 Emissions Control 
Appendix A: EPA RACT BACT LAER Clearinghouse Data
Flares in the Ferrous Metals Industry

Sulfur Dioxide (SO2)
NOTE: Draft determinations are marked with a " * " beside the RBLC ID.  

RBLCID FACILITY NAME CORPORATE OR COMPANY NAME FACILITY 
STATE PERMIT NUM NAICS

CODE PERMIT DATE FACILITY DESCRIPTION Process 
Name Fuel Through-

put UNITS Pollutant Emission Control Description Emission 
Limit 1 Limits Units 1 Avg Time

CASE-BY-
CASE 
BASIS 

Emission 
Limit 2 Limits Units2 Avg Time2

Standard 
Emission 

Limit

Standard Limit 
Units

Standard Limit 
Avg Time

AR-0150 NUCOR YAMATO STEEL COMPANY (LIMITED 

PARTNERSHIP)

NUCOR YAMATO STEEL COMPANY (LIMITED 

PARTNERSHIP)

AR 0883-AOP-R15 331111 06/01/2018 

&nbsp;ACT

Nucor-Yamato Steel Company (NYS) owns and operates a steel mill 

located in Blytheville, AR.

Vacuum tank 

Degasser and 

Flare

Natural gas 150 tons per hour Sulfur Dioxide (SO2) Proper equipment design and operation 0.0006 LB/MMBTU BACT-PSD 0 0
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ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls NOx Limit Comments

1968 Basic Oxygen Furnace No. 1

3,728,256 ton metal/yr

None

1968 Basic Oxygen Furnace No. 2

3,728,256 ton metal/yr

None

1982 Hot Metal Reladle/Desulf Complex

5,630,208 ton metal/yr

Baghouse None Listed controls are only for PM.

1974 No. 10 BOF

2,271,800 tons hot metal and scrap/yr

Flare

Scrubber

None Listed controls are only for PM and CO

1974 No. 20 BOF

2,271,800 tons hot metal and scrap/yr

Flare

Scrubber

None Listed controls are only for PM and CO

1974  No. 2 BOF Secondary Ventilation for charging 

/tapping emissions

scrubber None Listed controls are only for PM 

1974 No. 2 BOF Shop Transfer and Desulfurization

4,029,600 tons hot metal/yr

Baghouse None Listed controls are only for PM 

1967 No. 50 BOF

2,838,183 tons hot metal and scrap/yr

None

1967 No. 60 BOF

2,838,183 tons hot metal and scrap/yr

None

1977  No. 4 BOF Secondary Ventilation for charging 

/tapping emissions
Baghouse

None Listed controls are only for PM 

1977 No. 4 BOF Shop, 2 Transfer and Desulfurization 

Stations

4,222,320 tons hot metal/yr

2 Baghouses None Listed controls are only for PM 

1968 and 1978 3 Hot Metal Transfer/Desulfurization

623 tons/hr metal

Baghouse None Listed controls are only for PM

1968 BOF Shop Vessel #1

300 ton metal/heat

Scrubber

Baghouse

None Listed controls are only for PM 

1968 BOF Shop Vessel #2

300 ton metal/heat

Scrubber

Baghouse

None Listed controls are only for PM 

1978 BOF Shop Vessel #3

300 ton metal/heat

Scrubber

Baghouse

CO Flare

None Listed controls are only for PM and CO

EUBOFDESULF

1984 Slag Desulfurization

None None

EUBOF

1964 Basic Oxygen Furnace

None 162.1 tpy (12‐mo. 

Rolling Sum)

52.9 pph

R 336.1205(1)(a)&(b)

R 336.2801(ee)

R 336.2802(4)

R 336.2803, R 336.2804

F011

BOF Deslagger, Molten iron deslagging operation

Baghouse None

P926

Basic Oxygen Furnace Vessel, No. 15 basic oxygen 

furnace

Venturi Scrubber

Flare

None

P927

Basic Oxygen Furnace Vessel, No. 16 basic oxygen 

furnace

Venturi Scrubber

Flare

None

P902

Continuous Caster, BOF Continuous molten steel 

slab casting operation

None None

F011

#1 BOF Hot Metal Transfer and Desulfurization

Baghouse

F011

#1 BOF Shop Vessels

Venturi Scrubber

Flare

Baghouse

F011

#2 BOF Hot Metal Transfer and Desulfurization

Baghouse

F011

#2 BOF Shop Vessels

Electrostatic Precipitator

Facility does not have a basic oxygen furnace

Facility does not have a basic oxygen furnace

U
SS
 E
a
st
 

C
h
ic
a
go Facility does not have a basic oxygen furnace

U
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 E
d
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r 

T
h
o
m
p
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n P003

Basic Oxygen Process Shop

3,467,500 tons/yr metal

Baghouse

Venturi Scrubber

None

Basic Oxygen Process and Furnace
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For ladle reheaters (no stacks). OAC rule 

3745‐110‐03(N)

Common 4 Off‐gas scrubber system Listed controls are only for PM 

Electrostatic Precipitator

Listed controls are only for PM 

0.1 lb/MMBtu
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ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls NOx Limit Comments

Basic Oxygen Process and Furnace

SSDS0201, SSMT0203

1965 and 1981 No. 1 and No. 2 Hot metal Transfer 

and Desulfurization

912 tons/hr

Natural Gas

Baghouse None

SSVM0234, SSVE0235, SSVD0236

1965 No. 1 Basic Oxygen Process Vessels

750 tons/hr

Natural Gas

Quench

Scupper

Venturi Scrubbers

Separators

Gas Coolers

None

NSDS0246

1987 2 Hot Metal Transfer and Desulfurization 

Stations

510 tons/hr

Natural Gas

Baghouse None

NSVT0268, NSVW0269, NSVY0270

1973 No. 2 Basic Oxygen Process Vessels

750 tons/hr

Natural Gas

Quench

Scupper

Venturi Scrubbers

Separators

Gas Coolers

None

EU2BOPHMTDESULF‐S1

1995 #2 BOF Transfer and Desulfurization

None None

EU2BOF‐CHARGING‐S1

1983 #2 BOF Charging

None None

EU2BOF‐TAPPING‐S1

1987 and 2006 #2 BOF Tapping

None None

EU2BOF‐VESSELS‐S1

1968 #2 BOF Vessels

None None

U
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ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls NOx Limit Comments

1952 No. 5 Boiler

454 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1956 No. 6 Boiler

454 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1956 No. 7 Boiler

454 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1967 No. 8 Boiler

1,090 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1976 No. 501 Boiler

520 MMBtu/hr max HI (ea.)

Natural Gas, Blast Furnace Gas

None

1976 No. 502 Boiler

520 MMBtu/hr max HI (ea.)

Natural Gas, Blast Furnace Gas

None

1976 No. 503 Boiler

520 MMBtu/hr max HI (ea.)

Natural Gas, Blast Furnace Gas

None

240.6 tpy (12‐mo. 

Rolling Sum)

PM10, PM2.5, SO2, NOx and CO PSD and Emission 

Offset Credit Limits [326 IAC 2‐2] [326 IAC 2‐3]: TPY 

Limit is only for Boiler 504

1976 No. 7 Boiler 

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, and 

fuel oil

None

1970 No. 8 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1970 No. 9 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1969 No. 10 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1968 No. 11 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1968 No. 12 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

Not Constructed ‐ Topgas Boiler No. 1

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels

Not Constructed ‐ Topgas Boiler No. 2

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels

Not Constructed ‐ Topgas Boiler No. 3

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels

Not Constructed ‐ Topgas Boiler No. 4

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels

Not Constructed ‐ Topgas Boiler No. 5

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels

Not Constructed ‐ Topgas Boiler No. 6

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels

Not Constructed ‐ Topgas Boiler No. 7

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels

Not Constructed ‐ Topgas Boiler No. 8

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low NOx fuels
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Boiler

0.17 lb/MMBtu & 

50% Heat Input 

from BFG 

Pursuant to 326 IAC 10‐3‐3: Applies to all 6 boilers, 

limit for each individual boiler; only applicable 

during ozone control periods

1. 0.2 lb/MMBtu

2. 0.092 

lb/MMBtu

3. 0.137 

lb/MMBtu

1. 40 CFR60.44(a)(l) (NSPS D): For all boilers 

individually.

2. LAC 33:III.509, BACT: For all boilers individually.

Specific to BFG. This limit for Normal operation 

consists of a fuel mixture of Blast Furnace Top Gas 

and Natural gas with less than or equal to 41 % 

natural gas on a MMBTU / hr heat input.

3. LAC 33:III.509, BACT: For all boilers individually. 

Total for all fuels. This emission rate is based upon

any operation with natural gas greater than 41 % 

heat input of the fuel up to and including 100%. 

Operating under this alternate operating scenario 

shall be minimized to the maximum extent possible.

Pursuant to 326 IAC 10‐3‐3(c): Applies to all 4 

boilers, limit for each individual boiler; only 

applicable during ozone control periods

Pursuant to 326 IAC 10‐3‐3: Applies to all 4 boilers, 

limit for each individual boiler; only applicable 

during ozone control periods

0.17 lb/MMBtu & 

50% Heat Input 

from BFG 

Approved in 2010 ‐ No. 504 Boiler

561.6 MMBtu/hr max HI (ea.)

Natural Gas, Blast Furnace Gas

None

0.17 lb/MMBtu & 

50% Heat Input 

from BFG 

N
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r 
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ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls NOx Limit Comments

Boiler

410.40 lb/hr

1,740 tpy

0.54 lb/MMBtu RACT Plan (shall not exceed at any time)

259.74 lb/hr

1,285 tpy

0.54 lb/MMBtu RACT Plan (shall not exceed at any time)

123.66 lb/hr

525 tpy

0.54 lb/MMBtu RACT Plan (shall not exceed at any time)

123.66 lb/hr

525 tpy

0.54 lb/MMBtu RACT Plan (shall not exceed at any time)

84.24 lb/hr

358 tpy

0.54 lb/MMBtu RACT Plan (shall not exceed at any time)

84.24 lb/hr

358 tpy

0.54 lb/MMBtu RACT Plan (shall not exceed at any time)

P009 No. 3 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None None

P010 No. 2 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None None

P011 No. 1 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None None

P012 No. 4 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None None

U
SS
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st
 

C
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go

B‐1 Steam Generation Boiler

181.1 MMBtu/hr max HI (ea.)

Natural gas

Low‐NOx burners, Flue gas recirculation 40 tpy (12‐mo. 

Rolling Sum)

NOx PSD and Emission Offset Minor Limit [326 IAC 2‐

2] [326 IAC 2‐3]

None

B002 ‐ Boiler No. 2

481 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

B005 ‐ R1 Boiler

229 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

B006 ‐ R2 Boiler

229 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

Facility does not have a boiler

B008 ‐ T2 Boiler

156 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

None

None

B007 ‐ T1 Boiler

156 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

None

None

Facility does not have a boiler

Facility does not have a boiler

B001 ‐ Boiler No. 1

760 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

None
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ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls NOx Limit Comments

integral gas cleaning system consisting of a dust catcher, separator, two scrubbers 

(primary and secondary) and one cooling tower, with excess gas exhausting through a 

flare at stack (S1E)

Listed controls are for CO only.

Three Stoves have no controls for NOx Primarily combust BFG which is a low 

NOx fuel

Passive Emission Control (PEC) to suppress fumes in the casthouse, consisting of slag 

and iron runner covers along with natural gas flame suppression exhausting to the No. 3 

Blast Furnace Casthouse Roof Monitor (V1A).

Listed controls are for PM only.

integral gas cleaning system consisting of a dust catcher, separator, two scrubbers 

(primary and secondary) and one cooling tower with excess gas exhausting through a 

flare at stack (S1D)

Listed controls are for CO only.

Three Stoves have no controls for NOx Primarily combust BFG which is a low 

NOx fuel

Passive Emission Control (PEC) to suppress fumes in the casthouse, consisting of slag 

and iron runner covers along with natural gas flame suppression exhausting to the No. 4 

Blast Furnace Casthouse Roof Monitor (V1B). No. 4 Blast Furnace Casthouse Baghouse 

used to control emissions from the casthouse with an airflow rate of 147,000 acfm 

exhausting at stack (S1B) when operating one (1) fan. No. 4 Blast Furnace Casthouse 

Baghouse has an air flow rate of 240,000 acfm when operating two (2) fans.

Listed controls are for PM only.

2 Ladle Burners

36 MMBtu/hr max HI total

None None

integral gas cleaning system with excess gas exhausting through Three (3) flares, each 

with a 1.15 MMBtu per hour igniter capacity of flaring one‐third of the maximum 

generated blast furnace gas through stack 195

Listed controls are for CO only.

Four Stoves have no controls for NOx Primarily combust BFG which is a low 

NOx fuel

Casthouse emissions controlled by two baghouses rated at 500,000 acfm (stack 166) and

300,000 acfm (stack 167) respectively.

Listed controls are for PM only.

integral gas cleaning system consisting of various components including a dust catcher, 

separator, and 2 scrubbers (primary and secondary), which provides clean fuel to the 

plant fuel distribution system with excess gas flared

None Listed controls are for CO only.

Stoves, exhausting to combustion stack (EP520‐3547) with an estimated heat input rate 

of 660 MMBtu/hr

Primarily combust BFG which is a low 

NOx fuel

East and West casthouses with iron and slag runner fugitive emissions reporting to roof 

monitors EP520‐3543 and 3545 respectively and tap hole and tilting runner emissions 

controlled by MACT baghouse installed in 2007

Listed controls are for PM only.

integral gas cleaning system consisting of various components including a dust catcher, 

separator, and 2 scrubbers (primary and secondary), which provides clean fuel to the 

plant fuel distribution system with excess gas flared

Listed controls are for CO only.

Stoves, exhausting to combustion stack (EP520‐3560) with an estimated heat input rate Primarily combust BFG which is a low 
East and West casthouses with iron and slag runner fugitive emissions reporting to roof 

monitors EP520‐3556 and 3558 respectively and respectively and tap hole and tilting 

runner emissions controlled by MACT baghouse installed in 2007

Listed controls are for PM only.

Not Constructed Blast Furnace 1

1,088 MMBtu/hr

Natural gas, Blast furnace gas

Low NOx fuels 0.06 lb/MMBtu LAC 33:IIl.509, BACT

Not Constructed Casthouse No. 1 None None

Not Constructed Blast Furnace 2

1,088 MMBtu/hr

Natural gas, Blast furnace gas

Low NOx fuels 0.06 lb/MMBtu LAC 33:IIl.509, BACT

Not Constructed Casthouse No. 2 None None

1/1/1922 EUBFURNACE (part of FGB&CFURNACES), 

group of 4 stoves with a common stack, cast house 

emission control system (collection hoods, 

baghouse, stack), a blast furnace gas scrubber and 

dust collector, semi‐clean bleeder, and dirty gas 

bleeder.

3,321,500 tons iron/yr (material limit on 

FGB&CFURNACES)

Natural gas, Blast furnace gas

25.74 tons/yr 

(12mo rolling)

Limit on: FGB&CFURNACES baghouse 

stacks

R336.2801 ‐ R336.2804 ‐‐ PSD

None

Blast Furnace Stoves, Casthouses, and Slag Pits

IDBF0369

No. 14 Blast Furnace

Comprised of three No. 14 Blast Furnace Stoves 

(IDST0359)

450 tons metal production/hr 

700 MMBtu/hr max HI total

Natural gas / Pulverized coal (80 tons/hr) / Oil (150 

Stockhouse Baghouse None

Facility does not have a blast furnace

Railcar Thaw Shed Heater

50.4 MMBtu/hr max HI total

1/1/1948, 10/1/2007 EUCFURNACE (part of 

FGB&CFURNACES), group of 4 stoves with a 

Stoves: Low‐Nox Technology

Casthouse: Baghouse

Venturi scrubber and mechanical collector for blast furnace pre‐cleaning

439.2 tons/yr 

(12mo rolling)

Limit on: FGB&CFURNACES stove stacks

R336.2801 ‐ R336.2804 ‐‐ PSD

None None
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1953 No. 3 Blast Furnace

Including three No. 3 Blast Furnace Stoves

4.5552 Mmtons/yr input

441 MMBtu/hr max HI total

None

1967 No. 4 Blast Furnace

Including three No. 4 Blast Furnace Stoves

5.490836 Mmtons/yr input

486 MMBtu/hr max HI total

None

1980 No. 7 Blast Furnace

Including four No. 7 Blast Furnace Stoves

4.417 Mmtons/yr metal production

953 MMBtu/hr max HI total

Pulverized coal (132 tons/hr) / Natural Gas / Blast 

Furnace Gas

None

PCI system has two pulverizers each with cyclone and baghouse (stack 187). Listed controls are for PM only.
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1971 C Blast Furnace

Consisting of C Blast Furnace Stoves

623 tons/hr iron (total with D Blast Furnace)

660 MMBtu/hr max HI total

1968 D Blast Furnace

Consisting of D Blast Furnace Stoves

623 tons/hr iron (total with C Blast Furnace)

660 MMBtu/hr max HI total

None
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P925

No. 3 Blast Furnace

740 tons metal production/hr

For PM control: equipped with a casthouse baghouse, a settling chamber/dustcatcher 

(cyclone), a wet venturi scrubber system (Bischoff), stoves, and a blast furnace gas flare



ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls NOx Limit Comments

Blast Furnace Stoves, Casthouses, and Slag Pits

P903 Blast Furnace C5 equipped with a venturi scrubber for cleaning reusable blast furnace gas, natural gas 

suppression, oxygen enrichment, dirty and clean gas bleeders, and flue dust handling 

with passive emission control (PEC) system, and flare

0.06 lbs/MMBtu for furnace stoves

P904 Blast Furnace C6 equipped with a venturi scrubber for cleaning reusable blast furnace gas, natural gas 

suppression, oxygen enrichment, dirty and clean gas bleeders, and flue dust handling 

with passive emission control (PEC) system and a flare

0.06 lbs/MMBtu for furnace stoves

P001a Blast Furnace No. 1 Casthouse

1,752,000 tpy (production capacity)

Coke, Iron‐bearing materials, fluxes

Stack S002, Casthouse Baghouse (shared between P001a and P002a) None

P001b Blast Furnace No. 1 Stoves

495 MMBtu/hr

BFG, COG, Natural Gas

Stack S001, Dust Catch/Venturi scrubber for BFG cleaning None

P001c BFG Flare

3 MMcfh

BFG

Stack S003 None

P002a Blast Furnace No. 3 Casthouse

1,752,000 tpy (production capacity)

Coke, Iron‐bearing materials, fluxes

Stack S002, Casthouse Baghouse (shared between P001a and P002a) None

P002b Base Furnace No. 3 Stoves

495 MMBtu/hr

BFG, COG, Natural Gas

Stack S004, Dust Catch/Venturi scrubber for BFG cleaning None

U
SS
 E
a
st
 

C
h
ic
a
go Facility does not have a blast furnace

U
SS
 E
d
ga
r 
T
h
o
m
p
so
n

A
M
 C
le
ve
la
n
d



ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls SO2 Limit Comments

1952 No. 5 Boiler

454 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1956 No. 6 Boiler

454 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1956 No. 7 Boiler

454 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1967 No. 8 Boiler

1,090 MMBtu/hr max HI (ea.)

Natural Gas, blast furnace gas

None

1976 No. 501 Boiler

520 MMBtu/hr max HI (ea.)

Natural Gas, Blast Furnace Gas

None

1976 No. 502 Boiler

520 MMBtu/hr max HI (ea.)

Natural Gas, Blast Furnace Gas

None

1976 No. 503 Boiler

520 MMBtu/hr max HI (ea.)

Natural Gas, Blast Furnace Gas

None

1976 No. 7 Boiler 

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, and 

fuel oil

None

1970 No. 8 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1970 No. 9 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1969 No. 10 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1968 No. 11 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

1968 No. 12 Boiler

650 MMBtu/hr max HI (ea.)

natural gas, coke oven gas, blast furnace gas, No. 2 

fuel oil, No. 6 fuel oil

None

Not Constructed ‐ Topgas Boiler No. 1

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

Not Constructed ‐ Topgas Boiler No. 2

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

Not Constructed ‐ Topgas Boiler No. 3

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

Not Constructed ‐ Topgas Boiler No. 4

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

Not Constructed ‐ Topgas Boiler No. 5

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

Not Constructed ‐ Topgas Boiler No. 6

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

Not Constructed ‐ Topgas Boiler No. 7

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

Not Constructed ‐ Topgas Boiler No. 8

436.61 MMBtu/hr

Natural Gas, blast furnace gas

Low sulfur fuels

1. 0.594 

lb/MMBtu

2. 1,456.5 lbs/hr

3. 5,871.61 tpy

1. Pursuant to 326 IAC 7‐4.1‐10(a)(1):

Limit applies to all 4 boilers, for each 

individual stack

2. Pursuant to 326 IAC 7‐4.1‐10(a)(1): 

Limit applies to all 4 boilers in total

3. Pursuant to 326 IAC 7‐4.1‐10(a)(1): 

Limit applies to all 4 boilers in total, also

with Ironside Energy, LLC Utility Boiler

No. 9

None

1. 40 CFR60.43(a)(2) (NSPS D): For all

boilers individually

2. LAC 33:III.509, BACT: For all boilers 

individually. Specific to BFG. This limit for

Normal operation consists of a fuel 

mixture of Blast Furnace Top Gas and 

Natural gas with less than or equal to 41 

% natural gas on a MMBTU / hr heat

input.

3. LAC 33:III.509, BACT: Sulfur content in

natural gas

4. LAC 33:III.509, BACT: For all boilers 

individually. Total for all fuels. This 

emission rate is based upon any 

operation with natural gas greater than

41 % heat input of the fuel up to and

including 100%. Operating under this 

alternate operating scenario shall be 

minimized to the maximum extent 

possible.
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Pursuant to 326 IAC 7‐4.1‐11(a): Limits 

are for all 4 boilers in total
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Approved in 2010 ‐ No. 504 Boiler

561.6 MMBtu/hr max HI (ea.)

None

0.198 lb/MMBtu

265.2 lb/hr

1. 1.2 lb/MMBtu

2. 0.008 

lb/MMBtu

3. 0.002 gr/dscf

4. 0.022 

lb/MMBtu



ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls SO2 Limit Comments

Boilers

163.50 lb/hr County‐only enforceable, per permit

103.48 lb/hr County‐only enforceable, per permit

49.26 lb/hr County‐only enforceable, per permit

49.26 lb/hr County‐only enforceable, per permit

33.56 lb/hr

33.56 lb/hr

A
K
 

D
e
a
rb
o
rn Facility does not have a boiler

P009 No. 3 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None 1.10 lbs/MMBtu OAC rule citation(s)

P010 No. 2 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None 1.10 lbs/MMBtu OAC rule citation(s)

P011 No. 1 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None 1.10 lbs/MMBtu OAC rule citation(s)

P012 No. 4 Slab Reheat Furnace/Waste Heat Boiler

598 MMBtu/hr Slab Furnace

305 MMBtu/hr Waste Heat Boiler

Natural gas, fuel oil, coke oven gas

None 1.10 lbs/MMBtu OAC rule citation(s)

A
M
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B‐1 Steam Generation Boiler

181.1 MMBtu/hr max HI (ea.)

Natural gas

Flue gas recirculation None

County‐only enforceable, per permit

County‐only enforceable, per permit

County‐only enforceable, per permit

County‐only enforceable, per permit

716.11 tpy

453.22 tpy

215.78 tpy

215.78 tpy

Facility does not have a boiler

B006 ‐ R2 Boiler

229 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

None

B007 ‐ T1 Boiler

156 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

None

B008 ‐ T2 Boiler

156 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

None

None

None

B005 ‐ R1 Boiler

229 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas

None

B002 ‐ Boiler No. 2

481 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas
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146.99 tpy

146.99 tpy

B001 ‐ Boiler No. 1

760 mmbtu/hr heat input

Desulfurized Coke Oven Gas and Natural Gas



ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls SO2 Limit Comments

Integral gas cleaning system consisting of a dust catcher, separator, two scrubbers 

(primary and secondary) and one cooling tower, with excess gas exhausting through a 

flare at stack (S1E)

None Listed controls are for CO only.

Three Stoves have no controls for SO2 0.29 lb/MMBtu

127.89 lb/hr

Pursuant to 326 IAC 7‐4.1‐10(a)(4)(A) 

Limit on: Blast Furnace No. 3 Stove Stack

Passive Emission Control (PEC) to suppress fumes in the casthouse, consisting of slag 

and iron runner covers along with natural gas flame suppression exhausting to the No. 3 

Blast Furnace Casthouse Roof Monitor (V1A).

None Listed controls are for PM only.

Integral gas cleaning system consisting of a dust catcher, separator, two scrubbers 

(primary and secondary) and one cooling tower with excess gas exhausting through a 

flare at stack (S1D)

None Listed controls are for CO only.

Three Stoves have no controls for SO2 0.29 lb/MMBtu 

140.94 lb/hr

Pursuant to 326 IAC 7‐4.1‐10(a)(4)(B) 

Limit on: Blast Furnace No. 4 Stove Stack

Passive Emission Control (PEC) to suppress fumes in the casthouse, consisting of slag 

and iron runner covers along with natural gas flame suppression exhausting to the No. 4 

Blast Furnace Casthouse Roof Monitor (V1B). No. 4 Blast Furnace Casthouse Baghouse 

used to control emissions from the casthouse with an airflow rate of 147,000 acfm 

exhausting at stack (S1B) when operating one (1) fan. No. 4 Blast Furnace Casthouse 

Baghouse has an air flow rate of 240,000 acfm when operating two (2) fans.

0.18 lb/ton

69.9 lb/hr

Pursuant to 326 IAC 7‐4.1‐10(a)(6) Limit 

on : Blast Furnace No. 4 Casting

Listed controls are for PM only.

2 Ladle Burners

36 MMBtu/hr max HI total

None None

Integral gas cleaning system with excess gas exhausting through Three (3) flares, each 

with a 1.15 MMBtu per hour igniter capacity of flaring one‐third of the maximum 

generated blast furnace gas through stack 195

None Listed controls are for CO only.

Four Stoves have no controls for SO2 0.195 lb/MMBtu

162 lb/hr

Pursuant to 326 IAC 7‐4.1‐11(a) Limit on: 

Blast Furnace No. 7 Stove Stack

Casthouse emissions controlled by two baghouses rated at 500,000 acfm (stack 166) and 

300,000 acfm (stack 167) respectively.

0.22 lb/ton

50.4 lb/hr per BH

Pursuant to 326 IAC 7‐4.1‐11(a) Limit on: 

Blast Furnace No. 7 Casthouse Listed 

controls are for PM only.

integral gas cleaning system consisting of various components including a dust catcher, 

separator, and 2 scrubbers (primary and secondary), which provides clean fuel to the 

plant fuel distribution system with excess gas flared

Listed controls are for CO only.

Stoves, exhausting to combustion stack (EP520‐3547) with an estimated heat input rate 

of 660 MMBtu/hr

Primarily combust BFG which is a low 

NOx fuel

East and West casthouses with iron and slag runner fugitive emissions reporting to roof 

monitors EP520‐3543 and 3545 respectively and tap hole and tilting runner emissions 

controlled by MACT baghouse installed in 2007

Listed controls are for PM only.

integral gas cleaning system consisting of various components including a dust catcher, 

separator, and 2 scrubbers (primary and secondary), which provides clean fuel to the 

plant fuel distribution system with excess gas flared

Listed controls are for CO only.

Stoves, exhausting to combustion stack (EP520‐3560) with an estimated heat input rate 

of 660 MMBtu/hr

Primarily combust BFG which is a low 

NOx fuel

East and West casthouses with iron and slag runner fugitive emissions reporting to roof 

monitors EP520‐3556 and 3558 respectively and respectively and tap hole and tilting 

runner emissions controlled by MACT baghouse installed in 2007

Listed controls are for PM only.

0.134 lb/MMBtu Limit on: Blast Furnace No. 14 Stove Stack

93.5 lb/hr total Limit on: Blast Furnace No. 14 Stove Stack

Not Constructed Blast Furnace 1

1,088 MMBtu/hr

Natural gas, Blast furnace gas

Low sulfur fuels 0.002 gr/dscf 

Natural Gas (SO2 

as H2S)

0.00874 gr/dscf 

BFG

LAC 33:III.509, BACT: Sulfur content in 

natural gas

Not Constructed Casthouse No. 1 None 0.040 lb/ton hot 

metal

LAC 33:III.509, BACT

Not Constructed Blast Furnace 2

1,088 MMBtu/hr

Natural gas, Blast furnace gas

Low sulfur fuels 0.002 gr/dscf 

Natural Gas (SO2 

as H2S)

0.00874 gr/dscf 

BFG

LAC 33:III.509, BACT: Sulfur content in 

natural gas

Not Constructed Casthouse No. 2 None 0.040 lb/ton hot 

metal

LAC 33:III.509, BACT

Facility does not have a blast furnace

1971 C Blast Furnace

Consisting of C Blast Furnace Stoves

623 tons/hr iron (total with D Blast Furnace)

660 MMBtu/hr max HI total

1968 D Blast Furnace

Consisting of D Blast Furnace Stoves

623 tons/hr iron (total with C Blast Furnace)

660 MMBtu/hr max HI total

None

Blast Furnace Stoves, Casthouses, and Slag Pits

IDBF0369

No. 14 Blast Furnace

Comprised of three No. 14 Blast Furnace Stoves 

(IDST0359)

450 tons metal production/hr 

700 MMBtu/hr max HI total

Natural gas / Pulverized coal (80 tons/hr) / Oil (150 

gal/min) and/or coal tar (150 gal/min)

Stockhouse Baghouse
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None Listed controls are for PM only.

115 lb/hr Limit on: Blast Furnace No. 14 Casthouse 

Baghouse Stack

1953 No. 3 Blast Furnace

Comprised of three No. 3 Blast Furnace Stoves

4.5552 Mmtons/yr input

441 MMBtu/hr max HI total

1967 No. 4 Blast Furnace

Comprised of three No. 4 Blast Furnace Stoves

5.490836 Mmtons/yr input

486 MMBtu/hr max HI total

1980 No. 7 Blast Furnace

Comprised of four No. 7 Blast Furnace Stoves

4.417 Mmtons/yr metal production

953 MMBtu/hr max HI total

Pulverized coal (132 tons/hr) / Natural Gas / Blast 

Furnace Gas

None NoneRailcar Thaw Shed Heater

50.4 MMBtu/hr max HI total

None
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PCI system has two pulverizers each with cyclone and baghouse (stack 187).



ArcelorMittal Indiana Harbor West

Regional Haze Four‐Factor Analyses for NOX and SO2 Emissions Control 

Appendix B: Air Permit Summary for II&S Mills

Emission Unit Description Controls SO2 Limit Comments

Blast Furnace Stoves, Casthouses, and Slag Pits

1/1/1922 EUBFURNACE (part of FGB&CFURNACES), 

group of 4 stoves with a common stack, cast house 

emission control system (collection hoods, 

baghouse, stack), a blast furnace gas scrubber and 

dust collector, semi‐clean bleeder, and dirty gas 

bleeder.

3,321,500 tons iron/yr (material limit on 

FGB&CFURNACES)

Natural gas, Blast furnace gas

33 lb/hr from the blast furnace casthouse when 

combusting coke oven gas

d. These emission limitations are not 

applicable because coke oven gas is no 

longer capable of being burned in this 

emissions unit.

53 lb/hr  from the blast furnace stoves when 

combusting coke oven gas

d. These emission limitations are not 

applicable because coke oven gas is no 

longer capable of being burned in this 

emissions unit.

33 lb/hr A maximum of 390 grains of hydrogen 

sulfide per 100 dry standard cubic feet of 

coke oven gas, and the daily average not 

to exceed 33 lbs of SO2 per hour from the 

blast furnace casthouse when 

combusting coke oven gas.

53 lb/hr Maximum of 390 grains of hydrogen 

sulfide per 100 dscf of coke oven gas and 

the daily average not to exceed 53 lbs 

SO2/hr from the blast furnace stoves 

when combusting coke oven gas.

P001a Blast Furnace No. 1 Casthouse

1,752,000 tpy (production capacity)

Coke, Iron‐bearing materials, fluxes

Stack S002, Casthouse Baghouse (shared between P001a and P002a) None

P002a Blast Furnace No. 3 Casthouse

1,752,000 tpy (production capacity)

Coke, Iron‐bearing materials, fluxes

Stack S002, Casthouse Baghouse (shared between P001a and P002a) None

P001b Blast Furnace No. 1 Stoves

495 MMBtu/hr

BFG, COG, Natural Gas

Stack S001, Dust Catch/Venturi scrubber for BFG cleaning

P002b Base Furnace No. 3 Stoves

495 MMBtu/hr

BFG, COG, Natural Gas

Stack S004, Dust Catch/Venturi scrubber for BFG cleaning

P001c BFG Flare

3 MMcfh

BFG

Stack S003 None

U
SS
 E
a
st
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Facility does not have a blast furnace

1. Applies to each set of stoves (No. 1 

Blast furnace stoves & No. 3 Blast furnace

stoves)

Permit References: (§2104.03.a.2.B, 

§2104.02.b, §2103.12.a.2.B)

P925

No. 3 Blast Furnace

740 tons metal production/hr

For PM control: equipped with a casthouse baghouse, a settling chamber/dustcatcher 

(cyclone), a wet venturi scrubber system (Bischoff), stoves, and a blast furnace gas flare

None

1/1/1948, 10/1/2007 EUCFURNACE (part of 

FGB&CFURNACES), group of 4 stoves with a 

1,188 tpy (12mo 

rolling)

Limit on: FGB&CFURNACES baghouse and 

stove stacks

R336.2803, R336.2804 ‐‐ PSD

P904 Blast Furnace C6 Equipped with a venturi scrubber for cleaning reusable blast furnace gas, natural gas 

suppression, oxygen enrichment, dirty and clean gas bleeders, and flue dust handling 

with passive emission control (PEC) system and a flare

Stoves: No SO2 controls

Casthouse: Baghouse

Venturi scrubber and mechanical collector for blast furnace pre‐cleaning
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P903 Blast Furnace C5 Equipped with a venturi scrubber for cleaning reusable blast furnace gas, natural gas 

suppression, oxygen enrichment, dirty and clean gas bleeders, and flue dust handling 

with passive emission control (PEC) system, and flare

1. 353.03 lb/hr

2. 108.41 tpy

3. A = 1.7 E^(‐

0.14)
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1.0   Introduction 

1.1 Objectives 
The Regional Haze Rule regulations require Best Available Retrofit Technology (BART) for any BART-eligible 
source that ‘‘emits any air pollutant which may reasonably be anticipated to cause or contribute to any 
impairment of visibility” in any mandatory Class I federal area.  Pursuant to federal regulations, states and/or 
local regulatory agencies have the option of exempting a BART-eligible source from the BART requirements 
based on dispersion modeling demonstrating that the source cannot reasonably be anticipated to cause or 
contribute to visibility impairment in a Class I area.  Indiana’s BART rule at 326 IAC 26-1-6 allows Burns 
Harbor to submit an analysis sufficient to demonstrate that it is not subject to BART.  That analysis was timely 
submitted in May 2008 within ninety (90) days after receiving IDEM’s BART notice.   IDEM identified some 
outdated emission factors that were inadvertently included in the May 2008 Report. This revised Source-
Specific BART Modeling Report updates the May 2008 Report with improved model inputs based on the most 
recent and accurate emission information available for each emissions unit.  

ArcelorMittal Burns Harbor LLC (Burns Harbor) is a facility located on Lake Michigan in northwestern Indiana, 
approximately 50 miles southeast of Chicago.  The Burns Harbor facility is a steelmaking facility that has been 
identified by Indiana Department of Environmental Management (IDEM) as being a BART-eligible source.  The 
purpose of this Report is to summarize the procedures by which a refined air dispersion modeling analysis was 
conducted for the Burns Harbor facility and to transmit an analysis of the modeling results in accordance with 
326 IAC 26-1-6 in support of a refined assessment of Burns Harbor’s contribution to visibility impairment in 
Class I areas.   

The first step in the BART process is to model the visibility impact of baseline emissions to determine whether 
the BART-eligible sources at a facility are subject to BART.  According to the BART rule (326 IAC 26-1-4), a 
facility will be exempt from BART if its 98th percentile visibility impacts for baseline emissions are less than 0.5 
delta-deciviews (delta-dv) in each Class I area for each modeled year.  The refined modeling provided in this 
Report demonstrates that Burns Harbor’s impact on all relevant Class I Areas is comfortably below 0.5 
deciviews and cannot reasonably be anticipated to cause or contribute to visibility impairment in a Class I 
Area. 

1.2 Location of Source vs. Relevant Class I Areas 
Figure 1-1 shows a plot of the Burns Harbor facility relative to nearby Class I areas.  There are no PSD Class I 
areas within 300 km of the facility, which is the outer extent of the reliability range for predicting impacts with 
CALPUFF air dispersion modeling.  Nonetheless, the four closest Class I areas were included in the modeling 
to capture possible impacts from the Burns Harbor facility.  These Class I areas are listed below: 

Isle Royale National Park (674 km)
Mammoth Cave National Park (485 km)
Mingo Wilderness (580 km)
Seney Wilderness (539 km)

IDEM’s CALPUFF modeling screened for potential contributions to visibility impairment from the Burns Harbor 
facility at these four Class I areas.  The refined modeling summarized in this Report offers a more accurate 
assessment of the potential contribution of Burns Harbor to visibility impairments at any of these far-off Class I 
areas. This Report describes in detail the procedures used for this refined CALPUFF modeling.  

CALPUFF is the only EPA-approved model for predicting impacts for long-range emission transport beyond 50 
km.  The Guideline on Air Quality Models (GAQM) (Appendix W to 40 CFR Part 51) suggests that CALPUFF 
“had performed in a reasonable manner, and had no apparent bias toward over or under prediction, so long as 
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the transport distance was limited to less than 300 km”.  Beyond 300 km, CALPUFF’s modeled impacts are 
less reliable with a tendency toward over predicting impacts. 

The closest Class I area is Mammoth Cave NP, located approximately 485 km to the south-southeast well 
beyond the suggested use of CALPUFF.  The modeling analysis in this Report uses CALPUFF as directed by 
the Midwest Regional Planning Organization (MWRPO) and IDEM with the stipulation that the model’s 
performance has tended toward over prediction of modeled impacts beyond 300 km and the fact that the 
federal Guidance suggests that its use beyond 300 km may not be reliable or appropriate. 

1.3 Organization of Report  
Section 2 of this report describes the method for determining the peak 24-hour source emissions that were 
used as input to the BART modeling.  Section 3 describes refinements to the meteorological database and the 
CALMET processing that provide essential data for predicting the transport of emissions.  Section 4 discusses 
CALPUFF technical options and modeling procedures.  Section 5 presents the modeling results.  References 
are provided in Section 6.  Appendix A lists meteorological stations that were used for CALMET processing 
and Appendix B provides documentation of the implementation of the new IMPROVE equation.  Appendix C 
provides a detailed description of the method used to derive the oxides of nitrogen and sulfur dioxide inputs to 
the model. 
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Figure 1-1 Location of Class I Areas in Relation the Burns Harbor Facility 



2.0   Emissions and Source Parameters 

The Lake Michigan Air Directors Consortium (LADCO) developed a protocol to be used in the BART 
CALPUFF modeling for Indiana.  The LADCO protocol specifies that “States will use the 24-hour maximum 
emissions rate between 2002 and 2004.  If this data is not available, then a short term “allowable” or “potential 
emission rate of emissions between the years 2002-2004 will be used.  If neither of these types of emission 
rates is available, then the highest actual annual emissions divided by hours of operation will be applied in 
CALPUFF.”  For this Report, we calculate the 24-hour maximum emission rate for the years 2002-2004.  

Emission units included in the modeling are of two main types, combustion units and process units.  
Combustion unit emissions are calculated using actual daily fuel use records from Burns Harbor’s 
computerized database for 2002, 2003, and 2004 and relevant emission factors.  The emission factors for 
combustions units are based on fuel sampling, stack testing, or U.S. EPA’s AP-42 (see Table 2-4).  The 24-
hour emission rate was determined by multiplying the daily fuel use day for each fuel used that day by the 
appropriate emission factor for each combustion unit for 2002, 2003 and 2004.  Emission for each fuel used 
was summed to determine the total emissions for each unit by day.  The 24-hour maximum emission rate was 
determined by selecting the highest total emissions day for each unit and were used as the maximum 24-hour 
emissions inputs to the CALPUFF model. 

Burns Harbor’s Power Station contains multi-fuel Boiler Nos. 7 through 12.  The Power Station is operated as 
one unit with switching between boilers as necessary to provide the needed steam and to maintain backup 
capabilities.  Consequently, fuel use and emissions calculations were determined for the entire Power Station 
rather than for individual boilers to more accurately reflect 24-hour maximum emissions. 

Process unit emissions are calculated using the maximum 24-hour production rate for each process unit 
during 2002, 2003 and 2004 and appropriate emission factors per unit of production.  The process emission 
factors were derived from stack tests on the same or similar units and from AP-42 emission factors (see Table 
2-5).  For smaller incidental units (e.g., FM Boiler, Hot Metal Desulfurization, etc.) where only monthly
production data were available, the average daily production was calculated by dividing the monthly production
by the number of days in the period.  The day with the highest calculated sulfur dioxide emission rate and the
day with the highest oxides of nitrogen emissions rate from 2002, 2003 or 2004 were selected for each
process unit as the maximum 24-hour emission inputs to the CALPUFF model.

Emissions from slag pits and steelmaking fugitives that do not vent through stacks are “volume” sources (see 
Table 2-1).  Without stacks, volume sources have limited velocity at the point of emission and are, thus, not 
expected to be transported very far away from the emission source.  As such, we do not expect these volume 
sources to contribute to visibility impacts that require the transport of emissions to Class I areas over 480 km 
away.  Nonetheless, we conservatively included the emissions from volume sources in the modeling by adding 
their emissions to the combustion emissions from the Power Station. 

This method combines the highest daily emission rates for each of 26 emission units (+3 volume sources) into 
a fictitious worst case day.  A complex steel manufacturer cannot simultaneously achieve the 24-hour 
maximum emission rate at all 26+ emission units listed in Table 2-1.  While the modeling demonstrates that 
Burns Harbor’s visibility impact is acceptable even using this highly conservative approach (see Table 5-1), 
This scenario conservatively overestimates the impact on Class I areas.   In order to estimate plant emissions 
on a more realistic basis, we calculated the maximum individual day of plant-wide sulfur dioxide and oxides of 
nitrogen emissions during the period of 2002 through 2004.  Daily sulfur dioxide and oxides of nitrogen 
emissions from all emission units were summed for each day to obtain the total plant daily emissions.  The 
plant-wide daily sulfur dioxide and oxides of nitrogen emissions for 2002, 2003 and 2004 were scanned to 
determine the highest daily plant-wide emissions for each of the two pollutants.  These maximum 24-hour 
plant-wide emission rates for sulfur dioxide emissions and for oxides of nitrogen were used as inputs in a 
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separate modeling run summarized in Table 5-2.  The modeling results confirm that Burns Harbor is 
comfortably below the threshold that triggers BART regulation when using this more realistic assessment of 
the 24-hour maximum emission rate as input to the CALPUFF model. 

Table 2-1 provides a summary of the baseline emissions used in the BART CALPUFF model to model the 
maximum day on an emission unit basis.  Table 2-2 provides the modeling parameters that were used in the 
BART CALPUFF modeling.  Table 2-3 provides a summary of the baseline emissions used in the plant-wide 
maximum emission day modeling.  The same modeling parameters in Table 2-2 were used for the plant-wide 
maximum modeling.  Table 2-4 contains the emission factors used to calculate emissions for combustion units. 
Table 2-5 provides the emission factors used to calculate emissions from process units. 
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Table 2-1 Burns Harbor Facility Baseline Emission Rates - Maximum by Emission Unit 

Stack Description 

Peak 24-Hour 
Emissions (g/s) 

Fuel & 
Production 

Data 
Record 

Frequency

Volume Source Description(1) 
Model Inputs (g/s)

SO2 NOx 

SO2 NOX Blast Furnace C Slag Pit 4.04 0.00 
POWER STATION Boiler Nos 7-12 218.31 162.49 Daily Blast Furnace D Slag Pit 3.36 0.00 

#1 COKE BATTERY PUSHING 1.38 0.27 Monthly Steelmaking Fugitives 0.37 0.99 
#1 COKE BATTERY UNDERFIRE 64.13 94.53 Daily

#2 COKE BATTERY PUSHING 1.39 0.27 Monthly
#2 COKE BATTERY UNDERFIRE 69.29 5.45 Daily

SINTER WINDBOX STACK 25.20 43.59 Daily
BLAST FCE D CASTHOUSE/FUG 0.00 1.02 Monthly

BLAST FURNACE C STOVES 42.03 4.27 Daily
BLAST FURNACE D STOVES 41.88 4.33 Daily

BLAST FCE C CASTHOUSE/FUG 0.00 0.99 Monthly
STEELMAKING HMD STATION #1 0.30 0.02 Monthly
STEELMAKING HMD STATION #2 0.30 0.02 Monthly
STEELMAKING VESSELS #1 & #2 0.09 2.76 Monthly

STEELMAKING VESSEL #3 0.09 1.53 Monthly
STEELMAKING FM BOILER 0.002 0.47 Monthly
HOT STRIP FURNACE #1 7.74 7.36 Daily
HOT STRIP FURNACE #3 7.93 8.16 Daily
HOT STRIP FURNACE #2 7.95 7.17 Daily

160" PLATE MILL FURNACE #1 18.17 4.09 Daily
160" PLATE MILL FURNACE #2 25.28 4.39 Daily
160" PLATE MILL FURNACE #5 0.00 0.00 Daily

160" PLATE MILL FURNACES 6 & 7 0.01 1.27 Daily
160" PLATE MILL FURNACE #8 0.00 0.00 Daily

110 PLATE MILL FURNACES 1 &2 0.00 0.00 Daily
STEELMAKING HMD STATION #3 0.26 0.02 Monthly

110" Plate Mill Normalizing Fce 0.00 0.00 Daily
(1) Total emission from the volume sources were added to the Power Station Source when modeled.  Production data frequency is
monthly for all volume sources
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Table 2-2 Burns Harbor Facility Modeling Stack Parameters 

Stack Description Base 
Elevation(m) 

Stack 
Height (m) 

Diameter 
(m) 

Flow 
(m3/s) 

Temperature 
(K) 

Exit velocity 
(m/sec) UTM Easting (m) UTM Northing (m) 

POWER STATION Boiler Nos 7-12 187.14 67.06 3.43 123.2 505 13.34 488375 4609318 
#1 COKE BATTERY PUSHING 187.54 20.12 0.76 4.3 323 9.44 488045 4608362

#1 COKE BATTERY UNDERFIRE 187.15 76.81 3.78 80.2 547 7.15 487968 4608346 
#2 COKE BATTERY PUSHING 187.15 26.82 2.44 94.4 335 20.20 488059 4608115 

#2 COKE BATTERY UNDERFIRE 187.14 75.90 4.18 63.4 505 4.48 487959 4608191 
SINTER WINDBOX STACK* 187.15 24.08 2.39 247.2 319 55.12 488038 4609329 

BLAST FCE D CASTHOUSE/FUG 187.14 18.90 1.56 47.2 533 24.70 488203 4609371 
BLAST FURNACE C STOVES 187.15 61.26 3.48 151.1 519 15.89 488244 4609339 
BLAST FURNACE D STOVES 187.14 61.26 3.59 151.1 519 14.93 488229 4609496 

BLAST FCE C CASTHOUSE/FUG 187.14 18.90 1.56 47.2 533 24.70 488203 4609371 
STEELMAKING HMD STATION #1 187.14 25.91 2.05 42.7 305 12.95 488512 4609936
STEELMAKING HMD STATION #2 187.14 25.91 3.04 42.7 305 5.89 488542 4609936
STEELMAKING VESSELS #1 & #2 187.15 24.99 6.02 160.7 325 5.65 488544 4609957 

STEELMAKING VESSEL #3 187.15 11.58 6.71 93.4 332 2.64 488555 4610037 
STEELMAKING FM BOILER 187.15 67.66 1.99 5.6 478 1.79 488690 4609918
HOT STRIP FURNACE #1 187.14 41.45 4.30 402.5 811 7.06 489030 4609212 
HOT STRIP FURNACE #3 187.14 41.45 3.97 109.0 811 8.81 489063 4609212 
HOT STRIP FURNACE #2 187.14 41.45 4.30 102.0 811 7.02 489046 4609212 

160" PLATE MILL FURNACE #1 187.14 54.25 3.10 33.0 673 4.37 489014 4609043 
160" PLATE MILL FURNACE #2 187.14 54.25 3.10 33.0 693 4.09 489035 4609043 
160" PLATE MILL FURNACE #5 187.14 39.92 1.95 37.3 783 12.48 489054 4609039 

160" PLATE MILL FURNACES 6 & 7 187.14 32.92 2.24 39.3 783 9.99 489042 4608914 
160" PLATE MILL FURNACE #8 187.14 50.90 1.74 7.1 673 2.99 489042 4608894

110 PLATE MILL FURNACES 1 & 2 187.14 54.56 4.44 33.0 838 2.13 489030 4608811 
STEELMAKING HMD STATION #3 187.14 25.91 2.05 42.7 305 12.95 488601 4609962

110" Plate Mill Normalizing Fce 187.14 45.72 1.92 12.4 505 4.27 489801 4608431 
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Table 2-3 Burns Harbor Facility Baseline Emission Rates - Plant-wide Maximum Emission Day 

Stack Description(2) 
Peak 24-Hour 

Emissions (g/s) Volume Source Description(1) 
Model Inputs (g/s)

SO2 NOx 

SO2 NOX Blast Furnace C Slag Pit 3.28 0.00
POWER STATION Boiler Nos 7-12 218.31 162.49 Blast Furnace D Slag Pit 2.85 0.00 

#1 COKE BATTERY PUSHING 1.38 0.25 Steelmaking Fugitives 0.37 0.99 
#1 COKE BATTERY UNDERFIRE 61.34 81.30

#2 COKE BATTERY PUSHING 1.39 0.25
#2 COKE BATTERY UNDERFIRE 64.26 4.65

SINTER WINDBOX STACK* 25.20 37.31
BLAST FCE D CASTHOUSE/FUG 0.00 1.02

BLAST FURNACE C STOVES 29.20 3.44
BLAST FURNACE D STOVES 32.28 3.28

BLAST FCE C CASTHOUSE/FUG 0.00 0.99
STEELMAKING HMD STATION #1 0.30 0.02
STEELMAKING HMD STATION #2 0.30 0.02
STEELMAKING VESSELS #1 & #2 0.15 2.54

STEELMAKING VESSEL #3 0.08 1.53
STEELMAKING FM BOILER 0.00 0.43
HOT STRIP FURNACE #1 4.23 5.97
HOT STRIP FURNACE #3 0.00 6.09
HOT STRIP FURNACE #2 4.29 6.14

160" PLATE MILL FURNACE #1 3.23 1.89
160" PLATE MILL FURNACE #2 3.31 1.83
160" PLATE MILL FURNACE #5 0.00 0.00

160" PLATE MILL FURNACES 6 & 7 0.00 0.00
160" PLATE MILL FURNACE #8 0.00 0.00

110 PLATE MILL FURNACES 1 &2 0.00 0.00
STEELMAKING HMD STATION #3 0.26 0.02

110" Plate Mill Normalizing Fce 0.00 0.00

(1) Total emission from the volume sources were added to the Power Station Source when modeled.  Production data frequency is
monthly for all volume sources

(2) Fuel use and production data record frequency is same as that shown in Table 2-1.



 2-6 August 2008 BART Report for ArcelorMittal Burns Harbor LLC 
12591-001-0600 

Table 2-4 Combustion Unit Emission Factors Used In Emissions Calculations 

Sulfur Dioxide 

Fuel Emission Units SO2 Emission Factor 
(lb/MMBTU) Source of Emission Factor 

Blast Furnace Gas 

All Units 

0.13 Based on stack test used as basis for annual emission 
fees reporting 

Coke Oven Gas Varies from 1.088 to 1.395 Semi-annual testing of No. 2 Coke Battery Underfiring 
Stack when combusting coke oven gas 

Natural Gas 0.0006 AP-42, External Combustion 

Oxides of 
Nitrogen 

Fuel Emission Units NOx Emission Factor 
(lb/MMBTU) Source of Emission Factor 

Blast Furnace Gas All Units Except 
Coke Battery 

Underfiring and Hot 
Strip Mill Reheat 

Furnaces 

0.0100 ISG Indiana Harbor test of No. 7 Boiler Stack on 5/11/04 

Coke Oven Gas 0.1367 FIRE database [SCC 10200707] 

Natural Gas 0.1373 AP-42, External Combustion, Table 1.4-1, Low-NOx 
Burners. Converted from lb/MMscf using 1020 BTU/scf. 

Fuel Emission Units NOx Emission Factor (lb/MMcf) Source of Emission Factor 
Blast Furnace Gas 

No. 1 Coke Battery 
Underfiring 

168.50 Average of 1995 & 2000 Burns Harbor Stack Tests 
Coke Oven Gas 987 Average of 1995 & 2000 Burns Harbor Stack Tests 

Natural Gas NA NA 
Blast Furnace Gas 

No. 2 Coke Battery 
Underfiring 

NA NA
Coke Oven Gas 60.57 2000 Burns Harbor Stack Test 

Natural Gas NA NA 
Coke Oven Gas Hot Strip Mill 

Reheat Fce. Nos. 1 
,2 & 3 

82.07 
2/14/06 Burns Harbor Stack Test 

Natural Gas 143.14 
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Table 2-5 Process Unit Emission Factors Used In Emissions Calculations

Source Pollutant 

Emissi
on 

Factor 
Uncont
rolled 

Units 

Capture 
Efficiency 
(Control 
Device) 

Control 
Efficiency 
(Control 
Device) 

Controlled 
Emission 

Factor 
(lb/unit) 

Source of Emission Factor 

HMD Station Nos. 1, 
2 & 3 Baghouse 
Stack Emissions 

NOx 
0.0010

0 lbs/ton HM 98.00% 0.00% 0.00098 BH Test Data (HMD/transfer/skimming) 8/13/02 Stack Test @ #2 HMD 

SO2 
0.0140

0 lbs/ton HM 98.00% 0.00% 0.01372 BH Test Data (HMD/transfer/skimming) 8/13/02 Stack Test @ #2 HMD 

BOF Nos. 1 & 2 
(refining/blow) Stack 
Primary Emissions 

NOx 
0.0540

0 lbs/ton steel 99.80% 0.00% 0.05389 BH Test 9/29/93-10/14/93 

SO2 
0.0060

4 lbs/ton steel 99.80% 50.00% 0.00302 BH 4/7/05 Test 

BOF No. 3 
(refining/blow) Stack 
Primary Emissions 

NOx 
0.0540

0 lbs/ton steel 99.99% 0.00% 0.05399 BH Test 9/29/93-10/14/93 

SO2 
0.0060

4 lbs/ton steel 99.99% 50.00% 0.00302 BH 4/7/05 Test 
Ladle Treatment 

Station (LTS) Nos. 4 
& 5 BH Stack 

Emissions 

NOx 
0.0030

0 lbs/ton steel 99.99% 0.00% 0.00300 
ArcelorMittal Indiana Harbor f/k/a Inland 2001 Emission Inv 2BOF Ladle 
Metallurgy 

SO2 
0.0250

0 lbs/ton steel 99.99% 0.00% 0.02500 
ArcelorMittal Indiana Harbor f/k/a Inland 2001 Emission Inv 2BOF Ladle 
Metallurgy 

Steel Ladle Desulf 
Station Nos. 2 & 3 

BH Stack Emissions 
SO2 0.0024

5 lbs/ton steel 90.00% 0.00% 0.00221 Same SO2 emitted/steel sulfur conc. as HMD 

Vacuum Degasser 
Process Flare Stack 

Emissions NOx 
0.0001

5 lbs/ton steel 100.00% 0.00% 0.00015 USS Gary Works 1998 Application for RH Vacuum Degasser 

Coke Battery No. 1 
Pushing 

NOx N/A lbs/ton coal N/A N/A 0.01900 AP-42 Table 12.2-9 
SO2 N/A lbs/ton coal N/A N/A 0.09800 AP-42 Table 12.2-9 

Coke Battery No. 2 
Pushing 

NOx N/A lbs/ton coal N/A N/A 0.01900 AP-42 Table 12.2-9 
SO2 N/A lbs/ton coal N/A N/A 0.09800 AP-42 Table 12.2-9 

BF C Slag Pit SO2 
0.0850

0 lbs/ton HM 100.00% 0.00% 0.08500 USS Gary Works and Mittal Indiana Harbor West SIP Model 

BF D Slag Pit SO2 
0.0850

0 lbs/ton HM 100.00% 0.00% 0.08500 USS Gary Works and Mittal Indiana Harbor West SIP Model 

Sinter Plant Windbox NOx N/A 
lbs/ton 
sinter N/A N/A 0.66700 BH 1/8/97 Test 

SO2 N/A lbs/hr N/A N/A 200 Engineering Estimate based on stack sampling in 2008*

* Engineering evaluation in 2008 confirmed that Sinter Plant Windbox Scrubber properly operated sustained SO2 emissions below 200 lb./ ton.



3.0   Meteorological Data 

This section discusses refinements to Lake Michigan Air Directors Consortium (LADCO) and Midwest 
Regional Planning Organization (MWRPO) meteorological database that were used for the Burns Harbor 
facility BART modeling.   

3.1 Elements of the Refined Analysis 
ENSR refined the CALMET meteorological data produced by LADCO/MWRPO for BART CALPUFF analyses 
for Midwestern States.  The CALMET database derived by LADCO/MWRPO has a domain that covers 
approximately a 3,492 km (east-west) by 3,240 km (north-south) area with a 36-km grid resolution.  This area 
covers the entire continental United States east of the Rocky Mountains, but its large size limits the horizontal 
resolution of each grid element to 36 km.  This coarse grid resolution can be deemed appropriate for a 
screening-level analysis, but it would not be considered appropriate for a more refined analysis. 

ENSR developed a refined meteorological database that would include a modeling domain encompassing the 
four Class I areas (Seney, Mingo, Mammoth, and Isle Royale), the Burns Harbor facility, and the appropriate 
buffers around the source and Class I areas for puffs recirculation.  This domain covers approximately a 1,002 
km (east-west) by 1,374 km (north-south) area, has a grid resolution of 6 km (6 times more resolved than the 
LADCO/MWRPO database in both east-west and north-south directions), and contains 10 vertical levels.  The 
refined database utilizes the same MM5 databases that were used to develop the LADCO/MWRPO 36-km 
CALMET database. 

In addition to the use of consistent MM5 databases with the LADCO-developed meteorological data, ENSR 
utilized similar model switches/settings, when appropriate, that were used to develop the LADCO/MWRPO 
CALMET database.  To improve the database even further, ENSR introduced actual surface, precipitation, and 
twice-daily upper air sounding observations into the refined meteorological database.  These improvements in 
the CALMET database provide more accurate plume trajectories from the Burns Harbor facility to the distant 
Class I areas. 

In addition, ENSR used the latest EPA-approved versions of CALMET (Version 5.8) and CALPUFF (Version 
5.8), rather than the “old” EPA-approved versions suggested in the MWRPO BART common protocol 
(available at http://www.state.in.us/idem/programs/air/workgroups/regionalhaze/docs/BART_protocol.pdf). 

3.2 CALMET Processing 
ENSR used refined 6-km grid spacing for the CALMET and CALPUFF models.  The modeling domain was 
based on a 100 km buffer around the source and a 50 km buffer around each of the four Class I areas plus an 
additional buffer to the east and to the west to account for puffs recirculation.  The modeling domain is shown 
in Figure 3-1.  This design allows for a 1,002 km (east-west) x 1,374 km (north-south) domain extent and, at a 
6-km resolution, there are 167 x 229 horizontal grid cells.

Due to the size of the modeling domain, a Lambert Conformal Conic (LCC) coordinate system was used to 
account for the curvature of the Earth’s surface.  The LCC projection for this analysis was based on the NAS-C 
datum and standard parallels of 33 and 45 degrees North, with an origin of 40 degrees North and 97 degrees 
West. 

ENSR used the latest EPA-approved version of CALMET (Version 5.8, Level 070623) to produce three-
dimensional wind fields for three years (2002-2004).  Advanced meteorological data in the form of prognostic 
mesoscale meteorological data, such as the Fifth Generation Mesoscale Model (MM5), were used to provide a 
superior estimate of the initial wind fields.  This application considered 3 years (2002-2004) of prognostic MM5 
meteorological data at a 36-km resolution.   
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• 2002 MM5 data set at 36 km resolution provided by CENRAP;

• 2003 MM5 data set at 36 km resolution provided by Midwest RPO;

• 2004 MM5 data set at 36 km resolution provided by Midwest RPO.

These databases are consistent with those used by LADCO/MWRPO for their BART assessments. 

These prognostic meteorological data sets were combined with the 6-km grid resolution terrain and land use 
data to more accurately characterize the wind flow throughout the modeling domain.  The gridded terrain data 
was derived using several data sources because the modeling domain extends into Canadian territory.  The 
U.S. Geological Survey (USGS) 90-meter grid spacing Digital Elevation Model (DEM) files were combined with 
the 100-meter grid spacing Canadian DEM files and the 90-meter spacing Shuttle RADAR Topo Mission files.  
These files were processed in the TERREL pre-processor program.  The gridded land use data was derived 
from USGS 1:250,000 Composite Theme Grid land use files.  

The Step 2 wind fields were produced using the input of all available National Weather Service (NWS) hourly 
surface and twice-daily upper air balloon sounding data within and just outside the modeling domain.  Hourly 
surface data from both first-order and second-order stations also were considered in this analysis.  Other 
sources of meteorological data such as CASTNET data and buoy stations were used to supplement areas 
lacking NWS or second-order data.  Hourly precipitation data from stations within and just outside of the 
modeling domain were taken from a National Climatic Data Center data set.  Figure 3-2 shows the 
meteorological stations that were used in the CALMET modeling and Appendix A provides their names and 
locations. 

The non-default user-defined settings proposed for the CALMET processing are provided in Table 3-1. 

Table 3-1 CALMET User-Defined Fields Not Specified in IWAQM Appendix A 

Variable Description Value

NX Number of east-west grid cells 167 
NY Number of north-south grid cells 229 
DGRIDKM Meteorology grid spacing (km) 6.0 
NZ Number of Vertical layers of input meteorology 10 
ZFACE Vertical cell face heights (m) 0.,20.,40.,80.,160.,300.,600.,1

000.,1500.,2000.,3500. 
RMAX1 Max surface over-land extrapolation radius (km) 40 
RMAX2 Max aloft over-land extrapolation radius (km) 40 
RMAX3 Maximum over-water extrapolation radius (km) 100 
TERRAD Radius of influence of terrain features (km) 15 
R1 Relative weight at surface of Step 1 field and obs 5 
R2 Relative weight aloft of Step 1 field and obs 5 
IUPT Station for lapse rates International Falls, MN 
IPROG Gridded initial prognostic wind field – MM4/MM5 data 14 
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Figure 3-1 Burns Harbor CALMET and CALPUFF Modeling Domain 
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Figure 3-2 Location of Meteorological Stations used in CALMET Processing 



4.0   CALPUFF Modeling 

This section provides a summary of the modeling procedures that were used for the refined CALPUFF 
analysis conducted for the Burns Harbor facility. 

4.1 CALPUFF Modeling Domain and Receptors 
ENSR used the latest EPA-approved version of CALPUFF (Version 5.8, Level 070623) that has been posted 
at http://www.src.com/calpuff/download/download.htm#EPA_VERSION.   

The extent of the CALMET/CALPUFF modeling domain are shown in Figure 3-1.  The modeling domain 
included a 100 km buffer around the source and a 50 km buffer around each of the four Class I areas plus an 
additional buffer to the east and to the west to account for puffs recirculation.  This design allows the modeling 
domain to extend 1,002 km east-west and 1,374 km north-south and have a 6-km grid element size. 

The receptors for each of the Class I areas were based on the National Park Service database of Class I 
receptors. 

4.2 Technical Options Used in the Modeling 
For CALPUFF model technical options, inputs and processing steps, Burns Harbor followed the MWRPO 
common BART protocol.   

For CALPUFF modeling, ENSR used seasonal ozone and ammonia ambient background concentrations that 
are consistent with the MWRPO common BART modeling protocol.  For convenience, there values are listed 
in Table 4-1. 

Table 4-1 MWRPO Ozone and Ammonia Seasonal Concentrations 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

O3 (ppb) 31 31 31 37 37 37 33 33 33 27 27 27 

NH3 (ppb) .3 .3 .3 .5 .5 .5 .5 .5 .5 .5 .5 .5 

Due to the large distance to the nearest Class I area, building downwash effects were not included in the 
CALPUFF modeling.   

4.3 Natural Conditions and Monthly f(RH) at Class I Areas 
There are four Class I areas to be modeled for the Burns Harbor facility.  For these Class I areas, natural 
background conditions must be established in order to determine a change in natural conditions related to a 
source’s emissions.   

For BART analyses, EPA has chosen to accept either the annual average or 20% best day’s natural 
background for BART exemption and determination modeling analyses.  Regional Planning Organization(s) 
(RPOs) have provided guidance to states within their RPOs on what values to accept, which typically has 
varied based on the degree of the meteorological database refinement.  Since MWRPO uses the 36-km 
database with no observations, as a measure of conservatism, MWRPO/LADCO recommended to states that 
the 20% best day’s background be incorporated into the analysis as opposed to the annual average.  This 
conservative approach compensated for the inaccuracy of the 36-km meteorological data in no-obs mode. 
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Model refinements to improve accuracy reduce the need for conservative background assumptions.  For 
instance, Wisconsin, a MWRPO state, has stated that they would allow sources to use the annual average 
background with the 98th percentile day as opposed to the 20% best days if a site-specific meteorological 
database is developed.   

In addition, states within the VISTAS RPO* have uniformly decided to allow sources to use the annual average 
background coupled with the 98th percentile day when refined meteorological data (that incorporates 
observations) is used as input to the BART CALPUFF runs.  This procedure was approved by EPA Region 4.  
To conduct the BART modeling, VISTAS, like the MWRPO, developed its own coarse no-obs 12-km resolution 
CALMET meteorological database covering all VISTAS states and Class I areas within 300 km.  The 12-km 
CALMET meteorological data was used in the modeling analyses as a screening step to exempt BART eligible 
sources that, based on modeling, did not cause or contribute to visibility impairment (i.e. according to the 
BART rule did not have impacts greater than 0.5 dv).VISTAS also developed a more refined 4-km resolution 
CALMET databases that covered a sub-set of the large 12-km grid.  These databases were able to be used in 
refined BART modeling analyses along with the annual average background.  To ENSR’s knowledge, all 
VISTAS states have accepted the use of the annual average background. 

Burns Harbor used refined meteorological database with a finer grid resolution (6-km) and introduced surface 
observations.  In addition, ENSR used the annual average background while evaluating BART exemption 
based on the source’s impacts at the 98th percentile day.  This procedure is consistent with the modeling 
approach taken by other eastern states and consistent with Wisconsin’s approach within the MWRPO. 

For the modeling described in this document, ENSR used the annual average natural background 
concentrations shown in Table 4-2, modified as noted below with site-specific considerations (as shown in 
Table 4-3), and corresponding to the annual average natural background concentrations (EPA 2003, Appendix 
B).   

To determine the input to CALPOST, it is first necessary to convert the deciviews to extinction using the 
equation: 

Extinction (Mm-1) = 10 exp(deciviews/10). 

For example, for Mingo, 7.43 deciviews is equivalent to an extinction of 21.02 inverse megameters (Mm-1); this 
extinction includes the default 10 Mm-1 for Rayleigh scattering.  This remaining extinction is due to naturally 
occurring particles, and is held constant for the entire year’s simulation.  Therefore, the data provided to 
CALPOST for Mingo would be the total natural background extinction minus 10 (expressed in Mm-1), or 11.02.  
This is most easily input as a fine soil concentration of 11.02 μg/m3 in CALPOST, since the extinction 
efficiency of soil (PM-fine) is 1.0 and there is no f(RH) component.  The concentration entries for all other 
particle constituents would be set to zero, and the fine soil concentration would be kept the same for each 
month of the year.  The monthly values for f(RH) that CALPOST needs were taken from "Guidance for 
Tracking Progress Under the Regional Haze Rule" (EPA, 2003) Appendix A, Table A-3. 

* The VISTAS states include: Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina,
Tennessee, Virginia, and West Virginia.
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Table 4-2  Annual Average Natural Background Concentrations 

Component Represented Isle Royale Mammoth Cave Mingo Seney 

Soil (PM fine) (deciview) 7.38 7.69 7.43 7.53 

Soil (PM fine) (Mm-1 or μg/m3) 20.92 21.58 21.02 21.23

* Extinction values include Rayleigh scattering.

Table 4-3  New IMPROVE Equation Background Sea Salt Concentration and Site-specific Rayleigh 
Scattering Coefficient 

Parameter Isle Royale Mammoth 
Cave Mingo Seney

Sea Salt Concentration (μg/m3) 0.03 0.02 0.01 0.02

Rayleigh Scattering Coefficient 
(Mm-1) 12 11 12 12

Note: Data taken from VIEWS website (http://vista.cira.colostate.edu/views/) 

4.4 Light Extinction and Haze Impact Calculations 
The CALPOST postprocessor was used for the calculation of the impact from the modeled source’s primary 
and secondary particulate matter concentrations on light extinction.  The formula that is used is the existing 
IMPROVE/EPA formula, which is applied to determine a change in light extinction due to increases in the 
particulate matter component concentrations.  Using the notation of CALPOST, the formula is the following: 

bext = 3 f(RH) [(NH4)2SO4] + 3 f(RH) [NH4NO3] + 4[OC] + 1[Soil] + 0.6[Coarse Mass] + 10[EC] + bRay 

The concentrations, in square brackets, are in μg/m3 and bext is in units of Mm-1.  The Rayleigh scattering term 
(bRay) has a default value of 10 Mm-1, as recommended in EPA guidance for tracking reasonable progress 
(EPA, 2003a). 

Dr. Ivar Tombach, consultant to VISTAS, has provided a spreadsheet calculation system (see Appendix B) 
that incorporates the revised IMPROVE equation (also documented in Appendix B) for determining light 
extinction from particulate concentration estimates.  We used this approach instead of the old/current 
IMPROVE equation in the presentation of the BART modeling.  The Fish & Wildlife Service, who administer 
the Seney and Mingo Wilderness Areas, have previously communicated to ENSR (2006) that they approve of 
Dr. Tombach’s procedure for implementing the new IMPROVE equation, and that this equation may be used 
for regional haze assessments with this approach.  Notably, the Federal Land Managers associated with the 
US Fish and Wildlife Service recently approved the use of the new IMPROVE equation at Seney Wilderness 
(as implemented here using Dr. Tombach’s procedures) for a PSD permit application in Michigan. 

The new IMPROVE equation is fundamentally different in 3 major areas (taken from Ivar Tombach’s 
“Instructions: A Postprocessor for Recalculating CALPOST Visibility Outputs with the New IMPROVE 
Algorithm”):  
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(1) The extinction efficiencies of sulfates, nitrates, and organics have been changed and are now
functions of their concentrations. The extinction efficiencies of sulfate and nitrate are no longer
identical, although the new hygroscopic scattering enhancement factors applied to them are the same.

(2) The contribution of fine sea salt to light extinction has been added, and is accompanied by its own
hygroscopic scattering enhancement factor, fss(RH).

(3) The light scattering by air itself (Rayleigh scattering) now varies with site elevation and mean
temperature. It is to be rounded off to the nearest one Mm-1 when used with the new algorithm.

States and other RPOs have allowed sources to use the new IMPROVE equation as opposed to the 
IMPROVE equation algorithms that are currently coded into CALPOST because these differences (noted 
above) represent a real improvement over how the old/current IMPROVE equation calculates light extinction. 
ENSR used the new IMPROVE equation for the light extinction calculations in this refined BART analysis 
using the guidance provided by Dr. Ivar Tombach.  Table 4-3 lists sea salt concentrations and Rayleigh 
coefficients that were used as input to the new IMPROVE equation. 

In addition to using the new IMPROVE equation, the assessment of visibility impacts at the Class I areas used 
CALPOST Method 6 (as standard with all BART applications).  Each hour’s source-caused extinction is 
calculated by first using the hygroscopic components of the source-caused concentrations, due to ammonium 
sulfate and nitrate, and monthly Class I area-specific f(RH) values.  The contribution to the total source-caused 
extinction from ammonium sulfate and nitrate is then added to the other, non-hygroscopic components of the 
particulate concentration (from coarse and fine soil, secondary organic aerosols, and from elemental carbon) 
to yield the total hourly source-caused extinction.   



5.0    Modeling Results 

The BART exemption modeling results at the four Class I areas using the maximum emissions by emission 
unit are provided in Table 5-1.  Table 5-2 provides the results of the more realistic modeling using the 
maximum plant-wide emission days. Both tables indicate that the 8th highest day’s impacts for each year are 
below the 0.5 delta-deciviews threshold.  These results demonstrate that the ArcelorMittal Burns Harbor 
emissions do not cause or contribute to regional haze in any of these four Class I area.  Therefore, Burns 
Harbor facility is not subject to BART and no further BART analysis is required.   

Table 5-1 BART Exemption Modeling Results - Maximum by Emission Unit 

Class I Area 

2002 2003 2004
Days > 

than MAX 
Δ dv 

8th 
Highest 
Δ dvt 

Days > 
than MAX 

Δ dv 

8th 
Highest 
Δ dv 

Days > 
than MAX 

Δ dv 

8th 
Highest 
Δ dvt 0.5   

Δ dv 
1.0   
Δ dv 

0.5   
D dv

1.0   
D dv

0.5   
D dv 

1.0   
D dv 

MVISBK=6, Annual Average Background, 6-km CALMET, New IMPROVE Equation 

Isle Royale 
National Park 0 0 0.220 0.083 2 0 0.601 0.117 2 0 0.615 0.163 

Mammoth 
Cave National 
Park 

2 0 0.898 0.351 3 0 0.674 0.333 1 0 0.658 0.218 

Mingo 
Wilderness 3 0 0.705 0.199 1 0 0.559 0.224 0 0 0.414 0.181 

Seney 
Wilderness 4 0 0.750 0.346 4 1 1.165 0.375 7 1 1.030 0.464 

Table 5-2 BART Exemption Modeling Results - Plant-wide Maximum Emission Day 

Class I Area 

2002 2003 2004
Days > 

than MAX 
Δ dv 

8th 
Highest 
Δ dvt 

Days > 
than MAX 

Δ dv 

8th 
Highest 
Δ dv 

Days > 
than MAX 

Δ dv 

8th 
Highest 
Δ dvt 0.5   

Δ dv 
1.0   
Δ dv 

0.5   
D dv

1.0   
D dv

0.5   
D dv 

1.0   
D dv 

MVISBK=6, Annual Average Background, 6-km CALMET, New IMPROVE Equation 

Isle Royale 
National Park 0 0 0.188 0.069 2 0 0.533 0.099 2 0 0.542 0.143 

Mammoth 
Cave National 
Park 

2 0 0.789 0.300 2 0 0.574 0.287 1 0 0.563 0.185 

Mingo 
Wilderness 2 0 0.629 0.170 0 0 0.474 0.189 0 0 0.352 0.155 

Seney 
Wilderness 2 0 0.675 0.297 2 0 1.027 0.332 6 0 0.914 0.405 
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Appendix A 

Meteorological Stations used in CALMET Processing 
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Table A-1 Surface Stations used in CALMET Processing 
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Table A-2 Upper Air Stations used in CALMET Processing 

Table A-3 Buoy Stations used in CALMET Processing 
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Table A-4 Precipitation Stations used in CALMET Processing 
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