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1  IDEM Must Require Documentation of Cost and Emissions Figures 
 
In preparation for this report, the following information was requested from IDEM through its 
Public Records Request portal: 
 

(1) Documents in electronic format (spreadsheets, databases and the like) 
containing the unit-specific annual and/or monthly SO2, NOx, and particulate 
matter of all non-EGU stationary sources of pollution in Indiana for the most 
current and the prior four years. Please note that I am requesting the information 
on a unit-specific basis. 
 
(2) Any information that summarizes the types of pollution controls currently 
installed on the units for which the emissions are provided. 

 
IDEM replied that it could not supply any of the above requested information because it is not 
kept on a unit-specific basis.  However, this information is routinely tracked by state air agencies 
and has been provided in a number of other cases.  Typically, sources are required to submit this 
information to air agencies due to permit monitoring conditions.  Individual non-EGU units at 
the facilities reviewed for four-factor analyses throughout this SIP have listed what they consider 
representative emissions from these individual units, but none have provided any documentation 
for those figures.  Knowing and verifying the emissions from and existing controls installed on 
individual units at facilities that emit hundreds to thousands of tons of air pollution annually is an 
important part of administrating an air agency that must control the emissions from these sources 
under a variety of state and federal programs.  With respect to the regional haze program, this 
information is necessary to (1) verify that the right units/processes at facilities have been 
identified to receive four-factor analyses and (2) verify that the emissions from these units used 
in cost-effective calculations are actually representative of expected future operations.  Because 
IDEM informed the facilities which units/processes required four-factor analyses, it must have 
had knowledge of the individual unit/process emissions.  In summary, unit-specific emissions 
information is an essential part of the IDEM’s reasonable progress analysis.  Therefore IDEM 
should include it in its SIP. 
 
With the exception of cost figures generated by EPA cost algorithms, IDEM has accepted all 
capital and operating cost figures submitted by facilities.  There is no record in the SIP that 
IDEM questioned any of these figures or otherwise asked for any documentation to support 
them.  In its 2017 revision to the Regional Haze Rule, EPA specifically emphasized the need for 
this type of documentation:1 
 

We are changing proposed 40 CFR 51.308(f)(2)(iv), regarding documentation 
requirements, ... to “document the technical basis, including modeling, 
monitoring, cost, engineering, and emissions information, on which the State is 
relying to determine the emission reduction measures that are necessary to make 
reasonable progress in each mandatory Class I area it affects.”  The purpose of 
this provision is to require states to document all of the information on which they 
rely to develop their long-term strategies, which will primarily be information 

                                                
1  See 82 FR 3096 (January 10, 2017). 
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used to conduct the four-factor analysis.  Therefore, in addition to modeling, 
monitoring and emissions information, we are making it explicit that states must 
also submit the cost and engineering information on which they are relying to 
evaluate the costs of compliance, the time necessary for compliance, the energy 
and non-air quality impacts of compliance and the remaining useful lives of 
sources. 

 
The Regional Haze Guidance reinforces this point:2 
 

As part of meeting the requirement of the Regional Haze Rule for the state to 
document the cost and engineering information on which the State is relying to 
determine the emission reduction measures that are necessary to make reasonable 
progress (40 CFR 51.308(f)(2)(iii)), every source-specific cost estimate used to 
support an analysis of control measures must be documented in the SIP.  If 
information about a source has been asserted to be confidential, we recommend 
the state consult with its EPA Regional office regarding whether such 
confidentiality is appropriate and allowed under the CAA and if so how it can be 
reconciled with the need for adequate documentation of the basis for the SIP. 

 
IDEM must therefore correct these fundamental failures in documentation in its SIP.  Unless 
these issues are addressed, IDEM cannot satisfy Section 51.308(f) which requires “supporting 
documentation for all required analyses” or Section 51.308(f)(2)(iii) which requires that IDEM 
“must document the technical basis, including modeling, monitoring, cost, engineering, and 
emissions information, on which the State is relying to determine the emission reduction 
measures that are necessary to make reasonable progress in each mandatory Class I Federal area 
it affects.”   
 
2  IDEM’s No Controls Determination is Untenable 
 
As is demonstrated throughout this report, IDEM has many opportunities to require cost-
effective controls on sources throughout Indiana.  Despite this clear evidence, IDEM has decided 
that none of these controls should be required by its regional haze SIP.  IDEM has even blanket-
exempted an entire source sector—EGUs—from even being subject to four-factor analyses. 
IDEM presents a number of generalized statements in its SIP to support this view, summarized 
on page 223: 
 

A reasonable progress analysis was conducted for Indiana’s EGU sources and 
four-factor analyses were conducted for the non-EGU sources that met IDEM’s 
four-factor analysis selection criteria as required by the RH Rule.  While the 
results of these analyses varied from source to source with respect to the relevant 
factors considered, significant SO2 and NOx emissions reductions from Indiana’s 
highest emitting sources and visibility improvement at Class I areas impacted by 
Indiana’s contributing sources have exceeded the state’s reasonable progress 
goals for the first implementation period.  Since the RH program is an iterative 

                                                
2  See Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, EPA-457/B-
19-003 August 2019.  Page 32. 
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program that provides states with the flexibility to develop a cohesive strategy 
that demonstrates reasonable progress over time toward natural visibility by 2064, 
Indiana offers the following weight of evidence demonstration consistent with this 
overarching principle to support the state’s decision not to require additional 
control measures for the selected sources. 

 
IDEM’s statement, “the RH program is an iterative program that provides states with the 
flexibility to develop a cohesive strategy that demonstrates reasonable progress over time toward 
natural visibility by 2064,” appears to have been taken from the Regional Haze Guidance, but 
without context.3  This statement does not mean that states are free to develop regional haze SIPs 
that contain no controls, regardless of both overwhelming evidence of state source impacts on 
Class I Areas, and the availability of numerous cost-effective controls.  On the contrary, the 
Regional Haze Guidance devotes considerable space following this quote making it plain that 
reasonable progress must be based on a consideration of the four factors and exactly how those 
factors should be considered.  IDEM subsequently provides an unspecific reference to the 
Regional Haze Guidance that “the RH Rule allows a state to demonstrate, based on careful 
consideration of relevant factors for its selected sources, that no additional measures are 
necessary to make reasonable progress in the second implementation period.”  It also appears 
that IDEM is attempting to use the Uniform Rate of Progress (URP) as a safe harbor suggesting 
on page 227, “Results for all Class I areas analyzed show 2014-2018 baseline monitored values, 
as determined through the IMPROVE monitoring data, are nearly equal and in some cases, lower 
than the modeled results from the base-year 2011 and base-year 2016 modeling.”  
 
That approach is impermissible for several reasons.  First, EPA has made clear, however, that 
meeting or exceeding the URP does not obviate the need for states to consider sources for 
reductions in visibility impairing emissions as part of their reasonable progress obligations under 
the Clean Air Act.  Indeed, “an evaluation of the four statutory factors is required . . . regardless 
of the Class I area’s position on the glidepath. . . . the URP does not establish a ‘safe harbor’ for 
the state in setting its progress goals.”4   
 
Second, Indiana cannot simply present generalized considerations that override its consideration 
of the four-factors. Section 169A(g)(1) of the Clean Air Act requires that “in determining 
reasonable progress there shall be taken into consideration the costs of compliance, the time 
necessary for compliance, and the energy and nonair quality environmental impacts of 
compliance, and the remaining useful life of any existing source subject to such requirements.”5  
                                                
3  See Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, EPA-457/B-
19-003 August 2019.  Page 36. 
4 81 FR 66,331, 66,631 (Sept. 27, 2016); see also 81 FR 296, 326 (Jan. 5, 2016) (determining, as part of the 
reasonable progress federal implementation plan for Texas, “the uniform rate of progress is not a ‘‘safe harbor’’ 
under the Regional Haze Rule.”); EPA, Responses to Comments at 120, Promulgation of Air Quality 
Implementation Plans; State of Texas; Regional Haze and Interstate Visibility Transport Federal Implementation 
Plan: Best Available Retrofit Technology and Interstate Transport Provisions, EPA Docket No. EPA-R06-OAR-
2016-6011 (June 2020) (“EPA has repeatedly and consistently taken the position that meeting a specific reasonable 
progress goal is not, itself, a “safe harbor,” and does not relieve the state of the obligation to consider additional 
measures for reasonable progress. If it is reasonable to make more progress than the URP, a state must do so, as 
EPA explained in the 1999 regional haze rule) (citing 64 FR at 35732).    
5  See The Clean Air Act Section 169A(g)(1).  Available here: https://www.govinfo.gov/content/pkg/USCODE-
2013-title42/html/USCODE-2013-title42-chap85-subchapI-partC-subpartii-sec7491.htm. 
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The Regional Haze Rule contains the same requirement in Section 51.308(f)(2)(i).  Thus, states 
must consider these four factors in determining reasonable progress exclusively.  In some cases, 
IDEM presents at least some consideration of the four-factors.  However, in pivoting away from 
requiring the cost-effective controls resulting from its four-factor analyses in favor of these 
generalized considerations, IDEM’s reasonable progress demonstration became untethered from 
any relationship to these four factors.  IDEM can no longer satisfy the requirement in Section 
51.308(f)(2)(i) that it “include in its implementation plan a description of the criteria it used to 
determine which sources or groups of sources it evaluated and how the four factors were taken 
into consideration in selecting the measures for inclusion in its long-term strategy” [emphasis 
added]. 
 
Having conducted four-factor analyses (IDEM’s blanket exemption of the EGU sector aside), 
IDEM cannot simply ignore cost-effective controls it has identified.6  In so doing, IDEM’s 
reasonable progress demonstration becomes untethered from any relationship to the four factors.  
IDEM can no longer satisfy the requirement in Section 51.308(f)(2)(i) that it “include in its 
implementation plan a description of the criteria it used to determine which sources or groups of 
sources it evaluated and how the four factors were taken into consideration in selecting the 
measures for inclusion in its long-term strategy” [emphasis added].  IDEM must therefore 
remove this no control strategy from its SIP, and base its source selection and control strategy on 
a review of the four factors, and only the four factors. 
 
3  IDEM’s Cannot Exempt EGUs from Four-Factor Analyses 
 
As IDEM indicates in Table 7-1, Indiana’s EGUs result in some of the highest Q/d values.  Table 
24-1 indicates that Indiana’s EGUs have significant impacts on a number of Class I Areas.  
Therefore, based on IDEM’s decision to select sources for four-factor analyses based on Q/d, 
these EGUs should in fact receive four-factor analyses.  Beginning on page 54, IDEM presents 
Table 8-5, which indicates the EGUs it expects to retire by 2028.  It appears that IDEM bases 
these predictions on statements made in the company’s Integrated Resource Plans (IRPs) and 
EPA’s National Electric Energy Data System (NEEDS) database.7  Table 8-5 also indicates that 
two facilities are subject to emission reductions due to consent decrees.  Following this on page 
56, IDEM provides its reasoning against considering EGUs for reasonable progress controls 
stating, “[t]o pursue additional emissions reductions through the use of new emission control 
equipment or emissions limitations is not desired as a cost-effective method and will only drive 
utility rates even higher.”   
 
IEDM further elaborates on its reasoning on page 44: 
 

Indiana surmises the EGU sector was evaluated in great detail for the first 
implementation period of the RH Rule.  Based on industry-wide emission control 
measures mandated by strict regulations and far less reliance on coal over the past 

                                                
6  For instance, issues discussed in other comments aside, IDEM identified clearly cost-effective controls for the 
Greencastle Cement kiln. 
7  The NEEDS database is an input to EPA’s IPM modeling platform, which provides broad forecasts of electricity 
grids: https://www.epa.gov/airmarkets/epas-power-sector-modeling-platform-v6-using-ipm-summer-2021-
reference-case. 
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decade or more due to alternative power generation; numerous shutdowns and 
fuel conversions of boilers has occurred to which tens of thousands of tons of NO 
x and SO2 emissions have been reduced in just Indiana alone.  Emission trends for 
both NOx and SO2 have shown dramatic decreases in emissions and as a result, 
IDEM is not requiring four-factor analyses for its EGUs. 
 
The EPA RH SIP Guidance Document states the “key flexibility of the RH 
program is that a state is not required to evaluate all sources of emissions in each 
implementation period.” 
 
IDEM intends to conduct a review of the EGU sector for the January 31, 2025 
progress report, pursuant to 40 CFR 51.308 (g).  If necessary, IDEM will evaluate 
EGUs more in depth for the third implementation period of the RH Rule, to be 
submitted in 2028.  As such, Indiana has focused its visibility impact analyses on 
non-EGU sources, such as steel mills, cement kilns, plastic manufacturing 
facilities, and aluminum smelter and electric services operations. 

 
First, as the National Park Service (NPS) indicates in its comments to IDEM, Indiana’s EGUs 
were not “evaluated in great detail for the first implementation period of the RH Rule.” 8  Instead, 
Indiana’s EGUs were subject to the Clean Air Interstate Rule (CAIR) and its successor, the 
Cross-State Air Pollution Rule (CSAPR).  Under CAIR/CSAPR, individual EGUs were not 
evaluated for their contribution to haze in individual Class I areas as the rule was concerned with 
the health-based standards rather than regional haze.9  As IDEM states in its first-round SIP,10 
“IDEM identified several EGUs subject to BART.  However, as provided by the federal rule, 
IDEM assumed NOx and SO2 BART requirements are met by the participation of these sources 
in the CAIR NOx and SO2 trading program.” 
 
Second, because IDEM partly relies on planned source retirements to demonstrate emissions 
reductions as may be necessary to make reasonable progress, the state must make any assumed 
retirements federally enforceable in its SIP.  Regarding this, EPA’s Clarification Memo states:11 
 

In general, there is less certainty that a future control measure or shutdown will be 
implemented and permanent, or that it will actually achieve the emission 
reductions that are necessary to make reasonable progress. Therefore, on-the-way 
measures, including anticipated shutdowns that are relied on to forgo a four-factor 
analysis or to shorten the remaining useful life of a source, are necessary to make 
reasonable progress and must be included in a SIP. 

 
Regulatory considerations aside, unless such assumptions are made federally enforceable, they 
cannot be relied upon, as IDEM itself notes on page 75: 
 

                                                
8  See Appendix K, pdf page 5. 
9  In addition, as another comment indicates, CSAPR does little to drive EGU emission reductions. 
10  Indiana Regional Haze State Implementation Plan, Developed By: The Indiana Department of Environmental 
Management, November 2010.  See page 52. 
11  Clarification Memo.  See page 10 
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According to the 2019-2020 Vectren IRP, Alcoa and Vectren would exit their 
agreement to purchase power in 2023 from Alcoa Unit 4.  Therefore, this unit was 
not modeled as an EGU and was not included in the ERTAC future year 
emissions projections and was not modeled by LADCO.  After modeling was 
concluded, the agency learned that the unit would continue operating as an EGU 
after 2023 with similar emissions.  This unit will be added back to the next round 
of ERTAC modeling as a non-EGU to correct this issue. 

 
Therefore, to the extent that the state relies on projected retirements to satisfy the Clean Air 
Act’s reasonable progress requirements or declines to evaluate additional pollution controls for 
any source based on that source’s planned retirement or decline in utilization, it must incorporate 
those operating parameters or assumptions as enforceable limitations in the second planning 
period SIP.  The Clean Air Act requires that “[e]ach state implementation plan . . . shall” include 
“enforceable limitations and other control measures” as necessary to “meet the applicable 
requirements” of the Act. 42 U.S.C. § 7410(a)(2)(A).  The Regional Haze Rule, under Section 
51.308(d)(3) similarly requires each state to include “enforceable emission limitations” as 
necessary to ensure reasonable progress toward the national visibility goal.  Moreover, under 
EPA’s guidance document for the second planning period, states cannot rely on a source’s 
remaining useful life to avoid conducting a four-factor analyses unless the source has “an 
enforceable commitment to be retired or replaced by 2028.”12  This is consistent with EPA’s 
longstanding approach to control determinations under the mandatory BART Guidelines.13  
Thus, consistent with EPA’s past practice, the agency’s regulations, and the requirements of the 
Clean Air Act itself, IDEM cannot simply decline to evaluate additional cost-effective controls 
for a source that intends to retire or reduce operations unless those operating parameters are 
included as enforceable limitations in the second planning period SIP.  As is demonstrated in 
multiple areas of this report, a number of Indiana’s EGUs likely have very cost-effective controls 
available and IDEM should have examined these as part of its four-factor analyses.  Thus, IDEM 
must make any assumed retirements federally enforceable in its SIP or subject those affected 
units to four-factor analyses. 
 
Third, IDEM misinterprets the Regional Haze Guidance when it points to the flexibility afforded 
states as a reason to ignore an entire sector.  EPA’s Clarification Memo makes this clear when it 
states, “states should be consistent in their source selection.  Absent a persuasive reason, a state 
should not select some sources for analysis but decline to select other, similarly situated sources 
(e.g., in terms of emissions, visibility impacts, feasibility of controls).  EPA anticipates that this 
overall approach would be consistent with the RHR and the CAA.”14  Aside from its 

                                                
12  Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, EPA-457/B-19-
003 August 2019.  See page 22.  Also see page 34: “To the extent such a requirement is being relied upon for a 
reasonable progress determination, the measure would need to be included in the SIP and/or be federally 
enforceable. See 40 CFR 51.308(f)(2).”   
13  70 FR 39167 (July 6, 2005): “When you project that future operating parameters (e.g., limited hours of operation 
or capacity utilization, type of fuel, raw materials or product mix or type) will differ from past practice, and if this 
projection has a deciding effect in the BART determination, then you must make these parameters or assumptions 
into enforceable limitations.  In the absence of enforceable limitations, you calculate baseline emissions based upon 
continuation of past practice.” 
14  14 Clarification Memo.  See page 4. 



 7 

impermissible reliance on unenforceable, planned retirements or declines in utilization, IDEM 
has not presented any rationale for refusing to assess EGUs. 
 
Fourth, IDEM’s offhanded consideration of a predicted rise in electricity rates as a preemptive 
avoidance of four-factor analyses introduces an externality that is not a part of the four factors 
and thus violates the Clean Air Act and the Regional Haze Rule.  Section 169A(g)(1) of the 
Clean Air Act requires that “in determining reasonable progress there shall be taken into 
consideration the costs of compliance, the time necessary for compliance, and the energy and 
nonair quality environmental impacts of compliance, and the remaining useful life of any 
existing source subject to such requirements.”15  The Regional Haze Rule contains the same 
requirement in Section 51.308(f)(2)(i).  States must consider these four factors in determining 
reasonable progress, and these four factors only.  IDEM does not explain how its unsupported 
general assertion that requiring controls on EGUs—the same controls widely installed on EGUs 
across the U.S.—would raise electricity rates, fits into any consideration of these four factors. 
 
Fifth, IDEM’s proposed SIP, on its face, fails to actually consider the four statutory reasonable 
progress factors, and therefore departs from the requirements of the Clean Air Act and the 
Regional Haze Rule.  IDEM makes this clear when it states on page 45 that it is not actually 
adhering to these requirements:  
 

Instead of conducting a four-factor analysis for the eleven EGU sources for the 
RH SIP, IDEM chose to perform a reasonable progress analysis that consist of a 
quantitative analysis of statewide NOx and SO2 emission reductions from 
Indiana’s EGU fleet for 2009-2019; photochemical modeling using 2016 NOx 
and SO2 base-year modeled emissions for all existing Indiana EGUs in 2016 to 
project 2028 emissions; and source apportionment modeling to assess visibility 
impacts from all EGUs in Indiana.  A four-factor analysis will however be 
conducted for the other nine non-EGUs that met the selection criteria. 

 
IDEM must perform four-factor analyses on any EGU that is captured by its source selection 
criteria. 
 
4  IDEM Does Not Satisfy its Robust Demonstration Requirement 
 
Table 24-2 summarizes the significant impacts that various Indiana sectors have on a number of 
Class I Areas.  In fact, of the 20 Class I Areas listed, the minimum impact Indiana’s iron and 
steel sector has is 6.0%, and five Class I Areas experience impacts from this sector that are over 
20%.  In addition, Indiana’s cement, plastics and resins, and aluminum sectors have lesser but 
still significant impacts on every one of those Class I Areas.  Therefore, IDEM’s failure to 
control any sources, despite the evidence presented in this report that cost-effective controls are 
available, violates Section 51.308(f)(3)(ii)(b), which requires the following: 
 

If a State contains sources which are reasonably anticipated to contribute to 
visibility impairment in a mandatory Class I Federal area in another State for 

                                                
15  See The Clean Air Act Section 169A(g)(1).  Available here: https://www.govinfo.gov/content/pkg/USCODE-
2013-title42/html/USCODE-2013-title42-chap85-subchapI-partC-subpartii-sec7491.htm.   
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which a demonstration by the other State is required under (f)(3)(ii)(A), the State 
must demonstrate that there are no additional emission reduction measures for 
anthropogenic sources or groups of sources in the State that may reasonably be 
anticipated to contribute to visibility impairment in the Class I area that would be 
reasonable to include in its own long-term strategy.  The State must provide a 
robust demonstration, including documenting the criteria used to determine which 
sources or groups or sources were evaluated and how the four factors required by 
paragraph (f)(2)(i) were taken into consideration in selecting the measures for 
inclusion in its long-term strategy. 
 

Clearly, there are many sources in Indiana that “are reasonably anticipated to contribute to 
visibility impairment in a mandatory Class I Federal area in another State.”  IDEM cannot satisfy 
the Regional Haze Rule’s “robust demonstration” requirement because the agency both (1) 
disregarded opportunities to require cost-effective controls identified by the four-factor analyses 
that are in the record, and (2) failed to require four-factor analyses that would likely result in 
cost-effective controls for certain sources. 
 
4.1 Appendix P Indicates IDEM Never Intended to Require Controls 
 
On page 3 of Appendix P, IDEM reproduces an email to Buzzi Unicem transmitting concerns 
raised by the FLMs. In so doing, IDEM makes clear its position on the subject of controls at least 
pertaining to the Greencastle facility and possibly all sources in Indiana: 
 

Since the RH program is an iterative program that provides states with the 
flexibility to develop a cohesive strategy that demonstrates reasonable progress 
over time toward natural visibility by 2064, Indiana offered a weight of evidence 
demonstration consistent with this overarching principle to support the state's 
decision not to require additional control measures for the selected sources.  The 
state continues to stand behind this decision, however, it is important to address 
the FLMs comments as thoroughly as possible to show that Indiana has seriously 
evaluated the selected sources in accordance with the RH Rule and section 
169A(g)(1) of the CAA which lists four factors that must be taken into 
consideration in determining reasonable progress. 

 
This quote appears to indicate that IDEM had decided early in its SIP process that it was not 
going to require any controls, and that FLM consultation was merely a perfunctory concern. 
 
5  IDEM Should not Rely on CSAPR to Drive Emission Reductions 
 
In a number of places in discussing EGU emissions, IDEM projects that future emission 
reductions will be driven by EPA’s Cross State Air Pollution Rule (CSAPR).  However, IDEM 
should not rely on CSAPR to drive emissions reductions.  First, as demonstrated in several 
places in this report, some of the EGUs reviewed have historically demonstrated they are capable 
of better emission control than they are currently achieving.  If CSAPR did indeed provide an 
economic incentive to these EGUs to reduce their emissions, then certainly those EGUs that 
already have the controls installed (e.g., SCRs and scrubbers) would operate them in an optimal 
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fashion, since doing so only involves additional reagent and potential operational and 
maintenance issues.   
 
Second, there does not appear to be any economic incentive from CSAPR that would cause 
EGUs to either run their existing controls at their full performance potential, or to install new 
controls.  According to EPA, a fundamental tenet of any cap and trade program is that, “the cap 
and associated allowance market creates a monetary value for allowances, providing sources 
with a tangible incentive to decrease emissions.”   This is perhaps the single most important 
aspect of a successful emissions trading program, because if market forces do not adequately 
value allowances, there is little to no incentive for sources to install pollution controls or take 
other measures to reduce emissions.   
 
Unfortunately, that is exactly what has happened to EPA’s two premier SO2 cap and trade 
programs, the Acid Rain Program (ARP) and CSAPR: 
 

2019 Allowance Prices 
 

• The ARP SO2 allowance prices averaged less than $1 per ton in 2019. 
 

• The CSAPR SO2 Group 1 allowance prices started 2019 at $2.31 per ton and remained at 
that level at the end of the year. 

 
• The CSAPR SO2 Group 2 allowance prices started 2019 at $2.56 per ton and remained at 

that level at the end of the year. 
 

• The CSAPR NOx annual program allowances started 2019 at $2.88 per ton and ended 
2019 at $2.75 per ton. 

 
• The CSAPR NOx ozone season program allowances started 2019 at $180 per ton and 

ended 2019 at $93.75 per ton.  
 
As can be seen from the above data, the 2019 average price of SO2 allowances for the ARP was 
less than $1 per ton, making them almost worthless.  Although the ARP was successful for many 
years, it no longer provides any incentive to reduce SO2.   
 
Similarly, CSAPR SO2 allowances ranged between $2.31 and $2.56 per ton in 2019, providing 
little to no regulatory pressure to control SO2.  EPA concedes this point when it states in relation 
to the above pricing,  
 

The 2019 emissions were below emission budgets for the Acid Rain Program 
(ARP) and for all five Cross State Air Pollution Rule (CSAPR) programs.  As a 
result, the CSAPR allowance prices were well below the marginal cost for 
reductions projected at the time of the final rule, and are subject, in part, to 
downward pressure from the available banks of allowances.    
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In other words, EPA concludes that it was cheaper to buy allowances than to reduce SO2 
emissions.  In fact, simple calculations can easily indicate that it is much more expensive to 
install any type of commonly employed NOx or SO2 EGU pollution control it is to purchase the 
necessary CSAPR allowances.  
 
There are many reasons why the price of allowances can collapse.  In the case of the ARP, this is 
primarily due to external market forces that were unanticipated by the program.  As the figure 
below indicates, much of the collapse of the ARP SO2 allowance market was in fact due to the 
effect of CAIR, CSAPR, litigation of these programs, and although not shown on the graph, the 
National Ambient Air Quality Standards (“NAAQS”) and Mercury and Air Toxics Standards 
(“MATS”) programs.   In other words, trading programs do not operate in a vacuum.  There are a 
number of externalities that can serve as drivers to EGU owners for making economic decisions, 
including other regulatory programs.  Trading programs can, however, remain pertinent if they 
contain minimum allowance prices––a feature that the ARP and CSAPR lack.  
 

Figure 1.  The Collapse of the SO2 Allowances Market in the Acid Rain Program  
 

 
In summary, the price of CSAPR allowances is so low there is little to no regulatory incentive for 
participating sources to reduce emissions.   
 
6  Many EGUs Likely have Cost-Effective Controls Available 
 
A previous comment documented that (1) IDEM cannot ignore EGUs in its reasonable progress 
analyses, and (2) any assumed EGU retirement must either be made enforceable in the SIP or the 
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affected units must undergo four-factor analyses.  In this section, it is demonstrated that many of 
these EGUs likely have cost-effective controls available.16  Furthermore, the controls discussed 
are actually upgrades to existing controls and require little to no capital expense.  Therefore, they 
would be cost-effective, even considering short-term retirements.  The Clarifications Memo 
reinforces the importance of considering these types of controls when it states:17 
 

A reasonable four-factor analysis will consider the full range of potentially 
reasonable options for reducing emissions.  The August 2019 Guidance lists 
examples of different types of control measures that states may consider in their 
four-factor analyses for sources.  In addition to add-on controls and other retrofits, 
the Guidance also lists emission reductions through improved work practices; 
upgrades or replacements for existing, less effective controls; and year-round 
operation of existing controls. 

 
In these examples, coal sulfur, heating value, type and other related data from 2016 – 2020 was 
obtained from Energy Information Agency (EIA) data,18 and SO2 and NOx data from 2010 – 
2020 was obtained from EPA’s Air Markets Programs Data.19  
 
6.1 Duke Gibson 
 
The Duke Gibson facility consists of five EGUs, each 668 MW in size.  Each unit is fitted with 
wet scrubber and Selective Catalytic Reduction (SCR) systems.  Based on EIA data, it appears 
that the Gibson facility burns Illinois Basin coal with a high sulfur content that from 2016 – 2020 
has ranged from approximately 1.2% - 3.7%, with an average of 2.7%.  An analysis was made of 
the efficiency of the Gibson scrubbers by comparing the theoretical uncontrolled SO2 inlet to the 
monitored SO2 outlet.20  From 2016 – 2020, the Gibson scrubber systems on Units 1-5 have 
performed very well, with typical efficiencies of 95% or greater.  Occasionally, efficiencies do 
drop below 90%.    However, the Gibson SCR systems are underperforming.  For instance, 
below are emissions data from the Gibson Unit 1: 
  

                                                
16  This is not meant to be a comprehensive reasonable progress review of Indiana’s EGUs. 
17  Clarification Memo, page 7. 
18  See https://www.eia.gov/electricity/data/eia923/. 
19  See https://ampd.epa.gov/ampd/.  The EIA and emissions date are in the file, “IN EGU Emissions.xlsx.” 
20  Theoretical uncontrolled SO2 data was calculated sulfur content (wt. %) and heating value (Btu/lb) by using the 
following equation:  Sulfur content (%) x (lb/Btu) x (1,000,000 Btu/MMBtu) x (64 lbs/mole SO2/32 lbs/mole S) x 
(1.0/100%) = lbs/MMBtu.  This should be viewed as an approximation of the theoretical uncontrolled SO2. 
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Figure 2.  Gibson Unit 1 Emissions Data 
 

 
It can be seen from the above figure that the Gibson Unit 1 SCR system is underperforming, with 
NOx emissions becoming increasingly erratic and ranging from approximately 0.10 – 0.15 
lbs/MMBtu.  Modern SCR systems should be able to consistently operate at 0.05 lbs/MMBtu or 
lower.21  Similar graphs of Units 2 – 5 indicate approximately the same erratic behavior and low 
efficiency.  Therefore, IDEM should require that the Gibson Units 1 – 5 undergo four-factor 
analyses for upgrades to their SCR systems.  Considering that the systems are already installed, it 
is likely that substantial gains can be achieved very cost-effectively with little to no capital costs, 
by simply running the SCR systems more efficiently and continuously and/or using more 
reagent.  In Table 8-5, IDEM notes that it expects the Gibson Unit 4 to retire in 2026.  The issue 
of making that retirement enforceable in the SIP aside, the above described SCR system 
upgrades can likely be implemented immediately or in a matter of months and should be pursued 
regardless of the facility’s retirement. 

                                                
21  See EPA’s proposal at 76 FR 491 (January 11, 2011) and its final at 76 FR 52388 (August 22, 2011).  In 
particular, see the discussion at 76 FR 52404: “The Havana Unit 9 data shows that it has operated under 0.05 
lbs/MMBtu from mid-2009 to the end of 2010 on a continuous basis. In fact, this unit has operated under 0.035 
lbs/MMBtu for much of that time. The Parish Unit 7 data shows that it has operated under 0.05 lbs/MMBtu from 
mid-2006 to mid 2010 on a continuous basis. In fact, this unit has operated for months at approximately 0.035 
lbs/MMBtu, and for approximately 2 years at approximately 0.04 lbs/MMBtu. The Parish Unit 8 data show that it 
has operated almost continuously under 0.045 lbs/MMBtu since the beginning of 2006. Other units’ data show 
months of continuous operation below 0.05 lbs/ MMBtu. We believe this data demonstrates that similar coal fired 
units that have been retrofitted with SCRs are capable of achieving NOx emission limits of 0.05 lbs/MMBtu on a 
continuous basis.”  Also see this document in which the SCR performance of the Cardinal and other top performing 
SCR systems discussed above was graphed: https://www.regulations.gov/document/EPA-R06-OAR-2010-0846-
0129. 
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6.2 AEP Rockport 
 
The AEP Rockport facility consists of two EGUs, each 1,300 MW in size.  Each unit is fitted 
with sodium bicarbonate Dry Sorbent Injection (DSI) and SCR systems.  Unit 1’s SCR and DSI 
systems were installed 7/26/17 and 4/16/15, respectively.  Unit 2’s SCR and DSI systems were 
installed 1/14/20 and 4/16/15, respectively.   Based on EIA data, it appears that the Rockport 
facility burns West Virginia coal with a sulfur content that from 2016 – 2020 has ranged from 
approximately 0.21% - 0.37%, with an average of 0.29%.  As IDEM notes in Table 8-5, these 
controls were required by a consent decree.22  This consent decree has been modified a number 
of times and currently further requires that beginning in 2021 the SO2 emissions remain at or 
below 0.15 lbs/MMBtu and the NOx emissions remain at or below 0.09 lbs/MMBtu on 30 day 
rolling average bases. 
 
An analysis was made of the efficiency of the Rockport DSI systems by comparing the 
theoretical uncontrolled SO2 inlet to the monitored SO2 outlet, using the same approach as was 
done with Gibson.  From 2016 – 2020, the Rockport DSI systems on Units 1 and 2 have shown 
typical efficiencies ranging from approximately 40% - 50%.  Occasionally, efficiencies do drop 
below 40% and rise to over 55%. Below are emissions data from these units: 
 

Figure 3.  Rockport Unit 1 Emissions Data 

 
 
                                                
22  See https://www.epa.gov/sites/default/files/2019-07/documents/env_enforcement-2819962-v1-
aep_filed_version_of_motion_to_enter_fifth_modification.pdf 
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Figure 4.  Rockport Unit 2 Emissions Data 
 

 
As can be seen from the above graphs, the SO2 emissions since the DSI systems came online in 
April, 2015 have lowered but are very erratic.  The removal efficiencies of these systems have 
varied quite a bit and has occasionally gone above 55% and even 60%.  It appears there is room 
for optimization and IDEM should require four-factor analyses in order to explore that.  It is 
likely such an optimization would not require any additional capital expense. 
 
The Rockport SCR systems have been underperforming since they came online.  For instance, 
Unit 1’s SCR came online at the end of July, 2017.  During most of that time, Unit 1’s NOx 
emissions have fluctuated quite a bit, ranging from approximately 0.08 – 0.15 lbs/MMBtu, 
although recently, several months have been as low as 0.065 lbs/MMBtu.  Unit 2’s SCR system 
has only been operating since June, 2020 and so data is limited.  Rockport’s consent decree 
requires that the units met 30-day averages of 0.09 lbs/MMBtu.  However, as noted in the 
Gibson example, modern SCR systems should be able to continuously operate at 0.05 
lbs/MMBtu or lower.  Therefore, IDEM should require four-factor analyses to investigate 
optimizing these SCR systems.  It is likely such an optimization would not require any additional 
capital expense. 
 
6.3 Alcoa Warrick 
 
The Alcoa Warrick facility consists of four EGUs.  Units 1-3 are 167 MW each and Unit 4 is 323 
MW.  Each unit is fitted with wet scrubber.  Units 1-3 have typical combustion controls and Unit 
4 has an SCR system.  Based on EIA data, it appears that the Warrick facility burns Indiana and 
Kentucky bituminous coal with a high sulfur content that from 2016 – 2020 has ranged from 
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approximately 3.00% - 4.30%, with an average of 3.45%.  An analysis was made of the 
efficiency of the Warrick wet scrubbers by comparing the theoretical uncontrolled SO2 inlet to 
the monitored SO2 outlet, using the same approach as was done with Gibson.  From 2016 – 2020, 
the Warrick wet scrubbers have performed very well, with typical efficiencies of 98% or greater.  
Below are emissions data from these units:23 
 

Figure 5.  Alcoa Warrick Unit 1 Emissions Data 
 

 
  

                                                
23  Note that according to EPA’s CAMD support, this unit was voluntarily reporting for the ARP program.  In 
January 2019, it was withdrawn from the program.  Starting at that point, the unit is only required to report for the 
SIPNOX program, for which only NOx emissions are required to be reported.  This is why there is an absence of 
SO2 emissions from that point forward. 
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Figure 6.  Alcoa Warrick Unit 4 Emissions Data 
 

 
The emissions from Units 2 and 3 are very similar so they are not reproduced here.  From the 
above graph it is evident that the NOx emissions, which for Units 1-3 average approximately 
0.30 lbs/MMBtu, have considerable room for improvement.  IDEM should therefore require that 
NOx four-factor analyses be performed on these units.   
 
Regarding Unit 4, it is clear that the SCR system on Unit 4 has from 2013 onward done little to 
control NOx.  Except for a few brief forays into control, Unit 4’s NOx emissions are very similar 
to those from Units 1-3, which are not fitted with SCR systems.  Throughout 2010 and the first 
half of 2011, Unit 4’s SCR system did effect good NOx control, although still well above the 
0.05 lb/MMBtu level of a well controlled SCR system.  Consequently, IDEM should require a 
NOx four-factor analysis on Unit 4 to investigate optimizing these SCR systems.  Assuming the 
SCR system for Unit 4 still functions but is being unused, it is likely such an optimization would 
not require any additional capital expense. 
 
6.4 Clifty Creek 
 
The Clifty Creek facility consists of six EGUs, each of which are 217 MW.  It appears that Units 
1-3 share a wet scrubber and CEMs and Units 4-6 similarly share a wet scrubber and CEMs. 
Units 1-5 have SCR systems.   Unit 6 is only fitted with overfire air for NOx control.  Based on 
EIA data, it appears that the Clifty Creek facility burns Kentucky and Illinois bituminous coal 
with a high sulfur content that from 2016 – 2020 has ranged from approximately 2.51% - 3.00%, 
with an average of 2.91%.  An analysis was made of the efficiency of the Clifty Creek wet 
scrubbers by comparing the theoretical uncontrolled SO2 inlet to the monitored SO2 outlet, using 
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the same approach as was done with Gibson.  From 2016 – 2020, the Clifty Creek wet scrubbers 
have performed very well, with typical efficiencies of 97% or greater.  Below are emissions data 
from these units: 
 

Figure 7. Clifty Creek Unit 1 Emissions Data 
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Figure 8. Clifty Creek Unit 4 Emissions Data 
 

 
Figure 9. Clifty Creek Unit 6 Emissions Data 
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As discussed above, the emissions from Unit 1 are representative of that from Units 1-3.  The 
SO2 emissions of Unit 4 is representative of that from Units 4-6.  Because Unit 6 is not fitted 
with an SCR, its emissions are also shown.  It appears that the SCR systems for Units 1-5 are 
only run during ozone season.  When they are running they appear to result in good NOx 
reduction with sustained emissions of 0.06 lbs/MMBtu or better for Units 1-3 and 0.07 
lbs/MMBtu or better for Units 4-5.  Thus, the only thing preventing these units from continuous 
performance at these levels (or better) is a permit limit requiring that they do so.  IDEM should 
therefore require that these units undergo NOx four-factor analyses.   
 
In addition to upgrades to existing controls, Unit 6 should also be required to undergo a NOx 
four-factor analysis for SCR.  In its July 23, 2021 comments, the NPS notes that it applied EPA’s 
Control Cost Manual SCR workbook to recent AMP data for Unit 6 and estimated that addition 
of SCR could remove over 1,000 ton/yr NOX at $6,100/ton.  However, the NPS used an interest 
rate of 5.5%.  Adjusting this value to 3.25%, which is appropriate as discussed later in other 
comments, results in a figure of $4,862/ton.  This is a cost-effective figure and IDEM should 
require this control on Unit 6. 
 
6.5 Petersburg 
 
The Petersburg facility consists of three EGUs.24  Unit 2 is 523 MW, and Units 3 and 4 are each 
671 MW.  Currently, all three units are fitted with wet scrubbers.  Units 2 and 3 are fitted with 
SCR systems, and Unit 4 is fitted with combustion controls.  Based on EIA data, it appears that 
the Petersburg facility burns Indiana bituminous coal with a high sulfur content that from 2016 – 
2020 has ranged from approximately 2.63% - 2.89%, with an average of 2.69%.  An analysis 
was made of the efficiency of the Petersburg wet scrubbers by comparing the theoretical 
uncontrolled SO2 inlet to the monitored SO2 outlet, using the same approach as was done with 
Gibson.  From 2016 – 2020, the Petersburg wet scrubbers have performed very well, with typical 
efficiencies of 98% or greater for Unit 2, and 96% or greater for Units 3 and 4.  As IDEM notes 
in Table 8-5, the Petersburg facility is under a consent decree.25  Under the terms of that consent 
decree, Petersburg must either install Selective Non-Catalytic Reduction (SNCR) on Unit 4 or 
retire Units 1 and 2 by 7/1/2023.  In addition, all units have NOx and SO2 limit requirements.26  
Below are emissions data from these units: 
  

                                                
24  Unit 1 retired on May 31, 2021. 
25  See https://www.justice.gov/enrd/consent-decree/file/1311321/download. 
26  As with many consent decrees, these limits are rather relaxed.  For instance, despite having SCR systems on 
Units 2 and 3, the consent decree only requires rolling 30 day limits of 0.10 lbs/MMBtu, which all units are already 
comfortably meeting.  As indicated previously, modern SCR systems can meet much stricter limits.  Similarly, all 
units are already comfortably under the consent decree’s required SO2 limits. 
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Figure 10.  Petersburg Unit 2 Emissions Data 
 

 
Figure 11.  Petersburg Unit 3 Emissions Data 
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Figure 12.  Petersburg Unit 4 Emissions Data 
 

 
As noted above, the wet scrubbers are performing very well.  However, the SCR on Units 2 and 
3 are being run consistently, but are nevertheless underperforming.  Unit 2’s NOx ranges 
between approximately 0.07 – 0.09 and Unit 3 has been running slightly higher.  As noted 
previously, these SCR systems should be able to consistently meet a NOx emission limit of 0.05 
lbs/MMBtu or better.  Therefore IDEM should require a NOx four-factor analyses to investigate 
upgrades to these SCR systems.  It is likely such upgrades would be very cost-effective. 
 
As noted above, under the terms of the consent decree, Petersburg is allowed to forgo SNCR on 
Unit 4 if Units 1 and 2 retire by 7/1/2023.  This consent decree does not, however, preclude 
consideration of additional, more stringent controls to ensure reasonable progress for the 
Petersburg facility.  In its July 23, 2021 comments, the NPS notes that it applied EPA’s Control 
Cost Manual SCR workbook to recent AMP data for Unit 4 and estimated that the addition of 
SCR could remove over 3,000 ton/yr NOX at $4,500/ton.  IDEM should therefore require a NOx 
four-factor analyses for Unit 4.  This is a cost-effective figure and absent information to the 
contrary, IDEM should require this control on Unit 4. 
 
6.6 Cayuga 
 
The Cayuga facility consists of three remaining EGUs.  The third, Unit 4, is a gas turbine and is 
not reviewed.  Units 2 and 3 are coal-fired EGUs each of which is 531 MW.  Both units are fitted 
with wet scrubbers and SCR systems.  Based on EIA data, it appears that the Cayuga facility 
burns Indiana bituminous coal with a high sulfur content that from 2016 – 2020 has ranged from 
approximately 2.40% - 3.46%, with an average of 2.92%.  An analysis was made of the 
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efficiency of the Cayuga wet scrubbers by comparing the theoretical uncontrolled SO2 inlet to 
the monitored SO2 outlet, using the same approach as was done with Gibson.  From 2016 – 2020, 
the Cayuga wet scrubbers have performed very well, with typical efficiencies of 98% or greater.  
Below are emissions data from these units: 
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Figure 13.  Cayuga Unit 1 Emissions Data 
 

 
Figure 14.  Cayuga Unit 2 Emissions Data 
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It can be seen from the above figures that the SCR systems on both units appear to only be run 
during ozone season.  Also, when they are run, they are not performing optimally, with NOx 
emissions ranging from approximately 0.07 – 0.10 lbs/MMBtu.  IDEM should therefore require a 
NOx four-factor analyses for Units 1 and 2.  It is likely running the SCR systems continuously 
and at a level of 0.05 or better would be very cost-effective. 
 
6.7 A. B. Brown 
 
The A. B. Brown facility consists of four EGUs.  Units 3 and 4 are gas-fired turbines of 88 MW 
each and are not reviewed.  Units 1 and 2 are 266 MW each.  Both units are fitted with dual 
alkali scrubbers and SCR systems.  IDEM notes in Table 8-5 that Units 1 and 2 are scheduled to 
retire in 2023, but as noted earlier, these projected retirements must either be made enforceable 
in the SIP or the affected units must undergo four-factor analyses.  Based on EIA data, it appears 
that the A. B. Brown facility burns Indiana bituminous coal with a high sulfur content that from 
2016 – 2020 has ranged from approximately 3.13% - 3.62%, with an average of 3.41%.  An 
analysis was made of the efficiency of the A. B. Brown scrubbers by comparing the theoretical 
uncontrolled SO2 inlet to the monitored SO2 outlet, using the same approach as was done with 
Gibson.  From 2016 – 2020, the Cayuga wet scrubbers have performed well, with typical 
efficiencies of 95% or greater.  Below are emissions data from these units: 
 

Figure 15.  A. B. Brown Unit 1 Emissions Data 
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Figure 16.  A. B. Brown Unit 1 Emissions Data 
 

 
As can be seen from the above graphs, the SCR systems on Units 1 and 2 are severely 
underperforming.  The NOx emissions are very erratic and typical NOx emissions range from 
approximately 0.07 to 0.25 lbs/MMBtu.  IDEM should therefore require a NOx four-factor 
analyses for Units 1 and 2.  It is likely that any upgrades to the SCR systems would be very cost-
effective. 
 
7  General Problems with IDEM’s Four-Factor Analyses 
 
7.1 IDEM Should not View the RBLC as the Sole Repository of Control Feasibility 
 
In a number of its reviews, IDEM only considers controls as being technically feasible if they 
can be found installed on the source of interest in EPA’s RACT/BACT/LAER Clearinghouse 
(RBLC).  This database does not constitute the last word on the technical feasibility of controls 
for the regional haze program.  The fact that a control cannot be found in the RBLC does not 
mean that it has not been installed on the source type of interest or that it is otherwise not 
technically feasible.  In fact, in some cases noted in this report, technically feasible controls are 
demonstrated when IDEM reports that they do not exist for the source type in the RBLC.  Thus, 
IDEM should expand its consideration of technically feasible controls. 
 
8  IDEM Cannot Ignore Cost-Effective Controls at the Greencastle Facility 
 
On page 121, IDEM states that it calculated cost-effectiveness values of $873/ton and 
$8,142/ton, respectively, for SNCR and DSI retrofits at the Greencastle cement kiln.  IDEM then 
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notes that in response to FLM comments, the operator, Buzzi Unicem, provided additional 
information that increased these figures to $1,679/ton and $10,035/ton.  IDEM states these 
figures were calculated based on a 15 year life assumption.  The following comments pertain this 
this analysis.  As indicated, there are multiple problems with Greencastle’s SNCR 
documentation, and its assumed 15 year equipment life wrongly increases (worsens) the 
calculated cost-effectiveness.  Also, IDEM should have considered SCR.  Nevertheless, all of 
this points to the conclusion that some form of NOx control—either SCR or minimally SNCR—
should be required for the Greencastle kiln.  Assuming IDEM’s NOx baseline of 1,713 tons and 
95% and 40% control effectiveness values for SCR and SNCR, respectively, these controls 
would result in NOx reductions of 1,627 or 685 tons.  
 
8.1 IDEM Must Provide Better Documentation for the Greencastle Facility 
 
On page 121, IDEM broadly summarizes the results of the Greencastle four-factor analyses.  
IDEM states, “The cost effectiveness per ton of pollutant removed analysis resulted in a cost of 
$873 per ton for a SNCR retrofit and $8,142 per ton for a DSI retrofit as shown in Appendix D 
of the Indiana RH SIP for the Second Implementation Period Nitrogen Oxides and Sulfur 
Dioxide Four-Factor Analysis For Cement Kilns document.”27  Since Appendix D pertains to 
EGUs, it is believed that IDEM meant to refer to Appendix H.  Appendix H has only two pages 
that consists of two tables that summarize the cost-effectiveness of DSI and SNCR for the 
Greencastle kiln.  However, nothing else pertaining to how these figures were calculated appears 
to be present in the SIP.  Later on page 122, IDEM refers to Appendix P for updated cost 
information based on Buzzi Unicem’s response to FLM comments.  Appendix P consists of an 
email from the facility to IDEM.  That email contains summary tables for SNCR and DSI cost 
analyses.  It also contains a copy of a spreadsheet for an SNCR cost analyses, which contains 
notations and repeated errors (#DIV/0! – divided by zero) in parameter input and output fields.  
Lastly, the email contains a copy of a Sargent & Lundy report for estimating DSI cost analyses, 
which lacks any actual worked examples.  Appendix D to Appendix G of its SIP is labeled 
“Greencastle BART Controls Analyses” but does not contain any text.  Appendix E to Appendix 
G also contains a SCR cost analysis labeled “SCR Cost Estimate” but is devoid of any context or 
even a facility name.  IDEM should have included a full four-factor report for all controls 
considered in its SIP in which all of this information is integrated, parameter selection is 
discussed, assumptions are justified, and worked examples of the full cost analyses are provided.  
This issue was raised by the FLMs in a quote that IDEM provided to Buzzi Unicem in that email, 
but the problem remains unaddressed. 
 
8.2 IDEM Should Have Considered SCR on the Greencastle Cement Kiln 
 
As a first order consideration, on page 121, IDEM notes that it has access to cost estimates from 
Lehigh that include the installation of SCR on cement kilns.  That information should be 
provided.   
 

                                                
27  As noted in the errata section of this report, it appears this quote was lifted from Appendix G of its SIP, which 
covers IDEM’s four-factor analyses for cement kilns, and itself has an Appendix D.  Confusingly, Appendix D to 
Appendix G is itself separately reproduced as Appendix H to the SIP. 
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In Appendix B to Appendix G, IDEM presents information from LADCO that indicates that 
SCR is not only feasible for long dry and long wet kilns, but is cost-effective.  However, that 
does not consider SCR in its evaluation of the Greencastle cement kiln.  As noted previously, 
Appendix E to Appendix G contains a SCR cost estimate summary, but which contains no 
context and does not even have a facility name attached to it.  In any case, as the LADCO 
information indicates, SCR is feasible for cement kilns.  SCR has in fact been installed on a 
number of cement kilns.  For example, SCR was required by a consent decree at the Lafarge 
Joppa plant in Illinois.28  As Lafarge itself noted in its 2014 annual report, SCR “installed at 
Joppa plant reduced NOx by up to 80%.”29  The Lafarge Holcim30 cement plant in Midlothian, 
TX also installed SCR with a reported efficiency of at least 70%.31  Also, the Texas Commission 
on Environmental Quality issued a report concerning the application of SCR systems at a number 
of cement kilns.32  Considering all of this, IDEM should require that SCR be evaluated as part of 
the four-factor analysis for the Greencastle kiln. 
 
8.3 There are Multiple Problems with IDEM’s SNCR Cost Estimate 
 
8.3.1 The documentation issues discussed earlier aside, it appears from Appendix P that IDEM 

accepted a revised SNCR estimate prepared by Buzzi Unicem that used an EPA SNCR 
cost analysis worksheet intended for boilers to revise its annual reagent cost estimate.  No 
information was presented to demonstrate that EPA’s coal-fired boiler SNCR worksheet 
is appropriate for this purpose.  As the worksheet enclosed in the email itself indicates on 
page 9, EPA’s SNCR worksheet specifically states that the procedure it presents is 
designed to be used to estimate costs for coal, oil, and gas-fired utility and industrial 
boilers with specific size limitations.  Consequently, Buzzi Unicem has misapplied this 
cost algorithm and should revise its cost analysis.   

 
8.3.2 It appears that the Buzzi Unicem estimate used an interest rate of 5.75%.  The Control 

Cost Manual is clear on this issue:  “For input to analysis of rulemakings, assessments of 
private cost should be prepared using firm-specific nominal interest rates if possible, or 
the bank prime rate if firm-specific interest rates cannot be estimated or verified.”33  As 
of October, 2021, the Bank Prime Interest Rate is 3.25%.34  Using a higher interest rate 
will artificially increase the total annualized costs and worsen (higher $/ton) the cost-
effectiveness.  Therefore, Buzzi Unicem must either use the Bank Prime interest rate or 
provide documentation that verifies its firm-specific interest rate. 

                                                
28  See https://www.epa.gov/enforcement/lafarge-north-america-inc-clean-air-act-settlement. 
29  See page  Annual Report, Registration Document, Lafarge 2014, page 141.  
https://www.lafargeholcim.com/sites/lafargeholcim.com/files/atoms/files/03232015-press_publication-
2014_annual_report-uk.pdf 
30  Lafarge and Holcim have recently merged. 
31  See https://www.midlothianmirror.com/news/20170718/holcim-makes-environmental-improvements-with-new-
regulation-updates.   
32  Assessment Of NOx Emissions Reduction Strategies For Cement Kilns - Ellis County Final Report, TCEQ 
Contract No. 582-04-65589 Work Order No.05-06, Prepared by: ERG, Inc., Prepared for: Texas Commission on 
Environmental Quality, July 14, 2006.  Available here: 
https://www.tceq.texas.gov/assets/public/implementation/air/sip/agreements/BSA/CEMENT_FINAL_REPORT_70
514_final.pdf. 
33  See Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, November 2017, page 16. 
34  See https://www.federalreserve.gov/releases/h15/. 
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8.3.3 Neither IDEM nor Buzzi Unicem present any documentation for the assumed 15 year 

SNCR equipment life.  This figure is lower than even the 20 year figure commonly 
(although erroneously) used by contractors for SNCR systems, by reference to the 
Control Cost Manual.  The 4/25/2019 SNCR update of the Control Cost Manual does 
state on page 1-53, “Thus, an equipment lifetime of 20 years is assumed for the SNCR 
system in this analysis.”35  However, this is a calculation example and does not indicate 
that EPA universally considers the equipment life for all SNCR systems installed on 
EGUs to be twenty years.  Just prior to this statement, EPA notes:  

 
As mentioned earlier in this chapter, SNCR control systems began to be installed 
in Japan the late 1980’s.  Based on data EPA collected from electric utility 
manufacturers, at least 11 of approximately 190 SNCR systems on utility boilers 
in the U.S. were installed before January 1993.  In responses to another Institute 
of Coal Research (ICR), petroleum refiners estimated SNCR life at between 15 
and 25 years.   

 
Therefore, based on a 1993 SNCR installation date, these SNCR systems are at least 
twenty-eight years old, which all other considerations aside, strongly argues for a thirty-
year equipment life.  Furthermore, an SNCR system is much less complicated than a SCR 
system, for which EPA clearly indicates the life should be thirty years.  In an SNCR 
system, the only parts exposed to the exhaust stream are lances with replaceable nozzles.  
The injection lances must be regularly checked and serviced, but this can be done 
relatively quickly if necessary, is relatively inexpensive, and should be considered a 
maintenance item.  In this regard, the lances are analogous to SCR catalyst, which is not 
considered when estimating equipment life.  All other items, which comprise the vast 
majority of the SNCR system capital costs, are outside the exhaust stream and should be 
considered to last the life of the facility or longer.  Increasing the equipment will greatly 
improve the already very cost-effective figure of $1,679/ton IDEM accepts.  
Alternatively, IDEM could based the SCR and SNCR cost analyses on a shorter life and 
include an enforceable commitment to retire the kiln by the end of that point in the SIP. 

 
9  Indiana Harbor East and West Steel Mills Review 
 
In Appendix I, Section 3.1, IDEM discusses its four-factor analysis for the Cleveland-Cliffs 
Steel, Indiana Harbor East facility.  In Section 3.2 the same is done for the Cleveland-Cliffs 
Steel, Indiana Harbor West facility.  Although the following comments focus on the East facility, 
the topics discussed are largely transferrable to similar sources present at the other steel mills as 
the sources and IDEM’s treatment of them are similar.  Therefore, IDEM should assume these 
comments apply to these sources at the other steel mills unless otherwise stated. 
 
As an overall reference to steel mill controls, IDEM is directed to the report, “Evaluation of PM 
2.5 Emissions and Controls at Two Michigan Steel Mills and a Coke Oven Battery, which was 

                                                
35  Control Cost Manual, Section 4, Chapter 1, Selective Noncatalytic Reduction, April 2019, page 1-53. 
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prepared as an aid to states and EPA in BART evaluations.36  This report covers all common 
sources at integrated steel mills and provides control types, efficiencies, and cost-effectiveness 
ranges.  Much of this information was overlooked by IDEM. 
 
9.1 IDEM does not Consider all Available Controls for the No. 5 Boiler House 
 
On page 7, IDEM notes that it found many references to the installation of SCR, LNB, and 
ULNB for natural gas-only-fired boilers.  However, it concludes that the No. 5 Boiler House 
Boilers 501-504 are not directly comparable to boilers that strictly fire natural gas because these 
boilers fire blast furnace gas and supplements with natural gas to maintain flame temperature.  
IDEM has not presented any technical reasoning why boilers at the steel mills it reviewed cannot 
be retrofitted with SCR.  SCR systems have been retrofitted to boilers, furnaces, turbines, and 
internal combustion engines that burn a wide range of fuel types, including coal, natural gas, fuel 
oils, refinery gas, biomass and various mixtures of fuels.37  In fact, there are boilers that fire blast 
furnace gas that has been retrofitted with SCR.38  Therefore, IDEM should include SCR in its 
NOx four-factor analyses of steel mill boilers. 
 
In addition, burners designed specifically for steel mill boilers that burn mixtures of natural gas, 
blast furnace gas and coke oven gas have been developed and successfully tested.39  Therefore 
IDEM should require that these burners be considered. 
 
9.2 IDEM does not Consider all Available Controls for the Blast Furnace Stoves 
 
On page 129, IDEM indicates that the AK Steel Dearborn B and C Furnaces installed LNB as 
part of a 2014 PSD Permit (AK Steel Dearborn 2014 PSD Permit).40  IDEM opines that it is not 
clear that Low NOx Burners (LNBs) offer any additional emission reduction potential compared 
to the existing NOx emission control measures, which consist of the use of Blast Furnace Gas 
(BFG), which is inherently a low-NOx fuel.  IDEM concludes that LNBs are technically 
infeasible.  This is incorrect, as LNBs have been installed on furnaces.  In addition to the 
Dearborn facility, the Cleveland-Cliffs (formerly AK Steel) Rockport facility batch annealing 
                                                
36  Evaluation of PM 2.5 Emissions and Controls at Two Michigan Steel Mills and a Coke Oven Battery, Final 
Report, by RTI International 3040 Cornwallis Road Research Triangle Park, NC 27709-2194, February 7, 2006.  
Available here: https://www.epa.gov/sites/production/files/2016-
05/documents/detroit_steel_report_final_20060207.pdf. 
37  See the Control Cost Manual, Chapter 2, Selective Catalytic Reduction, June 2019, Table 2.1a.  Also see pdf page 
35: “[Tail-end SCRs] have been installed on units burning a wide range of fuels, including fuels of variable 
composition, such as biomass (including wood waste and chicken litter), hazardous waste, municipal waste, and 
wastewater sludge.” 
38  See: https://www.conwico.de/en/reference/retrofitting-of-an-scr-system-to-a-blast-furnace-gas-boiler/, and see: 
http://www.raing.es/sites/default/files/PRESENTACI%C3%93N%20VANESA%20HERN%C3%81NDEZ.pdf 
39  See for instance, Development And Demonstration Of Novel Low-NOx Burners For Boilers In The Steel 
Industry, Final Technical Report (September 1999 to September 2006), DOE Award Number DE-FC36-99ID13821 
GTI Project Numbers 15306 (61124).  Available here: https://www.osti.gov/biblio/896758. 
40  See the Title V permit for AK Steel Dearborn: 
https://www.deq.state.mi.us/aps/downloads/ROP/pub_ntce/A8640/A8640%20FINAL%201-19-17.pdf.  Page 40: 
“The permittee shall not operate the stove of EUCFURNACE unless the low-NOx technology is installed, 
maintained, and operated in a satisfactory manner.”  Also see the staff report: 
https://www.deq.state.mi.us/aps/downloads/ROP/pub_ntce/A8640/A8640%20Staff%20Report%201-19-17.pdf.  
Page 25:  “low NOx burners are required to be installed in the stoves.” 
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furnaces are equipped with LNBs because that control was determined to be BACT.  IDEM 
should require that the four-factor analyses for all furnaces in the steel mills reviewed in this SIP 
include consideration of LNBs.   
 
9.3 IDEM does not Consider all Available Controls for the Lime Kilns 
 
On page 9 of Appendix I, IDEM concludes that no controls for the Preheater and Rotary Lime 
Kilns 1 and 2 are available.  However, EPA has previously found that SNCR is technically 
feasible for rotary lime kilns with preheaters and has required NOx emissions limits 
corresponding to the installation of that control in a BART determination.41  In addition, there is 
considerable information concerning the application of SNCR to lime kilns with preheaters.42  
The Control Cost Manual also discusses this specific type of application of SNCR.43 
 
Furthermore, IDEM does not discuss why SCR would not be a technically feasible control for 
these kilns.  As noted previously in the Greencastle review, SCR has been successfully installed 
at lime kilns and there is no obvious fundamental reason why the installation at lime kilns 
installed in a steel mill should alter that feasibility determination.  IDEM should therefore require 
that these technologies be assessed in a four-factor review. 
 
9.4 IDEM does not Consider all Available Controls for the Walking Beam Furnaces 
 
On page 9 of Appendix I, IDEM concludes that no NOx controls for the walking beam furnaces 
4, 5, and 6 are available.  IDEM cites to some mention of SCR applicability in the RBLC but 
dismisses the citation due to a note.  In fact, there is a long history with a number of readily 
available references attesting to the feasibility and installation of SCR on walking beam 
furnaces.44  In addition, IDEM does not mention its own history with the subject.  For instance, 
the RBLC indicates that Beta Steel in Indiana installed SCR on its reheat furnace in 1992 and 
2003.45  Beta Steel’s installation of SCR on its walking beam furnaces was further cited by 
IDEM in its Steel Dynamics PSD Permit review.  In this review, a June 22, 2000 remand by the 
Environmental Appeals Board required that IDEM review its cost-effectiveness analysis for SCR 
for Steel Dynamics’s reheat furnace, including comparisons of costs to other facilities and 

                                                
41  See 79 FR 9318 (February 18, 2014) and 79 FR 52420 (September 3, 2014).  Note that the Nelson Lime Kiln is 
fitted with a preheater. 
42  See for instance: https://www.lechlerusa.com/fileadmin/media-usa/Literature/Technical/NOx_REMOVAL_-
_Intl_Cement_Review_Sept_2013_-_Patni__2_.pdf, or this: 
https://www.researchgate.net/publication/333149107_Selective_Non-
Catalytic_Reduction_for_Nitrogen_Dioxides_Reduction_in_Preheater_Lime_Kilns 
43  See Chapter 1 Selective Noncatalytic Reduction, Revised —4/25/2019, April 2019.  See page 1-5: “Preheater and 
precalciner kilns are relatively simple SNCR installations.” 
44   For instance, the California Steel Industries Fontana facility has a gas-fired walking beam furnace with SCR 
installed see here: https://mafiadoc.com/download/tenova-regenerative-flameless-burners-on-
_5a8163891723dd119e7df7b9.html, and here: 
https://www.researchgate.net/publication/272175333_Tenova_Regenerative_flameless_burners_on_California_Stee
l_Industries%27_new_walking_beam_furnaces. 
45  RBLC identification Nos. IN-0040 and IN-0109. 
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technologies.46  This case did not question the technical feasibility of SCR on walking beam 
furnaces, but rather its cost.  Following the remand, IDEM ultimately found that SCR was 
“economically infeasible,”47 a term which does not apply to the regional haze program.  EPA 
discusses what it means by technical feasibility in the BART Rule:48 
 

Control technologies are technically feasible if either (1) they have been installed 
and operated successfully for the type of source under review under similar 
conditions, or (2) the technology could be applied to the source under review.  
Two key concepts are important in determining whether a technology could be 
applied: ‘‘availability’’ and ‘‘applicability.’’  As explained in more detail below, 
a technology is considered ‘‘available’’ if the source owner may obtain it through 
commercial channels, or it is otherwise available within the common sense 
meaning of the term.  An available technology is ‘‘applicable’’ if it can 
reasonably be installed and operated on the source type under consideration.  A 
technology that is available and applicable is technically feasible. 

 
Clearly, SCR is technically feasible for walking beam furnaces.  IDEM’s ultimate finding of 
economic infeasibility is a different standard and does not apply to the regional haze program, as 
cost is assessed as part of the four-factor analysis.  Therefore, IDEM should require that a NOx 
four-factor analysis for the walking beam furnaces include consideration of SCR.  Due to the 
similarity in sources, this analysis should extend to the reheat furnaces at Indiana Harbor West, 
the reheat and walking beam furnaces at Burns Harbor, and the 84” hot strip mill reheat furnaces 
at the U.S. Steel Gary facility. 
 
9.5 IDEM Must Correct Basic Flaws in the Indiana Harbor East Cost Analyses 
 
In Appendix Q, Cleveland Cliff states that it used an interest rate of 5.5%.  The only reasoning 
Cleveland-Cliffs presents to justify this rate is historical information concerning the Bank Prime 
interest rate changes through time.  As noted in the Greencastle review, Cleveland-Cliffs must 
use the current Bank Prime rate at the time of its four-factor analysis unless a firm-specific 
interest rate is not documented.  It does not appear that Cleveland-Cliffs has in fact presented any 
information that documents its own firm-specific interest rate.  Therefore, IDEM should 
recalculate the four-factor analyses for the Cleveland-Cliff facilities using the Bank Prime rate. 
 
Cleveland Cliffs uses retrofit factors of 1.3 and 1.5 in its four-factor analyses.  These are direct 
multipliers to the capital costs and therefore must be strictly documented.  The information 
Cleveland-Cliffs presents to justify this mark-up consists of one paragraph of very general 
information and is not supported by site drawings, engineering studies, or any real 
documentation.  Mainly, Cleveland-Cliffs sites to congestion and access limitations.  Almost 
                                                
46  See: 
https://yosemite.epa.gov/oa/EAB_Web_Docket.nsf/e9b915d28d695a7785256e8400458b9e/6cda931078dd0f358525
7069005f7ce9!OpenDocument. 
47  See Notice of PSD Permit Decision for: Steel Dynamics, Inc., 2601 County Road 700 East Columbia City, 
(Whitley County) Indiana 46725 Permit Number: 183-12692-00030.  Available here: 
http://permits.air.idem.in.gov/12692f.pdf. 
48  See the BART Rule, 70 FR 39165 (July 6, 2005).  Note that on 70 FR 39164, EPA provides a listing of many 
sources of information, in addition to the RBLC, that can be consulted on the question of technical feasibility. 
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every control system installation involves issues related to the replacement of existing structures, 
demolition of existing structures, construction of new structures, and site congestion.  The 
retrofit factor value assumed in almost all control cost estimating in the first round of regional 
haze SIP development was 1.0, which represents a retrofit of average difficulty.  Thus, a retrofit 
factor of 1.0 represents the usual situation in which all of these issues must be addressed.49  
Consequently, the potential issues described by Cleveland-Cliffs are not unusual.  IDEM should 
either require actual documentation that demonstrates the problems Cleveland-Cliffs would 
encounter in installing the controls are in fact unusual or revise the Cleveland-Cliff four-factor 
analyses using retrofit factors of 1.0.   
 
Cleveland-Cliffs assumed an equipment of 20 years in its four-factor analysis of scrubbers for its 
sinter plant windbox.  It states this is appropriate because fabric filters would be a large part of 
this installation and the Control Cost Manual states that a 20 year life for fabric filters is typical.  
EGU four-factor analyses performed on fabric filters, or various types of dry scrubbers that use 
them are done assuming a 30 year equipment life.  A baghouse installed at an EGU filters a very 
harsh exhaust stream quite successfully.  Cleveland-Cliffs has not offered any information that 
could be used to conclude a baghouse installed on its sinter plant windbox would face a harsher 
environment and could be expected to have a shorter life.  A typical baghouse is a simple, robust 
piece of equipment, constructed of structural steel, with few moving parts.  As the Control Cost 
Manual states, the system lifetime of a typical baghouse varies from 5 to 40 years, with the bags 
themselves being considered maintenance items.  Baghouses are widely used as a particulate 
control in many different industries and thus have long established service records.  Furthermore, 
it is important to note that this section of the Control Cost Manual was written in 1998 and has 
not been updated.  Since that time, there are many examples of baghouses having been in service 
in the power industry, where they have been exposed to hot fly ash and various spent sorbents for 
more than 20 years.50  In addition, baghouses are integral to DSI and dry scrubbers, and yet these 
controls have equipment lives of 30 years.  Therefore, unless Cleveland-Cliffs can provide 
additional information that documents why baghouses installed at its facility should be treated 
differently from those in other industries, it should use an equipment life of 30 years, or IDEM 
should update its cost analyses accordingly. 
 
As the NPS notes in its July 23, 2021 comments, Indiana Code Title 6. Taxation § 6-2.5-5-30, 
states that “[m]achinery, equipment, and devices used to comply with governmental 
environmental quality laws, regulations or standards by manufacturers, processors, refiners, 
miners, farmers are exempt from sales/use tax. IC 6-2.5-5-30.”  Therefore all sales tax should be 
removed from all four-factor cost analyses. 
 
9.6 Revisions to the Indiana Harbor East Cost Analyses 
 
Using the figures presented in Appendix Q (Cleveland-Cliff’s response to FLM comments), and 
correcting for the interest rate, equipment life, and retrofit factor issues described in the previous 

                                                
49  In addition, Cleveland-Cliffs includes a 20% contingency fee, which should likely be reduced to 15%. 
50  For instance, see this 2010 report:  Power Plant Baghouse Survey 2010, 2010  EPRI Technical Report, available 
here:  https://www.epri.com/#/pages/product/1019729/.  This report discusses a number of case histories of facilities 
that had installed baghouses that are still in service.  There a many examples that exceed 20 years in service. 



 33 

comment results in the following revised cost-effectiveness calculations for ULNB on Walking 
Beam Furnaces 5 and 6:51 
 

Table 1.  Revised Cost-Effectiveness for ULNB for Walking Beam Furnace 5 
 

Cost Item Cleveland-Cliffs Revised Comments 

TCI $5,012,000.00 $3,855,400.00 Adjust retrofit 
factor to 1.0 

Annual operating 
costs $82,500.00 $82,500.00   

Overhead (60% of 
labor & materials) $49,500.00 $49,500.00   

Admin (2% capital 
costs) $100,240.00 $77,108.00   

Property tax (1% of 
capital costs) $50,120.00 $38,554.00   

Insurance (1% of 
capital costs) $50,120.00 $38,554.00   

Capital recovery $419,504.40 $203,179.58 Adjust to 3.25% 
and 30 yrs 

Total annual indirect 
operating costs $669,484.40 $406,895.58   

Total annual costs $751,984.40 $489,395.58   
        
Emission reduction 
(tons) 82.4 82.4   

Cost-effectiveness 
($/ton) $9,126.02 $5,939.27   

 
Table 2.  Revised Cost-Effectiveness for ULNB for Walking Beam Furnace 6 

 
Cost Item Cleveland-Cliffs Revised Comments 

TCI $5,012,000.00 $3,855,400.00 Adjust retrofit 
factor to 1.0 

Annual operating 
costs $82,500.00 $82,500.00   

Overhead (60% of 
labor & materials) $49,500.00 $49,500.00   

Admin (2% capital 
costs) $100,240.00 $77,108.00   

Property tax (1% of 
capital costs) $50,120.00 $38,554.00   

Insurance (1% of $50,120.00 $38,554.00   

                                                
51  These revised costs are present in the file entitled, “Steel Mills.xlsx.”  Note that sales tax was not removed. 
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capital costs) 

Capital recovery $419,504.40 $203,179.58 Adjust to 3.25% 
and 30 yrs 

Total annual indirect 
operating costs $669,484.40 $406,895.58   

Total annual costs $751,984.40 $489,395.58   
        
Emission reduction 
(tons) 109.5 109.5   

Cost-effectiveness 
($/ton) $6,867.44 $4,469.37   

 
As discussed in a previous comment, SCR is technically feasible and should be assessed in four-
factor analyses for these sources.  However, the above revised cost-effectiveness analyses 
indicate that ULNB is cost-effective for the walking beam furnaces and should be minimally 
required, if SCR proves to not be cost-effective.  It should be further noted that these revised 
analyses are done assuming Cleveland-Cliff’s cost and emission figures, which as indicated 
earlier in this report are undocumented.   
 
9.7 IDEM Should Explain the Need for SDA and DSI Reheat 
 
In its Sinter Plant Windbox Spray Dryer Absorber (SDA) and DSI cost-effectiveness analyses, 
Cleveland-Cliffs includes capital and operational charges for reheat.  There is no explanation for 
these charges.  Typically, reheat is not necessary in dry scrubbing because the exhaust is not 
saturated and does not require additional heat to prevent condensation.  Similar charges appear in 
the IDEM should either document the need for these charges or revise the cost-effectiveness 
calculations accordingly. 
 
10  Burns Harbor Steel Mill Review 
 
As noted above, a number of the sources present at the Burns Harbor facility are similar to those 
at the East and West Harbor facilities and comments concerning those sources are offered above.  
This section focuses on some of the SO2 analyses of sources at the Burns Harbor facility. 
 
10.1 IDEM does not Consider all Available Controls for the Coke Ovens and Boilers 
 
On page 153, IDEM states that wet scrubbers were eliminated from consideration for the coke 
ovens because they would produce substantial amounts of sulfate-impacted wastewater which 
requires additional wastewater treatment processes at the facility.  A similar statement is made 
on page 154 concerning the boilers.  This is not a technical infeasibility issue.  The cost of a 
onsite wastewater treatment plant is commonly considered when costing wet scrubbers for EGUs 
and it can be considered in this case as well.  IDEM should therefore consider wet scrubbing in 
its four-factor analysis for the coke batteries and the boilers.  Previous comments concerning the 
application of SCR on boilers apply here as well. 
 
10.2 IDEM Should Assess the Coke Oven Gas Export Line Itself for NOx Controls 
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On page 149, IDEM seems to argue that because the NOx emissions generated from coke oven 
gas fired in downstream emission units are addressed at the units that burn that gas, it is not 
appropriate to evaluate NOx emission control measures on the coke oven gas export line itself.  
However, if it is more efficient to treat the NOx emissions from the coke oven gas line rather 
than at the separate downstream units, then IDEM should do so.  In fact, that is the approach 
IDEM takes when assessing SO2, as it includes a coke oven gas desulfurization plant.  It is 
difficult to project applicable NOx controls when no figures or diagrams of the Burns Harbor 
facility have been supplied, but it would seem that SCR should be assessed and that the 
application would be very similar to the installation of SCR in the ducting at an EGU.  If the 
coke oven gas is below the typical SCR temperature window, reheat and/or low temperature 
catalyst can be utilized.  Therefore, IDEM should either present evidence why it is technically 
infeasible to separately control NOx from the coke oven gas line, or require that a four-factor 
analysis be performed on the coke oven gas line itself, and that SCR be included in the control 
investigation. 
 
10.3 IDEM Must Correct Flaws in the Burns Harbor Cost Analyses 
 
IDEM states on page 155 that a 20 year life and a 5.5% interest rate were used in annualizing 
capital costs for the SDAs and the coke oven das desulfurization controls.  IDEM states this is 
“consistent with the typical approach described in the EPA Control Cost Manual.”  However, 
there is no typical approach described in the Control Cost Manual that uses these values.  As 
described elsewhere in this report, IDEM must use the current Bank Prime rate at the time of its 
four-factor analysis unless a firm-specific interest rate is not documented.   
 
Regarding equipment life for the SDAs, the Control Cost Manual states: “The life of the control 
is defined in this Manual as the equipment life.  This is the expected design or operational life of 
the control equipment.  This is not an estimate of the economic life, for there are many 
parameters and plant-specific considerations that can yield widely differing estimates for a 
particular type of control equipment.”52  EPA has consistently assumed a thirty-year equipment 
life for scrubber retrofits, scrubber upgrades, SCRs, and SNCR installations.  Much of this is 
summarized and cited to in EPA’s response to comments document for its Texas and Oklahoma 
Regional Haze SIP final disapproval and FIP.53  The recent revision of the Control Cost Manual 
that covers wet scrubber is another example.54  In order to ensure a consistent and apples-to-

                                                
52  See Control Cost Manual, Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, November 2017, 
page 29. 
53  See Response to Comments for the Federal Register Notice for the Texas and Oklahoma Regional Haze State 
Implementation Plans; Interstate Visibility Transport State Implementation Plan to Address Pollution Affecting 
Visibility and Regional Haze; and Federal Implementation Plan for Regional Haze, Docket No. EPA-R06-OAR-
2014-0754, 12/9/2015, available here: https://www.regulations.gov/document?D=EPA-R06-OAR-2014-0754-0087.  
See pages 240-245, 268, and 274.  See also the Texas BART FIP proposal, which conducted extensive cost 
determinations for scrubber upgrades, at 82 FR 930 and 938.  See also Control Cost Manual, Section 4, Chapter 2, 
Selective Catalytic Reduction, June 2019, pdf page 80: “For the purposes of this cost example, the equipment 
lifetime of an SCR system is assumed to be 30 years for power plants.”  
54  See Control Cost Manual, Section 5, SO2 and Acid Gas Controls, Chapter 1 Wet and Dry Scrubbers for Acid Gas 
Control, April 2021.  See page 1-35:  “Given these considerations, we estimate an equipment life of 30 years as 
appropriate for wet FGD systems.” 
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apples comparison, IDEM should also assume a 30 year life for the coke oven gas 
desulfurization controls or provide documentation that a shorter life is appropriate. 
 
Cleveland-Cliffs assumes a SDA control efficiency of 90%.  This technology is typically capable 
of performing at 95% or higher.55  IDEM should provide documentation why this level of control 
cannot be met or assume this level of control. 
Cleveland Cliffs applies what it refers to as a contingency of 25% directly to the Total Capital 
Investment (TCI) for its desulfurization plant.  As the Control Cost Manual indicates, this is 
high: “[f]or mature control technologies, which reflect the control technologies covered in the 
other chapters of this Manual, the contingency can range from 5 to 15% of the TCI56  Elsewhere 
the Control Cost Manual states in relation to wet or dry scrubbers, “A default value of 10% of 
the direct and indirect costs is typically used for CF.  However, values of between 5% and 15% 
may be used.”57  The installation of a desulfurization plant at a steel mill is not a novel event and 
desulfurization plants have been installed at other steel and industrial plants in a number of 
countries.  IDEM notes some in its RBLC survey.  IDEM should therefore use a more reasonable 
value, such as 15%. 
 
Cleveland Cliffs assumes an efficiency of 86.4% for the sulfur recovery plant.  This appears to 
be much lower than efficiencies of other sulfur plants, including those used at steel mills.  For 
instance, a recent four-factor analysis performed at the U.S. Steel Clairton Facility in 
Pennsylvania indicated that the Shell Claus Off-gas Treating (SCOT) plant has a 99.8% 
efficiency.58  This high level of efficiency is not unusual, as the vendor indicates.59  Cleveland-
Cliffs does not indicate if the sulfur recovery plant envisioned is indeed based on a SCOT 
process, a Holmes-Stretford process, the Takahax process, or the DESULF process.  However, 
all typically can achieve at least 98% control.60  Therefore, IDEM should assume at least 98% 
control, which is comparable to the efficiency of a wet scrubber. 
 
10.4 Revisions to the Indiana Burns Harbor Cost Analyses 
 
Using the figures presented in Appendix R—Cleveland-Cliff’s response to FLM comments, and 
correcting for the issues described in the previous comment results in the following revised cost-
effectiveness calculations for SDA on Batteries 1 and 2 Underfire:61 

                                                
55  Ibid.,  See Table 1.1 
56  Ibid., page 30. 
57  Control Cost Manual, Section 5, Acid Gas Controls, Chapter 1, Wet and Dry Scrubbers for Acid Gas Control, 
April 2021.  Page 1-79. 
58  See Exhibit 1, Regional Haze Four-Factor Analysis, U. S. Steel – Mon Valley Works Clairton Plant, Prepared 
By: Trinity Consultants, Revised October 29, 2020.  
59  See https://www.shell.com/business-customers/catalysts-technologies/licensed-technologies/emissions-
standards/tail-gas-treatment-unit/scot-process.html: “we employ the SCOT process to achieve sulphur recovery 
levels as high as 99.98%.” 
60  See Evaluation of PM 2.5 Emissions and Controls at Two Michigan Steel Mills and a Coke Oven Battery, Final 
Report, by RTI International 3040 Cornwallis Road Research Triangle Park, NC 27709-2194, February 7, 2006.  
Page 40.  Also note that at least some of these processes also produce a salable sulfur product, which is not included 
in Cleveland-Cliff’s cost-analysis and would improve the cost-effectiveness. 
61  Note that the TCI for SDA on Battery 2 was difficult to determine and may not exactly match Cleveland-Cliffs’ 
figure because the tables in Appendix R were poorly reproduced.  These revised costs are present in the file entitled, 
“Steel Mills.xlsx.”  Note that sales tax was not removed. 
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Table 3.  Revised Cost-Effectiveness for SDA on Battery 1 Underfire 
 

Cost Item Cleveland-
Cliffs 

Revised Comments 

TCI $60,594,532.00 $60,594,532.00   
Annual operating costs $1,309,176.00 $1,309,176.00   
Total labor and 
materials $317,968.00 $317,968.00   

Overhead (60% of labor 
& materials) $190,780.80 $190,780.80   

Admin (2% capital 
costs) $1,211,890.64 $1,211,890.64   

Property tax (1% of 
capital costs) $605,945.32 $605,945.32   

Insurance (1% of capital 
costs) $605,945.32 $605,945.32   

Capital recovery $5,071,762.33 $3,193,331.84 Adjusted to 
3.25% and 30 yrs 

Total annual indirect 
operating costs $7,686,324.41 $5,807,893.92   

Total annual costs $8,995,500.41 $7,117,069.92   
        
Reported 2028 
emissions (tons) 1,617.0 1,617.0 Table 3-1 in FFA 

Report 
SDA Control Efficiency 
(%) 90.0 95.0 Adjusted to 95% 

Emission reduction 
(tons) 1,455.3 1,536.2   

Cost-effectiveness 
($/ton) $6,181.20 $4,633.06   

 
Table 4.  Revised Cost-Effectiveness for SDA on Battery 2 Underfire 

 
Cost Item Cleveland-

Cliffs 
Revised Comments 

TCI $54,730,400.00 $54,730,400.00   
Annual operating costs $1,341,452.00 $1,309,176.00   
Total labor and 
materials $317,968.00 $317,968.00   

Overhead (60% of labor 
& materials) $190,780.80 $190,780.80   

Admin (2% capital 
costs) $1,094,608.00 $1,094,608.00   

Property tax (1% of 
capital costs) $547,304.00 $547,304.00   
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Insurance (1% of capital 
costs) $547,304.00 $547,304.00   

Capital recovery $4,580,934.48 $2,884,292.08 Adjusted to 
3.25% and 30 yrs 

Total annual indirect 
operating costs $6,960,931.28 $5,264,288.88   

Total annual costs $8,302,383.28 $6,573,464.88   
        
Reported 2028 
emissions (tons) 1,854.0 1,854.0 Table 3-1 in FFA 

Report 
SDA Control Efficiency 
(%) 90.0 95.0 Adjusted to 95% 

Emission reduction 
(tons) 1,668.6 1,761.3   

Cost-effectiveness 
($/ton) $4,975.66 $3,732.17   

 
Using the figures presented in the Burns Harbor four-factor report in Appendix I (Appendix R 
did not contain a revised cost analysis for the sulfur recovery plant), and correcting for the issues 
described in the previous comment results in the following revised cost-effectiveness 
calculations for the sulfur recovery plant: 62 
 

Table 5.  Revised Cost-Effectiveness for the Sulfur Recovery Plant 
 

Cost Item Cleveland-
Cliffs Revised Comments 

TCI $98,938,000.00 $98,938,000.00   
TCI + Contingency 
(25%) $123,672,500.00 $113,778,700.00 Adjusted to 

15% 
Annual operating costs $10,835,000.00 $10,835,000.00   
Total labor and 
materials $2,871,000.00 $2,871,000.00   

Overhead (60% of labor 
& materials) $1,722,600.00 $1,722,600.00   

Admin (2% capital 
costs + contingency) $2,473,450.00 $2,275,574.00   

Property tax (1% of 
capital costs + 
contingency) 

$1,236,725.00 $1,137,787.00   

Insurance (1% of 
capital costs + 
contingency) 

$1,236,725.00 $1,137,787.00   

                                                
62  These revised costs are present in the file entitled, “Steel Mills.xlsx.”  Note that sales tax was not removed. 
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Capital recovery $10,351,388.25 $5,996,137.49 
Adjusted to 
3.25% and 30 
yrs 

Total annual indirect 
operating costs $17,020,888.25 $12,269,885.49   

Total annual costs $27,855,888.25 $23,104,885.49   
        

Reported 2028 
emissions (tons) 8,099.0 8,099.0 

Back calculated 
based on 
6,997.1 tons 
removed and 
86.4% 
efficiency 

Control Efficiency (%) 86.4 98.0 Adjusted to 
98% 

Emission reduction 
(tons) 6,997.5 7,937.0   

Cost-effectiveness 
($/ton) $3,980.81 $2,911.03   

 
The above revised cost-effectiveness analyses indicate that SDA is cost-effective for Batteries 1 
and 2 and the sulfur recovery plant is cost-effective.  Of the two types of controls, the sulfur 
reduction plant is superior and should be required by IDEM.  It should be further noted that these 
revised analyses are done assuming Cleveland-Cliff’s cost and emission figures, which as 
indicated earlier in this report are undocumented.   
 
11  U.S. Steel Gary Facility Review 
 
Note that the previous comments concerning the technical feasibility of SCR on the walking 
beam and reheat furnaces also apply to the 84” Strip Mill reheat furnace at the Gary facility.  
Using the figures presented in the U.S. Steel four-factor report in Appendix I, and correcting for 
the issues described in the previous comments relating to the Indiana Harbor East and West 
facilities results in the following revised cost-effectiveness calculations for Waste Heat Boiler 1: 

63 
Table 6.  Revised Cost-Effectiveness for LNB on Waste Heat Boiler 1 

 
Cost Item Gary Revised Comments 
TCI $1,806,740.00 $1,806,740.00   
Annual operating costs $82,450.00 $82,450.00   
Total labor and 
materials 

$82,450.00 $82,450.00   

Overhead (60% of labor 
& materials) 

$49,470.00 $49,470.00   

Admin (2% capital $36,134.80 $36,134.80   
                                                
63  These revised costs are present in the file entitled, “Steel Mills.xlsx.”  Note that sales tax was not removed. 
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costs) 
Property tax (1% of 
capital costs) 

$18,067.40 $18,067.40   

Insurance (1% of 
capital costs) 

$18,067.40 $18,067.40   

Capital recovery $151,224.14 $95,215.20 Adjusted to 3.25% 
and 30 yrs 

Total annual indirect 
operating costs 

$272,963.74 $216,954.80   

Total annual costs $355,413.74 $299,404.80   
        
Reported 2028 
emissions (tons) 

89.0 89.0   

SDA Control Efficiency 
(%) 

65.0 65.0   

Emission reduction 
(tons) 

57.9 57.9   

Cost-effectiveness 
($/ton) 

$6,143.71 $5,175.54   

 
The figures for Waste Heat Boiler 2 are similar and are not shown.  These revised cost-
effectiveness analyses indicate that LNBs are cost-effective for Waste Heat Boilers 1 and 2.   
 
12  SABIC Plastics Review 
 
12.1 IDEM Should Demonstrate that SABIC’s Four-Factor Analysis is Complete 
 
On page 167, IDEM indicates that of all the sources located at the SABIC facility, four-factor 
analyses were only requested for the co-generation unit and the COS Vent Oxidizer.  SABIC’s 
Title V permit indicates that many other sources are present at the facility, including boilers.  
SABIC’s 2019 annual emissions indicates that the facility’s NOx emissions totaled 390 tons,64 
but according to Table 4-1 of SABIC’s report, it’s four-factor analysis only accounts for 119 
tons—all from the co-generation unit.  IDEM should therefore demonstrate why other sources at 
the SABIC facility should not receive four-factor analyses.   
 
12.2 SABIC has Misapplied EPA’s SCR Cost Algorithm 
 
On page 2-2, of its four-factor report in Appendix I, SABIC states that the co-generation facility 
includes a 1,812 MMBTU/hr stationary natural gas-fired combustion turbine and 486 
MMBTU/hr natural gas-fired duct burner.  In its cost analysis, SABIC uses EPA’s SCR cost 
estimating spreadsheet for this turbine.  However, the “Read Me” tab of that spreadsheet 
specifically states that the procedure it presents is designed to be used to estimate costs for coal, 
oil, and gas-fired utility and industrial boilers with specific size limitations.  Consequently, 
SABIC has misapplied this cost algorithm and should revise its cost analysis.  Considering that 

                                                
64  See https://www.in.gov/idem/airquality/reporting/emissions-summary-data/. 
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there are many examples of SCR having been applied to gas-fired turbines, it should be relatively 
easy to receive a quote from a vendor. 
 
12.3 IDEM Must Correct Flaws in the SABIC Cost Analyses 
 
In its SCR cost analyses, it SABIC has used a capital recovery factor of 0.0837, which likely 
indicates it assumed an interest rate of 5.5% and an equipment life of 20 years.  In its packed bed 
scrubber cost analysis, SABIC used an interest rate of 7% and an equipment life of 30 years.  As 
with other four-factor analyses reviewed in this report, IDEM should require that SABIC 
recalculate its four-factor analyses using the Bank Prime rate or provide documentation that 
verifies its firm-specific interest rate.  Also, IDEM should assume a 30 year life or require that 
SABIC enter into an enforceable commitment for a shorter life. 
 
The SCR NOx removal efficiencies for a gas-fired turbines should be minimally assumed to be 
90%.  As the Control Cost Manual indicates, “The latest demands on catalyst technology for 
both higher and lower sulfur coal-fired boilers include design NOx removal of 90 percent.”65 
Considering that the exhaust from a gas-fired turbine presents a much less challenging 
environment, even this figure is likely low. 
 
12.4 IDEM Must Require Additional Information for the SABIC Scrubber Cost Analyses 
 
SABIC states on page 5-2 of its report that its wet packed tower gas absorber cost analysis was 
based on a similar scrubber installed in 2010 in conjunction with cost information and algorithms 
from the Control Cost Manual.66  SABIC states this included the use of a retrofit factor.  As 
indicated previously, a retrofit factor is a direct multiplier to the capital cost and so must be 
documented to be necessary.  Many wet packed tower gas absorber have been installed on a wide 
array of industrial applications, so this represents a mature technology.  IDEM should therefore 
require this documentation. 
 
Also, it is unclear if SABIC used the algorithms in the Control Cost Manual to assist in deriving 
the  TCI.  For instance, in Appendix A of its report, SABIC notes that its TCI was based on 
Table 1.7 from the Control Cost Manual.  However, Table 1.7 presents wet packed tower 
packing cost information on a 100 ft3 unit basis and ranges from $5 to over $100 per 100 ft3.  
Other interim calculations are also required.  Therefore, IDEM should require that SABIC 
provide this additional information, including justifications for the various parameter selections, 
in order to verify its $38,988,800 capital cost figure.   
 
13  Warrick Newco (formerly Alcoa Warrick) Review 
 
13.1 IDEM Should Demonstrate that Warrick Newco’s Four-Factor Analysis is Complete 
 
On page 178, IDEM indicates that the Warrick Newco four-factor analyses only extends to SO2 
sources.  Warrick’s 2019 annual emissions indicates that the facility’s NOx emissions totaled 

                                                
65  See Control Cost Manual, Chapter 2, Selective Catalytic Reduction, June 2019. Pdf page 17. 
66 See Control Cost Manual, Section 5, SO2 and Acid Gas Controls, Chapter 1 Wet and Dry Scrubbers for Acid Gas 
Control, April 2021, beginning on page 1-76. 
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721 tons,67.  IDEM should therefore demonstrate why NOx sources at the Warrick Newco 
facility should not receive four-factor analyses.    
 
13.2 IDEM Should Require More Information for Warrick Newco’s Four-Factor Analysis 
 
On page 180, IDEM indicates that based on a Burns and McDonald estimate, the SO2 cost-
effectiveness for scrubbers for Potlines 2-6 was calculated to be $5,889/ton, and for the Anode 
Baking Ring Furnace was $16,787/ton.  Following implementation of corrections identified in 
FLM comments, Burns and McDonald revised these figures to $1,579/ton and $4,544/ton, 
respectively.  IDEM does not offer any additional information beyond that statement, other than 
a reference to Appendix T, which contains the Burns and McDonald letters.  
 
In order to comply with the aforementioned documentation requirements of the Regional Haze 
Rule, IDEM should require additional documentation.  As the FLM comment in Appendix T 
indicates, the analysis is almost completely lacking in essential economic and emissions 
information.  There is no way for an independent reviewer to verify these calculations.  
Warrick’s response of simply referencing the revised Burns and McDonald letter is not an 
improvement, as that letter contains a similar lack of documentation.  IDEM should require 
proper documentation for all the cost-effectiveness figures.  In any case, it appears these controls 
are cost-effective and IDEM should require them.   
 
14  Cokenergy Review 
 
As IDEM indicates on page 183, Cokenergy operation, consisting of using heat recovery steam 
generators on coke oven batteries, is unusual.  However, the arrangement of the SDA system, 
consisting of two absorbers, each feeding a baghouse with a common stack, is not.  Thus, 
commonly employed  SDA upgrade approaches can be successfully applied. 
 
The four-factor analysis consists of examining whether the control device—an SDA system—
should be further optimized in order to increase its efficiency.  On page 3-7 of its report in 
Appendix I, Cokenergy indicates in Table 3-1 that the SDA scrubber has a current efficiency of 
61%, following recent upgrades.  In comparison to EGU and other industrial applications of 
SDA technology, which routinely result in 95% efficiency, an efficiency of 61% is poor.  The 
following comments address this issue: 
 
14.1 Cokenergy Should Provide the Burns and Roe Studies 
 
On page 3-4 of its report, Cokenergy states that it commissioned a 2014 study by Burns and Roe 
that addressed potential upgrades and improved operational practices that could improve 
scrubber efficiency.  On page 3-6, Cokenergy states that a second study was commissioned in 
2015.  Cokenergy should therefore provide these reports. 
 
14.2 Cokenergy Should not Short-Circuit the Four-Factor Process 
 

                                                
67  See https://www.in.gov/idem/airquality/reporting/emissions-summary-data/. 
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Beginning on page 3-4 of its report, Cokenergy summarizes some of the findings of the 2014 
Burns and Roe report.  Cokenergy cites to four scenarios but appears to only present three.  In 
any case, one of the options was to simply operate the two SDA scrubbers at the same time and 
that was ultimately required by a consent decree.68  Another option discussed in that report was 
to add DSI, but Cokenergy dismisses that option due to cost and “the environmental concern of 
sodium in the by-product.”  First, DSI is widely used in many applications.  The use of trona or 
sodium bicarbonate as sorbents, which both contain sodium, has not been used as a valid 
argument against the implementation of DSI and does not pose an environmental hazard if 
properly disposed.  Second, this issue and any consideration of cost is properly considered as 
part of the four-factor analysis required by Section 51.308(f)(2)(i): “The State must evaluate and 
determine the emission reduction measures that are necessary to make reasonable progress by 
considering the costs of compliance, the time necessary for compliance, the energy and non-air 
quality environmental impacts of compliance, and the remaining useful life of any potentially 
affected anthropogenic source of visibility impairment.”  Consequently, IDEM should require 
that the addition of DSI be properly evaluated in a four-factor analysis. 
 
14.3 Cokenergy Should Discuss the Status of the Recommendations of the 2015 Study 
 
On page 3-7, Cokenergy states that a second Burns and Roe study included a number of 
recommendations to further improve the efficiency and reliability of the SDA system.  These 
include:  
 

• Implementation of dual SDA operation 
• Procurement of fourth atomizer 
• Replace the original SDA upstream and downstream isolation dampers 
• Consider implementation of upstream gas conditioning system 
• Optimization of baghouse cleaning 
• Optimization of SDA exit temperature 
• Upgrades to redundant atomizer chiller system 
• Continue to address air infiltration throughout the oven/HRSG/FGD system 

 
However, with the exception of operating both SDA systems simultaneously, Cokenergy does 
not discuss whether any other recommendations have in fact been implemented.  IDEM should 
investigate this situation and incorporate it into its four-factor analysis. 
 
14.4 Cokenergy’s Four-Factor Options are Inadequate and Not Properly Assessed 
 
On page 4-2 of its report Cokenergy states that it considered the following options: An additional 
FGD system, the complete replacement of existing FGD system, the addition of end-of-pipe 
controls to the existing FGD system, and federally enforceable SO2 limit.  These options are 
inadequate because they do not contain the most obvious choice—the continued upgrade of the 
existing SDA system.  As noted earlier, Cokenergy’s overall SDA efficiency of 61% is poor in 

                                                
68  See the consent decree, filed on 1/25/18, and related documents here: 
https://www.in.gov/idem/airquality/resources/indiana-harbor-coke-cokenergy-consent-decree/. 
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relation to other SDA installations.  Upgrades to SDA systems are common and routinely 
performed.  Upgrades could include: 
 

• Replacement of one or both of the absorbers 
• Replacement of the absorber atomizers 
• The use of more reagent 
• Use of a different reagent 
• Upgrading the baghouses 
• Change from a single pass (if employed) to a recycled reagent system 

 
Some of these potential upgrades are likely discussed in the two Burns and Roe reports.  
Regardless, an engineering study should be made of all potential scrubber upgrades, as this is a 
very site-specific task.  The investigation of scrubber upgrades has been a long standing 
requirement of the regional haze program, as noted in the EGU upgrade discussion of this report.  
Thus, IDEM’s statement on page 190 that, “A cost of compliance analysis was not conducted for 
Cokenergy’s four-factor analysis report as additional controls are unnecessary and infeasible,” is 
indefensible.  IDEM should require that Cokenergy submit all reports on its SDA system and 
properly investigate upgrades to its existing SDA system as part of its four-factor analysis. 
 
15  Indiana’s Consultation is Inadequate 
 
In its June 22, 2020 letter in Appendix A, VISTAS identifies the Petersburg, Gibson and 
Rockport EGUs as having a sulfate or nitrate impact on one or more Class I areas greater than or 
equal to 1.00 percent of the total sulfate plus nitrate point source visibility impairment on the 20 
percent most impaired days for each Class I area.  VISTAS requests that these sources undergo 
four-factor analyses and the Indiana share the results with VISTAS.  Similarly, in its September 
11, 2020 letter, Missouri requests that Indiana consider performing a four-factor analysis for 
Gibson and Rockport, in accordance with 40 CFR 51.308(f)(2)(i).  As discussed early in the 
report, IDEM exempted all EGUs from be subject to a four-factor analysis.   
 
It could be argued that the Missouri request was less stringent, as Missouri only requested that 
IDEM consider performing four-factor analyses on Gibson and Rockport.  However, in both 
cases there is no record in the SIP that IDEM actually considered these requests and replied to 
these entities.  This does not satisfy even a perfunctory consideration of Section 51.308(f)(2)(iii), 
which requires that Indiana consult with states impacted by its emissions.  Section 
51.308(f)(2)(iii)(A) further requires that IDEM demonstrate that it has included in its SIP all 
measures (or equivalent measures) agreed to during these consultations.  Again, because there is 
no record of Indiana replying to VISTAS and Missouri, IDEM cannot satisfy this requirement as 
well. 
 
16  Errata and Issues with SIP Arrangement 
 
A number of appendices in the IN SIP are not text selectable, which makes the review of the 
document more difficult.  IDEM should ensure that all documents in its SIP are text selectable, 
which makes word searches and copying text possible. 
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In many places in the main body of its SIP, IDEM presents information that is reproduced 
verbatim in appendices.  This is unnecessary and causes the reader to search through both 
sources in order to determine if there is any unique information.   
 
It would be much easier for the reader if individual four-factor analyses were contained in one 
document, instead of being spread out in multiple documents. 
 
On pages 120-121, IDEM refers to Appendix D regarding the Greencastle Cement Kiln four-
factor analysis.  It appears this information was lifted from Appendix G of its SIP, which covers 
IDEM’s four-factor analyses for cement kilns, and itself has an Appendix D.  Confusingly, 
Appendix D to Appendix G is itself separately reproduced as Appendix H to the SIP.  There are 
other instances in which appendices to the SIP have their own appendices that are not uniquely 
named.  All of these issues make the SIP difficult to review. 
 
Some of the cost-effectiveness calculations in Appendix R are poorly reproduced and to small to 
be readable. 
 
It appears there is a mistake in Table 3-1 of the Burns Harbor four-factor report, as the indicated 
2028 SO2 emissions for the coke oven gas export line are listed as 47 tons, when Table 3-2 lists 
the SO2 reduction as 6,007 tons.  
 
On page 12, IDEM states that the consultation letters are included in Appendix B.  It appears 
these letters are included in Appendix A. 


