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Executive Summary

The purpose of this state implementation plan (SIP) revision is to satisfy lowa’s obligations for the second
implementation period (2019-2028) of the federal Regional Haze Rule (RHR). The U.S. Environmental Protection Agency
(EPA) promulgated the RHR in 1999 under the authority of Clean Act Action (CAA) section 169A. The goal of the RHR is to
eliminate man-made visibility impairment in 156 mandatory Class | Federal areas (Class | areas) by 2064. States must
periodically submit comprehensive 10-year plans that contain control measures necessary to make reasonable progress
towards that goal. Progress reports are due every 5 years.

The RHR impacts all states, even those like lowa that do not contain a Class | area. The Department of Natural Resources
(DNR) submitted lowa’s plan for the first 10-year implementation period (2009-2018) in 2008 and submitted the initial
5-year progress report in 2013. This comprehensive plan addresses the second 10-year implementation period and
includes the 5-year progress report for the second half of the first implementation period.

In the first implementation period, emissions from lowa were potentially linked to visibility impairment in the Class |
areas in Michigan (Isle Royale and Seney) and Minnesota (Boundary Waters Canoe Area and Voyageurs). Based on a
review of source apportionment modeling conducted by the Lake Michigan Air Directors Consortium (LADCO) for the
second implementation period, the DNR concludes that it is appropriate to retain those linkages and to also add
Hercules-Glades in Missouri.

This plan includes new control measures to reduce emissions of sulfur dioxide (SO>), a pollutant important to
anthropogenic visibility impairment in those Class | areas. The new control measures require that MidAmerican Energy
Company implement dry scrubber improvements at Louisa Generating Station (LGS) and Walter Scott Jr. Energy Center —
Unit 3 (WSEC-3) by December 31, 2023. The scrubber improvements will reduce the actual SO, emissions from LGS and
WSEC-3 by ~3,900 and ~5,800 tons per year, respectively, for a combined SO, reduction of ~9,700 tons per year.

The new SO, emission limits and compliance procedures associated with the required scrubber improvements are
enforceable through two modified air construction permits issued by the DNR on July 20, 2023. Both permits are
included with this SIP revision and are numbered 05-A-031-P6 for the main boiler at LGS and 75-A-357-P9 for WSEC-3.

The DNR concluded that the dry scrubber improvements were reasonable by considering the four statutory factors: 1)
the costs of compliance; 2) the time necessary for compliance; 3) the energy and non-air quality environmental impacts
of compliance; and 4) the remaining useful life of the source. As an optional fifth factor, the DNR evaluated visibility
impacts.

In lowa, only LGS and WSEC warranted selection for four-factor analysis. Results from an area of influence (AOI) study
and its associated extinction weighted residence time data combined with emissions and distance information
(EWRT*Q/d) supported that finding. No other lowa sources contributed to the majority of the combined sulfate and
nitrate EWRT*Q/d cumulative impacts in any Class | area.

The scrubber improvements at LGS and WSEC-3, in combination with existing state and federal programs, are sufficiently
robust for downwind Class | areas to make reasonable progress. LADCO’s regional modeling results predict that the
average visibility conditions on the 20% most impaired days in 2028 will be better than the uniform rate of progress
(URP) in each of the five downwind Class | areas linked to lowa.

The DNR consulted with other states and with the Federal Land Managers (FLM) during the development of this plan.
This SIP revision documents the consultation process and addresses the remaining obligations applicable to each 10-year
comprehensive regional haze plan, including the emissions inventory, monitoring strategy, public participation, and
administrative requirements.
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1. Background

In the 1977 amendments to the Clean Air Act (CAA), Congress added section 169A (42 U.S.C. §7491), setting forth the
following national goal of restoring pristine visibility conditions in certain parks and wilderness areas of special national
or cultural significance:

“Congress hereby declares as a national goal the prevention of any future, and the remedying of any existing,

impairment of visibility in mandatory class | Federal areas which impairment results from manmade air

pollution.”

The mandatory Class | Federal areas include all the following, provided they were existence as of August 7, 1977 (the
date of enactment of the 1977 CAA Amendments):?

e International parks,
e national wilderness areas and national memorial parks exceeding 5000 acres, and
e national parks exceeding 6000 acres.

Figure 1-1 identifies the resulting 158 areas designated as mandatory Class | Federal areas. The responsibility for
managing each area falls to a Federal Land Manager (FLM) with either the National Park Service (NPS), the U.S. Fish and
Wildlife Service (FWS), or the U.S. Department of Agriculture Forest Service (USDA FS, USFS, or simply FS).
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Figure 1-1. Map (from EPA) showing the location of the 158 mandatory Class | Federal areas and the responsible FLM.

As required by CAA §169A(a)(2), the U.S. Environmental Protection Agency (EPA), in consultation with the Department
of the Interior, developed a list of mandatory Class | Federal areas where visibility is an important factor. That list
identified 156 areas that would benefit from EPA’s subsequent efforts to protect visibility.? For simplicity, the term
“Class | area” will be used in the remainder of this document to reference these 156 areas.

! The term “mandatory Class | Federal areas” is defined in CAA §169A(g)(5) as “Federal areas which may not be designated as other
than Class | [under Part C of the CAA].” The criteria in CAA §162(a) specify which areas “may not be designated as other than Class I.”
2 The list (44 FR 69122, November 30, 1979; 40 CFR 81 Subpart D) intentionally excluded Rainbow Lake (WI) and Bradwell Bay (FL).
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In 1980, EPA issued its first regulations to improve visibility in the Class | areas. The reasonably attributable visibility
impairment (RAVI) rules (45 FR 80084, December 2, 1980) addressed plume blight, which is visibility degradation caused
by a coherent plume attributable to a single source or a small number of sources. The RAVI regulations did not impact
lowa because the transport distances, as can be inferred from Figure 1-1, are too great for a plume from an lowa source
to retain enough structure to directly impact visibility at a downwind Class | area. EPA explicitly deferred actions to
address impairment from regional haze until some future date when sufficient improvements in monitoring techniques,
regional scale modeling, and other scientific advances had occurred. In summary, only limited steps were taken to
address visibility impairment in the mandatory Class | Federal areas in the years following the 1977 CAA Amendments.

In the 1990 CAA Amendments, Congress added section 169B (42 U.S.C. §7492), authorizing further research and regular
assessments of the progress to improve visibility in the Class | areas. The National Academy of Sciences concluded in
1993 that “current scientific knowledge is adequate and control technologies are available for taking regulatory action to
improve and protect visibility” (Protecting Visibility in National Parks and Wilderness Areas, National Research Council,
Washington DC, 1993). In addition to authorizing the creation of visibility transport commissions and setting forth their
duties, section 169B(f) of the CAA mandated the creation of the Grand Canyon Visibility Transport Commission
(Commission) to make recommendations to EPA for the region affecting the visibility of the Grand Canyon National Park.
After four years of research and policy development, the Commission submitted its report to EPA in June 1996. The
Commission’s report, as well as the many research reports prepared by the Commission, contributed invaluable
information to EPA in its development of the science of visibility impairment and its regulations to address regional haze.

1.1. What is Regional Haze

Haze is an atmospheric phenomenon that obstructs the clarity, color, texture, and form of what is seen. Haze is caused
when sunlight is absorbed or scattered by airborne particles and gases. Regional haze refers to visibility impairment that
is caused by the emission of air pollutants from numerous sources located over a wide geographic area. Examples of
emission sources include fossil-fuel fired power plants, industrial and commercial activities, on-road and off-road mobile
sources, and institutional and residential heating. Natural events, such as dust storms and forest fires, can also reduce
visibility. Emissions that contribute to regional haze can be transported hundreds, or even thousands, of miles.

Hazy conditions in the Midwest are primarily caused by particles composed of sulfates (SO4), nitrates (NOs), organic
carbon, elemental carbon (soot), and crustal materials (e.g., soil dust). Of these constituents, only elemental carbon
impairs visibility by absorbing visible light. The other types of particles scatter light. Sulfate, nitrate, and organic carbon
particles are largely “secondary” pollutants that form in the atmosphere from chemical reactions. Their key precursors
are primarily SO,, NOy, and volatile organic compounds (VOC), respectively. By contrast, soot and crustal material are
typically released directly into the atmosphere and are thus considered “primary” pollutants.

Particle constituents and sizes differ in their relative effectiveness at reducing visibility. Sulfate and nitrate-based
particles can contribute disproportionately to haze because of their chemical affinity for water. This property allows
them to grow rapidly in the presence of moisture, to the optimal particle size for scattering light (~0.1 to 1 microns).
Most visibility impairment is attributable to particles that form in the “fine” range, having an aerodynamic diameter of
2.5 microns or less (PM3s). Coarse particles (those in the size range between PMio and PM;s) are less effective at
scattering light and are less important in the Midwest Class | areas. In general, the fine particles important to regional
haze tend to form through chemical reactions. Coarse particles are typically emitted directly.

Three measures are commonly used to quantify visibility impairment:

e The deciview (dv) is a unitless haze index derived from calculated light extinction, such that uniform changes in
haziness correspond to uniform incremental changes in perception across the entire range of conditions, from
pristine to highly impaired (lower dv values represent clearer conditions). A change of one deciview is designed
to represent the minimum amount of visibility change perceptible to an average human observer.

e Light extinction (beta extinction, bext) is @ measure of light attenuation per unit distance (in inverse megameters,
Mm?). Smaller values represent clearer conditions. Values for be: are commonly estimated from ambient
concentrations of individual particle and gaseous constituents, considering their unique light-scattering or
absorbing properties and making appropriate adjustments for relative humidity.

e Visual range (in miles) is how far one can see (larger values represent clearer conditions).
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Under current conditions, average light extinction on the 20% most impaired days in more polluted years ranges from
~100 Mm? in the lower Midwest to ~50 Mm™ in the upper Midwest. These values correspond to a visual range of 24 to
48 miles, or 23 to 16 dv, respectively. Natural conditions in the upper Midwest correspond to a light extinction of ~29
Mm?, equating to 11 dv, or a visual range of 84 miles. See the Haze Metrics Converter web page for related information.

1.2. Regional Haze Rule

Regional haze was first regulated when EPA published the Regional Haze Rule (RHR) on July 1, 1999 (64 FR 35714).
Although EPA has since revised® various aspects of the RHR, its purpose has remained the same, to restore natural
visibility conditions to each of the 156 Class | areas by 2064. Natural visibility conditions represent the long-term degree
of visibility that is estimated to exist in a Class | area in the absence of human-caused impairment. Implementation of
the RHR requires states to reduce their contributions to regional haze by developing comprehensive state
implementation plan (SIP) revisions every 10 years to assure reasonable progress toward meeting the national goal of
preventing any future, and remedying any existing, anthropogenic (manmade) visibility impairment in the Class | areas.
No states are exempt from the RHR, but states with Class | areas are subject to additional requirements.

The RHR requires states to submit two types of planning documents, 10-year comprehensive regional haze SIP (RH SIP)
revisions, and 5-year progress reports. Each 10-year comprehensive RH SIP must demonstrate how the state is or will
achieve the goal of restoring natural visibility conditions to the Class | areas impacted by anthropogenic emissions from
the state. Progress reports document the progress made towards visibility goals and are generally due at both the
midpoint and conclusion of each 10-year period.

1.3. Review of the First Implementation Period (2009-2018)

Regional haze SIPs for the first 10-year implementation period (2009-2018) were due December 17, 2007. EPA
encouraged states and Tribes to address visibility impairment from a regional perspective because the pollutants that
lead to regional haze originate from sources located across broad geographic areas. To assist states with technical
coordination, consultation, and SIP development efforts, EPA designated five regional planning organizations (RPOs).
The Central Regional Air Planning Association (CENRAP) was designated as the RPO representing the central portion of
the U.S., including the nine states of Arkansas, lowa, Kansas, Louisiana, Minnesota, Missouri, Nebraska, Oklahoma, and
Texas. Between 2000 and 2007, lowa participated in the CENRAP workgroup process to develop technical analyses and
control strategies for the first regional haze implementation period. While not an official member, lowa also worked
closely with and benefited from the technical and consultation efforts led by the Midwest Regional Planning
Organization (MRPO). The five RPOs from the first implementation period are shown in Figure 1-2.

Regional Planning Organizations

Mid-Atlantic/Noriheast
Visibility Union ‘

L

Western Regional Widwest Regional

Air Partnership gr&:ﬂg:ﬁ'm '

Air Planning : SRR
Association R

B 3
Visibility Improvement ™
State and Tribal Association s
of the Southeast -

Figure 1-2. The five RPOs for the first regional haze implementation period.

3 EPA maintains a web page listing regulatory actions related to visibility.
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In 2008, the lowa Department of Natural Resources (DNR) submitted lowa’s RH SIP for the first 10-year implementation
period.? The DNR consulted with the FLMs and the states of Missouri, Arkansas, Oklahoma, Minnesota, and Michigan.
Emissions sources in lowa were not found to contribute to visibility impairment in the Class | areas in Missouri, Arkansas,
or Oklahoma. Minnesota requested that lowa review emissions and consider reductions that may affect the Minnesota
Class | areas. The DNR relied upon the Clean Air Interstate Rule (CAIR), later replaced by the Cross-State Air Pollution
Rule (CSAPR), to satisfy long-term strategy (LTS) obligations and Best Available Retrofit Technology (BART) requirements
for electric generating units (EGUs). No other emissions reductions were needed in lowa at that time to satisfy RHR
obligations. Final actions taken by EPA on June 7, 2012 (77 FR 33642), June 26, 2012 (77 FR 38006), and December 3,
2019 (84 FR 66075), provide a history of EPA’s full approval of lowa’s RH SIP for the first implementation period.

In the first 5-year progress report, submitted on June 16, 2013, the DNR concluded that lowa’s RH SIP remained
sufficient. EPA concurred and approved the progress report on August 15, 2016 (81 FR 53924). The progress report
requirements for the conclusion of the first regional implementation period are addressed here in Chapter 10.

1.4. Federal Rule Revisions for the Second Implementation Period (2019-2028)
On January 10, 2017 (82 FR 3078), EPA revised the RHR for the second implementation period (2019-2028). That final
action did not change the rule’s primary purpose, but it did include the following:

e A one-time extension of the submission deadline for the second implementation period from July 31, 2018, to
July 31, 2021. (Subsequent revisions are still due July 31, 2028, and every ten years thereafter.)

e C(Clarifying (but not substantially revising) the relationship between the LTS and reasonable progress goals (RPGs).

e Modifying the set of days used to track progress towards natural visibility conditions to account for events such
as wildfires. The 20% most anthropogenically impaired days are now evaluated, not simply the 20% worst
visibility days.

e Providing states with additional flexibility to address visibility impacts from anthropogenic sources located
outside the U.S. and from certain types of prescribed fires.

e Removing the requirement for progress reports to take the form of SIP revisions.

e Adjusting interim progress report submission deadlines so that subsequent progress reports will be due by
January 31, 2025, July 31, 2033, and every 10 years thereafter. This means that one progress report will be
required mid-way through each implementation period.

e Updating, simplifying, and extending to all states the RAVI provisions.

e Strengthening the FLM consultation requirements.

1.5. Regional Planning for the Second Implementation Period

Due to various changes in funding, structure, and membership, there are differences between the RPOs from the first
implementation period and the regional organizations that supported SIP development efforts for the second period.
Figure 1-3 depicts the five current planning organizations: the Central States Air Resource Agencies (CenSARA), the Lake
Michigan Air Directors Consortium (LADCO), the Mid-Atlantic/Northeast Visibility Union (MANE-VU), the Southeastern
Air Pollution Control Agencies (SESARM), and the Western Regional Air Partnership (WRAP).

lowa relied on CenSARA to produce data for source impact analyses and to provide consultation venues. CenSARA
includes the eight states of Arkansas, lowa, Kansas, Louisiana, Missouri, Nebraska, Oklahoma, and Texas.> The DNR also
benefited from LADCO and relied on their emissions modeling and photochemical modeling results and their
consultation opportunities.

4lowa’s RH SIP documents for the first implementation period are available on the DNR’s Implementation Plans web page.
51n 2012, Minnesota left CenSARA and joined LADCO.
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Figure 1-3. The current five regional planning organizations (source: EPA).

1.6. Regional Haze SIP Requirements and Key Steps
In 40 CFR 51.308(f) EPA identifies the core requirements for periodic (10-year) comprehensive regional haze SIPs. To
further assist states, EPA issued the August 20, 2019, “Guidance on Regional Haze State Implementation Plans for the
Second Implementation Period” and the July 8, 2021, memo "Clarifications Regarding Regional Haze State
Implementation Plans for the Second Implementation Period.” The 2019 guidance describes eight key process steps and
offers recommendations for developing a RH SIP for the second implementation period. Table 1-1 (adapted from Table 1
in the 2019 guidance) summarizes the key steps and indicates which apply to lowa. Step 1 (ambient data analysis), Step
6 (modeling the LTS and setting reasonable progress goals), and step 7A (conducting various progress and glidepath
checks) are not applicable because lowa does not contain a Class | area.®

Table 1-1. Key steps to develop a regional haze SIP for the second implementation period.

K Appli
ey Summary pplicable
Step to lowa
Step 1 Conduct ambient data analysis for each Class | area in the state No
Determine which Class | areas in other states may be affected by the state’s own
Step 2 . Yes
emissions
Step 3 | Select sources for four-factor analysis Yes
Identify potential emission control measures for the selected sources, develop data on
Step 4 Yes
the four statutory factors
Step 5 Decide what control measures are necessary to make reasonable progress and establish Ves
P the long-term strategy
Step 6 Regional scale modeling of the LTS to set the RPG for 2028 No
Step 7A | Conduct progress, degradation, and Uniform Rate of Progress (URP) glidepath checks No
This step is only applicable if the RPG for the 20 percent most anthropogenically
impaired days for a Class | area identified in Step 2 is above its URP glidepath. If so, .
78 I
Step demonstrate that there are no additional emission reduction measures that would be Conditionally
reasonable to include in the LTS
Step 8 Additional SIP requirements, such as: state and FLM consultation; emission inventories; Ves
P and progress reports

5 However, a synopsis of the ambient data analysis and visibility tracking steps is provided in Chapter 3 for informational purposes
and glidepath data are reviewed in Chapter 8 to help demonstrate the robustness of lowa’s LTS.
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2. Determination of Affected Class | Areas in Other States

lowa is unique among all states because no portion of any Class | area is within 300 km of lowa’s border (Figure 2-1). This
reduces but does not eliminate lowa’s potential to contribute to visibility impairment in downwind Class | areas. It also
complicates determining which downwind Class | areas may be affected by lowa’s emissions. The techniques used must
be capable of reasonably incorporating long-range transport patterns and assessing contributions to visibility
impairment across distances that always exceed 300 km.
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Figure 2-1. Map identifying locations within 300 km of the 158 mandatory Class | Federal areas.

Photochemical source apportionment modeling is generally the most sophisticated and scientifically sound technique
for tracking state contributions to distant downwind locations. The DNR relied upon this method during the first
implementation period by using Particulate Matter Source Apportionment Technology (PSAT) results from the
Comprehensive Air Quality Model with extensions (CAMx) to conclude that emissions from sources in lowa could
contribute to visibility impairment in the Class | areas in Michigan and Minnesota (Table 2-1).

Table 2-1. Class | areas likely impacted by lowa’s emissions, as determined in the first implementation period.

State Class | Area Abbreviation
Michigan Isle Royale ISLE
Michigan Seney SENE
Minnesota Boundary Waters Canoe Area BOWA
Minnesota Voyageurs VOYA

The DNR believes it is reasonable to retain these linkages for the second implementation period. EPA’s 2019 guidance
encourages states that retain such linkages to consider whether the assumptions about source-receptor relationships
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have changed since the first implementation period. The validity of these linkages can be assessed directly using

LADCO’s most recent CAMx PSAT results, documented in Appendix A-1 and Appendix A-2. The DNR only used the 2028
PSAT results associated with the 2016 base year (the 2028,015 modeling platform), and not the older 2011 base year (the
2028;011 modeling platform).

For the 2028,016 PSAT simulation, LADCO used a combination of a geographic spatial mask to tag individual states in and
near LADCO and regional groupings for more distant states. Contributions were tracked for primary and secondary
sulfates and nitrates and (the remaining) primary particulates (i.e. elemental carbon, primary organic aerosols, fine soil,
and coarse mass). The use of two source groups distinguished anthropogenic and biogenic sources within each of the
tags. LADCO did not use the CAMx PSAT secondary organic aerosol (SOA) tracers, which was a reasonable decision given
the high computational demand and greater interest in the sulfate and nitrate results.

Table 2-2 provides the total of lowa’s anthropogenic sulfate, nitrate, and primary particulate source contributions to
visibility impairment, in inverse megameters, on the 20% most (anthropogenically) impaired days at each of the 12 listed
Class | areas. The DNR extracted these results from the June 5, 2021, version of LADCQO’s analytical spreadsheet for its
20285016 CAMx PSAT simulation. For simplicity, the DNR summed the anthropogenic contributions from all other states
and state groupings outside lowa into a single value. For Table 2-2, the DNR also grouped the non-anthropogenic source
contributions into one of the following categories: initial conditions & boundary conditions (ICBC); natural sources and
fires (wildfires, prescribed fires, and agricultural fires); sources in Canada, Mexico (CanMex), and other locations (such as
offshore); and secondary organic aerosols, referred to as the organic carbon estimate (OC Est.). The organic carbon
estimate includes both natural and anthropogenic contributions and is a calculated value determined as the difference
between the total beta extinction from the core CAMx model and the sum of all the PSAT tracers. The Rayleigh and sea
salt contributions are site-specific constants needed only to produce a total be,: value. These results are shown as a
percentage of the total modeled impact (excludes Rayleigh and sea salt) in Table 2-3.

Table 2-2. Modeled contributions (Mm) for the 20% most impaired days from LADCO’s 2028,0:6 CAMXx PSAT analysis.

Anthropogenic’ Mostly Non-Anthropogenic Constants: Total
State Class | Area lowa All Other ICBC Natural | CanMex + | OCEst. | Rayleigh boe
States + Fire® Other +SeaSalt

Arkansas Caney Creek 0.59 23.58 6.93 2.48 1.57 7.81 11.45 54.40
Arkansas Upper Buffalo 0.90 21.46 7.94 2.92 2.36 7.38 11.39 54.35
Kentucky Mammoth Cave 1.81 42.72 6.80 2.54 2.02 7.00 11.29 74.18
Michigan Isle Royale 1.42 16.09 10.47 2.30 1.91 4.17 12.26 48.62
Michigan Seney 1.49 23.00 9.89 2.67 2.96 5.11 12.24 57.36
Minnesota Boundary Waters 0.94 11.22 9.69 2.02 1.81 3.63 11.20 40.51
Minnesota | Voyageurs 0.87 10.34 10.03 1.61 2.38 3.52 12.29 41.03
Missouri Hercules-Glades 1.86 25.67 5.84 5.12 2.03 7.62 11.30 59.43
Missouri Mingo 1.34 35.87 6.40 3.74 2.01 7.98 12.32 69.67
Oklahoma Wichita Mtns. 0.56 24.39 7.90 3.38 3.39 5.19 11.34 56.16
S. Dakota Badlands 0.25 7.70 8.05 1.26 1.82 3.40 11.06 33.53
S. Dakota Wind Cave 0.18 5.76 6.24 1.54 1.07 3.32 10.08 28.18

7 The anthropogenic contributions account for sulfates, nitrates, and primary particulates. Secondary organic aerosol contributions
were not tracked in PSAT and are instead represented by the OC Est., a calculated value that includes both anthropogenic and
natural contributions. Also note, for this table the DNR shifted the commercial marine and other anthropogenic source contributions
not attributable to a specific state/state group (e.g. offshore sources) into the “CanMex + Other” column.
8 The fire category tracked the total impacts from wildfires, prescribed fires, and agricultural (ag) fires. Although agricultural fire
(crop reside burning) is an anthropogenic activity, its contributions were not isolated from the wildfire and prescribed fire impacts.
Labeling the fire contributions as a non-anthropogenic activity is reasonable here because: 1) wildfire is not an anthropogenic source
for RHR purposes; 2) adjustments can be made to the 2064 endpoints for certain prescribed fires; and 3) emissions from agricultural
fires are minimal in lowa as crop residue burning is not a common practice within the state.
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Table 2-3. Percentage contributions on the 20% most impaired days from LADCO’s 2028,0:6 CAMXx PSAT results.

Anthropogenic’ Mostly Non-Anthropogenic Total
State Class | Area All Other Natural | CanMex OC Est.
lowa ICBC . g Modeled
States + Fire + Other

Arkansas Caney Creek 1.4% 54.9% 16.1% 5.8% 3.7% 18.2% 100%
Arkansas Upper Buffalo 2.1% 49.9% 18.5% 6.8% 5.5% 17.2% 100%
Kentucky Mammoth Cave 2.9% 67.9% 10.8% 4.0% 3.2% 11.1% 100%
Michigan Isle Royale 3.9% 44.3% 28.8% 6.3% 5.3% 11.5% 100%
Michigan Seney 3.3% 51.0% 21.9% 5.9% 6.6% 11.3% 100%
Minnesota | Boundary Waters 3.2% 38.3% 33.1% 6.9% 6.2% 12.4% 100%
Minnesota | Voyageurs 3.0% 36.0% 34.9% 5.6% 8.3% 12.3% 100%
Missouri Hercules-Glades 3.9% 53.3% 12.1% 10.6% 4.2% 15.8% 100%
Missouri Mingo 2.3% 62.5% 11.2% 6.5% 3.5% 13.9% 100%
Oklahoma Wichita Mtns. 1.3% 54.4% 17.6% 7.5% 7.6% 11.6% 100%
S. Dakota Badlands 1.1% 34.3% 35.8% 5.6% 8.1% 15.1% 100%
S. Dakota Wind Cave 1.0% 31.8% 34.5% 8.5% 5.9% 18.3% 100%

Neither EPA rule nor guidance prescribe a specific contribution threshold for establishing linkages between a state and a
downwind Class | area. However, the use of the linkages lowa considered during the first implementation (see Table 2-1)
can inform the current review of contribution data. According to the recent LADCO CAMx PSAT results provided in Table
2-3, lowa’s projected 2028 anthropogenic contributions to visibility impairment in the LADCO Class | areas (those in
Minnesota and Michigan) ranges from 3.0% (Voyageurs) to 3.9% (Isle Royale). For consistency with the first
implementation period and its SIP-approved conclusions, this suggests that linkages should also be established for any
other Class | areas where lowa’s contributions fall within or exceed that range. Under this reasonable approach, lowa
also contributes to visibility impairment in Hercules-Glades, Missouri (3.9%), but no other additional linkages are needed
at this time as all other contributions are below the minimum value from among the LADCO Class | area contributions
(3.0% in this case). Table 2-4 summarizes the resulting list of five Class | areas now linked to lowa’s emissions.

Table 2-4. Class | areas linked to lowa’s emissions, as determined for the second implementation period.

State Class | Area Abbreviation Type Acreage FLM
Michigan Isle Royale ISLE National Park 542,428 NPS
Michigan Seney SENE Wilderness Area 25,150 FWS
Minnesota Boundary Waters Canoe Area BOWA Wilderness Area 747,840 FS
Minnesota Voyageurs VOYA National Park 114,964 NPS
Missouri Hercules-Glades HEGL Wilderness Area 12,315 FS

Additionally, while lowa is not establishing any formal linkages, potential impacts on the seven other Class | areas listed
in Table 2-5 were factored into the source selection analysis (Chapter 4). This approach ensured the analysis was both
thorough and reasonable. No states have requested that lowa further reduce its emissions for the second
implementation period.

Table 2-5. Other Class | areas typically considered by the DNR for the second implementation period.

State Class | Area Abbreviation Type Acreage FLM
Arkansas Caney Creek CACR Wilderness Area 14,344 FS

Arkansas Upper Buffalo UPBU Wilderness Area 9,912 FS

Kentucky Mammoth Cave MACA National Park 51,303 NPS
Missouri Mingo MING Wilderness Area 8,000 FWS
Oklahoma Wichita Mountains WIMO Wilderness Area 8,900 FWS
South Dakota | Badlands BADL Wilderness Area 64,250 NPS
South Dakota | Wind Cave WICA National Park 28,060 NPS
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3. Visibility Metrics

While lowa is not subject to the visibility analysis and tracking requirements of the RHR, a review of the related
background information and associated data is informative. Under 40 CFR 51.308(f)(1), states with Class | areas must
include the following in their comprehensive RH SIPs:
e Baseline, current, and natural visibility conditions for the most impaired and clearest days.
e Actual progress to date for the most impaired and clearest days:
o since the baseline period, and
o during the previous implementation period up to and including the period for calculating current
visibility conditions.
e Differences between current and natural visibility conditions.
e The URP that would need to be maintained in order to attain natural visibility conditions for the most impaired
days by the end of 2064.

3.1. Deciview Haze Index
The above mandatory visibility metrics must be reported using the deciview (dv) haze index. The deciview haze index is
calculated from total atmospheric light extinction (bex) using the following logarithmic equation:

dv =10 In(bgy/10Mm™1)

3.2. IMPROVE Equation

Values for total atmospheric light extinction (bex) are constructed using speciated data collected and analyzed from the
Interagency Monitoring of Protected Visual Environments (IMPROVE) program.® The IMPROVE samplers provide 24-hour
duration mass concentrations, in micrograms per cubic meter (ug/m?3) for the sulfate (assumed to be ammonium
sulfate), nitrate (assumed to be ammonium nitrate), organic mass, elemental carbon, fine soil, sea salt, and coarse mass
(PM1o.25) particulate components, on a 1-day-in-3 schedule.’® The data are used in the following algorithm, known as the
“second” IMPROVE equation, to calculate bex:.

bext = 2.2 % fs(RH) x [Small Sulfate] + 4.8 x fi(RH) x [Large Sulfate]
2.4 x fs(RH) x [Small Nitrate] + 5.1 x f(RH) x [Large Nitrate]
2.8 x [Small Organic Mass] + 6.1 x [Large Organic Mass]
10 x [Elemental Carbon]
1 x [Fine Soil]
1.7 x fss(RH) x [Sea Salt] (sea salt is a natural source of haze and can be important in some coastal areas)
0.6 x [Coarse Mass]
Rayleigh Scattering (site specific)
0.33 x [NO; (in parts per billion (ppb)), if available]

+ + + + + + + o+

[Large Sulfate] = [Total Sulfate] / 20 pg/m? x [Total Sulfate], for [Total Sulfate] < 20 ug/m?3
[Large Sulfate] = [Total Sulfate], for [Total Sulfate] > 20 pg/m?
[Small Sulfate] = [Total Sulfate] - [Large Sulfate]

° The IMPROVE program is managed by a steering committee consisting of representatives from federal agencies and regional (or
multi-jurisdictional) planning organizations, as well as state and international agencies. It operates 110 sites, representing the 156
Class | areas. Each IMPROVE site is located to obtain representative data, but may not be located within the actual boundary of its
Class | area due to both practical requirements (such as power, security, and access) as well as legal restrictions (such as the 1964
Wilderness Act, which restricts the siting of man-made items, including environmental monitoring equipment). A single IMPROVE
site may represent more than one Class | area.

102007, Marc Pitchford, William Malm, Bret Schichtel, Naresh Kumar, Douglas Lowenthal & Jenny Hand. Revised Algorithm for
Estimating Light Extinction from IMPROVE Particle Speciation Data, Journal of the Air & Waste Management Association, 57:11,
1326-1336, DOI: 10.3155/1047-3289.57.11.1326.
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The IMPROVE equation’s various coefficients account for the given pollutant’s effectiveness at scattering or absorbing
light. The sulfate, nitrate, and organic components are split into small and large modes, based on their concentrations.?
The small and large modes of sulfate and nitrate have associated hygroscopicities, fs(RH) and f.(RH), respectively, while
fss(RH) is a hygroscopic coefficient for sea salt.'? Rayleigh scattering is a natural occurrence and accounts for light
scattering attributable to air molecules, and is typically around 8 to 12 Mm™. While generally unimportant for RHR
purposes, NO, gas concentrations (ppb) can be incorporated if available.

3.3. Visibility Conditions

The baseline, current, and natural conditions for each Class | area are computed for the 20% most impaired days and
20% clearest days, using 5-year averages to smooth interannual variability and reduce the impacts of extreme events.
The 5-year baseline period is fixed and uses the 2000-2004 timeframe. The current conditions timeframe varies with the
implementation period to capture the most recent 5-year period with available data. EPA typically estimates the 2064
natural conditions for state use.

In the first implementation period, the most impaired days were simply the monitored days with the 20% highest actual
deciview values, regardless of the source of the visibility impairment. In the 2017 revisions to the RHR, the definition for
the most visibly impaired days was revised to focus on days with the most anthropogenic impairment, to help minimize
the impacts of largely uncontrollable sources, such as wildfires and dust storms, which could be particularly impactful in
the Western U.S. To assist states with this revision, EPA developed a methodology to identify the 20% most impaired
days, described in EPA’s December 20, 2018, memo: “Technical Guidance on Tracking Visibility Progress for the Second
Implementation Period of the Regional Haze Program.” EPA also suggested using a new estimate for the natural visibility
condition for the 20% most impaired days, with the new estimate linked to the determination of the 20% most impaired
days.

In the June 3, 2020 technical addendum memo, ! EPA provides a summary of baseline, current, and natural visibility
conditions for the 20% most impaired and 20% clearest days for all Class | areas. Table 3-1 includes those conditions for
the LADCO and HEGL Class | areas and shows the calculated differences between current and 2064 natural visibility
conditions. The current conditions represent five-year averages across the 2014-2018 timeframe, the most recent data
available to EPA at that time. The DNR will generally maintain that timeframe for defining current conditions but may
include more recent data when examining information on a purely annual (and not a 5-year average) basis.

Table 3-1. Comparison of baseline, current, and natural visibility conditions for the 20% most impaired and 20% clearest days in
the LADCO and HEGL Class | areas. All values are in deciviews (dv).

Baseline Visibility Current Visibility Natural Visibility Cu?rltfef:trinNc:tl:ral
State c:::i | (2000-2004) (2014-2018) (2064) Visibility

Most Most Most Most

Tpelid Clearest Tpelld Clearest Tireellad Clearest Tireellad Clearest

Ml ISLE 19.63 6.77 15.54 5.30 10.17 3.72 5.37 1.58
Ml SENE 23.58 7.14 17.57 5.27 11.11 3.74 6.46 1.53
MN BOWA 18.43 6.50 13.96 4.48 9.09 3.48 4.87 1.00
MN VOYA 17.88 7.15 14.18 5.31 9.37 4.27 4.81 1.04
MO HEGL 25.17 12.84 18.72 9.71 9.30 4.69 9.42 5.02

11 Sulfate, nitrate, and total organic carbon are split using the same basic equation. For concentrations less than 20 pg/m?3, the
fraction in the large mode is estimated by dividing the total concentration of the component by 20 pg/m3. For example, if the total
fine component concentration is 4 pg/m3, the fraction in the large mode is calculated as 4/20 x 4 ug/m3 = 0.8 ug/m?3; the remaining
3.2 ug/m3is in the small mode. If the total component concentration exceeds 20 ug/m3, all of it is assumed to be in the large mode.
12 Monthly values for the three f(RH) terms for each Class | area (and other information, including equation development and
history) are available on the IMPROVE Algorithm web page.

13 June 3, 2020, EPA Technical Addendum Memorandum from Richard A. Wayland: “Technical addendum including updated visibility
data through 2018 for the memo titled ‘Recommendation for the Use of Patched and Substituted Data and Clarification of Data
Completeness for Tracking Visibility Progress for the Second Implementation Period of the Regional Haze Program.””
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Summaries of the annual visibility data from 2000 through 2019 for the LADCO and HEGL Class | areas are provided in
Table 3-2 and Table 3-3. Table 3-2 provides the annual average deciview haze index for the 20% most impaired days, i.e.,
the 20% of monitored days in a calendar year with the highest values of the deciview index attributed to anthropogenic
sources. Table 3-3 provides the annual average haze index for the 20% clearest days, i.e. the 20% of monitored days in a
calendar year with the lowest values of the deciview index (no adjustments needed). The source for the data in Table
3-2 is the 1988-2019 “Means for Impairment Metric” file (posted December 2020) from the IMPROVE Regional Haze
Rule Summary Data web page (now likely found on the archived data page). The 20% most impaired values correspond
to the G90 impairment group. The data source for Table 3-3 is the associated “Means for Best, Middle, and Worst 20%
Visibility Days” file, with the 20% clearest values corresponding to the G10 impairment group. Both datasets are plotted
in Figure 3-1. A clear overall trend towards improved visibility conditions is evident at all five sites for both the 20% most
impaired days and the 20% clearest days.
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Figure 3-1. Observed visibility trends in the LADCO and HEGL Class | areas, 2000-2019.

The individual PM component (constituent) contributions for the 20% most impaired days for each year in the 2000-
2019 timeframe for the LADCO and HEGL Class | areas are examined in Figure 3-2 through Figure 3-6. The composition
data, converted from concentrations to inverse megameters (Mm™) using the second IMPROVE equation, include the
contributions from sulfates, nitrates, coarse mass, fine soil, elemental carbon (light-absorbing carbon), organic carbon
mass, and sea salt (which is negligible in these areas). Rayleigh scattering is appropriately excluded from the speciated
analysis but, as required, is incorporated in the total deciview values plotted on the second vertical axis. The component
contribution data was also sourced from the “Means for Impairment Metric” file mentioned above.

Sulfates and nitrates contributed the majority of the anthropogenic visibility impairment in the LADCO and HEGL Class |

areas throughout the 2000-2019 timeframe. In much of that period, the sulfate contributions generally exceeded those

from nitrates. While the reverse has often been true in more recent years, it remains logical to continue evaluating both
pollutants for the second implementation period by focusing on precursor emissions of SO, and NOx.
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Table 3-2. Annual average conditions, in deciviews, for the 20% most impaired days (G90).
CAI?:;I 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
ISLE 18.87 | 22.03 | 19.25 | 18.96 | 19.04 | 22.34 | 20.70 | 20.49 | 20.31 | 20.12 | 17.81 | 17.56 | 16.46 | 16.22 | 18.32 | 15.63 | 13.61 | 15.45 | 14.68 | 15.03
SENE | 22.57 | 24.91 | 24.01 | 23.69 | 22.73 | 25.14 | 23.58 | 25.04 | 21.71 | 20.96 | 21.30 | 19.67 | 19.29 | 18.40 | 18.89 | 19.81 | 16.09 | 16.23 | 16.81 | 16.32
BOWA | 18.59 | 19.32 | 18.43 | 18.77 | 17.05 | 20.58 | 18.49 | 18.68 | 19.16 | 19.41 | 15.76 | 15.48 | 15.63 | 15.80 | 15.42 | 13.86 | 12.20 | 14.48 | 13.83 | 13.12
VOYA | 17.70 | 17.70 | 17.80 | 18.77 | 17.41 | 19.58 | 18.45 | 18.29 | 18.01 | 19.61 | 16.51 | 16.57 | 16.44 | 16.49 | 16.04 | 13.64 | 12.56 | 14.24 | 14.43 | 13.56
HEGL 26.28 | 24.67 | 24.55 | 27.96 | 24.44 | 24.90 | 23.88 | 22.84 | 22.47 | 23.07 | 20.08 | 19.73 | 20.31 | 18.23 | 18.25 | 18.25 | 18.55 | 17.56
Table 3-3. Annual average conditions, in deciviews, for the 20% clearest days (G10).
C;ar:s;I 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
ISLE 6.50 | 7.17 | 7.07 | 699 | 6.13 | 7.08 | 6.44 | 636 | 561 | 513 | 532 | 6.06 | 553 | 494 | 564 | 566 | 5.06 | 5.72 | 4.44 | 4.60
SENE 651 | 679 | 783 | 801 | 658 | 751 | 6.68 | 6.88 | 594 | 530 | 544 | 586 | 5.74 | 5.18 | 551 | 530 | 518 | 550 | 4.84 | 4.89
BOWA | 6.01 | 692 | 7.01 | 670 | 584 | 6.25 | 573 | 559 | 552 | 467 | 471 | 494 | 539 | 446 | 492 | 445 | 408 | 496 | 3.98 | 3.49
VOYA | 7.02 | 712 | 754 | 768 | 637 | 683 | 6.45 | 6.67 | 646 | 547 | 592 | 563 | 6.17 | 520 | 575 | 535 | 489 | 578 | 4.79 | 433
HEGL 13.64 | 12.22 | 12.66 | 13.62 | 13.34 | 12.99 | 11.71 | 10.96 | 11.61 | 11.48 | 10.99 | 9.78 | 9.97 | 9.06 | 10.20 | 9.74 | 9.58 | 8.29
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Figure 3-2. Isle Royale: Annual extinction composition for the 20% most impaired days, 2000-2019.
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Figure 3-3. Seney: Annual extinction composition for the 20% most impaired days, 2000-2019.
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BOWA, Annual Extinction Composition, 20% Most Impaired Days, 2000 - 2019
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Figure 3-4. Boundary Waters: Annual extinction composition for the 20% most impaired days, 2000-2019.

VOYA, Annual Extinction Composition, 20% Most Impaired Days, 2000 - 2019
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Figure 3-5. Voyageurs: Annual extinction composition for the 20% most impaired days, 2000-2019.

HEGL, Annual Extinction Composition, 20% Most Impaired Days, 2000 - 2019
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Figure 3-6. Hercules-Glades: Annual extinction composition for the 20% most impaired days, 2000-2019.
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3.4. Uniform Rate of Progress

Under 40 CFR 51.308(f)(1)(vi), states with Class | areas are required to report the URP for each area. The URP is
calculated for the 20% most impaired days and represents the annual rate of visibility improvement (in deciviews per
year) needed to stay on a linear path to reach natural conditions by 2064, given the 2000-2004 baseline starting point.
The URP is calculated as follows:

URP = [(2000 — 2004 ViSibilitY)ZO%most impaired — (natural ViSibilitY)zo%most impaired]/60

An example of a URP line, also known as a “glidepath,” is shown in Figure 3-7 (sourced from EPA’s December 20, 2018,
“Technical Guidance on Tracking Visibility Progress for the Second Implementation Period of the Regional Haze
Program”). The URP graph typically includes metrics about baseline and current conditions, and conditions for the 20%
clearest days. Although not shown in this example, an actual URP analysis would also include predicted visibility
conditions for the implementation period endpoint, e.g. 2028. Ideally, predicted visibility in the endpoint year is on or
below the URP line for the 20% most impaired days and no degradation occurs on the 20% clearest days.

500 5-yr running averages used to assess |
: /MR\"/ current visibility impairment (dv)
270 \ N i
240 Uniform rate of progress line ("glidepath"),
.. starting at 2000-2004 and ending at 2064 (dv)
21.0 ~— i
=
2 18.01 .
2 1501 . W& Annual average of the S ~—— !
'S 12,0 20% most impaired days (dv) e i
9.0 -
Baseline visibility conditions
6.0 4 on the 20% clearest days i
3.0 Natural conditions on the 20% most impaired days
0.0 4 . . . .
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Figure 3-7. Example diagram of the URP and related visibility tracking metrics.

The RHR allows states to adjust the URP by increasing the 2064 natural visibility condition for the 20% most impaired
days to account for impacts from anthropogenic sources outside the United States (and certain wildland prescribed
fires). EPA’s September 19, 2019, memo "Availability of Modeling Data and Associated Technical Support Document for
the EPA's Updated 2028 Visibility” provides (in its Table E-1) adjusted natural conditions that account for international
anthropogenic contributions.'* The “default adjusted” natural conditions values for the 20% most impaired days for the
LADCO and HEGL Class | areas are provided in Table 3-4, along with the unadjusted values, and the resulting URPs. This
data is provided for informational purposes only. The authority to determine URPs is limited to states with a Class | area.

Table 3-4. Uniform rate of progress values (20% most impaired) for the LADCO and HEGL Class | areas.

Baseline 2064 Natural 2064 Default URP Adjusted
Class | Area (2000-2004) Visibility Adjfxs:tt?sl Natural (dv/yr) URP
(dv) (dv) Visibility (dv) (dv/yr)
ISLE 19.63 10.17 12.99 0.16 0.11
SENE 23.58 11.11 14.07 0.21 0.16
BOWA 18.43 9.09 12.12 0.16 0.11
VOYA 17.88 9.37 12.49 0.14 0.09
HEGL 25.17 9.30 11.32 0.26 0.23

14 EPA’s default adjustments only include the international anthropogenic contributions (and not wildland prescribed fires).
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4. Selecting Sources for Four-Factor Analysis

A key step in the current RH SIP development process is determining which sources should conduct a four-factor analysis
to evaluate feasible SO, and NOx control measures. CenSARA contracted with Ramboll in 2018 to perform an area of
influence (AOI) study for Class | areas throughout and near the CenSARA region. The CenSARA AOI study combined a
residence time analysis using back-trajectory modeling with IMPROVE data to produce sulfate and nitrate extinction
weighted residence times (EWRT). The EWRT data were augmented with SO, and NOx emissions (Q) and inverse distance
weighting (1/d) to produce EWRT*Q/d metrics for sulfates and nitrates. These metrics were used to identify emission
sources with a higher probability of contributing to anthropogenically impaired visibility in Class | areas.

Of the following four source selection methods highlighted in EPA’s 2019 guidance document, the CenSARA AOI study
and the DNR’s analysis of the associated EWRT*Q/d metrics are exceeded in complexity and sophistication only by
photochemical modeling:

1) Emissions divided by distance (Q/d)

2) Trajectory analyses

3) Residence time analyses

4) Photochemical modeling (zero-out or source apportionment)

4.1. CenSARA AOI Analysis

The data and methods of the CenSARA AOI study are reviewed below and documented in Appendix B, Ramboll’s
November 2018 final report “Determining Areas of Influence — CenSARA Round Two Regional Haze.” The DNR’s analysis
of the EWRT*Q/d metrics and the associated threshold decisions are discussed in Section 4.2. The lowa sources selected
for four-factor analysis are identified in Section 4.3.

4.1.1. Residence Time (RT)

The Hybrid-Single Particle Lagrangian Integrated Trajectory (HYSPLIT) model was used to generate 72-hour back-
trajectories arriving at IMPROVE sites at 06:00, 12:00, 18:00, and 24:00 local time for trajectory ending altitudes of 100
m, 200 m, 500 m, and 1000 m for each site’s 20% most anthropogenically impaired days during the 5-year period from
2012 to 2016. HYSPLIT was configured to use hourly gridded meteorological data from the 12 km North American Model
(NAM) sigma-pressure hybrid dataset (NAMS).

The 20% most anthropogenically impaired days from each year in the 2012-2016 timeframe (the most recent 5 years
available at the time) for each Class | area were identified (flagged) in the “Daily Impairment Values Including Patched
Values” data file from the IMPROVE RHR Summary Data web page. The daily file also included IMPROVE PM; 5
component and coarse PM concentration measurements, light extinction values, visibility impairment parameters, and
“patched” values (historical seasonal median values used to fill in missing values following procedures described in EPA’s
December 20, 2018, “Technical Guidance on Tracking Visibility Progress for the Second Implementation Period of the
Regional Haze Program”) so that data were available for each day of interest during the 2012-2016 period.

The number of back trajectories needed for each Class | area (using the location of the IMPROVE monitor to represent
the location of that Class | area) grew quickly. For example, the IMPROVE monitors utilize a 1 in 3-day sampling
frequency, yielding approximately 121 scheduled sampling days per year, meaning the 20% most impaired days in a
given year are generally comprised of measurements from about 24 days. The CenSARA AOI analysis used 5 years of
data, with HYSPLIT run four times per day with four different ending heights per run. For one Class | area this yields:

5 years x ~24 (20% most impaired days/year) x 4 start-times/day x 4 end heights = 1,920 back-trajectories/Class | area

Residence time is the cumulative time that a trajectory spends in a specific geographical area. The geographical areas
were defined using EPA’s 12 km continental U.S. (CONUS) domain,® with the results aggregated to 36 km x 36 km

15 The “12US2” domain has a lower-left corner at (-2412000 m, -1620000 m) and 396x246 grid cells. The projection is Lambert-
Conformal, with Alpha = 33°, Beta = 45° and Gamma =-97°, with a center of X =-97° and Y = 40°.
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resolution. The residence times for each grid cell were normalized by the total trajectory time for each Class | area,
yielding a percentage value.

By normalizing the results, the data from all back trajectories for one Class | area (~1,920 trajectories) can be combined
into a single useful product, an example of which is shown in Figure 4-1 (smoothing'® was applied to reduce image
noise). Alternatively, it may be informative to examine the residence times separately by ending height (100 m, 200 m,
500 m, or 1000 m). However, this has two primary drawbacks. First, it raises questions about which ending height is the
most important, and second, it quadruples the data review. The DNR chose to focus on the residence time analyses that
incorporated all trajectory ending heights. This approach incorporates all available information while weighting each
trajectory equally, making this a reasonable choice.
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Figure 4-1. Example normalized residence time plot for the 20% most impaired visibility days in 2012-2016 for Isle Royale using all
ending height trajectories (100, 200, 500, and 1000 meters combined).

The absolute values of the normalized residence times (percentages) in Figure 4-1 are generally small. This is expected.
Using a single 72-hour back trajectory as an example, if the trajectory spent one hour in a given grid cell, the normalized
residence time value for that grid cell would be just 1.39% (1/72). This small number is meaningful, especially when
compared against grid cells that have a zero value (i.e. the trajectory did not traverse that area). It should be noted that
graphical depictions of residence time (such as in Figure 4-1) are sensitive to the scale/breakpoints chosen for plotting
purposes. Unshaded areas may thus have non-zero values and could contain important sources.

4.1.2. Extinction Weighted Residence Time (EWRT)

Incorporating additional data, such as measurements from the IMPROVE network, enhances the residence time analysis
by weighting geographical areas with a higher probability of influencing visibility at each of the IMPROVE sites. Previous
analyses of contributions of individual PM components to total extinction on the 20% most anthropogenically impaired

16 Based on a Gaussian filter.
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days show that sulfate and nitrate are the two major PM components that account for a large fraction of the
anthropogenic visibility impairment in the Class | areas analyzed. Extinction weighted residence time (EWRT) plots were
therefore generated for SO, and NOs; (separately) using:

N
EWRTU = Z bethTijk
k=1

where bextk is the extinction coefficient attributed to the pollutant (SO;or NOs) measured upon arrival of the k"
trajectory at the IMPROVE site, Tjj is the residence time of the k' trajectory at the grid cell (i,j), and N is the total
number of trajectories.

The gridded EWRT values were normalized to display the percentage of the domain total EWRT for the given pollutant.
An example of a normalized EWRT plot for sulfate is shown in Figure 4-2. Similar to the residence time plots, the
geographical extent of the shaded areas is dependent upon the scale/break-points chosen for plotting and shading does
not necessarily delineate the only areas of interest.
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Figure 4-2. Example normalized EWRT plot for sulfates (EWRT-SO,4) on the 20% most impaired visibility days in 2012-2016 for Isle
Royale (using all trajectory ending heights combined).

4.1.3. EWRT Combined with Emissions and Distance Weighting (EWRT*Q/d)
The EWRT values for SO4 and NOs were combined with SO, and NOx emissions (Q) data, respectively, to evaluate the
possible impacts from point?’ sources. The point source category is important because emissions released at elevated

17 point sources include the “major” point sources (those subject to Title V), such as power-plants, industrial sources, larger
manufacturing operations, and some (typically larger) institutional, non-industrial, and commercial activities. The point sources are
often split into two classes: EGU and nonEGU. The EGUs include only the power plants. All other point sources are classified as
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stack heights can more easily be transported far downwind. Inverse distance weighting was applied to incorporate the
effects of dispersion, deposition, and chemical transformation along the path of the trajectories. The distance (d) in the
(1/d) weighting factor represents the distance between the centers of the grid cell containing the emitting source and
the grid cell containing the IMPROVE site (each grid cell has a horizontal resolution of 36 km x 36 km). If the IMPROVE
monitor’s grid cell also contained emissions (i.e., d is zero), the distance was set to half of the grid cell size (i.e., 18 km).

Ramboll compiled facility-level actual 2016 emissions data and 2028 emissions forecasts (in tons per year) to produce
two different sets of EWRT*Q/d metrics for the point sources. The 2028 emissions projections were obtained from EPA’s
2011v6.3 modeling case 2028el. The DNR chose not to use the EWRT*Q/d datasets calculated from the 2028 emissions
estimates because confidence in the reasonableness of those projections was low.

The DNR instead used Ramboll’s EWRT*Q/d metrics calculated using emissions data extracted from EPA’s 2016 “alpha”
platform. For EGUs, the “alpha” platform utilized 2016 data from EPA’s Clean Air Markets Division (CAMD). For lowa’s
nonEGU point sources, the “alpha” platform included 2016-specific emissions data uploaded by the DNR to EPA’s
Emissions Inventory System (EIS). The EWRT*Q/d results also incorporate aircraft and airport ground support emissions
and some rail yard emissions that EPA categorizes as point sources.®

Ramboll calculated the EWRT*Q/d values for both nitrates (EWRT*Q/d-NOs) and sulfates (EWRT*Q/d-SO,) for each Class
| area by multiplying the pollutant-specific EWRT for the grid cell containing the facility by the facility’s 2016 “alpha”
emissions (using NOx emissions for the EWRT*Q/d-NO3z metric and SO, emissions for the EWRT*Q/d-SO4 metric), divided
by the distance to the given Class | area.

4.2. EWRT*Q/d Data Evaluation

Using the EWRT*Q/d-NOs; and EWRT*Q/d-SO, data to evaluate, rank, and select sources for four-factor analysis requires
additional processing steps and decision making.® For example, the potential importance of a source may be evaluated
using the EWRT*Q/d-NO; and EWRT*Q/d-SO, data for a given Class | area independently,?° or those values may first be
summed for each source and the resulting totals evaluated. While both approaches are potentially reasonable, the DNR
chose to combine (sum) the EWRT*Q/d-NO3 and EWRT*Q/d-SO, values for each facility. This simplified the analysis and
offered a degree of consistency with one-atmosphere principles such as the interdependence between nitrate and
sulfate chemistry and the resultant partitioning of their concentrations.

Ramboll’s AOI study and their associated spreadsheets also made it possible to limit the sources considered for four-
factor analysis to only those facilities within the grid cells that have, for example, an extinction weighted residence time
for either nitrate or sulfate (EWRT-NOs; and EWRT-SO4, respectively) greater than a given percentage of the total EWRT-
NOs or total EWRT-SO, summed across all grid cells in the CONUS domain.2! Conceptually, this EWRT-filtering process
can be thought of as creating subregions of emphasis (consisting of only those grid cells with an EWRT-NO3; or EWRT-SO4
value greater than a given percentage of the CONUS domain total), and only sources within those subregions would be
further evaluated for source selection purposes. This is a potentially reasonable approach that limits the geographical

nonEGU. The emissions from smaller stationary sources are inventoried in the nonpoint category and were reasonably excluded
from this AOI analysis. All other nonpoint, and all onroad, offroad, and other source types were also excluded (some airport and rail
sources classified by EPA as point sources were included in the AOI analysis by default, but were unimportant for lowa). At this time,
the exclusion of these sources is reasonable and supported by EPA’s 2028 source apportionment modeling, which generally indicates
that the majority of the U.S. anthropogenic visibility impairment in the central and upper Midwest Class | areas is attributable to the
point sources. For example, see Figure 39 in Appendix B of EPA’s September 19, 2019, Updated 2028 Regional Haze Modeling TSD.
18 For lowa and other states, EPA estimates the emissions from aircraft/airport and rail yard sources. For these sources, the 2016
“alpha” platform carried forward EPA’s estimates from the 2014NElv2. The EWRT*Q/d values for lowa’s aircraft/airport and rail yard
sources were small, as expected, and would remain so even with the use of 2016-specific data.

* The DNR acknowledges the Arkansas Division of Environmental Quality (DEQ) for its development, refinement, and distribution of
a source screening methodology using Ramboll’s EWRT*Q/d data. The DNR’s analysis, while slightly different, is derived from
Arkansas’ work.

20 Using the independent approach, the EWRT*Q/d-NOs data would be analyzed to select sources for NOy controls and the analysis
then repeated using the EWRT*Q/d-SO, data to select sources for SO, controls.

21 Similar filtering was also available using the EWRT*Q or the EWRT*Q/d data, but filtering by these metrics is not common.
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scope of the analysis and it may help to focus on those areas containing sources with a higher likelihood of impacting
visibility in a given Class | area. Alternatively, it may potentially exclude important sources and careful consideration is
required when selecting an EWERT-NOs or EWRT-SO, threshold. The DNR choose not to implement this optional
screening technique, thus ensuring no sources would be excluded from subsequent stages of this analysis of the
EWRT*Q/d data.

To use the combined EWRT*Q/d metric, the DNR first modified Ramboll’s spreadsheet to calculate the combined
EWRT*Q/d value for each facility, accomplished by simple addition (EWRT*Q/d-NOs + EWRT*Q/d-S04).?? Those results
were then sorted from largest to smallest. In theory, it is possible to use just this information to select sources for four-
factor analysis by merely identifying all facilities in the state that have a combined EWRT*Q/d value above a chosen
threshold. In practice, this approach is complex and impractical. Identifying a reasonable threshold is difficult and a
single combined EWRT*Q/d threshold value would most likely not be appropriate for all Class | areas of interest.
Attempting to identify multiple thresholds (e.g. one for each Class | area) only compounds the problem.

An appropriate solution is to use the combined EWRT*Q/d data in a normalized sense. The normalization is computed
by dividing each facility’s combined EWRT*Q/d value by the sum of all the combined EWRT*Q/d values for that Class |
area across all grid cells in the CONUS domain.?? This normalization simply converts each facility’s EWNRT*Q/d value into
a percentage contribution to the total EWRT*Q/d for the given Class | area. This normalization process is conceptually
identical to that used to normalize the residence time (and EWRT) analyses for plotting purposes.

One potentially reasonable approach to select sources for four-factor analysis is to identify all sources with an individual
impact greater than a given percentage contribution threshold, such as 1%. Another option, and the one selected by the
DNR, is to first use the per-facility percentage contributions (ranked from largest to smallest)? to compute a cumulative
(rolling total) percentage. Using a cumulative percentage approach treats each Class | area equally. It guarantees that
those sources contributing to a given percentage of the total visibility impairment for a Class | area, as represented by
the combined (sulfate plus nitrate) EWRT*Q/d metric, will be considered for four-factor analysis.

Using the rolling total approach incurs one additional decision, selecting an appropriate cumulative percentage
threshold. The DNR designed its threshold so that all lowa sources that contribute to the majority of the combined
(sulfate plus nitrate) EWRT*Q/d impacts in any given Class | area would be selected for four-factor analysis. The
threshold is identified in a given Class | area as the rolling total that traverses, and thus exceeds, fifty percent.?®> The DNR
first examined the results for the ISLE, SENE, BOWA, VOYA, and HEGL Class | areas, but then extended the review to
include the seven additional Class | areas listed previously in Table 2-5.

The AOI analytical spreadsheet tool is included in Appendix C-1 and a copy of the results for each of the 12 Class | areas
evaluated by the DNR is provided in Appendix C-2. As an example, results from the Isle Royale analysis are provided in
Table 4-1. The “Combined EWRT*Q/d” contributions are sorted in descending order and the listed facilities are those
that account for the majority of the total impact.?®

22 The DNR further modified Ramboll’s spreadsheet to increase the number of rows included in the calculations to ensure no sources
were inadvertently omitted. Other refinements and data additions were also made and corrections were applied to address two
emission inventory errors identified by the Wisconsin DNR. See the README tab of Appendix C-1 for additional information.

23 Had the DNR used an EWRT-filtering process, the combined EWRT*Q/d total for that Class | area would include only those values
from sources within the grid cells meeting the EWRT-NOs and/or EWRT-SO; filtering threshold (the “subregion(s)”).

24 Sorting the individual source percentage contributions from largest to smallest before computing the cumulative percentages
(rolling totals) is an important, logical, and necessary step. To select the most impactful sources, the per-facility AOl impacts must be
ranked from highest to lowest.

25 The exact value of this threshold varies slightly from one Class | area to another. For the 12 Class | areas evaluated by the DNR, the
specific threshold values ranged from no less than 50.15% (at ISLE) up to 51.43% (at VOYA).

26 Because the combined EWRT*Q/d metric is sorted in descending order (from largest to smallest), the sources with the largest
impacts are listed first. The resulting cumulative totals (%) are rolling values (where the value in a given row is added to all the values
from those above it) and are therefore naturally listed from smallest to largest.
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Table 4-1. Cumulative rankings for the majority of the combined (NO;3 plus SO,

EWRT*Q/d AOI metrics for Isle Royale.

Facility 2016 2016 d EWRT - EWRT - | Combined Percent Cumulative
(*lowa sources) State | FIPS NOx SO (km) NO; SO, EWRT*Q/d Total Total (%)
(tpy) (tpy) EWRT*Q/d

Tilden Mining Company LC MI | 26103 | 12,676 245 120 12051 13933 1300313 8.22% 8.22%
Wisconsin Electric Power Company Mi 26103 3,758 5,885 114 8294 11111 848113 5.36% 13.59%
Arcelormittal Burns Harbor LLC IN 18127 8,599 12,831 653 10845 10394 347053 2.20% 15.78%
St. Clair / Belle River Power Plant MI | 26147 | 13,293 37,160 685 1427 5819 343276 2.17% 17.96%
JH Campbell Plant MI | 26139 2,354 12,850 528 5290 12775 334157 2.11% 20.07%
Xcel Energy - Sherburne Generating Plant MN | 27141 8,471 8,504 499 10186 7040 292959 1.85% 21.92%
Empire Iron Mining Partnership Ml 26103 4,389 373 120 6416 9407 263596 1.67% 23.59%
Expera Specialty Solutions WI | 55085 1,168 1,596 225 13648 19236 206927 1.31% 24.90%
Expera Specialty Solutions LLC WI | 55087 1,577 6,532 354 6278 9660 206142 1.30% 26.20%
Ameren Missouri Labadie Plant MO | 29071 6,576 31,113 1011 3399 4972 175175 1.11% 27.31%
L Anse Warden Electric Company LLC MI | 26013 214 284 82 20783 34249 172794 1.09% 28.40%
WPL - Edgewater Generating Station Wl | 55117 1,307 5,981 418 6631 10245 167428 1.06% 29.46%
Northshore Mining Co - Silver Bay MN | 27075 1,581 933 236 14271 15289 155809 0.99% 30.45%
Thomas Hill Energy Center Power Division Thomas Hill MO | 29175 | 12,456 14,411 949 5013 5574 150450 0.95% 31.40%
Duke Energy Indiana LLC - Gibson Genera IN 18051 | 13,190 14,963 1009 3233 7044 146763 0.93% 32.33%
WPL - Columbia Energy Center WI | 55021 3,482 1,393 453 12500 14467 140510 0.89% 33.22%
US Steel Corp - Minntac MN | 27137 6,366 1,149 339 6265 6323 139224 0.88% 34.10%
*MidAmerican Energy Co - Louisa Station 1A 19115 3,120 5,129 721 10739 12587 135957 0.86% 34.96%
Verso Escanaba LLC M 26041 1,700 727 202 10479 13087 135445 0.86% 35.81%
Tennessee Valley Authority (TVA) - Shawnee Fossil Plant KY 21145 | 11,002 23,808 1144 2223 5425 134239 0.85% 36.66%
Catalyst Paper - Biron Mill WI 55141 1,436 2,506 360 11830 12155 131670 0.83% 37.50%
Duke Energy Indiana LLC - Cayuga Genera IN 18165 | 12,379 2,819 839 6725 7804 125499 0.79% 38.29%
Chicago O Hare International Airport IL 17031 4,984 491 610 13471 10531 118603 0.75% 39.04%
Wisconsin Rapids Paper Mill WI | 55141 1,875 1,622 365 11830 12155 114810 0.73% 39.77%
Minnesota Power Inc - Boswell Energy Ctr MN | 27061 4,314 3,644 417 6395 5553 114611 0.72% 40.49%
Arcelormittal USA LLC IN 18089 4,132 2,392 646 10633 11147 109241 0.69% 41.18%
Cokenergy LLC - contractor of ArcelorMi IN 18089 0 6,298 645 10633 11147 108839 0.69% 41.87%
Will County Generating Station IL 17197 1,053 4,507 648 11077 11947 101155 0.64% 42.51%
Entergy Arkansas Inc - Independence Plant AR 5063 9,867 22,570 1333 1834 4933 97072 0.61% 43.12%
Midwest Generation LLC IL 17179 2,959 8,209 777 4798 7235 94660 0.60% 43.72%
US Steel Gary Work IN 18089 3,143 2,590 653 10845 10394 93468 0.59% 44.31%
Waukegan Electric Generating Station IL 17097 1,031 2,734 565 14975 12912 89782 0.57% 44.88%
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Facility 2016 2016 d EWRT - EWRT - | Combined Percent Cumulative
(*lowa sources) State | FIPS NOx SO: (km) NO; SO, EWRT*Q/d Total Total (%)
(tpy) (tpy) EWRT*Q/d

Wisconsin Public Service Corporation - Weston Plant Wi 55073 1,087 1,337 312 11062 11428 87453 0.55% 45.44%
*Walter Scott Jr Energy Center 1A 19155 5,474 8,975 927 4570 6240 87432 0.55% 45.99%
WI Electric Power, dba WE Energies - Pleasant Prairie Wi 55059 2,227 1,087 548 14975 12912 86507 0.55% 46.54%
Archer Daniels Midland Co IL 17115 2,078 7,363 845 6881 7836 85228 0.54% 47.07%
NIPSCO RM Schahfer Generating Station IN 18073 4,397 1,441 699 9713 11540 84838 0.54% 47.61%
Avon Lake Power Plant (0247030013) OH | 39093 2,062 9,021 819 3896 6668 83261 0.53% 48.14%
Xcel Energy - Allen S King Generating Plant MN | 27163 1,395 1,515 448 12963 12669 83206 0.53% 48.66%
Dynegy Midwest Generation LLC IL 17155 1,208 4,082 690 8289 11413 81989 0.52% 49.18%
Midwest Generation LLC IL 17197 962 3,202 663 10220 12920 77248 0.49% 49.67%
Expera Specialty Solutions LLC WI | 55073 640 1,469 321 11724 11441 75855 0.48% 50.15%
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4.3. Sources Selected for Four-Factor Analysis
The DNR’s evaluation of the AOI data produced two lowa facilities to select for four-factor analysis: Louisa Generating
Station (LGS) and Walter Scott Jr. Energy Center (WSEC). As indicated in Table 4-2, both are coal-fired EGUs (power
plants) operated by MidAmerican Energy Company (MidAmerican). LGS is located along the Mississippi River in the
northeastern corner of Louisa County in eastern lowa and WSEC is located along the Missouri River in southwestern
Pottawattamie County in western lowa (see Figure 4-3). LGS and WSEC each contributed to the majority of the
combined EWRT*Q/d visibility impacts at Isle Royale. No other lowa source contributed above that threshold in any of
the 11 other Class | areas evaluated (SENE, BOWA, VOYA, HEGL, CACR, UPBU, MACA, MING, WIMO, BADL, and WICA).

Table 4-2. lowa sources selected for four-factor analysis.

- - Unit DNR Latitude
Company Facility Name | Facility Type Descriptions Pollutants Facility ID County Longitude
. . Louisa One (1) coal-
E 1.3181
Z’:S;Amzzcan Generating ( Gol\JNer lant) fired boiler Soljgnd 58-07-001 | Louisa _21369833
gy L0 Station (LGS) P P (main boiler) X )
MidAmerican | Valter ScottJr 1., Two 2) coal- | ¢y g | 41.1806
Enerav Co Energy Center (power plant) fired boilers NO 78-01-026 | Pottawattamie .95 8390
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Figure 4-3. Locations of LGS and WSEC.
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5. Four-Factor Analysis

On July 15, 2020, the DNR requested that MidAmerican Energy Company (MidAmerican) submit a four-factor analysis
for Louisa Generating Station (LGS) and Walter Scott Jr. Energy Center (WSEC). An analysis of the four statutory factors
begins with the identification of potential control measures that reduce emissions of visibility impairing pollutants. The
four statutory factors evaluated for each measure are:

1) the costs of compliance,

2) the time necessary for compliance,

3) the energy and non-air quality environmental impacts of compliance, and

4) the remaining useful life of the source.

In 40 CFR 51.308(f)(2)(i) EPA requires that these four statutory factors be evaluated to determine the emission reduction
measures that are necessary to make reasonable progress. EPA guidance also permits consideration of an optional fifth
factor, visibility benefits, when determining which control measures are necessary to make reasonable progress towards
natural visibility conditions.

MidAmerican submitted the requested four-factor analysis on December 14, 2020, and later provided a superseding
version, dated August 9, 2021. In this SIP revision, the DNR relies solely on the newer analysis, included here as Appendix
D-1. The newer version improves the calculated cost estimates by using a firm-specific interest rate. Additionally,
MidAmerican updated its visibility benefits analysis to incorporate recent CAMx PSAT results from LADCO’s new (at the
time) 2028,016 photochemical modeling platform.

5.1. Source Characteristics

LGS produces steam for electricity generation by combusting subbituminous low-sulfur coal in a dry bottom wall-fired
boiler with a maximum rated heat capacity of 8,000 MMBtu/hr. The high-pressure steam spins a generator with a
nameplate capacity of 811.9 megawatts (MW). Commercial operation began in 1983. The boiler is equipped with a dry
lime flue gas desulfurization (FGD) system to reduce SO, emissions and low NOx burners (LNB) with overfire air (OFA) to
reduce NOx emissions.

WSEC includes two dry bottom wall-fired boilers that both combust subbituminous low-sulfur coal to produce steam for
electricity generation. The two boilers, identified as Unit 3 (WSEC-3) and Unit 4 (WSEC-4),? are rated at 7,700
MMBtu/hr and 7,675 MMBtu/hr, respectively. WSEC-3 began commercial operation in 1978 and serves a generator with
a nameplate capacity of 725.8 MW. WSEC-4 began commercial operation in 2007 and serves a generator with a
nameplate capacity of 922.5 MW. Both units are equipped with dry lime FGD to reduce SO, emissions and LNB with OFA
to reduce NOxy. Unit 4 additionally includes a selective catalytic reduction (SCR) system to further control NOx emissions.
Table 5-1 summarizes characteristics associated with the main boilers at LGS and WSEC.

Table 5-1. Unit characteristics for MidAmerican’s Louisa Generating Station and Walter Scott Jr. Energy Center.

- Unit Maximum Rated Nameplate | Online Existing SO, Existing NOx
Facility Name .
ID Heat Input Capacity Year Controls Controls
Louisa Generating Station 101 8,000 MMBtu/hr 811.9 MW 1983 Dry Lime FGD LNB+OFA
Walter Scott Jr Energy 3 7,700 MMBtu/hr 725.8 MW 1978 Dry Lime FGD LNB+OFA
Center 4 7,675 MMBtu/hr 922.5 MW 2007 Dry Lime FGD | LNB+OFA, SCR

In 2003, WSEC-4 was subject to the prevention of significant deterioration (PSD) preconstruction permitting process for
its SO, and NOyx emissions. As part of the PSD review process, Best Available Control Technology (BACT) for SO, was
determined to be an FGD system with an emission limit of 0.1 Ib/MMBtu (30-day rolling average) and an annual
emission restriction of 3,362 tons per rolling 12-month period. For NOyx, the BACT emission limit was established at 0.07
Ib/MMBtu (30-day rolling average) based on the best available control option of low NOyx burners, overfire air, and SCR,
with an annual emission restriction of 2,353 tons per rolling 12-month period. The BACT emission limits are established

27 Units 1 and 2 at WSEC retired in 2015 and are permanently prohibited from operating. On September 18, 2015, the lowa DNR
rescinded their air construction permits: 72-A-162-S4 (Unit 1) and 72-A-173-P3 (Unit 2) .
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as enforceable restrictions in lowa DNR air construction permit 03-A-425-P4, available in Appendix E or DNR’s
construction permit search. Compliance must be demonstrated using continuous emission monitoring systems (CEMS).

5.2. Emissions and Operations Review
Table 5-2 provides the 2009-2021 annual unit-level emissions and heat input data from CAMD? for LGS, WSEC-3, and
WSEC-4. Table 5-3 contains the calculated annual emission rates, in Ib/MMBtu. The selected 2009-2021 timeframe
includes the most recent complete year available in CAMD (at the time) and all prior years back to the beginning of the
first 10-year implementation period (2009-2018). The use of recent emissions information is preferred for evaluation

purposes but due to the impacts of the COVID-19 pandemic the 2020 emissions and operations data is not

representative of normal conditions and the representativity of 2021, while appearing more typical, is still uncertain. To
establish representative baseline emissions, the four-factor analysis will use three-year averages calculated using the
2017-2019 data. For these units, the 2017-2019 timeframe is considered to be a recent and representative period.

Table 5-2. Annual 2009-2021 SO, and NOyx emissions and heat input data2® from CAMD for LGS and WSEC.

Year SO; (tpy) NOx (tpy) Heat Input (MMBtu)

LGS | WSEC-3 | WSEC-4 | LGS | WSEC3 | WSEC-4 LGS | WSEC3 | WsEC4
2009 2250 7,983 1913 | 4,136 4579 1,625 | 46,174,909 46,124,800 53,469,751
2010 7075 8723 2,129 | 4,745 5411 1,405 |51,089,371 56,787,742 53,870,361
2011 7306 9,642 2246 | 3,721 5311 1,635 |42,889,900 54,717,238 55,587,681
2012 8743 9335 2244 | 4691 5360 1,684 |51,933,353 50,382,792 54,538,957
2013 8206 9,043 2,134 | 4348 6066 1,519 |47,963,080 48,892,424 50,497,488
2014 9,365 9,119 2,045 | 4,630 538 1,378 |[52557,962 50,318,160 48,701,307
2015 6098 6630 2,113 | 3,416 4240 1,425 39,730,725 38,180,672 53,696,657
2016 5156 7,365 1,601 | 3,131 4326 1,141 |35208,861 42,314,661 41,119,547
2017 5237 8486 1,291 | 3,490 5437 1,044 |36,681,145 48,261,687 36,887,210
2018 7332 8118 1,835 | 4,871 5186 1,548 | 51,727,847 45,240,043 56,396,028
2019 5286 7,520 1,375 | 2,960 4,466 1,126 | 34,547,040 41,855,533 41,913,267
2020 2,870 5,113 847 1,687 2,839 584 | 19,483,009 27,238,459 24,994,030
2021 6722 7236 1,125 | 3,700 4,701 827 | 42,884,100 38,440,324 28,699,266

Table 5-3. Annual emission rates, in lb/MMBtu, calculated using the CAMD data.

Year SO; Rate (Ib/MMBtu) NOx Rate (Ib/MMBtu)

LGS | WSEC-3 | WSEC-4 | LGS | WSEC-3 | WSEC-4
2009 0097 0346 0072 | 0179 0199  0.061
2010 0277 0307 0079 | 018 0191  0.052
2011 0341 0352 0081 | 0174 0194  0.059
2012 0337 0371 0082 | 0181 0213  0.062
2013 0342 0370 0085 | 0181 0248  0.060
2014 0356 0362 0084 | 0176 0214  0.057
2015 0307 0347 0079 | 0172 0222  0.053
2016 0293 0348 0078 | 0178 0204  0.056
2017 0286 0352 0070 | 0190 0225  0.057
2018 0283 0359 0065 | 0188 0229  0.055
2019 0306 0359 0066 | 0171 0213  0.054
2020 0295 0375 0068 | 0173 0208  0.047
2021 0314 0376 0078 | 0173 0245  0.058

28 |n July 2022, CAMD replaced the Air Markets Program Data (AMPD) tool with the Clean Air Markets Program Data (CAMPD) tool.
The DNR simply refers to the underlying EGU emissions information, which should be unchanged, as “CAMD” data.
2% Note, the 2016 emissions data for LGS and WSEC shown in Table 4-1 predate revisions made to the CAMD data that are reflected
in this table. The differences are relatively small (27 tons or less) and do not impact results or conclusions.
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The data in Table 5-2 are plotted in Figure 5-1 through Figure 5-3. Throughout the 2009-2021 timeframe, the variability
in each unit’s annual tons of actual emissions is likely most attributable to changes in heat input. This assumption is
based on the relatively small interannual variability in each unit’s annualized Ib/MMBtu emission rates. The largest

exceptions occur within the 2009 through 2011 timeframe for LGS where its SO, emission rates increase from 0.097 to
0.341 Ib/MMBtu.

Across the 2009-2021 timeframe, the annual tons of SO, emissions from LGS and WSEC-3 generally peaked within the

years from 2011-2014. Variability is less pronounced in their 2009-2021 annual NOx emissions. WSEC-4 is subject to
more stringent emission limits and this is reflected in its emissions data.
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Figure 5-1. Annual 2009-2021 SO,, NOyx, and heat input data from CAMD for LGS.
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Figure 5-2. Annual 2009-2021 SO,, NOy, and heat input data from CAMD for WSEC-3.
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Figure 5-3. Annual 2009-2021 SO,, NOyx, and heat input data from CAMD for WSEC-4.

5.2.1. Projected Boiler Operation for the Second Implementation Period

MidAmerican anticipates that the utilization of LGS, WSEC-3, and WSEC-4 will decrease through 2028 due to the
increased integration of renewable energy. However, for purposes of the four-factor analysis, MidAmerican assumed
that future boiler utilization, and thus future emissions, will remain unchanged from the baseline. Therefore,
MidAmerican did not project that actual emissions will decrease and the four statutory factors were evaluated using the
representative baseline emissions.

5.3. Identification of Technically Feasible Control Measures

To begin the analysis of the four statutory factors, MidAmerican first identified the technically feasible SO, and NOx
emissions control options for LGS, WSEC-3, and WSEC-4. For SO,, MidAmerican identified the following three
technologies: wet flue gas desulfurization (wet FGD), dry flue gas desulfurization (dry FGD), and dry sorbent injection
(DSI). The DSI control option was not evaluated further because, as a stand-alone control technology, it is less effective
at reducing SO, emissions than the existing dry FGD systems that are already installed on these units. While adding DSI
might provide additional benefits to boilers equipped with dry FGD systems that burn high-sulfur coal, these units burn
low-sulfur coal and the addition of DSI would not improve their overall performance. Therefore, DSl is not considered a
feasible control measure for these three boilers.

For NOx, MidAmerican identified the following controls as technically feasible for all three units: SNCR and SCR. Each
boiler is already equipped with LNB and OFA, so these needed no further consideration.

The lowa DNR required that MidAmerican characterize the four statutory factors for all technically feasible SO, and NOx
control options identified.

5.3.1. WSEC4

WSEC-4 is currently equipped with all feasible control options identified by MidAmerican and no additional technically
feasible control measures were identified to further reduce NOx and SO, emissions. WSEC-4’s 2017-2019 actual average
SO, emission rate of 0.067 Ib/MMBtu provides the same level of performance as a wet FGD system. The system of NOx
controls on WSEC-4 achieves a 2017-2019 average NOyx emission rate of 0.055 Ib/MMBtu, consistent with the lowest
limits in EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database.

Permit 03-A-425-P4 restricts WSEC-4 to an enforceable BACT SO, emission limit of 0.1 Ib/MMBtu. According to EPA’s

2019 guidance, the stringency of that limit is twice the level considered reasonable for purposes of regional haze, as:
“...an EGU that has add-on flue gas desulfurization (FGD) and that meets the applicable alternative SO, emission
limit of the 2012 Mercury Air Toxics Standards (MATS) rule for power plants...0.2 Ib/MMBtu for coal-fired
EGUs...is low enough that it is unlikely that an analysis of control measures for a source already equipped with a
scrubber and meeting one of these limits would conclude that even more stringent control of SO; is necessary to
make reasonable progress.”
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WSEC-4 is restricted to a NOx emission limit of 0.07 Ib/MMBtu. In review of the RBLC to compare WSEC-4’s NOx limit to
BACT limits established since 2012, WSEC-4 remains in the top percentage of the lowest emission limits established on
coal-fired EGUs.

Based on the available information, no additional technically feasible control options are identified for WSEC-4. The
existing emission limits represent a level of control that is considered reasonable for regional haze purposes and the
lowa DNR has determined that no further review of WSEC-4 is required at this time.

5.3.2. LGS and WSEC-3

Four potential control measures were identified for both LGS and WSEC-3, two measures reduce SO, and two reduce
NOxy, as shown in Table 5-4. The candidate SO, measures are operational improvements to the existing dry FGD systems
and replacement with new wet FGDs. The candidate NOx measures include the addition of either SNCR or SCR system:s.

Table 5-4. Candidate control measures for both LGS and WSEC-3.

SO; NOx
Improve Operation of Existing Dry FGD SNCR
New Wet FGD SCR

5.4. Factor 1 - Cost of Controls

Control costs are frequently evaluated in dollars per ton of pollutant reduced. The total annualized costs for a given
technically feasible control technology are divided by the estimated annual actual emission reductions provided by that
option. One-time capital costs, such as equipment and installation, are annualized in the annual capital recovery cost.
The capital recovery cost is added to the operation and maintenance (O&M) costs to produce total annualized costs.

Table 5-5 summarizes the cost estimates provided by MidAmerican, in 2019 dollars (2019S), for the two SO, control
options at LGS and WSEC-3. Table 5-6 provides the NOx control measures costs for SNCR and SCR. Operational
improvements to the existing dry FGD systems incur no capital costs because both LGS and WSEC-3 have existing dry
FGD systems. The total annual costs for improving the existing dry FGD systems are attributable to the costs of increased
lime reagent usage and commensurate increased waste disposal costs, which are incorporated in the annual O&M costs.

Table 5-5. SO, control measure costs estimated by MidAmerican for LGS and WSEC-3.

LGS (Unit 101) WSEC-3
SO, Control Measures Improve Existing Improve Existing
o e Wet FGD o e Wet FGD
Capital Cost (2019S) - $398,140,000 - $370,150,000
Capital Recovery Cost (20195/yr) - $40,136,000 - $37,314,000
Annual O&M Cost (20195/yr) $1,102,000 $1,986,000 $1,248,000 $3,849,000
Total Annualized Cost (2019S/yr) $1,102,000 $42,122,000 $1,248,000 $41,163,000
Emissions with tpy 2,049 1,230 2,256 1,354
Controls Ib/MMBtu 0.1 0.06 0.1 0.06
Baseline Emissions tpy 5,952 8,041
(2017-2019 avg) lb/MMBtu 0.292 0.357
Emission Change vs tpy -3,903 -4,722 -5,785 -6,687
Baseline % -66% -79% -72% -83%
Cost Effectiveness (20195/Ton) $282 $8,920 $216 $6,160
Incremental Cost (2019$/Ton) n/a $50,090 n/a $44,250
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Table 5-6. NOx control measure costs estimated by MidAmerican for LGS and WSEC-3.

NOx Control Measures LGS (Unit 101) WSEC-3
SNCR SCR SNCR SCR
Capital Cost (2019S) $14,175,300 $236,140,160 $13,851,200 $238,436,408
Capital Recovery Cost (20195/yr) $1,429,000 $20,709,492 $1,396,300 $20,910,873
Annual O&M Cost (20195/yr) $2,192,000 $3,562,450 $2,844,000 $3,860,815
Total Annualized Cost (2019S/yr) $3,621,000 $24,271,942 $4,240,300 $24,771,688
Emissions with tpy 3,208 1,035 4,275 1,181
Controls lb/MMBtu 0.157 0.05 0.181 0.05
Baseline Emissions tpy 3,774 5,030
(2017-2019 avg) lb/MMBtu 0.183 0.223
Emission Change vs tpy -566 -2,739 -755 -3,849
Baseline % -15% -73% -15% -77%
Cost Effectiveness (2019$/Ton) $6,398 $8,862 $5,616 $6,436
Incremental Cost (2019$/Ton) n/a $9,500 n/a $6,640

The lowa DNR evaluated the cost estimates for each technically feasible control option provided by MidAmerican.*® No
restrictions on operations were evaluated or considered as part of the control cost analysis because MidAmerican
assumed LGS and WSEC-3 will continue to operate at baseline levels. The lowa DNR determined that MidAmerican
followed the procedures specified in EPA’s Control Cost Manual to estimate control option costs, such as considering the
full useful life of the control equipment (30 years for SCR and 20 years for the other control options), labor costs,
interest rate, and operation and maintenance costs. MidAmerican utilized a firm-specific interest rate approved by the
lowa Utilities Board of 7.862% to estimate annual capital recovery costs for new control equipment estimates. In
accordance with EPA’s Control Cost Manual, the lowa DNR requested, and MidAmerican provided, additional
justification to support the firm-specific interest rate of 7.862%.3! The lowa DNR determined that the firm-specific
interest rate is appropriate in this case. No additional costs were considered for equipment removal, additional water
treatment systems, or any cost related to compliance such as unit shutdowns due to new control equipment installation.

5.5. Factor 2 — Time Necessary for Compliance

Improve Existing Dry FGD Systems

MidAmerican estimates that the implementation of operational improvements to the existing dry FGD systems at both
LGS and WSEC-3 could be implemented relatively quickly, within approximately six months, to allow for testing and FGD
system optimization.

New Wet FGD Systems

MidAmerican estimates it would take approximately five years to install a new wet FGD system. This time is needed to
design, permit, procure, install, and startup the new system. Additionally, the installation of a wet FGD system requires
the given unit to be out of service and a unit’s planned outage must accommodate regional electricity demands and be
coordinated with the maintenance shutdowns of other regionally affected utilities.

30 The specific control cost analysis conducted by the lowa DNR for SNCR and SCR is provided in Appendix D-2.
31 The firm-specific interest rate justification document is provided in Appendix D-3.
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SNCR and SCR

MidAmerican estimates that SNCR could be implemented within three years and SCR could be implemented within five
years. This time is needed to design, permit, procure, install, and startup the new system. Additionally, the installation of
either SNCR or SCR requires the given unit to be out of service and a unit’s planned outage must accommodate regional
electricity demands and be coordinated with the maintenance shutdowns of other regionally affected utilities.

The lowa DNR reviewed MidAmerican’s estimates for the time necessary for compliance for each technically feasible
control option to determine if they were reasonable. This factor was not used to eliminate technically feasible control
options but was considered to determine the appropriate enforceable timeframes for implementing control
improvements or installing new control equipment.

5.6. Factor 3 — Energy and Non-Air Quality Environmental Impacts

Improve Existing Dry FGD Systems

MidAmerican estimates that implementing operational improvements to the existing dry FGD systems would increase
the use of lime injection which will result in a small increase in material handling and solid waste disposal costs.

New Wet FGD Systems

According to MidAmerican, the use of a wet FGD system has several environmental impacts compared to the existing
dry system. Wet FGD systems create significantly greater volumes of waste that must be dewatered and disposed. A wet
system uses significantly more water than a dry system. They also generate a wastewater stream that must be treated
and discharged. MidAmerican considered the additional waste water generation costs in the control measure costs for
new wet FGD systems.

SNCR and SCR

SNCR and SCR systems both utilize some form of ammonia as a reagent to promote the conversion of NOx to elemental
nitrogen and water. Due to imperfect mixing between the flue gas and the reagent, a greater amount of reagent, i.e.
ammonia, must be injected to achieve the desired NOx reduction. The excess ammonia remains unreacted in the process
and is emitted from the stack to the atmosphere as ammonia “slip.” According to MidAmerican, the excess ammonia
emissions associated with SCR are typically between 2 to 10 ppm and SNCR are between 10 to 20 ppm. The excess
ammonia emissions can combine with other pollutants such as sulfur compounds to form fine particulate matter. The
additional fine particulate formation has the potential to adversely impact the surrounding area and the environment.

Ammonia for these processes can be provided using either anhydrous ammonia, agueous ammonia, or urea. Storage
and the use of these forms of ammonia, especially anhydrous ammonia, can raise significant safety concerns. However,
with proper system design and operation, these safety issues are manageable.

Retrofitting SCR would also increase the parasitic electrical load of the station as the ancillary systems that support the
SCR require auxiliary power. Additionally, placement of the SCR catalyst grid in the exhaust flow path of the boiler
causes backpressure, which must be overcome by supplying additional power to the existing flue gas systems. An SNCR
system would incur some smaller auxiliary power consumption loads as well.

The lowa DNR reviewed MidAmerican’s energy and non-air quality environmental impacts for each technically feasible
control option to determine if the proposed control measures will cause a negative effect on the environment. The
energy and non-air quality environmental impacts are considered but do not eliminate any technically feasible control
options identified by MidAmerican.

5.7. Factor 4 — Remaining Useful Life

MidAmerican did not request to restrict or limit the operation of LGS or WSEC-3 and neither unit has a scheduled
retirement date. Therefore, this factor does not affect annualized costs since LGS and WSEC-3 are both projected to
operate at levels equivalent to the 2017-2019 baseline, and the costs of controls (Factor 1) consider the full life of the
controls. The lowa DNR determined that this statutory factor does not weigh for or against a particular control option.
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5.8. Optional 5" Factor — Visibility Impacts

EPA’s 2019 and 2021 guidance documents both permit the consideration of visibility benefits when determining which
controls are necessary to make reasonable progress towards natural visibility conditions. MidAmerican did provide a
visibility impact assessment, however, the lowa DNR conducted an independent analysis, as discussed below.

Using LADCO’s 2028,016 CAMx PSAT modeling results, the lowa DNR quantified, in Mm™, lowa’s predicted anthropogenic
(“Anthro.”) sulfate and nitrate contributions to the total modeled visibility impairment for the 20% most impaired days
at the LADCO and HEGL Class | areas, as shown in Table 5-7. The sulfate and nitrate contributions from every other state
in the continental U.S. (all 47 other states plus Washington D.C. and tribal areas) were summed in the “All Other States
Anthro.” column. The “All Else Modeled” column provides the sulfate and nitrate contributions from all other modeled
sources, which encompasses initial conditions & boundary conditions; natural sources; fires; and sources in Canada,
Mexico, and other locations (e.g. offshore).

For simplicity, the DNR summed the PSAT results for the primary particulate contributions from the elemental carbon
(EC), the fine crustal (FC), and the coarse mass (CM) components across all sources (anthropogenic and natural) and
across all regions/locations in the model domain. The contributions from secondary organic aerosols are represented by
the “OC Est.” (which are calculated values and not direct PSAT results, as discussed previously).

The summation of all the aforementioned component contributions produces the total predicted modeled visibility
impairment in 2028 for each area. The totals should not be converted to deciviews because they exclude site-specific
Rayleigh scattering values (and sea salt constants).

Table 5-7. Modeled 2028 contributions for the 20% most impaired days at the LADCO and HEGL Class | areas.

lowa Anthro." All Other States All Else Modeled?>? Total

Class | (Mm') Anthro. (Mm) (Mm) FCHRCHCM | OCESt [ podeled

Area Sulfate  Nitrate | Sulfate Nitrate | Sulfate  Nitrate (Mm”) (Mm~) (Mm?)
ISLE 0.648 0.653 5.514 8.674 7.98 5.511 3.221 4.169 36.36
SENE 0.593 0.798 8.380 12.331 8.02 6.625 3.268 5.105 45.12
BOWA 0.395 0.463 3.869 5.908 6.89 5.439 2.721 3.626 29.31
VOYA 0.439 0.325 3.992 4.769 5.97 6.946 2.778 3.523 28.74
HEGL 1.000 0.792 13.267 9.198 6.11 4.877 5.278 7.617 48.13

flowa’s maximum sulfate and maximum nitrate impacts are highlighted.

Among the five Class | areas linked to lowa, the maximum predicted sulfate and nitrate contributions attributable to
lowa’s anthropogenic emissions are 1.000 Mm™ and 0.798 Mm’?, respectively. The maximum sulfate impact is linked to
HEGL and the maximum nitrate impact is linked to SENE, as highlighted in Table 5-7. Those impacts equate to
contributions representing 2.1% and 1.8% of the total modeled visibility impairment in those areas, shown in Table 5-8.

Table 5-8. Percentage contributions to the 2028 total modeled visibility impairment on the 20% most impaired days.

All Other States All Else Modeled?? Total
lowa Anthro. (%
Class | (%) Anthro. (%) (%) ECHCHCM | e kst (%) | Modeled
Area - - - (%) o
Sulfate Nitrate | Sulfate Nitrate | Sulfate Nitrate (%)
ISLE 1.8% 1.8% 15.2% 23.9% 21.9% 15.2% 8.9% 11.5% 100%
SENE 1.3% 1.8% 18.6% 27.3% 17.8% 14.7% 7.2% 11.3% 100%
BOWA 1.3% 1.6% 13.2% 20.2% 23.5% 18.6% 9.3% 12.4% 100%
VOYA 1.5% 1.1% 13.9% 16.6% 20.8% 24.2% 9.7% 12.3% 100%
HEGL 2.1% 1.6% 27.6% 19.1% 12.7% 10.1% 11.0% 15.8% 100%

32 The DNR placed contributions from fires in the “All Else Modeled” category. See footnotes 7 and 8 for additional information.
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The “lowa Anthro.” contributions above represent the contributions from all anthropogenic SO, and NOx sources in the
state, including LGS and WSEC. Obtaining the modeled impacts attributable to just LGS and WSEC would require a new
PSAT simulation configured to provide that additional detail, or zero-out runs. Absent those demanding modeling

exercises, an emissions proportionality assessment using the source-specific emissions for LGS and WSEC ratioed to the
state-wide totals offers an objective and manageable means of investigating possible individual contributions from LGS

and WSEC-3.

The lowa DNR performed the emissions proportionality calculations using LADCO’s 2028 emissions projections and not
the 2016 base year emissions data, for consistency with the 2028 PSAT results. At the facility level, LGS and WSEC are
predicted (by ERTAC v16.1) to remain the largest SO, and NOx sources in lowa in 2028, a result consistent with the 2016
actual emissions data. Table 5-9 provides the 2028 ERTAC v16.1 emissions projections for LGS, WSEC, and the remainder
of lowa’s EGUs. The emissions totals for each anthropogenic data category are also included. lowa’s non-anthropogenic
emissions (biogenics and fires33) are appropriately excluded from this analysis. The proportionalities of the sulfate and
nitrate emissions by category are charted in Figure 5-4.

Table 5-9. Predicted 2028 anthropogenic emissions proportionality and conservative LGS and WSEC apportionments.

SO; NOx
Category Total EGU Total EGU
t % Total % Total
Py % Tota Apportionment tpy % Tota Apportionment
LGS 5,605 15.8% 28.5% 3,403 3.5% 8.0%
WSEC (3 & 4) 9,897 27.8% 50.3% 6,025 6.3% 14.2%
All other IA EGUs 12,501 35.2% 12,013 12.5%

Point-EGU 28,002 78.8% 78.8% 21,442 22.2% 22.2%

Point-nonEGU 6,784 19.1% 19,210 19.9%

Nonpoint 576 1.6% 22,667 23.5%

Nonroad 39 0.1% 14,163 14.7%

Onroad 137 0.4% 18,917 19.6%

Total 35,538 100% 96,398 100%
Proportionality of lowa's 2028 Proportionality of lowa's 2028
Anthropogenic SO, Emissions Anthropogenic NO, Emissions

. Nonroad, 0.1%
Nonpoint, 1.6% Onroad. 0.4%
Point ]
NonEGU, Onroad, Point EGU,
19.1% 19.6% 22.2%
Point EGU, N:zr;’;d’
78.8% e Point
NonEGU,
19.9%
Nonpoint,
23.5%

Figure 5-4. Source category percentages for lowa’s projected 2028 SO, and NOx anthropogenic emissions.

33 For consistency with the PSAT results, ag fires were considered a non-anthropogenic source (ag burning is uncommon in lowa).
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Point sources are projected to emit nearly 98% of all lowa’s 2028 SO, emissions, with EGUs accounting for 78.8% of the
state total. The categorical differences in the 2028 NOx emissions are far less pronounced, with each of the five
categories responsible for similar shares, from 14.7% to 23.5%. Table 5-9 also shows that LGS and WSEC account for
15.8% and 27.8% of lowa’s total 2028 anthropogenic SO, emissions, respectively, and 3.5% and 6.3% of lowa’s total
2028 anthropogenic NOy emissions. Multiplying those percentages by lowa’s modeled visibility impact (in Mm™, from
Table 5-7) for the given pollutant for a given Class | area would yield an estimate of the visibility impairment attributable
to LGS and WSEC at a given Class | area. This is a potentially reasonable methodology when lacking facility-level source
apportion modeling or zero-out runs. However, the DNR is modifying this approach in two ways to produce a more
conservative assessment.

First, all forecasted EGU emissions in lowa will be apportioned between LGS and WSEC. This is analogous to assuming
that LGS and WSEC are the only EGUs in lowa but that they emit the entirety of the state’s projected 2028 EGU SO, and
NOx emissions totals. This total apportionment is split between LGS and WSEC based on the per-pollutant ratio of each
facility’s emissions to the sum of their emissions.3* This increases LGS’s SO, apportionment from 15.8% to 28.5% and
WSEC’s apportionment from 27.8% to 50.3%, as provided above in Table 5-9. Using the same methodology, the resulting
NOx apportionments for LGS and WSEC are 8.0% and 14.2%, respectively. As designed, the apportioned percentages still
sum to the point-EGU category totals, 78.8% for SO, and 22.2% for NOx. For WSEC, the apportionment is based on the
total emissions from Units 3 and 4 combined, this is analogous to assuming that Unit 3 is also responsible for the
emissions from Unit 4. This simplifying assumption is reasonable as Unit 3 currently emits the majority of WSEC’s total
SO, and NOx emissions.

The second conservative assumption is to use the maximum sulfate and nitrate impacts identified in Table 5-7 to
calculate estimated visibility impacts (and not values specific to each Class | area). Table 5-10 provides the resulting
maximum estimated sulfate and nitrate visibility impacts attributable to LGS and WSEC on the 20% most impaired days
in 2028 that may be assumed to impact any of the LADCO or HEGL Class | areas. LGS’s estimated sulfate contribution is
0.285 Mm™ (1.000 Mm™ * 28.5%) and its nitrate contribution is 0.064 Mm™ (0.798 Mm™ * 8.0%). The corresponding
sulfate and nitrate impacts for WSEC are 0.503 Mm™ and 0.133 Mm respectively. In both cases, the sulfate impacts are
4.4 times the nitrate impacts.

Table 5-10. Conservative visibility impairment estimates attributed to LGS and WSEC on the 20% most impaired days.

Source Sulfate Impacts Nitrate Impacts Sulfate vs Nitrate Impacts
(Mm™) (Mm™) Ratio
Louisa Generating Station 0.285 0.064 4.4
Walter Scott Jr Energy Center 0.503 0.113 4.4

5.9. Control Measure Decisions

Louisa Generating Station

After considering all the statutory factors, the lowa DNR determined that implementing operational improvements to
the existing dry FGD system at LGS to reduce SO, emissions is a reasonable control option. In comparison, the estimated
cost effectiveness of installing a new wet FGD system is not considered reasonable due to the high cost coupled with the
estimated incremental decrease in SO, emissions being relatively small (less than ~14% versus baseline conditions). A
wet FGD system would also incur estimated incremental costs that exceed $50,000/ton. In contrast to wet FGD, the
required operational improvements to the existing dry FGD system will not require a capital expenditure, the estimated
cost effectiveness is less than $300/ton, and the SO, emissions reductions will occur expeditiously (versus the 5 years
needed for wet FGD). The operational improvements to the existing dry FGD system at LGS is a cost-effective SO, control
option that provides for reasonable progress.

After considering all the statutory factors and the optional visibility impacts data, the lowa DNR determined that the
addition of SNCR or SCR systems on LGS to further control NOx emissions is not cost effective or reasonable at this time.

34 For example, the SO, apportionment for LGS is calculated as follows: 78.8% * (5,605 / (5,605 + 9,897)) = 28.5%. The NOx
apportionment for LGS is: 22.2% * (3,403 / (3,403 + 6,025)) = 8.0%.
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The estimated cost effectiveness of both options exceeds approximately $6,000/ton3 while at the same time NOx
reductions from lowa’s EGUs are less effective at improving visibility versus SO, reductions. The requirement to install
additional NOx controls (SNCR or SCR) at LGS is not considered cost effective based on the high capital control costs,
projected boiler operation, and the estimated visibility benefits from SO, reductions at lowa EGU sources exceeding
those of NOx by greater than a factor of 4.

Walter Scott Jr Energy Center — Unit 3

After considering all the statutory factors, the lowa DNR determined that implementing operational improvements to
the existing dry FGD system at WSEC-3 to reduce SO, emissions is a reasonable control option. In comparison, the
estimated cost effectiveness of installing a new wet FGD system is not considered reasonable due to the high cost
coupled with the estimated incremental decrease in SO, emissions being relatively small (less than ~11% versus baseline
conditions). A wet FGD system would also incur estimated incremental costs that exceed $44,000/ton. In contrast to wet
FGD, the required operational improvements to the existing dry FGD system will not require a capital expenditure, the
estimated cost effectiveness is less than $300/ton, and the SO, emissions reductions will occur expeditiously (versus the
5 years needed for wet FGD). The operational improvements to the existing dry FGD system at WSEC-3 is a cost-effective
SO, control option that provides for reasonable progress.

After considering all the statutory factors and the optional visibility impacts data, the lowa DNR determined that the
addition of SNCR or SCR systems on WSEC-3 to further control NOx emissions is not cost effective or reasonable at this
time. The estimated cost effectiveness of both options exceeds approximately $5,000/ton* while at the same time NOx
reductions from lowa’s EGUs are less effective at improving visibility versus SO, reductions. The requirement to install
additional NOx controls (SNCR or SCR) at WSEC-3 is not considered cost effective based on the high capital control costs,
projected boiler operation, and the estimated visibility benefits from SO, reductions at lowa EGU sources exceeding
those of NOx by greater than a factor of 4.

Summary

In conclusion, the implementation of operational improvements to the existing dry FGD systems at both LGS and WSEC-
3 will satisfy lowa’s reasonable progress requirements for the second implementation period of the RHR. This control
option is the most cost effective and the DNR’s analysis shows that the visibility benefits of reducing SO, emissions from
LGS and WSEC-3 significantly exceed those of reducing NOx emissions. Improvements to the existing FGD systems at
both LGS and WSEC-3 are expected to cost less than $300/ton (20195$) and will reduce actual SO, emissions by an
estimated 9,688 tons per year, as summarized in Table 5-11.

Table 5-11. Actual SO, emission reduction estimates from operational improvements to the existing dry FGD systems.

Baseline SO, Emissions | SO, Emissions after Dry | Estimated Change in
Source [2017-2019 Average] FGD Improvements Actual SO, Emissions
(tpy) (tpy) (tpy)
Louisa Generating Station (main boiler) 5,952 2,049 -3,903
Walter Scott Jr. Energy Center — Unit 3 8,041 2,256 -5,785
Total 13,993 4,305 -9,688

35 The estimated cost effectiveness assumes an SNCR control efficiency of 15%, based on boiler type, size, age, and load-variability.
MidAmerican and the lowa DNR also investigated the impact of achieving a higher NOx control efficiency of 20%. This evaluation had
a marginal impact on the cost effectiveness and did not change the lowa DNR’s conclusion that SNCR is not a cost-effective control
option for regional haze at this time.
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6. Long-Term Strategy

In 40 CFR 51.308(f)(2) EPA requires that a state’s long-term strategy (LTS) include the enforceable emissions limitations,
compliance schedules, and other measures that are necessary to make reasonable progress, as determined pursuant to
(f)(2)(i) through (iv). Based on the conclusions from the four-factor analysis, lowa’s LTS must include the requirements
that LGS and WSEC-3 implement operational improvements to their existing dry FGD systems.

6.1. Emission Limits and Compliance Schedules

To establish enforceable emissions limits and compliance schedules for the LTS, the DNR modified the air construction
permits for the main boiler at LGS and WSEC-3. Table 6-1 identifies the modified permit numbers and summarizes the
new SO, permit conditions associated with the LTS. Both permits include a new SO, emission limit expressed in terms of
a Ib/hr mass rate. Each new SO; limit is comparable to a 0.10 Ib/MMBtu load-varying limit because the modified permits
further require that MidAmerican develop minimum additive injection rates to maintain high SO, control efficiencies at
all operating loads. Compliance with the new limits must begin by December 31, 2023 (and is not tied SIP approval).

All air construction permits issued by the DNR are federally enforceable by their issuance under lowa’s SIP-approved
preconstruction permitting program. Including the permits with this SIP makes the conditions permanent (meaning they
cannot be subsequently revised without an EPA-approved SIP revision). The DNR issued both permits on July 20,2023,
and both are included in Appendix E. Appendix E also includes the current permit for WSEC-4, 03-A-425-P4, to
incorporate its existing SO, and NOx limits into lowa’s SIP for the purpose of preventing future visibility impairment.

Table 6-1. Emission limit and compliance summary for the scrubber improvements at LGS and WSEC-3.

Construction New SO; Limit . .
- . DNR . . Compliance | Compliance
Facility — Unit - Permit (30 Day-Rolling
Facility ID a Date Measures
Number Average)
Louisa Generating Station — Main Boiler | 58-07-001 | 05-A-031-P6 800 Ib/hr 12/31/2023 CEMS
Walter Scott Jr Energy Center — Unit 3 78-01-026 | 75-A-357-P9 770 Ib/hr 12/31/2023 CEMS

3Both permits also include new requirements (in Conditions 5.Q and 5.R) to reduce SO, emissions at varying boiler operating loads.

Both LGS and WSEC-3 have existing low-NOx burners and overfire air control systems that are utilized to maintain NOx
emissions at current performance levels. These controls provide consistent short-term NOx performance and are an
inherent function of each boiler’s current combustion control equipment design. The control equipment cannot be
altered, removed, or replaced without lowa DNR approval, per 567 IAC 22.1. Additionally, 567 IAC 24.2(1)"a” requires
that MidAmerican maintain and operate the control equipment at all times in a manner consistent with good practice
for minimizing emissions.

In forecasting future boiler operations, MidAmerican anticipates that the use of LGS and WSEC-3 will decrease through
2028 due to the increased integration of renewable energy. However, for purposes of the four-factor analysis,
MidAmerican conservatively assumed that future boiler utilization, and thus future emissions, will not decrease but will
instead remain unchanged from the 2017-2019 baseline period. Based on each boiler’s inherent control system and
anticipated operation, the lowa DNR projects that actual NOx emissions from these units will not significantly increase
above the baseline average. Therefore, no additional NOx permit restrictions are needed at this time for LGS or WSEC-3.

6.2. Additional LTS Obligations
lowa’s LTS also considers the following additional factors, as required by 51.308(f)(2)(iv):
A. Emission reductions due to ongoing air pollution control programs, including measures to address RAVI;
B. Measures to mitigate the impacts of construction activities;
C. Source retirement and replacement schedules;
D. Basic smoke management practices for prescribed fire used for agricultural and wildland vegetation
management purposes and smoke management programs; and
E. The anticipated net effect on visibility due to projected changes in point, area [nonpoint], and mobile source
emissions over the period addressed by the LTS. (This is addressed in Chapter 8.)
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6.2.1.

Emission Reductions Due to Ongoing Programs

Numerous ongoing federal and state air pollution control programs will continue to contribute to emissions reductions
in lowa and associated visibility improvements in the LADCO and HEGL Class | areas. lowa’s LTS for the second
implementation period (2019-2028) builds on the success of the programs considered during the first implementation
period and incorporates additional reductions from new regulations and control measures, as discussed below.

6.2.1.1. Federal Programs Summary Tables
The two tables below identify the federal programs likely to provide the most visibility co-benefits. Table 6-2
summarizes the federal control programs incorporated in the first implementation period of the RHR and Table 6-3
includes more recent federal programs that will further improve visibility for the second implementation period. As a
practical matter, neither table represents a comprehensive list of all federal programs that could theoretically benefit

visibility.
Table 6-2. Federal control programs considered in the first implementation period.
Source Rule Federal Initial .
Control Program . . Implementation
Category Published Register
Year(s)
Tier 2 Vehicle and Gasoline Sulfur Standards 2/10/2000 65 FR 6697 2004-2009
200.4 and Later Model Year Heavy-Duty Highway 10/6/2000 | 65 FR 59895 2004
Onroad Engines and Vehicles Rule E
2007 Heavy-Duty Engine and Vehicle Standards and 2006 (diesel fuel)
Highway Diesel Fuel Sulfur Control Requirements 1/18/2001 | 66 FR 5001 2007-2010 (engines)
Large Spark-lgnition Engines and Recreational
11/8/2002 7 FR 68241 2004-2012
N q (Marine and Land-Based) Engine Standards /8/200 67FR 68241 004-20
onroa
Tier 4 Nonroad Diesel Engines and Diesel Fuel Rule 2007-2010 (diesel fuel)
29/2004 FR 7
[Clean Air Nonroad Diesel Rule] 6/29/200 59 FR 38957 2008-2014 (engines)
Point- Clean Air Interstate Rule (CAIR); remanded in 2008 5/12/2005 | 70 FR 25161 2009-2010
EGU Cross-State Air Pollution Rule (CSAPR); replaced CAIR 8/8/2011 | 76 FR 48207 2015-2017
Point - Reciprocating Internal Combustion Engines (RICE)
nonEGU | Standards for Hazardous Air Pollutants 6/15/2004 | 69 FR 33473 2013
Table 6-3. Federal control programs considered in the second implementation period.
Source Rule Federal Initial .
Control Program . . Implementation
Category Published Register
Year(s)
Greenhouse Gas & Efficiency Standards for Medium-
1 -
Onroad and Heavy-Duty Engines and Vehicles (Phase 1) 9/15/2011 | 76 FR 57105 2014-2018
Tier 3 Vehicle and Gasoline Sulfur Standards 4/28/2014 | 79 FR 23413 2017-2025
Standards.for Loc.o.mot|ve.Eng|nes a.nd Marine . 6/30/2008 | 73 FR 37095 20082015
Compression-Ignition Engines <30 Liters per Cylinder -
Nonroad Em!s'5|ons St'andards for New Nonroad [Small] Spark- 10/8/2008 | 73 FR 59033 2010-2012
Ignition Engines, Equipment, and Vessels -
Category 3 Marine Diesel Engine Standards 4/30/2010 | 75 FR 22895 2016
Point- Mercury and Air Toxics Standard (MATS) 2/16/2012 77 FR 9303 2015-2017
EGU CSAPR Update 10/26/2016 | 81 FR 74504 2017
Point- Major Source Industrial, Commercial, and 2013 (new)
nonEGU | Institutional (ICl) Boiler MACT 1/31/2013 | 78 FR7137 2016 (existing)
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6.2.1.2. Federal Control Programs for the First Implementation Period (2009-2018)

The federal programs considered in the LTS for the first implementation period will maintain or provide additional
visibility benefits through the second implementation period. Reductions beyond those achieved during the first
implementation period are expected from the onroad and nonroad engine and equipment standards because of ongoing
fleet-vehicle and equipment turnover (i.e., replacement of older vehicles or equipment with newer vehicles or
equipment). In the summaries that follow, the order is not an indicator of importance.

Onroad: Tier 2 Vehicle and Gasoline Sulfur Standards

The Tier 2 vehicle standards phase-in began in 2004 for new passenger cars and light light-duty trucks, with full
implementation in the 2007 model year. These standards, published on February 10, 2000, required passenger vehicles
in each manufacturer’s fleet to meet an average standard of 0.07 grams of NOx per mile by 2007. The Tier 2 standards
also covered passenger vehicles over 8,500 pounds gross vehicle weight rating (i.e., larger pickup trucks and sport utility
vehicles). For these vehicles, the standards were phased in beginning in 2008, with full compliance required by 2009.
The Tier 2 standards required vehicles to be 77% to 95% cleaner than previous models. Beginning in 2004, fuel standards
required that most refiners and importers meet a corporate average gasoline sulfur standard of 120 parts per million
(ppm), and a cap of 300 ppm. In January 2006, the sulfur content of gasoline was required to average 30 ppm. Lower
sulfur content gasoline assists in lowering NOx emissions by increasing the efficiency of the catalytic converter.

Onroad: 2004 and Later Model Year Heavy-Duty Highway Engines and Vehicles Rule

On October 6, 2000, EPA published a final rule for a major new program to reduce emissions from on-highway heavy-
duty engines and vehicles. It was the first of a multi-phase program designed to provide cleaner air. In this first phase,
EPA finalized new diesel engine standards beginning with model year 2004 for all diesel vehicles over 8,500 pounds and
heavy-duty gasoline engine standards beginning with model year 2005. The standards required diesel trucks to be more
than 40% cleaner than the current models available at that time and gasoline trucks to be 78% cleaner. The rule also
phased in on-board diagnostic (OBD) systems for gas and diesel engines for vehicles between 8,500 and 14,000 pounds.

Onroad: 2007 Heavy-Duty Engine and Vehicle Standards and Highway Diesel Fuel Sulfur Control Requirements

On January 18, 2001, EPA promulgated the second phase of the on-highway heavy-duty engines and vehicles program. A
new PM emission standard for new heavy-duty diesel engines took full effect in the 2007 model year. Standards for NOx
and non-methane hydrocarbons (NMHC) were phased in together between 2007 and 2010 for diesel engines. The
standards were based on the use of high-efficiency catalytic exhaust control devices or comparably effective advanced
technologies. Because these devices are damaged by sulfur, EPA reduced the level of sulfur in highway diesel fuel by
97% by mid-2006, permitting a maximum sulfur content of 15 ppm. This diesel fuel is commonly referred to as ultra-low
sulfur diesel (ULSD). The sulfur content of diesel fuel used on highways before 2006 was typically 500 ppm. Heavy-duty
gasoline engines were subject to new standards based on a phase-in requiring 50% compliance in the 2008 model year
and 100% compliance in the 2009 model year. Under the combined effects of the first phase and this second phase rule,
EPA projected NOy reductions of 2,570,000 tons, PM reductions of 109,000 tons, and NMHC reductions of 115,000 tons
by 2030 (when the then-current heavy-duty vehicle fleet is replaced with newer heavy-duty vehicles). These emissions
reductions were on par with those for passenger vehicles and low sulfur gasoline requirements under the Tier 2 rule.

Nonroad: Large Spark-Ignition Engines and Recreational (Marine and Land-Based) Engine Standards
On November 8, 2002, EPA adopted emission standards for engines in three types of nonroad equipment:
e Large Industrial Spark-Ignition Engines: Spark-ignition nonroad engines powered by gasoline, liquid propane gas,
or compressed natural gas rated over 19 kilowatts (kW) (25 horsepower). These engines are used in commercial
and industrial applications, including forklifts, electric generators, airport baggage transport vehicles, and a
variety of farm and construction applications.
e Diesel Marine Engines: Diesel engines over 37 kW (50 horsepower) used in recreational boats.
e Recreational Vehicles: Snowmobiles, off-highway motorcycles, and all-terrain vehicles.

These emission standards were phased in from model years 2004 through 2012. By 2020, EPA anticipated the impacts of
this rule to include a 72% reduction in VOC emissions and an 80% reduction in NOx emissions from these engines.
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Nonroad: Tier 4 Nonroad Diesel Engines and Diesel Fuel Rule

The Clean Air Nonroad Diesel Rule, finalized by EPA on June 29, 2004, established the Tier 4 emission standards for
nonroad diesel engines and sulfur reductions in nonroad diesel fuel. The new emission standards applied to diesel
engines used in most construction, agricultural, industrial, and airport equipment. The standards took effect for new
engines beginning in 2008 and were fully phased in for most engines by 2014. Exhaust emissions from these engines
were to decrease by more than 90%. This rule also included a two-step process limiting the sulfur content of nonroad
diesel fuel from then-current levels of about 3,000 ppm to 15 ppm (a reduction greater than 99%). First, starting in 2007,
fuel sulfur levels in nonroad diesel fuel were limited to 500 ppm. That limit also covered fuels used in locomotive and
marine applications (though not the marine residual fuel used by very large engines in ocean-going vessels). Second,
starting in 2010, the sulfur level in most nonroad diesel fuel was reduced to 15 ppm. In the case of locomotive and
marine diesel fuel, this second step occurred in 2012.

Point-EGU: CAIR and CSAPR

On May 12, 2005, EPA promulgated the Clean Air Interstate Rule (CAIR) to help downwind nonattainment and
maintenance areas attain and maintain the 1997 PM,s and ozone national ambient air quality standards (NAAQS) by
reducing SO, and NOx emissions. CAIR established federal trading programs involving 28 eastern states. EGUs in lowa
participated in all three CAIR trading programs, capping annual SO, emissions, annual NOx emissions, and ozone season
(OS) NOx emissions. The NOx and SO, emissions budgets for CAIR’s first phase were implemented in 2009 and 2010,
respectively. The DNR relied on participation in CAIR to satisfy Best Available Retrofit Technology (BART) requirements
for lowa’s BART-eligible EGUs and to satisfy LTS obligations for the first implementation period.

The D.C. Circuit Court remanded CAIR in 2008 and on August 8, 2011, EPA replaced CAIR with the Cross-State Air
Pollution Rule (CSAPR). The DNR later revised lowa’s RH SIP to replace reliance on CAIR with reliance on CSAPR.3® CSAPR
implemented its first-phase of NOx and SO, emission budgets in 2015 and 2016, respectively.

Point-nonEGU: RICE NESHAP

On June 15, 2004, EPA finalized the first regulation for stationary reciprocating internal combustion engines (RICE)
greater than 500 horsepower located at major sources of hazardous air pollutants (HAPs). While focused on HAPs, the
RICE NESHAP (National Emissions Standards for Hazardous Air Pollutants) provided co-benefits through reductions in
NOy, PM, SO,, and VOC. RICE owners and operators were required to comply with the NESHAP by May 3, 2013.

6.2.1.3. Federal Control Programs for the Second Implementation Period (2019-2028)

The federal programs reviewed below were finalized after the development of the RH SIP for the first implementation
period. Rules not incorporated into LADCO’s 2028,0:6 modeling platform are excluded. The LADCO 2028,016 emissions
modeling inventory is largely based®” on EPA’s “2016fh” emissions modeling platform, which EPA documents in its
March 2021 TSD: “Preparation of Emissions Inventories for the 2016v1 North American Emissions Modeling Platform.” 3
Onroad: Greenhouse Gas and Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles (Phase 1)
Although this September 15, 2011, rule regulates greenhouse gas (GHG) pollutants, EPA expects reductions in
downstream emissions of non-GHG pollutants, such as NOx and SO,. These reductions are expected due to reduced fuel
use from improvements in road load (aerodynamics and tire rolling resistance) and increased use of auxiliary power
units (APU) during extended idling. By 2030, these Phase 1 standards are expected to reduce NOx by over 245,000 tons
and SO, by over 6,800 tons.*

Onroad: Tier 3 Vehicle and Gasoline Sulfur Standards
On April 28, 2014, EPA set Tier 3 standards for new vehicle emissions starting in 2017 and lowered the sulfur content of
gasoline, based on the vehicle and its fuel as an integrated system. The vehicle standards reduce both tailpipe and

36 A copy of this SIP revision is available under the Regional Haze section of the DNR’s Implementation Plans web page.

37 The exceptions are documented in LADCO’s TSD (Appendix A-1) and include, for example, utilizing ERTAC results instead of IPM.

38 EPA’s TSD notes that onroad regulations finalized after the year 2014 were not incorporated into the MOVES201b model run for
2028. Thus, the onroad forecast does not include the Safer Affordable Fuel Efficient (SAFE) Vehicles Final Rule for Model Years 2021-
2026 or the Phase 2 GHG Emissions Standards and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles.

3% These emissions reductions estimates were adapted from TABLE VII-5 in 76 FR 57105 (published September 15, 2011).
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evaporative emissions from passenger cars, light-duty trucks, medium-duty passenger vehicles, and some heavy-duty
vehicles. Full implementation will occur by 2025. Starting on January 1, 2017, Tier 3 limited the annual average gasoline
sulfur content to 10 ppm. By 2030, it is anticipated that the Tier 3 program will reduce NOx emissions by over 300,000
tons and SO; emissions by over 12,000 tons.

Nonroad: Standards for Locomotive Engines and Marine Compression-Ignition Engines Less Than 30 Liters per Cylinder
On June 30, 2008, EPA adopted a three-part program to: (1) tighten emission standards for existing locomotives and
large marine diesel engines when they are remanufactured; (2) set near-term engine-out emissions standards, referred
to as Tier 3 standards, for newly-built locomotives and marine diesel engines; and (3) set longer-term standards,
referred to as Tier 4 standards, for newly-built locomotives and marine diesel engines. Sources impacted include:

e Locomotives: With some limited exceptions, the regulations apply to all diesel line-haul, passenger, and switch
locomotives that operate extensively within the United States including newly manufactured locomotives and
remanufactured locomotives that were originally manufactured after 1972.

e Marine Diesel Engines: The regulations apply to both newly manufactured marine diesel engines and
remanufactured commercial marine diesel engines above 600 kW or 800 horsepower with displacement less
than 30 liters per cylinder installed on vessels flagged or registered in the U.S.

These standards were phased in between 2008 and 2015 and were enabled by ULSD fuel availability. EPA estimates that
by 2030 this program will reduce annual emissions of NOx and PM by ~800,000 and ~27,000 tons, respectively.

Nonroad: Emissions Standards for New [Small] Nonroad Spark-Ignition Engines, Equipment, and Vessels
On October 8, 2008, EPA established new exhaust and evaporative emission standards for:

e Small nonroad spark-ignition engines and equipment. Spark-ignition nonroad engines rated below 25
horsepower (19 kW) used in household and commercial applications, including lawn and garden equipment,
utility vehicles, generators, and a variety of other construction, farm, and industrial equipment.

e Marine Spark-Ignition Engines and Vessels: Spark-ignition engines used in marine vessels, including outboard
engines, personal watercraft, and sterndrive/inboard engines.

This rule also included a wide range of amendments to other highway and nonroad programs. EPA estimated that by
2030, the new standards will reduce VOC emissions by ~600,000 tons, NOx emissions by ~130,000 tons, and PM, s
emissions by ~5,500 tons.

Nonroad: Category 3 Marine Diesel Engine Standards

On April 30, 2010, EPA finalized two additional tiers (Tiers 2 and 3) of NOx standards for new marine diesel engines with
per-cylinder displacement at or above 30 liters (called Category 3 marine diesel engines). The Tier 2 emission standards
were applied beginning in 2011 and the Tier 3 emission standards were applied beginning in 2016. By 2030, this rule is
expected to reduce annual NOx emissions in the U.S. by ~1,200,000 tons and PM emissions by ~143,000 tons. While
these large engines typically power ocean-going vessels and aren’t in use in or near lowa, they may propel large cargo
ships operating in the Great Lakes and thus these rules could be of benefit to Class | areas in the upper Midwest.

Point-EGU: Mercury and Air Toxics Standard (MATS)

On February 16, 2012, EPA promulgated MATS to reduce mercury and other toxics from new and existing coal and oil-
fired EGUs. MATS established numerical emission limits for mercury, PM (a surrogate for toxic non-mercury metals), and
HCI (a surrogate for all toxic acid gases). Controls to reduce HCl often have the co-benefit of reducing SO, emissions.
Sources had until April 16, 2015, to comply with the rule, unless granted a one-year extension for control installation or
an additional extension for reliability reasons, with all sources required to comply by April 2017. Reductions in EGU SO,
emissions occurred as a co-benefit of limiting acid gas emissions or by direct compliance with the MATS alternative SO,
emission limit. Units that converted from burning coal to combusting only natural gas eliminated nearly all their SO,
emissions and a significant portion of their NOx emissions.
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Point-EGU: CSAPR Update

On October 26, 2016, EPA published the CSAPR Update rule, establishing the new Group 2 ozone season NOx trading
program to partially*® address CAA 110(a)(2)(D)(i)(I) “good neighbor” requirements for the 2008 ozone NAAQS. This rule
established more stringent ozone season NOx budgets for 22 states in the eastern U.S. Starting in 2017, it reduced
lowa’s ozone season NOyx budget from 16,207 tons to 11,272 tons.

Point-nonEGU: Major Source Industrial, Commercial, and Institutional (ICl) Boiler NESHAP (Boiler MACT)

On September 13, 2004, EPA promulgated the NESHAP for Industrial, Commercial, and Institutional (ICI) Boilers and
Process Heaters, requiring major sources of HAPs to meet emissions standards reflecting the application of the
maximum achievable control technology (MACT). This rule is often referred to as the Boiler MACT. While its impacts
were considered during the first implementation period, the rule was vacated and remanded by the D.C. Circuit Court on
July 30, 2007. EPA addressed the court decision in a March 21, 2011, rulemaking, but simultaneously announced plans to
reconsider certain issues. On January 31, 2013, EPA finalized the reconsideration and established the 2013 and 2016
compliance dates for new and existing affected sources, respectively. The compliance deadlines for new and existing
sources have passed and the measures implemented to reduce HAP emissions have yielded NOy and SO, co-benefits.
The largest reductions occurred at affected sources that converted (for various reasons) from coal to natural gas.

6.2.1.4. State Programs

The DNR implements major and minor new source review (NSR) programs and issues prevention of significant
deterioration (PSD)permits, major and minor source air construction permits, and permits by rule. These and other
actions yield visibility co-benefits. The control measures in the DNR’s May 2016 attainment plan for the Muscatine 1-
hour SO, nonattainment area reduced SO, emissions in the area by over 10,000 tons per year.

The DNR’s compliance and enforcement actions also benefit visibility. For example, the September 2, 2015, Consent
Decree between Interstate Power and Light Co. (IPL) and plaintiffs EPA, lowa, Linn County, and Sierra Club (Case 1:15-cv-
00061-EJM) required the installation of SCR at Ottumwa Generating Station and the refueling or retiring of units at the
Burlington, Dubuque, Prairie Creek, and Sutherland facilities.

6.2.2. Measures to Mitigate the Impacts of Construction Activities

The lowa DNR’s rules on fugitive dust (567 IAC 23.3(2)“c”) require that reasonable precautions be taken to prevent the
discharge of visible emissions of airborne dust beyond the lot line of the property from which the emissions originated.
The lowa DNR also requires minor NSR permits for aggregate processing plants, concrete batch plants, and asphalt
plants. Portable aggregate, concrete, or asphalt plants must notify the lowa DNR at least 7 days (14 in some cases)
before transferring the equipment to a new location to allow for review of the emissions impacts. The DNR would notify
the portable plant if there are potential adverse NAAQS impacts. A more stringent emission standard and the installation
of additional control equipment would be required if the relocation would prevent attainment or maintenance of the
NAAQS. The DNR has determined that no additional measures are needed to mitigate the impacts of construction
activities for purposes of the RHR. General construction activities in lowa will not impact visibility impairment in Class |
areas due to the extensive transport distances in combination with their relatively low emissions and release heights.

6.2.3. Source Retirement and Replacement Schedules

The lowa DNR regularly updates the ERTAC input files, and the National Electric Energy Data System (NEEDS) database
for the Integrated Planning Model (IPM), to incorporate publicly known lowa EGU source retirement, replacement, and
refueling (repowering) schedules. LADCO’s 2018,016 modeling platform includes schedules known to the DNR as of the
September 2020 outreach window for the LADCO-modified ERTAC v16.1 run, as summarized in Table 6-4. By default, all
EGU modifications completed before 2016 are fully incorporated into the base year and need not be listed in this table.
For reference, in the 2002 base year for the first implementation period, lowa contained 37 active coal-fired units
reporting emissions to CAMD. As of May 2022, that number was 10, a nearly four-fold reduction.

40 EPA published the “Revised CSAPR Update” on April 30, 2021, in response to the D.C. Circuit remanding the CSAPR Update for
failing to eliminate all significant contributions related to the 2008 O; NAAQS. In the Revised rule, EPA found that lowa and 8 other
states had eliminated their significant contributions and were not included in the new Group 3 ozone season NOy trading program.
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Table 6-4. lowa EGU source retirements, refuelings, or replacements that occurred during or after the 2016 base year.

CAMD Facility Unit(s) ORIS DNR N::;z::\;e Descri.ption of Char?ge . Year
Name ID Facility ID (MW) [source type, if not a coal-fired boiler]
Ames 7,8 1122 | 85-01-006 | 108.8 (total) | Refueled from coal to natural gas 2016
Burlington 1 1104 | 29-01-013 212.0 Ceased burning coal 2021
Centerville 1,2 1105 | 04-01-003 | 27.0 (each) | Retired [diesel combustion turbines (CT)] 2017
Dubuque 1,5,6 | 1046 | 31-01-017 | 81.2 (total) | Retired [refueled (coal to gas) boiler] 2017
George Neal North 1,2 1091 | 97-04-010 | 496.2 (total) | Retired 2016
Grinnell 1,2 7137 | 79-01-022 ~25 (each) Retired [natural gas CTs] 2017
Marshalltown CTs 1A-3B | 1068 | 64-01-012 | 189.0 (total) | Refueled from diesel to natural gas [6 CTs] | 2017
e n | cny | 756 | st01012 | 1059 o) | Mg combed ooy
ML Kapp 2 1048 | 23-01-014 218.5 Retired [refueled (coal to gas) boiler] 2018
Prairie Creek™ 4 1073 | 57-01-042 148.8 Refueled from coal to natural gas 2017
Retired [refueled (coal to gas) boiler] and
Sutherland 1,3 1077 | 64-01-012 | 75.0 (total) | replaced by Marshalltown Generating 2017
Station

The DNR expects additional changes will occur in lowa’s EGU sector. For example, the ERTAC v16.1 results predate IPL’s
decision to retire Lansing Unit 4 by the end of 2022. Additionally, Muscatine Power and Water (MPW) plans to retire two
of its three coal-fired boilers (Units 7 and 8) prior to December 31, 2028, and is conducting a power supply study to
evaluate future options regarding Unit 9. Although these anticipated actions are not incorporated into or relied upon to
meet lowa’s LTS obligations, they will further reduce SO, and NOx emissions when implemented.

6.2.4. Smoke Management

In 40 CFR 51.308(f)(2)(iv)(D) EPA requires that the state’s LTS consider basic smoke management practices for prescribed
fire used for agricultural and wildland vegetation management purposes and smoke management programs. lowa
typically burns less than a combined ~30,000 acres per year for prescribed fire and agricultural burning purposes,*
which is considerably less than most other states.

The DNR has not adopted a statewide smoke management program at this time, but it does have a Prescribed Fire
Policy® for departmental use. Source apportionment modeling conducted by CENRAP for the first implementation
period demonstrated that fires in lowa do not significantly contribute to visibility impairment in Class | areas. This
conclusion is still valid, as discussed below. There is no need to include a smoke management plan (SMP) in this SIP
revision.

Growth in lowa’s prescribed fire activities over the last 20 years has been minimal and agricultural fires (crop reside
burning) in lowa remain uncommon. LADCO’s 2028,016 PSAT results indicate that all U.S. fires (the combined impacts
from wildfire (which is a natural source), prescribed fires, and agricultural fires from all states) contribute only
approximately 1 to 2% of the total visibility impact on the 20% most impaired days at the LADCO Class | areas and
approximately 5% at HEGL. lowa’s total prescribed fire and agricultural fire emissions represent less than 1% of the 2017
U.S. totals, as shown in Table 6-5 and Table 6-6.

41 By Consent Decree, Prairie Creek Unit 3 must either retire or refuel by the end of 2025. To be conservative, the DNR updated the
ERTAC files assuming this unit would convert to natural gas, rather than shutdown.

42 Additional lowa acres may be burned in events categorized by EPA as wildfires, but wildfire emissions are considered a natural
source pursuant to the regional haze rule and do not contribute to (manmade) visibility impairment.

43 The DNR’s Fire Policy guides the effective and safe use of fire as a tool for ecological restoration and maintenance of lowa’s
natural areas on state owned, leased, or managed lands, other public lands, and private lands for which landowners seek the advice
and consult of the DNR and declare their intention to use fire as a management tool. The DNR’s Fire Policy includes a smoke
management plan that must be followed for all DNR prescribed burns to minimize smoke impacts.
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Table 6-5. 2017 NEI prescribed fire emissions, in tons per year.

vOoC NOx SO, PM3o-PRI PM_.s-PRI NH3
lowa 4,138 266 140 1,805 1,530 288
U.S. Total 2,042,075 164,697 78,191 948,309 805,307 144,913
% U.S. Total 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

Table 6-6. 2017 NEI agricultural field burning emissions, in tons per year.

VOC NOx SO, PMo-PRI PM_s-PRI NH3
lowa 141 33 6 231 169 106
U.S. Total 38,061 12,706 4,237 42,933 30,776 63,460
% U.S. Total 0.4% 0.3% 0.1% 0.5% 0.5% 0.2%
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7. Emissions Inventory

In 40 CFR 51.308(f)(6)(v) EPA requires states to provide for an emissions inventory of visibility impairing pollutants for a
current and future year. lowa’s compliance with the Air Emissions Reporting Requirements (AERR) in 40 CFR Part 51
Subpart A and lowa’s engagement in regional activities related to emissions growth and forecasting satisfy these
requirements. While EPA’s 2019 guidance explains that the inventories themselves are not required RH SIP elements
pursuant to (f)(6)(v), reviewing the inventories for the modeled years is a common practice and can inform other
required elements, such as §51.308(f)(2)(iii) and (f)(2)(iv)(A).

7.1. 2016 Base Year and 2028 Future Year Modeled Emissions

Figure 7-1 charts lowa’s emissions by sector and pollutant from LADCO’s 2016 base and 2028 future year modeled
inventory summaries. The use of LADCO’s summary data is ideal because it provides consistency with their 2028015
CAMXx results (discussed in previous chapters). PMio emissions are omitted here to avoid confusion caused by the
application of fugitive dust transport fraction adjustments used to offset modeled overpredictions. In practical terms,
lowa’s PM1 emissions are unimportant for RHR purposes, but they are reviewed in Chapter 10 for completeness.

lowa 2016 and 2028 Emissions Summary
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Figure 7-1. Comparison of lowa’s 2016 base year and 2028 projected emissions as modeled by LADCO.

The LADCO 2016 modeling inventory (discussed in Appendix A-1) is based mostly on EPA’s 2016fh_16 (“fh”) emissions
modeling platform. The 2016fh platform incorporates point source emissions data reported by the DNR through the
State and Local Emissions Inventory System (SLEIS). EPA documents the 2016fh inventory in its March 2021 TSD
“Preparation of Emissions Inventories for the 2016v1 North American Emissions Modeling Platform.” LADCO largely
sourced its 2028 projections from EPA’s 2028fh inventory (see Table 3-4 in Appendix A-1). The most notable exception
for lowa was the replacement of the IPM EGU projections with the LADCO-modified ERTAC v16.1 results.

Table 7-1 and Table 7-2 detail lowa’s 2016 and 2028 modeled emissions inventories, respectively, and provide each
sector’s percentage contribution to the given pollutant’s total. In this 2016 inventory, lowa’s point-EGU sources emitted
32,542 tons of SO,, or 79% of the state SO, total. The point-nonEGU sources contributed 6,941 tons of SO3, or 17% of the
total. The NOx emissions are more evenly distributed, primarily among the point (EGU plus nonEGU), onroad, nonroad,
and biogenic sectors. Biogenic sources are the largest contributors to the VOC total, with the nonpoint category the
largest of the anthropogenic VOC sources. Over 64% of the PM,.s emissions and over 98% of the ammonia emissions are
associated with nonpoint sources. Note, the sector percentages as shown may not always sum to 100% due to rounding.
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Table 7-1. 2016 lowa emissions summary (LADCO 2028,0:5 platform), in tpy and sector contributions (%) per pollutant.

Category® {o NOx voc PM_.s NH; SO, | NOx | VOC | PM,s | NHs
(tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%)
Point-EGU 32,542 | 22,739 367 1,815 154 79% | 12% | 0% | 3% | 0%
Point-nonEGU 6,941 | 20,521 | 20,186 | 4,690 | 2,342 17% | 11% | 5% | 9% | 1%
Nonpoint 593 10,123 | 78,722 | 35,5549 | 299,643 1% | 5% | 18% | 64% | 98%
Onroad 305 53,803 | 29,868 | 1,639 1,112 1% | 28% | 7% | 3% | 0%
Nonroad 62 47,634 | 16,247 | 3,193 53 0% | 24% | 4% | 6% | 0%
Fire 750 1,426 | 22,309 | 8,275 1,576 2% | 1% | 5% | 15% | 1%
Biogenic 38,820 | 278,977 20% | 62%
Total 41,194 | 195,065 | 446,675 | 55,161 | 304,881 100% | 100% | 100% | 100% | 100%

Table 7-2. 2028 lowa projected emissions (LADCO 2028,0:5 platform), in tpy and sector contributions (%) per pollutant.

Category™ SO, NOx voc PM,;s NHs SO, | NOx | VOC | PM,s | NHs
(tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%)
Point-EGU 28,002 | 21,442 405 1,284 225 77% | 16% | 0% | 2% | 0%
Point-nonEGU 6,784 19,210 | 21,170 | 4,771 2,354 19% | 14% | 5% | 9% | 1%
Nonpoint 562 9,943 | 80,315 | 35,100 | 332,615 2% | 7% | 19% | 68% | 98%
Onroad 137 18,917 | 13,481 700 936 0% | 14% | 3% | 1% | 0%
Nonroad 51 26,878 | 10,910 | 1,440 57 0% | 20% | 3% | 3% | 0%
Fire" 750 1,426 | 22,309 | 8,275 1,576 2% | 1% | 5% | 16% | 0%
Biogenic” 38,820 | 278,977 28% | 65%
Projected Total | 36,287 | 136,635 | 427,566 | 51,571 | 337,763 100% | 100% | 100% | 100% | 100%

*Note: the 2028 fire and biogenic emissions were kept constant to their 2016 values (a common practice).

Between 2016 and 2028 reductions are forecast across most pollutants and sectors (ignoring the fire and biogenic
emissions, which were held constant). Table 7-3 reveals that the NOy emissions exhibit the largest overall projected
decrease, with a total reduction of 58,430 tons, or 30%. This is primarily attributable to decreases in the onroad and
nonroad sectors. The second largest overall change, from a percentage basis, is the 12% projected reduction in the total
SO, emissions. The overall SO, emissions decrease of 4,908 tons is mainly attributable to the 14% reduction in the point-
EGU emissions. However, this forecast predates the decision to require scrubber improvements at LGS and WSEC-3,
which will further reduce SO, emissions by an estimated 9,688 tpy. The projected overall VOC and PM, s reductions are a
modest 4% and 7%, respectively. In absolute terms, the 4% VOC reduction equates to a noteworthy 19,109 tons, driven
by significant decreases in the onroad and nonroad sectors of 55% and 33%, respectively. The ammonia emissions are
projected to increase by 32,882 tons, or 11%. This change is largely associated with agricultural activities.

Table 7-3. Projected changes in lowa’s emissions between 2016 and 2028, in tpy and as sector-specific percentages.

Category™ SO NOx vk PM2 5 NH; SO, | NOx | VOC | PMzs | NH;
(tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%)
Point-EGU -4,540 | -1,297 38 -530 71 -14% | -6% | 10% | -29% | 46%
Point-nonEGU 157 | -1,312 984 82 11 2% | 6% | 5% | 2% | 0%
Nonpoint -31 -179 1,593 -449 | 32,972 5% | 2% | 2% | -1% | 11%
Onroad -168 | -34,886 | -16,387 | -939 -175 -55% | -65% | -55% | -57% | -16%
Nonroad 11 | 20,756 | -5337 | -1,753 4 -18% | -44% | -33% | -55% | 7%
Fire n/a n/a
Biogenic n/a n/a
Overall Change -4,908 | -58,430 | -19,109 | -3,590 | 32,882 -12% | -30% | -4% | -7% | 11%

4 The point-nonEGU category includes aircraft and airport emissions. Residential wood combustion and agriculture emissions from
livestock and crops are included in the nonpoint category. Marine and rail emissions are included in the nonroad category. The fire
category includes wildfires, prescribed fires, and agricultural fires. Note, in this document the terms ‘category’ and ‘sector’ are
generally used interchangeably.
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7.2. Inventory Commitment

To address the final component of 40 CFR 51.308(f)(6)(v), the DNR commits to periodically updating lowa’s emissions
inventory as needed. Currently, the DNR updates lowa’s point source inventory on an annual basis and complies with
the triennial reporting requirements of the AERR by providing data or accepting EPA emission estimates for the event,
nonpoint, onroad, and nonroad categories.

lowa’s point sources report their emissions electronically to the DNR through SLEIS. The DNR reviews the information
and submits the required data to EPA. For the nonpoint and event (fire) source categories, the DNR either provides
activity data, accepts the default values, or works with EPA if problems are identified in the calculated emissions
estimates. The DNR typically accepts EPA’s default emissions estimates for the onroad and nonroad sectors.

The DNR will continue providing periodic reviews of lowa EGU source data and will update, as appropriate, input files to
EGU emissions forecasting tools, such as the National Electric Energy Data System (NEEDS) database for IPM and the unit
availability and control files for the ERTAC model. The DNR will also continue coordinating, as resources allow, with
regional organizations and EPA to review growth and control forecasts for nonEGU point sources and emissions from
other anthropogenic data categories.
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8. Visibility Projections

In 40 CFR 51.308(f)(2)(iv)(E) EPA requires the consideration of the anticipated net effect on visibility due to projected
changes in point, area, and mobile source emissions over the period addressed by the LTS. Table 8-1 summarizes the
visibility improvements expected during the second implementation period (2019-2028) in the LADCO and HEGL Class |
areas, as predicted using LADCO’s 2028016 modeling platform. The expected improvements on the 20% most impaired
days range from 0.71 to 1.24 deciviews. No visibility degradation occurs on the 20% clearest days. These results should
be conservative because they do not incorporate the required scrubber improvements at LGS and WSEC-3.%°

Table 8-1. LADCO'’s projected visibility improvements for the 20% most impaired days and 20% clearest days.

20% Most Impaired Days 20% Clearest Days
Class| | Baseline Current LADCO Projected Baseline Current LADCO Projected
Area 2000-2004 | 2014-2018 2028 Improvement | 2000-2004 | 2014-2018 2028 Improvement

(dv) (dv) (dv) (dv) (dv) (dv) (dv) (dv)
ISLE 19.63 15.54 14.83 0.71 6.77 5.30 5.23 0.07
SENE 23.58 17.57 16.67 0.90 7.14 5.27 5.17 0.10
BOWA 18.43 13.96 13.17 0.79 6.50 4.48 4.41 0.07
VOYA 17.88 14.18 13.36 0.82 7.15 5.31 5.25 0.06
HEGL 25.17 18.72 17.48 1.24 12.84 9.71 9.14 0.57

8.1. Glidepath Check

For each Class | area within its border, a state must establish a reasonable progress goal (RPG), in deciviews. Each RPG
must reflect emission reductions from the long-term strategy and other CAA requirements for the end of the
implementation period (2028). The RPGs are typically calculated using regional photochemical modeling results. The
RPGs themselves are not enforceable, but glidepath checks are a required component of their development.

lowa does not establish RPGs, but if Michigan, Minnesota, or Missouri (for HEGL) were to establish an RPG that is set
above the URP for the given Class | area, then lowa, and all other contributing states, must produce a robust
demonstration showing that no other reasonable emission control measures are available. Based on LADCO’s 2028016
modeling results, the DNR anticipates that the RPGs that EPA will approve for these five Class | areas will be below their
URP. This is true for both the adjusted URP (based on a 2064 endpoint that incorporates international contributions) and
the more stringent unadjusted URP, as shown in Table 8-2. The glidepath analyses are represented visually and
augmented with additional data in Figure 8-1 through Figure 8-5, generated using LADCQO’s regional haze Microsoft Excel
spreadsheet tool (version dated June 5, 2021).

Table 8-2. URP values and visibility progress for the 20% most impaired days, all values are in deciviews (dv).

Class| | 2028 Unadjusted 2028 Adjusted LAI\I:::eIZ;JdZS Amount Below gg‘lzc;u:;jiiltz‘::lv
Area URP URP Conditions 2028 URP URP

ISLE 15.85 16.97 14.83 1.02 2.14

SENE 18.59 19.78 16.67 1.92 3.11

BOWA 14.69 15.91 13.17 1.52 2.74

VOYA 14.48 15.72 13.36 1.12 2.36

HEGL 18.82 19.63 17.48 1.34 2.15

4 These new reductions were not yet identifiable during LADCO’s ERTAC v16.1 outreach timeframe (September 2020).
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Figure 8-3. Uniform rate of progress analysis on the 20% most impaired days for BOWA.
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Figure 8-4. Uniform rate of progress analysis on the 20% most impaired days for VOYA.
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Deciviews

Visibility Glidepath at HEGL1 for the 20% Most Impaired Days
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Figure 8-5. Uniform rate of progress analysis on the 20% most impaired days for HEGL.
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9. Monitoring Strategy

In 40 CFR 51.308(f)(6) EPA requires a monitoring strategy for measuring, characterizing, and reporting regional haze
visibility impairment that is representative of all mandatory Class | areas within the state. While those provisions are not
applicable in lowa, §51.308(f)(6)(iii) does require that states with no Class | areas provide for “procedures by which
monitoring data and other information are used in determining the contribution of emissions from within the State to
regional haze visibility impairment at mandatory Class | Federal areas in other States.”

Between 2000 and 2003, five new IMPROVE sites and fifteen new IMPROVE Protocol sites were installed in the CENRAP
region (as it existed at that time) to fill data voids in southern Arkansas, lowa, Kansas, southern Minnesota, Nebraska,
and Oklahoma. The network of IMPROVE and IMPROVE Protocol sites, active as of October 1, 2020, is shown in Figure

9-1.

The lowa DNR operates two IMPROVE Protocol sites, one at Viking Lake State Park in southwestern lowa and the other
at the Lake Sugema Wildlife Management Area in southeastern lowa. The monitors began operation in June 2002.
Additional monitoring equipment at these two locations provides supplemental information on PM, s and its precursors.
The data from the IMPROVE and IMPROVE protocol monitors are analyzed by a national laboratory (funded via an
interagency agreement between EPA and the National Park Service) and uploaded by the laboratory to the IMPROVE
website. The supplemental monitoring data is publicly available through EPA. The DNR intends to continue to operate
the two IMPROVE Protocol monitors as long as the interagency agreement is in place and funding is available. The
IMPROVE measurements are utilized in data analysis, photochemical modeling studies, and other visibility-related

assessments.
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Figure 9-1. Locations of the IMPROVE (including Protocol) sites (source: 2021 IMPROVE Calendar).
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10. Five-Year Progress Report

In 40 CFR 51.308(f)(5) EPA requires each 10-year comprehensive RH SIP to address paragraphs 51.308(g)(1) through (5)
so that the plan also serves as a progress report that addresses the period since submission of the progress report for
the prior implementation period. In July 2013, the DNR submitted lowa’s 5-year progress report for the prior (first)
implementation period (2009-2018). This chapter will close out the progress report requirements for the remainder of
the first implementation period.

10.1. Control Measure Status and Emissions Reductions

In 40 CFR 51.308(g)(1) and (2) EPA requires “a description of the status of implementation of all measures included in
the implementation plan [for the first implementation period] for achieving reasonable progress goals...and a summary
of the emissions reductions achieved throughout the State through implementation of [those] measures.”

No source-specific or unit-specific emissions limits or compliance schedules were developed for lowa’s RH SIP for the
first implementation period, nor were any needed to satisfy BART requirements for nonEGUs. For the affected EGUs,
lowa initially relied on participation in CAIR to satisfy applicable BART obligations and to fulfill elements of lowa’s LTS.
The DNR later revised the RH SIP to replace reliance on CAIR with reliance on CSAPR.3®

Using CAMD data, Figure 10-1 charts lowa’s annual total EGU SO, and NOx emissions, and heat input, from the 2002
base year of the initial RH SIPs through 2021.%¢ Figure 10-1 also includes the IPM v2.1.9 EGU projections for the then-
future year 2018 (2018FY) extracted from Table 7.2 (using the “Modified” SO, value) of lowa’s first RH SIP.

160,000 450,000,000

[1S02 (tons) 151,354

150,000 420,000,000
EmNOX (tons)
140,000 390,000,000

127807 131832 128799 20770 127434

130,610 —m-Heat Input (MMBtu)

130,000 — f— - 360,000,000

120,000
330,000,000

109,293
110,000 —

104,666 300,000,000

/ 270,000,000
2000 (| | | 1— 11 .

87135
81,368 240,000,000
7B,956
80,000 76,371 | 75,684 76,857
71,502 210,000,000
70,000

65,625

100,000 95,946

Emissions (tons per year)

(mga) anduj jeay

180,000,000
60,000

150,000,000
50,000

45,045

(0,469
40,000 || - - P2

120,000,000

3,670

El
90,000,000
30,000

20,000 |- - - - - - - - | | 60,000,000

10,000 30,000,000

0 - 0

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2018FY

Figure 10-1. Annual 2002-2021 total lowa EGU SO,, NOy, and heat input data from CAMD.

lowa’s EGU SO, and NOx emissions have decreased substantially since 2008, the year preceding CAIR implementation.
Between 2008 and 2021, SO, and NOx emissions declined by 81,258 and 30,078 tons, respectively, decreases of 74% and
61%. Prior to CAIR implementation, the SO, emissions variability was relatively limited. However, across the 2002-2007
timeframe, NOx emissions declined by 25,517 tons, a 32% reduction. Installations of low NOx burners and overfire air
systems in the later portion of that period may explain the differences, but the DNR did not investigate the cause(s).
Substantial disparities exist between lowa’s 2018 actual EGU emissions and the 2018FY projections made during the first
implementation period. IPM v2.1.9 overpredicted lowa’s SO, and NOx EGU emissions by 117,209 and 41,414 tons,

4 Including the 2021 CAMD data satisfies the requirement in 40 CFR 51.308(g)(4) regarding the use of recent data for sources that
report directly to a centralized emissions data system operated by EPA.
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respectively, deviations of 343% and 171%. While the IPM results incorporate additional sources that do not report to
CAMD (units serving generators between 1 and 25 megawatts), this discrepancy is a relatively minor issue. Forecasting
EGU emissions well into the future is certainly a difficult task, and the DNR was not surprised that the IPM v2.1.9 results
overpredicted lowa’s EGU emissions. For emissions forecasting purposes, the use of IPM is not necessarily preferable to
other tools, such as the ERTAC model.

10.2. Visibility Progress

Because lowa does not contain a Class | area, the visibility analyses required by 40 CFR 51.308(g)(3) do not apply.
However, it is informative to review the visibility progress made in the LADCO Class | areas (lowa was not linked to HEGL
in the first implementation period). Table 10-1 includes the 2000-2004 baseline visibility conditions and compares the
more stringent unadjusted URP values to current (2014-2018) conditions, using the 20% most impaired days, and not
the 20% worst days, as was the practice during the first implementation period (before EPA’s 2017 rule revisions). Even
without adjustment for international contributions, the observed visibility progress is far better than the URP glidepath,
by up to 3.10 deciviews (Seney) and no less than 1.71 deciviews for any other area. Table 3-3 and Figure 3-1 both
previously demonstrated that on the 20% clearest (best) days no overall degradation in visibility occurred.

Table 10-1. Visibility progress during the first implementation period, 20% most (anthropogenically) impaired days.

Baseline Visibilit . Unadjusted Current Visibilit Amount Below
LAD‘::e‘;'ass : (2000-2004) ! U“acz’::;:g URP 20181 URP (2014-2018) ! 2018 URP

(dv) (dv) (dv) (dv)
Isle Royale 19.63 0.16 17.42 15.54 1.88
Seney 23.58 0.21 20.67 17.57 3.10
Boundary Waters 18.43 0.16 16.25 13.96 2.29
Voyageurs 17.88 0.14 15.89 14.18 1.71

10.3. Emissions Inventory and Tracking Analysis

40 CFR 51.308(g)(4) requires an analysis tracking changes in emissions over time. EPA’s August 20, 2019, guidance
recommends that this progress report “cover a period approximately from the first full year that was not actually
incorporated in the previous progress report through a year that is as close as possible to the submission date of the
2021 SIP.” lowa’s 2013 progress report incorporated the second version of the 2008 NEI (2008NEIv2, dated April 10,
2012), the most recent available at that time. EPA guidance would thus suggest using 2009 data in this progress report,
but comprehensive emissions data are not available for 2009. The lowa DNR is instead overlapping the review by using
2008 data, but from an updated version of the NEI for that year.

Table 10-2 summarizes lowa’s 2008 emissions using the third (and final) version of the 2008 NEI (2008NEIv3, updated
September 2013). The anthropogenic emissions are represented by the point-EGU, point-nonEGU, nonpoint, onroad,
and nonroad categories. The fire category includes wildfire, prescribed fire, and agricultural fire.” The biogenic category
contains only natural emissions from vegetation and soils. Unlike the CAMD data, the point-EGU data includes units
serving generators with a nameplate capacity of 25 MW or less. lowa’s primary PMigemissions (filterable + condensable)
are included in the tables below for completeness purposes but do not reflect the application of fugitive dust transport
factors to reduce overprediction biases of coarse PM in photochemical modeling analyses. The magnitude of lowa’s
nonpoint PMg emissions is not a good indicator of visibility impacts in Class | areas.

Table 10-3 summarizes lowa’s 2017 emissions using data from the January 2021 version of the 2017 NEI. This is the most
current comprehensive dataset available.*® The development of the 2017 NEI is documented in EPA’s February 2021 TSD
“2017 National Emissions Inventory: January 2021 Updated Release.”

47 The 2008NEIv3 reported no wildfire emissions in lowa. Agricultural fires are normally categorized as an anthropogenic nonpoint
source but are summed here into the fire category for consistency with the LADCO PSAT categorizations. The intentional burning of
agricultural land is an uncommon practice in lowa and thus emissions in lowa from this sector are generally small.

48 The 2020 NEl is currently under development and no versions have yet been released.

57


https://www.epa.gov/air-emissions-inventories/2017-national-emissions-inventory-nei-data

Table 10-2. 2008NEIv3 lowa emissions summary, in tpy and sector contributions (%) per pollutant.

Category™ 50, NOx voc PMo PM..s NH;3 SO, | NOx | VOC | PMy | PM2s | NH3
(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%) | (%)
Point-EGU 117,393 | 51,283 684 8,583 6,006 31 71% | 17% 0% 2% 5% 0%
Point-nonEGU 43,224 38,403 21,639 8,452 5,412 3,388 26% | 13% 5% 2% 5% 1%
Nonpoint 2,141 5,151 68,898 | 521,027 | 94,747 | 297,049 1% 2% 14% | 95% | 80% | 98%
Onroad 691 87,898 39,424 3,761 3,192 1,463 0% 29% 8% 1% 3% 0%
Nonroad 1,345 82,051 | 38,537 6,059 5,799 63 1% | 27% | 8% 1% 5% 0%
Fire 189 758 4,361 3,099 2,865 237 0% 0% 1% 1% 2% 0%
Biogenic 35,620 | 304,416 12% | 64%
Total 164,983 | 301,164 | 477,959 | 550,982 | 118,021 | 302,232 100% | 100% | 100% | 100% | 100% | 100%
Table 10-3. 2017NEI (Jan 2021 version) lowa emissions summary, in tpy and sector contributions (%) per pollutant.
Category™ 50, NOx voc PMy0 PM, 5 NH; SO, | NOx | VOC | PMy | PM2s | NH3
(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%) | (%)
Point-EGU 31,302 23,274 296 1,383 1,054 123 79% | 12% 0% 0% 1% 0%
Point-nonEGU 7,274 20,542 19,942 5,917 4,538 2,657 18% | 10% 7% 2% 6% 1%
Nonpoint'r 441 14,428 85,780 | 332,379 | 57,732 | 329,769 1% 7% 29% | 95% | 81% | 99%
Onroad 279 50,202 27,222 2,795 1,529 1,100 1% 25% 9% 1% 2% 0%
Nonroad 63 46,632 15,241 3,161 3,044 55 0% 24% 5% 1% 4% 0%
Fire 277 542 8,275 3,769 3,167 672 1% 0% 3% 1% 4% 0%
Biogenic 42,465 | 141,289 21% | 47%
Total 39,635 | 198,084 | 298,046 | 349,404 | 71,065 | 334,377 100% |100% | 100% | 100% | 100% | 100%

¥ The 2017 NEI contains a double-counting error in lowa’s inventory that produces emissions in the nonpoint sector from coal-fired
industrial combustion sources. All lowa’s industrial coal combustion emissions are already accounted for in the point source
category. The DNR manually corrected this error here by resetting all industrial nonpoint coal-fired emissions to zero.

Table 10-4 shows the changes in lowa’s emissions between the 2008NEIv3 and the 2017NEI (January 2021 version). For
each pollutant, the differences are expressed in tons per year and as sector-specific percentages. Between 2008 and
2017, the SO, and NOx emissions from the point-EGU sector decreased by 86,091 and 28,009 tons, respectively. These
equate to sector reductions of 73% and 55%. Overall, the SO, emissions declined by 125,347 tons, or 76%. Total NOx
emissions decreased by 103,080 tons, or 34%, driven by reductions in point sources (both EGUs and nonEGUs), onroad
sources, and offroad sources. While the overall VOC reduction was 179,913 tons, it was largely driven by changes in
biogenics (the cause of the biogenic reduction was not investigated). Excluding both biogenics and fire, the overall VOC
decrease becomes 20,701 tons, a 12% decline. While lowa’s PM1o emissions decreased by more than 200,000 tons, or

37%, the impacts on visibility in the Class | areas would be negligible as lowa’s PMig emissions are generally

inconsequential for regional haze purposes. lowa’s primary PM, s emissions declined by 40%, but their importance to
regional haze is also minimal. Overall, only the ammonia emissions increased, with the 11% change largely associated
with an estimated emissions increase from agricultural sources.

Table 10-4. Changes in lowa’s emissions between 2008 and 2017, in tpy and as sector-specific percentages.
Category® SO, NOx vocC PMy, PM, s NH; SO, | NOx | VOC | PMyo | PM,s | NH3
(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%) | (%)
Point-EGU -86,091 | -28,009 -388 -7,200 -4,952 92 -73% | -55% | -57% | -84% | -82% | 296%
Point-nonEGU | -35,950 | -17,862 | -1,698 -2,535 -874 -731 -83% |-47% | -8% |-30% |-16% | -22%
Nonpoint -1,700 9,277 16,883 |-188,648 | -37,014 | 32,720 -79% |180% | 25% | -36% |-39% | 11%
Onroad -412 -37,697 | -12,202 -966 -1,663 -363 -60% | -43% | -31% | -26% | -52% | -25%
Nonroad -1,283 | -35,418 | -23,296 | -2,899 -2,755 -8 -95% | -43% | -60% | -48% | -48% | -13%
Fire 88 -216 3,914 670 302 435 47% | -29% | 90% | 22% | 11% |183%
Biogenic 6,846 |-163,127 19% | -54%
Overall Change |-125,347 |-103,080 |-179,913 |-201,578 | -46,956 | 32,145 -76% | -34% | -38% | -37% | -40% | 11%
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10.4. Emissions Changes Assessment
In 40 CFR 51.308(g)(5) EPA requires an “assessment of any significant changes in anthropogenic emissions within or
outside the state...and whether or not these changes in anthropogenic emissions were anticipated...and whether they

have limited or impeded progress in reducing pollutant emissions and improving visibility.” This assessment is best

accomplished by comparing the emissions projections from the first RH SIP for the then-future year 2018 (2018FY) to
actual 2018 emissions. Since 2018 is not an NEI year, the 2017 NEI data discussed above provide a suitable surrogate.

Table 10-5 provides the 2018FY emissions projections. The data were extracted from Table 7.2 of lowa’s RH SIP for the

first implementation period. Various sectors were combined, as needed,* to best match the data categories used

above. The emissions differences between the 2017 NEI (Table 10-3) and the 2018FY projections are provided in Table
10-6 in tons per year and as sector-specific percentages of the 2018FY forecasts. Some emissions differences are
expected due to changes in sector assignments and emissions estimation procedures. For example, in the first RH SIP,
the aircraft and airport emissions were included in the nonroad, and not the point-nonEGU, sector. Under §51.308(g)(4)
lowa is not required to backcast previously reported emissions for consistency with more recent emissions estimation

procedures.

Table 10-5. lowa’s 2018FY forecast emissions (from the first RH SIP), in tpy and sector contributions (%) per pollutant.

Category 50; NOx voc PMy0 PM, 5 NH; SO, | NOx | VOC | PMy | PM2s | NH3
(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%) | (%)
Point-EGU 151,354"| 65,629 1,802 11,232 9,578 713 76% | 28% | 0% 3% | 10% | 0%
Point-nonEGU 42,862 40,964 56,714 21,737 10,151 5,763 22% | 17% 8% 6% 10% 2%
Nonpoint 3,224 7,476 127,849 | 329,443 | 68,997 | 315,316 2% 3% 19% | 88% | 69% | 97%
Onroad 400 33,975 36,404 708 708 4,225 0% 15% 5% 0% 1% 1%
Nonroad 220 60,210 37,143 6,088 5,582 101 0% 26% 6% 2% 6% 0%
Fire 204 200 1,672 5,819 5,495 49 0% 0% 0% 2% 5% 0%
Biogenic 25,732 | 408,291 0% 11% | 61% 0% 0% 0%
Projected Total | 198,264 | 234,186 | 669,875 | 375,027 | 100,511 | 326,167 100% | 100% | 100% | 100% |100% | 100%
*Reflects use of the “Modified” SO, value from Table 7.2 of lowa’s regional haze SIP for the first implementation period.
Table 10-6. Differences between the 2017NEI and the 2018FY forecast, in tpy and as sector-specific percentages.
Category 50: NOx voc PMo PM, 5 NH;3 SO, | NOx | VOC | PMy | PM,s | NH3
(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (%) | (%) | (%) | (%) | (%) | (%)
Point-EGU -120,052 | -42,355 -1,506 -9,849 -8,524 -590 -79% | -65% | -84% | -88% | -89% | -83%
Point-nonEGU | -35,588 | -20,422 | -36,772 | -15,820 | -5,613 -3,106 -83% | -50% | -65% | -73% | -55% | -54%
Nonpoint -2,783 6,952 -42,069 2,936 -11,265 | 14,453 -86% | 93% |-33% | 1% |-16% | 5%
Onroad -121 16,227 -9,182 2,087 821 -3,125 -30% | 48% | -25% |295% |116% | -74%
Nonroad -157 -13,578 | -21,902 -2,927 -2,538 -46 -71% | -23% | -59% | -48% | -45% | -45%
Fire 73 342 6,603 -2,050 -2,328 623 36% [171% |395% | -35% | -42% |1272%
Biogenic 16,733 |-267,002 65% | -65%
Total Difference |-158,629 | -36,102 |-371,829 | -25,623 | -29,446 | 8,210 -80% | -15% | -56% | -7% |-29% | 3%

lowa’s total SO, emissions in 2017 were 158,629 tons less than the 2018FY projection, an 80% difference driven largely

by unforeseen decreases in the EGU and nonEGU point source categories of 79% and 83%, respectively. Total NOx

emissions were 36,102 tons less than forecast, a 15% difference, again largely driven by unexpected point source
reductions. If the NOyx increases from fires and biogenics were excluded, the NOx reductions would total 53,177 tons.

The 2017 VOC, PMyg, and PM; s emissions were less than forecast for the 2018FY, by 56%, 7%, and 29%, respectively.
The total ammonia emissions forecasts were, by contrast, relatively accurate, differing by just 3%. This small

49 Consolidation was as follows: Nonpoint = Ammonia + Area + Fugitive Dust + Road Dust; Fire = Area Fire + Point Fire + Wildfire
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discrepancy, largely attributable to more growth in the nonpoint sector, has not impeded visibility progress. Neither has
the unanticipated increases in the nonpoint and onroad NOx emissions, as they are more than offset by decreases in the
point and nonroad categories.

The bar charts in Figure 10-2 depict lowa’s emissions from the 2008NEIv3, the 2017NEl, and the forecast 2018FY data
from lowa’s first RH SIP. The SO, NOx, VOC, and primary particulate emissions all decreased, rather substantially,
between 2008 and 2017. Overall, lowa’s 2017 emissions were well below the 2018FY projections from the first
implementation period. The one exception, the increase in ammonia, did not hinder visibility progress in the LADCO
Class | areas.
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Figure 10-2. lowa emissions by sector and pollutant from the 2008NEIv3, the 2017NEI, and the 2018 “future year” (the 2018FY
projections were extracted from lowa’s RH SIP for the first implementation period).

10.5. Future Progress Report Commitment

As required by §51.308(f), lowa commits to periodically submitting reports to EPA evaluating progress towards the
reasonable progress goal for each Class | area located outside the state that may be affected by emissions from within
the state. Subsequent progress reports are due by January 31, 2025, July 31, 2033, and every 10 years thereafter.
Progress reports need not be submitted in the form of a SIP revision but will be made available for public comment for
at least 30 days before submission to EPA and all comments received from the public will be submitted to EPA along
with the subsequent progress report and an explanation of any changes to the progress report made in response to
those comments.
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11. Consultation

Pursuant to 40 CFR 51.308(f)(2)(ii) and 51.308((i)(2), states must consult with other states and with the Federal Land
Managers (FLMs)*° regarding their long-term strategy for regional haze. lowa fulfilled its consultation obligations
through a combination of regularly scheduled regional calls, individual state meetings, informal FLM discussions, and a
formal 60-day FLM review period.

11.1. Regional Discussions

lowa participated in monthly regional haze conference calls between the CenSARA member states and FLM, EPA, and
tribal representatives. The monthly CenSARA calls began in 2017 and transitioned to quarterly calls in 2023. Starting in
November 2019, lowa also participated in LADCO’s monthly regional haze calls (bimonthly after October 2021). The DNR
provided updates on these calls regarding lowa’s progress in selecting sources for four-factor analysis and lowa’s intent
to require SO; emissions reductions from LGS and WSEC-3. Call notes are available upon request. lowa will continue to
engage in regional planning activities and will consult with the FLMs through such activities or by separate calls as
requested by the FLMs to address 40 CFR 51.308(i)(4).

11.2. Individual State Consultation

In response to a request from Minnesota for direct consultation, the lowa DNR met virtually with the Minnesota
Pollution Control Agency (MPCA) on June 30, 2022. During the meeting, the MPCA overviewed its regional haze planning
efforts and related technical data, including its own CAMx PSAT results and the outcomes of its source selection and
four-factor analyses. Minnesota shared that it is on track to meet the 2064 goal and had no formal “asks” for lowa, but
did identify lowa as a state that contributes to visibility impairment in both of its Class | areas (Boundary Waters and
Voyageurs). The DNR noted that it found those conclusions reasonable and consistent with LADCO’s 2028,09:6 CAMx PSAT
modeling results. The DNR then summarized lowa’s planning efforts and lowa’s decision to require dry scrubber
improvements at both LGS and WSEC-3 to address regional haze obligations for the second implementation period.>!

At the request of the DNR, virtual consultation meetings were held with Missouri (Department of Natural Resources)
and with Michigan (Department of Environment, Great Lakes, and Energy — Air Quality Division) on November 1, and
November 4, 2022, respectively. In both meetings, the lowa DNR reviewed its use of the LADCO 2028;016 CAMx PSAT
data and the resulting conclusions that lowa contributes to visibility impairment at HEGL in Missouri and at ISLE and
SENE in Michigan (and BOWA and VOYA in Minnesota). The DNR also summarized lowa’s source selection methodology,
four-factor analyses, visibility assessments (the optional fifth-factor), and its decision for the long-term strategy to
require SO; reductions from dry scrubber improvements at LGS and WSEC-3. The meetings generally ended with a brief
review of the proposed emission limits and implementation timeframes in the draft air construction permits for those
units, followed by a question and answer opportunity. Additional meetings were unneeded. No states requested that
lowa reduce its emissions for this implementation period of the regional haze program and no measures were identified
for lowa by an upwind state pursuant to 40 CFR 51.308(f)(2)(ii)(B).

11.3. Informal FLM Source Selection and LTS Discussions
In March 2020 the USDA FS provided a recommendation to the DNR that identified three lowa sources, listed below, as
candidates for potential further analysis. The FS identified these sources and the pollutant(s) of interest based on its
review of emission rate data (Ib/MMBtu) and results from a LADCO Q/d analysis.

e University of Northern lowa (SO,)

e Burlington Generating Station (SO,)

e Muscatine Power and Water, Unit 8 (SO, and NOy)

0 The FLM consultation process includes one or more designees from each of three federal agencies, the National Park Service
(NPS), the U.S. Fish and Wildlife Service (FWS), and the U.S. Department of Agriculture (USDA) Forest Service (USDA FS, USFS, or
simply FS). The DNR typically communicated with the FLMs collectively, but individual agency discussions occurred when warranted.
51 ]owa’s measures were not established or needed pursuant to an official agreement through a regional planning process under 40
CFR 51.308(f)(2)(ii)(A).
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In June 2020 the NPS provided a recommendation to the DNR that identified eleven lowa sources, listed below, as
potential candidates for a four-factor analysis.>? The NPS identified these sources using a Q/d (SO, + NOy) threshold of
1.2 based on 2017 NEI emissions data for the nonEGUs and 2019 CAMD data for the EGUs.
e  Walter Scott Jr. Energy Center [EGU]
e Louisa [EGU]
e George Neal North [EGU]
George Neal South [EGU]
Burlington (IA) [EGU]
Muscatine [EGU]
e Ottumwa [EGU]
e ADM Corn Processing - Cedar Rapids [nonEGU]
e Continental Cement Company - Davenport [nonEGU]
e Natural Gas Pipeline Co. Of America - Station 107 [nonEGU]
e Northern Natural Gas Co. - Ogden [nonEGU]

The DNR appreciated the recommendations and considered the information provided by the FS and NPS but choose to
select sources using more sophisticated data from CenSARA’s area of influence (AOI) analysis, as documented in Chapter
4. The DNR reviewed its source selection methods and results with the FLMs on June 3, 2020. The DNR does agree with
the inclusion of Louisa and Walter Scott Jr. Energy Center, as suggested by the NPS, but found no compelling reason to
expand the source selection process to include any other sources identified using less technical methods.

On January 20, 2022, the DNR met with the FLMs to informally discuss lowa’s four-factor analyses. The discussion
included the DNR’s preliminary decision to require LGS and WSEC-3 to implement dry scrubber improvements to satisfy
lowa’s emissions reduction obligations for its long-term strategy (LTS) for the second planning period of the RHR.

11.4. Formal FLM Consultation

To address the formal consultation requirements of 40 CFR 51.308(i)(2), the DNR provided a draft of this regional haze
SIP to the FLMs on October 11, 2022, and held a 60-day review period that ended on December 9, 2022. The notification
announcing the formal consultation opportunity (provided in Appendix F) included the opportunity for the FLMs to
discuss their: 1) assessment of impairment of visibility in any mandatory Class | Federal area; and 2) recommendations
on the development and implementation of strategies to address visibility impairment. The FLM review period preceded
the public comment process as a prerequisite to addressing CAA 169A(d), which requires that the public notice for the
public comment opportunity (discussed in Chapter 12) include a summary of the FLM’s conclusions and
recommendations.

On November 3, 2022, the DNR held a virtual consultation meeting with the FLMs (FS, FWS, and NPS attended, as did
EPA) to overview lowa’s draft SIP and to provide an opportunity for questions. The NPS presented their preliminary
comments to the DNR during a consultation meeting they held virtually on November 29, 2022 (FS and EPA also
attended).

11.5. Response to FLM Comments Received During Formal FLM Consultation

The FS and NPS both provided written comments to the DNR on December 8, 2022 (their comment letters are provided
in Appendix F>3). A summary of their comments, and the DNR’s responses, are provided below to address 40 CFR
51.308(i)(3). The DNR has added comment numbering for ease of reference. The FWS did not provide written
comments.

Both FLM comment letters provided generally positive comments on the state’s FLM consultation efforts and the SIP’s
organizational structure, content, analytical techniques, and the meaningful SO, reductions required from LGS and
WSEC-3. No additional summary or response is necessary for those remarks, but the DNR appreciates the
complimentary statements.

52 The NPS provided an initial list of lowa sources in 2019 and revised its recommendations in 2020 using updated emissions data.
53 The calculation (cost) workbooks that accompanied the NPS’s comment letter are available upon request.
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11.5.1. Comments from the Forest Service

FS Comment 1

The FS believes that two other sources, George Neal North (GNN) and George Neal South (GNS), should also have
conducted a four-factor analysis. If GNN and GNS were treated as one source and all their sulfate and nitrate EWRT*Q/d
impacts combined, the impacts would rank between WSEC and LGS at BOWA and VOYA. The FS further notes that GNN
and GNS are owned by the same company, located only about 1.5 miles apart, and served by a common rail line.

DNR Response

The DNR and EPA have always treated GNN and GNS as separate stationary sources for all air quality permitting
purposes. Therefore, the GNN and GNS facilities were evaluated in the same manner here because the RHR does not
establish different criteria for combining emissions from these two sources.

ES Comment 2

Even if GNN and GNS were not grouped together, the impacts of the units individually are in the range of units selected
by Minnesota for four-factor analysis.

DNR Response

Neither EPA rule nor guidance prescribe or identify a universal source selection methodology or threshold. EPA guidance
instead recognizes the availability of multiple analytical methods and clearly allows each state to identify an approach it
considers reasonable.

In Minnesota, facilities with a Q/d > ~4.6 were generally asked to conduct a four-factor analysis. The DNR utilized sulfate
and nitrate EWRT*Q/d data to additionally incorporate both transport and impairment (IMPROVE) data to help identify
a reasonable set of facilities for four-factor analysis. Since Minnesota is home to two Class | areas and all sources in
Minnesota are closer to those Class | areas than either GNN or GNS, it is reasonable that differences exist between
lowa’s and Minnesota’s methodologies and decisions regarding which sources to select for four-factor analysis. The DNR
does not believe it necessary to select either GNN or GNS for four-factor analysis at this time based on the AOI analysis
and lowa’s use of a 50% cumulative impact threshold, as discussed in Chapter 4.

ES Comment 3

GNN and GNS are similar to LGS and WSEC-3. The following boiler features are the same, or nearly the same: size, fuel,
firing configuration, age, and existing SO, controls. Due to their similarity, it seems highly likely that the SO, controls that
are being proposed at LGS and WSEC-3 could also be applied at GNN and GNS at the same extremely low cost
documented in lowa’s plan.

DNR Response

The similarities and differences between LGS, WSEC-3, GNN, and GNS have not been fully evaluated. Using the four-
factor analyses for LGS and WSEC-3 to identify potential control options and possible related control costs for GNN or
GNS is therefore speculative. An examination of the feasibility of control options at GNN and GNS is further not
supported by the results of the DNR’s source selection methodology, which concluded that neither GNN nor GNS
warrant selection for four-factor analysis at this time. Additionally, the Class | areas impacted by lowa are projected by
LADCO’s modeling to be better than required for URP purposes, thus a more “robust demonstration” as might otherwise
be required under 40 CFR 51.308(f)(3)(ii)(B) is not applicable.

11.5.2. Comments from the National Park Service

NPS Comment 1

The NPS supports the use of the cumulative AOI approach but recommends that lowa consider broadening its source
selection criteria by using a higher threshold, such as 80% [rather than 50%], to ensure that the sources with the most
significant impacts to NPS Class | areas are selected for analysis and that a reasonable number of sources are evaluated.
The NPS specifically recommends that lowa additionally select GNN and GNS for four-factor analysis of SO, and NOx. The
NPS’s review found that both facilities rank in the top 60% at Badlands National Park, 66% at Wind Cave and Isle Royale
National Parks, and 75% at Voyageurs National Park.

DNR Response

As mentioned in response to FS Comment 2, neither EPA rule nor final guidance prescribe or identify a universal source
selection methodology or threshold. While EPA proposed an 80% threshold in its draft regional haze guidance (dated
July 2016) the final guidance (dated August 20, 2019) contains no such threshold recommendation. The DNR identified
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the 50% cumulative AOI impact threshold as a reasonable approach because it captures the majority of the assessed
visibility impact and focuses on those sources with the greatest potential visibility impacts. The DNR agrees that the use
of a more stringent threshold would identify additional sources, but believes the methods used in this round are
reasonable and satisfy the requirements of the RHR.

With respect to the facility contributions to the various Class | areas, the AOI results indicate that just nine facilities
(none of which area in lowa) are responsible for the majority (top 50%) of the AOI impacts in Badlands National Park.
The individual contributions from those nine sources range from 11.43% down to 2.52%. The contributions from GNN
and GNS are each less than 2%. Similarly, the majority of the cumulative AOIl impacts at Wind Cave can be traced to just
eight facilities, with their individual contributions ranging from 13.87% down to 2.58%, with GNN and GNS each
contributing less than 1.50%. Unlike situations where visibility impairment is attributable to a relatively large number of
sources (such as at ISLE), the AOI results indicate that visibility impacts at BADL and WICA are dominated by a small
number of facilities, and none are in lowa. The DNR believes its current source selection decisions are reasonable, need
not be expanded, and are consistent with EPA guidance, which recognizes: “In setting a threshold, a state may consider
the number of emissions sources affecting the Class | areas at issue, the magnitude of the individual sources' impacts,
and the amount of anthropogenic visibility impairment at the Class | area.”

NPS Comment 2

The NPS recommends that states identify the criteria used when evaluating controls, including those for costs, as
required under the RHR. The NPS specifically recommends that lowa establish cost thresholds to aid in documenting the
rationale behind final reasonable progress determinations and that lowa establish a cost threshold in line with other
states.

DNR Response

In accordance with the RHR, the DNR considered the costs of controls in developing its control decisions for lowa’s long-
term strategy for making reasonable progress. However, neither the RHR nor EPA’s regional haze guidance include a
bright-line cost effectiveness threshold for states to use in making this consideration. Nor does the rule or guidance
provide a prescriptive process for establishing cost effectiveness thresholds when considering control costs to organize
and guide its decision-making.

Rather than selecting an arbitrary dollar per ton cost threshold, the DNR’s decisions balance the costs of controls with
the other three required factors (time necessary for compliance, energy & non-air quality environmental impacts, and
remaining useful life) and further incorporate visibility impacts information (the optional fifth factor).

The DNR concluded that SO, emissions controls from LGS and WSEC-3 are currently the most cost-effective means to
improve visibility in downwind Class | areas. The DNR determined that the costs of NOx controls are not reasonable,
given they are of much greater expense, more than an order of magnitude, than the SO, controls, and the regional
modeling and emissions analysis (the optional fifth factor visibility analysis) indicates that control of lowa’s EGU SO,
emissions will provide greater visibility benefits than NOx controls, perhaps by a factor of 4.4. The DNR believes its
conclusions to require SO, reductions from LGS and WSEC-3 of ~9,700 tons per year is sufficient to satisfy the control
decision requirements for the second round of the RHR and that this decision is supported and documented by the
information provided in Chapter 5.

NPS Comment 3

Some of the controls evaluated by the DNR and recommended by the NPS for lowa sources are within cost-effectiveness
ranges selected by other states. The NPS encourages lowa to establish a cost threshold in line with other states, and
require installation of all technically feasible, cost-effective controls. In support of its comment, the NPS produced its
own SCR and SNCR control cost estimates for LGS and WSEC-3.

DNR Response

The NPS provided cost effectiveness threshold examples for seven states (Arizona, Arkansas, Colorado, Idaho, Nevada,
Oregon, and Texas) which range from $4,000/ton to $10,000/ton. Each of these states contain at least one Class | area.
The examples from those seven states do not establish a representative sample given that the RHR applies to 52 “states”
(all 50 states, the District of Columbia, and the Virgin Islands) and no threshold examples are identified for states in the
Midwest or any states without Class | areas. The DNR appreciates the NPS’s facility-specific control-cost analyses and
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related information, but that information does not substitute for the DNR’s results nor does it alter the DNR’s
conclusions that additional NOx controls are unnecessary for LGS and WSEC-3 at this time.

NPS Comment 4

The NPS recommends that lowa address both GNN and GNS by conducting four-factor analyses and implementing cost-
effective control options in this planning period. The NPS estimated the cost effectiveness for improving the efficiency of
the SO, scrubbers at both George Neal units at $280/ton SO,, with emissions reductions estimated at 2,639 tons/year at
GNN and 3,271 tons/year at GNS. (The estimated cost effectiveness for improving the efficiency of the SO, scrubbers at
the George Neal units is very similar to the four-factor analysis estimates for LGS and WSEC-3.)

DNR Response

The DNR appreciates the information provided, but concludes that neither GNN or GNS require a four-factor analysis at
this time. Therefore, the estimated cost-effectiveness of SO, reductions need not be evaluated for either GNN or GNS.

NPS Comment 5

The NPS estimated the cost of reducing NOx emissions at GNN by adding SNCR. SNCR would reduce NOx emissions by an
estimated 487 tons/year at a cost of $5,546/ton. This would be found cost effective under thresholds established by
other states. The NPS encourages lowa to establish a cost threshold in line with other states, and require installation of
all technically feasible, cost-effective controls.

DNR Response

The DNR appreciates the information provided, but concludes that GNN does not require a four-factor analysis at this
time. Therefore, the estimated cost-effectiveness of NOy reductions need not be evaluated.>*

54 Note, at the time of the NPS’s analyses, the CAMD database erroneously excluded SNCR from the list of NOx controls installed on
GNN. This has since been corrected. lowa DNR air construction permit number 95-A-313-P8 identifies SNCR as an existing control
technology installed at GNN. Additionally, the direct testimony of William R. Whitney (the General Manager — Engineering Services
for MidAmerican Energy Company) filed with the lowa Utilities Board on April 1, 2022 (Docket EPB-2022-0156) confirms the SNCR
system at GNN (Neal Unit 3) became operational August 14, 2014.
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12. Public Participation

The public comment period for this proposed SIP revision began on February 13, 2023, and ended March 16, 2023, with
a public hearing held virtually on March 16, 2023. The DNR’s public participation process followed procedures meeting
the applicable requirements in 40 CFR 51.102 and Appendix V to 40 CFR 51.

12.1. Response to Public Comments
The DNR received the following 59 written comment letters during the public comment period (a copy of each letter is
provided in Appendix G):
e 4 letters (emails) from individual citizens (Fuller, Jones, Klein, and Leners);
e 1 |etter from the National Park Service;
e 1 joint letter® from Sierra Club, National Parks Conservation Association, Coalition to Protect America’s National
Parks, and lowa Interfaith Power & Light, self-identified collectively as the “Conservation Organizations” (CO).
This letter includes the March 14, 2023, Review and Comments on Reasonable Progress Controls for the lowa
Regional Haze Plan for the Second Implementation Period, by Victoria R. Stamper (the “Stamper Report”);
e 1 letter from the lowa Environmental Council (IEC); and
e 52 letters (all nearly identical) from individual Sierra Club members.

During the public hearing, the DNR received two verbal comments. The responsiveness summary below includes a
summary of all the written and verbal comments received during the 32-day public comment period and the DNR’s
responses. Where needed, DNR uses its own comment numbering system for ease of reference. Comment numbering
and order are not indicative of importance.

12.1.1. Supportive and Citizen Comments

Supportive Comments

The NPS and three citizen commenters (Fuller, Jones, and Klein) supported the plan’s requirements to reduce SO,
emissions.

DNR Response

DNR appreciates the supportive comments and has finalized the construction permit modifications for LGS and WSEC-3
that make the SO, emissions reductions permanent and enforceable.

Citizen Comment (Leners)

The commenter inquired of the plan’s impact on MidAmerican Energy Company, the budgetary implications, the degree
to which costs will be passed on to consumers, and the cost-benefit ratio of the intended new regulations.

DNR Response

According to MidAmerican’s four-factor analysis, the dry FGD scrubber improvements required by this plan represent
the most cost-effective option of all the technically feasible SO, or NOx control measures available for either LGS or
WSEC-3 (see Table 5-5 and Table 5-6). The FGD improvements require no capital expenditures, incur annual operation
and maintenance (O&M) costs of no more than $1,248,000 per year, and yield cost effectiveness values less than or
equal to $282 per ton of SO, removed (2019S). As a control measure for the power-sector, total costs are relatively
inexpensive and the dollar per ton cost-effectiveness is high. The scrubber improvements will benefit visibility and can
be implemented quickly with only minor energy and non-air impacts. This information represents the mandatory factors
that DNR must consider to comply with CAA 169A and the federal regional haze rule. Other budgetary or cost-benefit
considerations could not be used to modify the DNR’s SO, control decisions for LGS and WSEC-3.

12.1.2. Comments from the National Park Service

NPS Comment 1

lowa could improve the draft SIP and further reduce haze causing emissions from LGS and WSEC by requiring cost-
effective NOx emission controls, as the NPS previously described in its consultation feedback [see Section 11.5.2].

55 The letter’s numerous attachments are available upon request.
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DNR Response
Neither the RHR nor EPA guidance establish cost-effectiveness thresholds, therefore cost consideration decisions are

made on a state-by-state basis. Cost threshold selections by an individual state are likely, at least in part, influenced by
current and projected visibility impairment values and the degree of anticipated progress. The decision by other
individual states to use a given threshold does not automatically imply that lowa should select the same or a similar cost
threshold.

The Class | areas impacted by lowa’s emissions are all projected to be better than required by the URP. In accordance
with EPA guidance, the DNR does not treat this as providing a “safe harbor,” but it does negate the need for a more
rigorous analysis or consideration of more expensive control options. The DNR does not agree that requiring NOx
controls on LGS or WSEC-3 is reasonable at this time. Cost-effectiveness values (dollars per ton) for the SNCR and SCR
options are substantially more expensive than the scrubber improvements at LGS and WSEC-3. Regional modeling
indicates, that for lowa’s EGUs, SO, emissions reductions are more than four times as effective at improving visibly than
NOx reductions. Requiring SNCR or SCR on either LGS or WSEC-3 fails to provide reasonably cost-effective or meaningful
reductions for purposes of regional haze and thus neither is currently appropriate.

NPS Comment 2

The NPS continues to recommend that lowa DNR evaluate opportunities to reduce haze causing SO, and NOx emissions
from George Neal North (GNN) and George Neal South (GNS). The NPS’s preliminary assessment found that SO,
improvements, similar to those identified for LGS and WSEC-3, are likely feasible and extremely cost effective for these
power plants. The NPS encourages lowa to take advantage of the opportunity this SIP provides to obtain further
emissions reductions.

DNR Response

The DNR concluded that neither GNN nor GNS merit selection for four-factor analysis by using relatively sophisticated
area of influence (AOI) metrics. EPA’s 2019 guidance supports DNR’s decisions by clarifying that “A key flexibility of the
regional haze program is that a state is not required to evaluate all sources of emissions in each implementation period.
Instead, a state may reasonably select a set of sources for an analysis of control measures.” The DNR’s methods capture
each lowa source that contributes to the majority of the visibility impacts from point sources at any of the 12 downwind
Class | areas listed in Table 2-4 and Table 2-5. In fact, no state is further removed from Class | areas than lowa, yet the
DNR’s regional haze plan requires nearly 9,700 tons of SO, reductions per year (versus 2017-2019 average baseline
conditions). Additionally, the associated emission limits are not tied to future EPA actions but instead require
compliance no later than December 31, 2023. The DNR believes this plan fulfils lowa’s obligations for the second
implementation period of the regional haze rule.

12.1.3. Comments from the Conservation Organizations (CO)
CO Comment 1
DNR allows for use of an unreasonably high interest rate (7.862%) and, unless sufficient documentation is provided,
must adjust the interest rate in the cost-effectiveness analyses to reflect the current prime bank rate (7.75%).
= |tis unreasonable for DNR to determine that MidAmerican Energy’s use of a firm-specific interest rate is
appropriate based on approval by the lowa Utilities Board and supplemental information. MidAmerican Energy
has not explained the details of how its cost of capital is calculated, other than to refer to utility commission
docket numbers in which the cost of capital was approved.
=  DNR must collect more information on MidAmerican Energy’s calculations and must ensure that the methods
used are consistent with EPA’s Control Cost Manual.
DNR Response
The 7.862% firm-specific interest rate utilized in the four-factor analyses was the result of DNR’s in-depth review and
associated discussions with MidAmerican to determine the appropriate interest rate consistent with EPA’s Control Cost
Manual. MidAmerican initially based their four-factor analyses on a 7% interest rate, but documentation supporting the
use of that interest rate was not available. In response to the DNR’s request for additional information, MidAmerican
provided sufficient justification for use of a 7.862% firm-specific interest rate, and subsequently revised its four-factor
analyses to use that rate. Furthermore, differences in costs calculations between those based on a 7.75% bank prime
rate versus those using the justified firm specific interest rate of 7.862% are inconsequential.
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CO Comment 2
DNR allows for use of truncated life of emission control equipment and must revise the cost-effectiveness analyses to
use a 30-year useful life for all the pollution control equipment.
=  MidAmerican and DNR erroneously assume the following for LGS and WSEC-3:
= 20-year useful life in determining annualized costs of the SO, controls evaluated.
= 20-year useful life for controlling NOx emissions with SNCR systems.
= There was no justification for only assuming a useful life of 20 years for a new wet FGD system or for the
operational upgrades to the existing dry FGD system. EPA has found that FGD systems can last 30 years or
longer.
=  Given that EPA has assumed a 30-year life of SNCR in control cost calculations for coal-fired EGUs in the context
of the regional haze program,®® it is reasonable to assume a 30-year life of SNCR for application to LGS and
WSEC-3. EPA’s Control Cost Manual (CCM) provides, for example, that “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.”
= MidAmerican Energy did not identify any limitations on the remaining useful life of either LGS or WSEC-3, and
the draft SIP fails to contain any enforceable limitations on their remaining useful life, thus the life of controls
should be 30 years or longer.
DNR Response
After evaluating the examples provided by the commenter to support longer control equipment lifetimes, the DNR
concludes that the cost-effectiveness analyses presented in this SIP revision are based on the appropriate control
equipment lifetimes and need no revision. Control costs are evaluated on a case-by-case basis and the assumptions
made for other states by other EPA regions are unique to their given situation. They do not require lowa to evaluate
longer useful lifetimes for the SNCR or FGD control systems. Both MidAmerican Energy and DNR utilized the nationally
applicable tools provided by EPA and followed the recommendations in EPA’s CCM in determining the appropriate
control equipment lifetimes. Costs were therefore evaluated using the typical lifetimes presented in the CCM, which are
30-years for SCR and 20-years for SNCR,>” dry FGD, and wet FGD control systems. Limitations on the remaining useful life
of either LGS or WSEC-3 are thus unnecessary.

CO Comment 3
DNR failed to evaluate reasonable SO, emission rates that could be achieved with better optimization of the existing dry
FGD systems at LGS and WSEC-3, and also with new retrofit wet FGD systems.
= MidAmerican evaluated improvements to the dry FGD systems at these plants that would achieve an SO, rate of
0.10 Ib/MMBtu. This reflects an SO, control efficiency of approximately 78%. This SO, control efficiency is
unreasonably low. DNR must evaluate FGD upgrades to meet a 90% reduction level or an annual average
emission rate of 0.05 Ib/MMBtu at LGS and at WSEC-3. Further, DNR must impose an SO, emission limit of 0.06
Ib/MMBtu on a 30-day rolling average basis.
= DNR must also evaluate eliminating the FGD bypass installed at LGS in 2007.
= DNR must also require an evaluation of a wet FGD retrofit to achieve an annual average SO, rate of 0.03
Ib/MMBtu at LGS and at WSEC-3. A new wet FGD could be considered cost-effective at LGS, at a cost
effectiveness of $6,968/ton (2021S). A new wet FGD should also be considered as a cost-effective option at
WSEC-3, as it could reduce SO, emissions by 7,365 tons per year from 2017-2019 baseline emissions at a cost

%6 The commenter provided the following reference: “See, e.g., 80 Fed. Reg. 18944 at 18968 (April 8, 2015).” Note, this references a
proposal, not a final rule.

57 EPA’s CCM does provide that: “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. [10]” (see page 1-53 of Chapter 1 - Selective Non-
Catalytic Reduction” (as revised on 4/25/2019) in Section 4 — NOx Controls). Reference “[10]” for that statement identifies the
associated data source as the: “U.S. Environmental Protection Agency. Electric Generating Unit Database. EGU_ICR_Part |_and_Part
Il. Based on EGU information collection request. December 16, 2011. [Currently] Available at [the Air Toxics Standards for Utilities
web page].” That “EGU information collection request” (ICR No. 2362.01, OMB Control Number 2060-0631) was conducted by EPA in
support of the Mercury and Air Toxics Rule (MATS), and is also known as the “MATS ICR,” or the “2010 ICR” in reference to the year
the data were collected. Any associated equipment ages based on that data are thus relative to 2010, not a more current year.
Further examination of the data reveals that for the 11 SNCRs installed before 1993, most (7) were installed in 1992, making their
age at that time approximately 18 years, which is consistent with a 20-year recommended SNCR lifetime.
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effectiveness of $4,907/ton (2021S). Colorado and Nevada use a cost effectiveness threshold of $10,000/ton
and New Mexico uses a threshold of $7,000/ton.
DNR Response
The regional haze rule does not establish a presumptive level of control that must be implemented in order for a control
measure to be considered reasonable. The DNR determined, based on site-specific considerations, that the 800 Ib/hr
and 770 Ib/hr limits and associated conditions established for LGS and WSEC-3, respectively, are comparable to a 0.10
Ib/MMBtu limit. The estimated uncontrolled emission rate and purported 78% control efficiency, as presented by the
commenter, are not applicable to the four-factor analysis and do not impact the determination of the emission limits
that are both achievable in practice and reasonable for regional haze purposes. Additionally, the emission limits apply at
all times, thus the presence or absence of FGD bypass at LGS is irrelevant. Furthermore, according to data collected by
the U.S. Energy Information Administration (EIA) for 2021 and previous years (via Schedule 6, Part F of the Form EIA-860
data), LGS is not equipped with FGD bypass.

Regarding the cost-effectiveness values considered by other states, see the DNR’s responses to NPS Comments 2 and 3
in Section 11.5.2 and NPS Comment 1 in Section 12.1.2. Furthermore, that other states established costs thresholds at
various levels demonstrates the inherent flexibility within the regional haze program. There are no criteria set by EPA on
the appropriateness of a lower range or upper range of the thresholds that states determine appropriate for use in their
Regional Haze SIPs. Without a sound methodology or a universally accepted and applied approach, it is unreasonable for
lowa to just pick another state’s threshold simply because it will result in the imposition of new controls. In accordance
with regulatory requirements and informative data, the DNR determined the appropriate control measures for lowa
sources by identifying cost effective controls through consideration of the four statutory factors and visibility impacts
information. With respect to the commenter’s claim that new wet FGD should be considered cost effective, this option is
clearly unreasonable when considered in the context of its incremental costs, which are approximately $50,090/ton for
LGS and $44,250/ton for WSEC-3 (2019S), as shown in Table 5-5.

CO Comment 4
DNR'’s proposed Ib/hr SO, emission limits for LGS and WSEC-3 must be revised to be in units of Ib/MMBtu.
= Alb/hr SO; emissions limit will result in exceedances of a Ib/MMBtu SO, rate and so cannot be used.
= Alb/MMBtu limit will be much more effective at ensuring SO, emission reductions across all levels of operation
and will result in greater SO, emission reductions per year.
= Areview of the new draft permit conditions shows that the new conditions are not sufficiently clear, lack
enforceability, and do not mandate the same reduction in SO, emission rates at all boiler loads.
DNR Response
Among other obligations, the regional haze rule requires enforceable emissions limitations that are necessary to make
reasonable progress. However, the rule does not prescribe or restrict the form that such emission limits must take. A
pound per hour limit with additional control equipment operating requirements will provide stringency comparable to a
pound per MMBtu limit while also providing operational flexibility to the source.

The DNR includes enforceable conditions in the air construction permits for LGS and WSEC-3 that require MidAmerican
to study, develop, and comply with reagent injection rates to maintain SO, emission reductions across varying boiler
operating loads.>® Those conditions ensure the new Ib/hour SO, limits for LGS and WSEC-3 achieve the actual emissions
reductions determined in the four-factor analysis and also ensure the reductions will be maintained for the life of the
equipment. The DNR disagrees that the conditions are not sufficiently clear, lack enforceability, and do not mandate the
same reduction at all boiler loads.

To maintain SO, reductions during varying boiler operating loads, the new permit conditions provide a limited degree of
flexibility to enable data collection efforts to evaluate the reagent injection rates. This study is necessary because the
injection rates cannot be determined prior to implementation of the scrubber improvements. The DNR requires
MidAmerican to conduct the study expeditiously, within 60 days of scrubber improvement implementation. The DNR
will evaluate and approve the study only if the actual SO, emissions reductions are maintained pursuant to permit
conditions 1c and 5.Q (see permits 05-A-031-P6 and 75-A-357-P9 for LGS and WSEC-3, respectively). The DNR has

58 See Conditions 5.Q and 5.R in permit 05-A-031-P6 for LGS or permit 75-A-357-P9 for WSEC-3.
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established federally enforceable limits that apply at all times to satisfy regional haze requirements and has determined
that additional permit conditions are unnecessary at this time.

CO Comment 5
DNR allows for unreasonably high cost estimates and low cost threshold to screen out cost-effective NOx controls at LGS
and WSEC-3.
®= DNRrelied on flawed assumptions for the level of NOx control that could be achieved for LGS and WSEC-3, and
therefore its cost effectiveness analysis requires correction. SNCR at LGS and WSEC-3 should have achievable
NOx removal efficiencies of 20.9% and 21.7%, respectively, not 15%. Additionally, DNR and MidAmerican
evaluated SCR to achieve a NOy rate of 0.05 Ib/MMBtu, but it is more reasonable to evaluate 0.04 Ib/MMBtu on
an annual basis.
= Even without correction, the DNR’s and MidAmerican Energy’s cost effectiveness analyses still show that both
SNCR and SCR must be considered as cost effective controls for LGS and WSEC-3. Their costs®® are within the
range of the cost effectiveness thresholds used by other states.®
= Based on the analyses presented in the Stamper Report, SCR at WSEC-3 is cost effective at $6,377/ton and at
least SNCR is cost effective at LGS at a cost of $4,598/ton [both values are in 2021S]. SCR at LGS ($9,371/ton,
2021S) would be considered cost effective under several states’ cost effectiveness thresholds for their regional
haze plans.
DNR Response
The DNR disagrees that the NOx control cost estimates for LGS and WSEC-3 are unreasonably high, based on flawed
assumptions, or otherwise require correction. Consistent with EPA’s Control Cost Manual, MidAmerican assumed, based
on site-specific considerations for LGS and WSEC-3, that SNCR could achieve NOx reductions of 15% in practice.
However, the DNR’s evaluation of the cost-effectiveness of SNCR controls at LGS and WSEC-3 did not rely solely on the
results provided by MidAmerican. The DNR conducted its own assessments as part of the review process. Two scenarios
were evaluated during that review. The first assumed a NOx control efficiency of 15% and the second assumed a control
efficiency of 20%. The results of those assessments are included in Appendix D-2, just as they were in the draft
materials. Under the 15% control scenario, the DNR’s resulting cost-effectiveness values were not significantly different
than those provided by MidAmerican. Assuming an SNCR NOx control efficiency of 20%, the DNR’s estimated cost-
effectiveness for LGS and WSEC-3 were $5,011/ton and $4,423/ton, respectively (2019S).

Regarding SCR, the DNR disagrees that the cost-effectiveness evaluations should assume a control rate of 0.04
Ib/MMBtu. The RACT/BACT/LAER Clearinghouse, which remains the best source of data regarding the degree of
emissions reductions best achieved in practice, identifies 0.05 Ib/MMBtu as the best rate of control for short-term
averages.

The DNR does not agree that the cost-effectiveness values presented in the Stamper Report for either SNCR or SCR are
appropriate, but the values provided are not significantly different®! than those estimated by the DNR and as such do
not impact the DNR’s decision that neither SNCR nor SCR are reasonable at this time for LGS or WSEC-3. While the cost-
effectiveness values may be similar to those considered by other states, that does not alter the DNR’s conclusions, as
previously discussed in the responses to NPS Comments 2 and 3 in Section 11.5.2, NPS Comment 1 in Section 12.1.2, and
CO Comment 3 above. The DNR finds that the SNCR and SCR cost-effectiveness values for LGS and WSEC-3 are
unreasonable in comparison to the SO, control costs and that SO, emission reductions from lowa’s EGUs provide greater
visibility protections than NOy reductions. In summary, this plan does not require modification in response to this
comment.

59 As shown in Table 5-6, MidAmerican’s cost effectiveness estimates for SNCR for LGS and WSEC-3 are $6,398/ton and $5,616/ton,
respectively, with SCR costs for LGS and WSEC-3 being $8,862/ton and $6,436/ton, respectively. The DNR’s values are provided in
Appendix D-2. All associated costs are in 2019S.

%0 The commenter provides the following examples: Colorado and Nevada are using a cost effectiveness threshold of $10,000/ton;
Minnesota is using a $7,600/ton cost threshold; New Mexico’s threshold is $7,000 per ton; Arizona is using a cost threshold of
$6,500/ton; and Washington is using $6,300/ton for Kraft pulp and paper power boilers.

61 For example, the Stamper Report estimated the cost-effectiveness of SNCR at Louisa at $4,598/ton (2021$) and the DNR’s
estimate (assuming 20% control efficiency) was $5,011/ton (2019$), a difference of only $413/ton.
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CO Comment 6
DNR must require WSEC-4 to upgrade its dry FGD system and impose an annual average SO, limit of 0.05 Ib/MMBtu and
a 30-day rolling average limit of 0.06 Ib/MMBtu.
= DNR must require that MidAmerican investigate the optimization of the existing dry FGD system at WSEC-4 for
SO, removal because such upgrades are cost effective at $281/ton (2021S) and would, on average, remove 379
tons per year of SO, from WSEC-4.
=  MidAmerican and DNR also suggest that since WSEC-4’s BACT determination from 2003 is still consistent with
recent BACT determinations, no further analysis of emission controls are needed. However, only considering
controls if they are in the RACT/BACT/LAER Clearinghouse is inadequate given that the data it hosts is
incomplete because states do not generally upload determinations and therefore the information is out of date.
=  Contrary to the RHR’s requirements, neither MidAmerican nor DNR support the proposed “do nothing” emission
control approach for WSEC-4 with a robust technical analysis or reasoned analysis. Instead, DNR merely suggests
one of the examples [the alternative MATS limit] from EPA’s 2019 Guidance applies.
DNR Response
The DNR disagrees that a more stringent SO; limit on WSEC-4 is needed to satisfy lowa’s reasonable progress
obligations. Consistent with best practice for evaluating available control technologies and associated limits for
minimizing emissions of air pollutants, the DNR consulted the information in the RACT/BACT/LAER Clearinghouse to
assess the reasonableness of WSEC-4’s current SO, BACT limit and recent actual performance. No other repository for
better data exists and based on the DNR’s experience using the repository for coal-fired EGUs, the DNR does not agree
with the commenters claim that the data is incomplete or out of date. The commenter’s assertions that DNR’s approach
and conclusions regarding WSEC-4 are inconsistent with the RHR and EPA guidance are incorrect. While neither the
regional haze rule nor EPA guidance establish levels of control necessary to satisfy reasonable progress requirements,
EPA’s 2019 guidance does present relevant examples, such as the 0.2 Ib/MMBtu alternative® MATS SO, limit, that may
provide a suitable basis for excluding sources from four-factor analysis. However, the DNR did not exclude WSEC-4 from
four-factor analysis, and only referenced the MATS limits for context. The resulting evaluation identified no additional
technically feasible control options for WSEC-4.

The DNR agrees that the RHR requires reasonable progress toward natural visibility conditions, but that does not require
the imposition of a more stringent SO, emission limit on WSEC-4 at this time. Requiring additional reductions from
WSEC-4, a unit that achieved a controlled SO, emission rate of 0.067 lb/MMBtu across the 2017-2019 baseline period, is
not currently reasonable.

CO Comment 7
DNR’s highly convoluted screening method contains a fatal flaw which arbitrarily results in DNR ignoring GNN and GNS,
two sources with visibility impacts greater than the sources DNR selected.
= The fatal flaw in the DNR’s multi-step source selection analysis was the last step, which only looked at the first
lowa source that contributed to 50% or more of the cumulative EWRT*Q/d at each of the 12 Class | areas. This
methodology results in DNR ignoring GNN and GNS.
= EPA’s 2021 guidance clarifies that states should focus on their in-state sources and that a source selection
method that excludes a state’s largest visibility impairing sources is likely to be unreasonable. Both GNN and
GNS are among the list of sources contributing at least 1% to the cumulative EWRT*Q/d at BADL and WICA.
= Asthe NPS pointed out, the George Neal units both have dry FGD systems with relatively high SO, emissions,
given their SO, controls. Thus, at the minimum, these units must be evaluated for FGD upgrades such as those
evaluated for LGS and WSEC-3, otherwise, DNR’s exclusion of the George Neal units is arbitrary.
= DNR’s selection of only two sources [LGS and WSEC] does not consist of a set of sources and pollutants which
has the potential to meaningfully reduce their contributions to visibility impairment.
DNR Response
The DNR disagrees that its source selection methodology is arbitrary, suffers from a fatal flaw, is convoluted, or is
otherwise inadequate to address the requirements of the regional haze rule. The logical approach to ensuring
meaningful and reasonable progress towards natural visibility conditions begins with a source selection method that is
scientific, equitable, and manageable. The DNR’s use of the AOI data, following a method similar to that developed by

62 The alternative MATS limit is available only to coal-fired EGUs with FGD systems. WSEC-4 meets those criteria.
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the Arkansas Division of Environmental Quality (DEQ), in combination with a cumulative threshold that not just meets,
but always exceeds a 50% cumulative impact (rolling total), fulfills these criteria. Regional modeling is the only option
that is more sophisticated, but it incurs extensive personnel and computational resources and is not known to the DNR
to have been used as a stand-alone source selection method (VISTAS states did use facility-specific CAMx PSAT results in
their source selection process, but first conducted an AOI analysis to identify which sources to tag).

The DNR’s methods and thresholds ensured the most important and meaningful sources were evaluated. All lowa
sources, and not just the first source as the commenter claims, were selected for four-factor analysis if they contributed
to the majority of the AOIl impact at any of the 12 Class | areas evaluated (those listed in Table 2-4 and Table 2-5). In
response to this misunderstanding, the DNR modified language on page 25 to help clarify its methods.

The commenter also claims that lowa ignored sources with greater visibility impacts, GNN and GNS, versus the sources
lowa selected (LGS and WSEC). That statement is invalid because it relies on an inaccurate interpretation of the AOI
results. The commenter compares the normalized percentage contributions of individual sources from different Class |
areas but treats them as absolute values. Such a comparison is not meaningful because a larger percentage of a small
number can easily be less than a smaller percentage of a larger value. For example, 1% of 100 is smaller than 0.5% of
300, just as the absolute combined (SO4 +NO3) EWRT*Q/d values (AOI impacts) for GNN and GNS at BADL (where their
relative impacts are highest, at 1.38% and 1.97%, respectively) are less than those of LGS and WSEC at ISLE (in which LGS
and WSEC contribute to the majority of the cumulative visibility impact).® These results do not support the
commenter’s statements that GNN and GNS have higher visibility impacts than LGS and WSEC. Additionally, the
importance of GNN and GNS to the BADL (and WICA) are likely overstated by the AOI data as the LADCO CAMx PSAT
modeling indicates that lowa’s total anthropogenic contributions to BADL are considerably less than lowa’s
contributions to ISLE (see Table 2-2 and Table 2-3).%

Using a cumulative impacts threshold, rather than individual source-based threshold such as 1%, is a solution to these
issues and it provides the important added benefit of treating all Class | areas equally. Regardless of the visibly progress
at the given Class | area, or the number of contributing sources, the majority of the AOI visibility impact will always be
reviewed by lowa using the cumulative impacts approach. Individual facility-based thresholds offer no such guarantees.

EPA’s 2021 Clarifications Memo, like the RHR itself, preserves state flexibility by avoiding the establishment of specific
criteria or thresholds. Most importantly, the methods and conclusions reached by a state must produce a reasonable
outcome supported by a reasonable explanation. The DNR’s decisions and explanations meet those requirements. LGS
and WSEC are the two largest SO, sources in the state and are the most important sources to visibility impacts in the 12
Class | areas evaluated. In comparison, GNN and GNS are smaller units, their AOI contributions are likely overstated, and
they remain less important than LGS and WSEC. Further review of either GNN or GNS is not required at this time.

CO Comment 8
DNR must ensure four-factor analyses are conducted and must adopt reasonable progress measures for GNN and GNS
to reduce SO, emissions based on the additional use of lime in the units’ dry FGD systems.
=  The 2017-2019 GNN and GNS actual SO, removal rates are estimated at 28.5% and 23.3%, respectively, yet the
upgrades to those plants’ dry FGD systems are presumed to be capable of achieving 90% SO, removal. The use
of additional lime would reduce SO, emissions by 3,318 tons per year at GNN and by 3,618 tons per year at GNS
below 2017-2019 emissions.
* The dry FGD improvements would be highly cost effective, about $280/ton (2021S), similar to those for LGS and
WSEC-3, which the DNR has proposed to find reasonable.
= DNR must ensure the dry FGD systems at GNN and GNS meet annual SO, rates at or below 0.05 Ib/MMBtu while
achieving 30-day average SO, emission rates of 0.06 |Ib/MMBtu.

DNR Response
See the DNR’s response to NPS Comment 2 (in Section 12.1.2).

53 The absolute AOI combined (sulfate plus nitrate) impacts for GNN and GNS at BADL are 55527 and 79289, respectively, of the total
4,026,191, while those values for LGS and WSEC at ISLE are 135957 and 87432, respectively, of the total 15,809,693.
54 The DNR would expect the same result if the PSAT analysis were to use the 2016 base year and not forecasted 2028,016 emissions.
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CO Comment 9
DNR improperly relied on and must eliminate the consideration of visibility impacts as a basis to conclude that SNCR and
SCR are not reasonable controls for LGS and WSEC-3.
= Assertions that reductions from one pollutant are less effective than another are not a reasonable basis for
rejecting controls.
=  States may not give visibility impacts the same weight as the four statutory factors and states may not purport a
lack of perceptible or sufficient visibility improvements to excuse selecting emission controls.
= DNR only requires emission controls on the dominant pollutant, SO, and its assertions that reductions from NOx
are less effective than SO; is not a reasonable basis for rejecting controls.
=  DNR must reconsider its determination of NOx controls at LGS and WSEC 3, must correct the four-factor analyses
to ensure that it comports with the legal requirements, must require SCR installation at WSEC-3, and at least
require SNCR installation, if not SCR installation, at the LGS facility as cost-effective NOx controls.
DNR Response
The DNR disagrees with the commenter’s assertions that the DNR gave visibility the same weight as the four statutory
factors, that visibility impacts were improperly relied upon, or that imperceptible visibility improvements were used to
excuse the installation of NOx control at either LGS or WSEC-3. In accordance with the RHR and EPA guidance, the DNR
considered the four-statutory factors when evaluating NOyx controls at LGS and WSEC-3. The costs of compliance are
given the most weight, as it generally incorporates data from the other three factors. The NOx control costs far exceeded
the cost-effectiveness of the SO, controls and were not considered reasonable for regional haze purposes at this time.
The DNR only considered visibility impacts as part of a weight of evidence analysis and concluded that lowa’s obligations
to satisfy reasonable progress requirements would be met by requiring the implementation of scrubber improvements
at LGS and WSEC-3.

CO Comment 10
Uniform Rate of Progress (URP) is not a “safe harbor” and DNR must not rely on it to avoid robust four-factor analyses
and emission controls.
=  DNR wrongfully exempts GNN and GNS from controls based on purported compliance by other states with URP.
= |tisinappropriate for DNR to use the status of the glideslope in other states to justify inaction in this plan and in
doing so fail to make reasonable progress to continue cleaning up haze pollution incrementally. DNR’s assertion
that the modeling predictions in Class | areas are better than required for URP purposes, thus a more “robust
demonstration” as might otherwise be required under 40 CFR 51.308(f)(3)(ii)(B) is not applicable — is not an
excuse for avoiding emission reductions at lowa sources.
= The state is urged to modify the draft SIP by requiring measures of pollution reduction to satisfy the
requirement to make reasonable progress, and not lean improperly on the URPs in the other states to justify
doing nothing.
DNR Response
The DNR did not use the glideslope to avoid four-factor analyses or emissions controls and no “safe harbor” was
assumed. The DNR based its control decisions on the four statutory factors and the weight of evidence information
provided by the visibility impact assessment. In accordance with EPA guidance, after the control decisions were made
the DNR evaluated the URP planning metric of the Class | areas linked to lowa. Since ISLE, SENE, BOWA, VOYA, and HEGL
were all projected, based on the LADCO modeling, to be better than URP, no revisions to the control decisions were
warranted because the need for a more robust evaluation was not triggered.

CO Comment 11
DNR failed to meaningfully address and incorporate comments from the Federal Land Managers.
=  While DNR engages in some type of consultation process with the FS and NPS, DNR disregards the FLM
consultation/asks and proceeds as DNR initially intended. DNR’s responses are generally terse and fail to engage
with the FLM comments and fail to provide any meaningful explanation on why they ignore and/or disagree with
the FLM comments.
=  DNR must meaningfully consider and adapt its selection of sources and SIP measures to reflect comments and
suggestions from the FLMs. For example, by using a higher screening threshold, such as 80%; establishing cost
thresholds to aid in documenting the rationale behind its final reasonable progress determinations; and
establishing a cost threshold in line with other states.
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= |tis unreasonable for DNR to assert that it can ignore the NPS comment to consider costs in line with other
states because the examples provided were from states that have at least one Class | area (and lowa has none)
and none were in the Midwest. All states are responsible for the requirements of the Act, lowa cannot ignore
determinations made by states with Class | areas because the State lacks a Class | area. DNR provides no
justification as to why the lack of Midwestern states is meaningful, and it was unreasonable for DNR to suggest
that only cost- effectiveness determinations from states in close geographic proximity to lowa are relevant.
= The State must not ignore, as it has done, NPS Comments 4 and 5 [in Section 11.5.2], where the NPS provided a
detailed cost-effective analysis for SO, controls at GNN and GNS (as well as the cost of reducing NOx emissions at
GNN). Despite comments from the FS pointing out the similarities between the sources covered by the draft SIP
and those excluded, DNR arbitrarily excludes GNN and GNS from consideration.
DNR Response
The DNR disagrees that it failed to consider the FLM comments or that its consultation efforts were otherwise
inadequate. In their December 8" comment letters, both the FS and the NPS acknowledged the DNR’s consultation and
communication efforts. The FS noted that “We are especially grateful for your sustained, continuous efforts to
communicate with us and solicit our input over the years.” The NPS wrote “We sincerely appreciate the early
engagement and substantive consultation that lowa and the NPS have had during SIP development and look forward to
continuing to work together for clean air and clear views into the future.”

The DNR understands the FLMs encouraged lowa to employ more stringent thresholds to select more sources,
recommended additional control measures, and suggested that lowa select cost thresholds that would result in NOx
reductions. The DNR disagrees that such actions are necessary at this time to satisfy the requirements of the regional
haze rule. The DNR’s responses to the FLMs are factual and it has not ignored the FLM comments, but the department is
under no obligation to undertake a complete reanalysis of the technical details supporting the comments provided by
the NPS or FS. Disagreements do not equate to failures to satisfy the FLM consultation requirements.

The original list of sources recommended by the NPS for source selection consideration was based on the top 80% of
Q/d impacts to NPS Class | areas. When more sophisticated data (the AOI results) became available, the DNR recognized
that complete reliance on a Q/d method was an inferior approach for evaluating lowa sources, which are always more
than 300 km away from any Class | area. While the AOI methodology does contain a Q/d calculation, it benefits from
back trajectory data and IMPROVE measurements. Using only a simple Q/d method fails to give any consideration to the
complex nature of long-distance transport or the meteorological conditions on the most impaired days. It simply, and
incorrectly, assumes impacts share a linear relationship with emissions and distance. An 80% threshold may be
reasonable when used with an approach that contains such flaws, but it does not justify an 80% threshold for use with
the AOI data and the DNR’s methods. The DNR’s evaluation brought the most important sources to the forefront and a
greater than 50% threshold captured a reasonable number of lowa sources for four factor-analysis.

The RHR requires the consideration of the cost of controls, but does not mandate that states identify a cost-
effectiveness threshold. The DNR considered costs in a manner where the selection and justification of an arbitrary
dollar per ton cost-effectiveness threshold was unnecessary. Regarding costs and decisions made by other states for
purposes of the regional haze rule, it is logical to place greater emphasis upon conclusions from air quality agencies in
neighboring or nearby states. The atmospheric conditions, chemistry, sources, pollutants, degree of degradation, and
emissions reductions responses pertaining to visibility impairment will exhibit similarities based on proximity
(notwithstanding significant geographical or other anomalous features). As a result, more expensive cost thresholds may
be appropriate in some states but not others, and it is relevant that examples from Midwestern states would be most
beneficial to help inform the selection of cost-thresholds for lowa, if they had been needed.

CO Comment 12
DNR’s interstate consultations consists of meeting to share updates rather than engaging in the joint planning process,
failing to satisfy the 40 CFR §51.308(f)(2)(ii) requirement that states develop coordinated emission management
strategies.
= DNR fails to demonstrate that its SIP includes all measures agreed to during state-to-state consultations or a
regional planning process. DNR provides no information to document that the measures it intended to propose
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were agreed to during the regional conference calls. DNR’s characterizations of these conference calls does not
indicate that the states engaged in any discussion about whether and how the sources would be controlled.
= DNR’s consultation with Minnesota appears to be an implicit agreement that neither state would ask anything of
the other state. There was no engagement between states to develop coordinated emission management
strategies. DNR’s virtual consultation meetings with Missouri and Michigan followed the same format.
= The draft SIP fails to demonstrate compliance with RHR requirements for interstate consultation. DNR must
provide more substantive information about its consultations and include it in the SIP for the public to review.
DNR Response
Throughout the regional haze SIP development process, the DNR engaged extensively with Michigan, Minnesota, and
Missouri, as well as other states in the CenSARA and LADCO regional organizations. The RHR does not mandate that
every instance of interstate communication be detailed, which would be impractical, thus SIPs should focus on the most
valuable information. As such, the DNR summarized the monthly consultation process and made the numerous call
notes available upon request. The DNR agrees that the RHR does require documentation of the substantive discussions.
In response to the commenter’s belief that the consultation process was not sufficiently documented, the DNR has
created a new attachment, Appendix H, which further documents direct communications between lowa and the states
of Minnesota, Michigan, and Missouri. This addition does not represent a substantive change requiring additional public
notice. The DNR’s materials in Appendix H contain the same data, concepts, and conclusions as provided in the draft SIP,
essentially only the medium/format is different.

The absence in Appendix H of any specific requests, or “asks” by downwind states simply reflects the fact that none
were received. To conclude that this constitutes an implicit agreement that no state would ask anything of the other
state is erroneous. Minnesota, Michigan, and Missouri were all informed of the DNR’s intent to reduce SO, emissions by
nearly 9,700 tons per year and no state sought additional measures from lowa. The materials shared, as documented in
Appendix H, include information on the four-factor analysis. In summary, lowa engaged in discussions that address the
requirement to develop coordinated emissions management strategies and the DNR has sufficiently documented the
interstate consultation process.

CO Comment 13
DNR completely ignored the environmental justice communities impacted by lowa’s polluting sources, entirely failing to
evaluate environmental justice impacts and issue a plan that reduces emissions and minimizes harms to
disproportionately impacted communities, as EPA’s regulations and guidance urge it to do.
= As EPA must consider environmental justice, so must DNR and all other entities that accept federal funding, per
Title VI of the Civil Rights Act of 1964.
=  DNR must conduct a thorough analysis of the current and potential effects to impacted communities from
sources considered in the SIP as well as those sources identified by commenters and other stakeholders but not
reviewed by DNR. By not conducting this analysis and including the benefits of projected decline in emissions to
these communities, DNR is not fulfilling its obligations under the law. In establishing emission limits in its SIP,
DNR must reduce impacts at both the Class | areas and the environmental justice communities.
= DNR has an obligation to ensure meaningful involvement and fair treatment of impacted communities. EPA’s
EJScreen tool shows that the socioeconomic indicator for limited English-speaking households for communities
surrounding LGS, WSEC, and GNN, ranges from 76 to 88 percent, yet there is no evidence in the draft SIP
package that DNR ensured meaningful access to review and comment on the draft SIP for persons with limited
English proficiency.
= DNR must revise the SIP to analyze environmental justice impacts, reduce emissions, and minimize harms to
disproportionately impacted communities.
DNR Response
The purpose of this SIP revision is to satisfy lowa’s obligations for the second implementation period (2019-2028) of the
federal RHR. The goal of the RHR is to eliminate man-made visibility impairment in 156 mandatory Class | Federal areas
by 2064, not the visibility in the communities surrounding LGS and WSEC. The DNR’s analysis of the AOI metrics did not
support including GNN, GNS, or any other lowa source, in the draft SIP. Federal law, including the CAA, does not require
any specific actions or mitigation measures in addressing environmental justice concerns in this SIP revision.
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However, the DNR recognizes the importance of complying with civil rights law and considering environmental justice in
the administration of its programs, services, and activities and provides opportunities for meaningful engagement. The
DNR does not discriminate on the basis of race, color, creed, religion, sex, sexual orientation, gender identity, national
origin, English-language proficiency, disability, or age in the administration of its programs, services, or activities in
accordance with applicable laws and regulations. DNR will not tolerate discrimination, intimidation, threats, coercion, or
retaliation against any individual or group because they have exercised their rights protected by federal or state law.

The DNR has two nondiscrimination coordinators on staff and has developed a Civil Rights and Environmental Justice
web page. The DNR’s Notice of Nondiscrimination and Language Access Plan (LAP) are posted on the web page in both
English and Spanish, and the DNR offers language assistance services free of charge. The LAP reflects DNR’s commitment
to serving lowans of all backgrounds and cultures, including individuals with limited English proficiency. By adopting the
LAP, DNR recognizes its obligation to provide meaningful access to programs, services, and activities by removing
language-based barriers to public interaction. Additionally, the LAP provides the procedures DNR follows in responding
to requests for interpretation, translation, and other language services and in assessing need for language services.

DNR provided meaningful access to review and comment on the draft SIP and the proposed construction permit
modifications for LGS and WSEC-3 by taking the following steps:®°
e Providing public notice of the opportunity to comment and notice of the public hearing. This notice included
information on how to request reasonable accommodation and language services, as well as a link to DNR’s
Language Access and Disability Nondiscrimination plans. The notice was published in the Des Moines Register on
February 13, 2023, electronically delivered to over 27,000 subscribers of the DNR's Air Quality News listserve,
and posted on the DNR’s Public Participation web page.
e Advertising the public hearing on the DNR’s Event Calendar and website.
e Holding a virtual public hearing with the option to participate using video conference and telephone options.
e Providing at least 30 days public notice in advance of the hearing.

The SO, emissions reductions of nearly 9,700 tons per year resulting from the new requirements for LGS and WSEC-3 will
contribute to reduced environmental and health impacts on all populations impacted by emissions from these sources.
Short-term exposures to SO, can harm the human respiratory system and make breathing difficult. People with asthma,
particularly children, are sensitive to these effects of SO,.

The DNR reviews and approves all pre-construction air permits in lowa, with the exception of Linn and Polk counties,
where local air programs are present. Facilities and equipment must be designed to meet emission standards and not
result in a violation of any national ambient air quality standard. Facilities meeting state and federal requirements are
issued construction permits which include operating requirements to assure continued compliance. All pre-construction
permits issued for LGS, WSEC, GNN, and GNS have undergone this detailed analysis.

Each of these four facilities also has a Title V operating permit. A Title V permit is a single document that incorporates all
of the state and federal air quality regulations for the given facility and it must be renewed every five years. Title V
permits include all of the enforceable record keeping and monitoring requirements and ensure continuous compliance
with the air quality regulations designed to protect public health and the quality of life in lowa. The four Title V permits
for the aforementioned facilities have been placed on public comment and renewed three times.

DNR works diligently to ensure our work is transparent to the public. This transparency is accomplished in a variety of
ways that not only inform the public of the applications currently under review, but also assists them in engaging with
the DNR and providing meaningful comments that could impact the decisions made during the review of an application.

DNR has several ways a member of the public can stay informed about proposed construction or Title V permit
applications in their area. lowa EASY Air provides a public inquiry portal that allows anyone to search for and view active
applications, permits seeking public comment, and previously issued construction and Title V permits. DNR’s
construction permit search web page provides an alternative to lowa EASY Air and allows the public to search by varied

65 Section 12.2 includes additional information on the public participation process.
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criteria such as city or county to access issued permits and applications that are currently under review. The public may
also view Title V permits on public notice and completed Title V permits on the Title V permit web page. On these sites
the DNR encourages the public to review the applications and emissions information and submit comments or questions
to the DNR by providing the direct contact information for the staff member assigned review.

12.1.4. Comments from the lowa Environmental Council (IEC)
IEC Comment 1
DNR’s use of the 50% threshold in the source selection process is arbitrary, by definition is not a majority, is inconsistent
with other states, and is inconsistent with EPA guidance.
= By choosing 50% as the threshold, DNR purposely excludes GNN and GNS from its four-factor analysis, which
undermines the RHR and results in a draft SIP that fails to meaningfully reduce contributions to visibility
impairment. South Dakota found that GNN and GNS contributed more to the visibility impairment at Badlands
National Park than some in-state sources.
=  DNR’s 50% screening threshold is inconsistent with comprehensive and meaningful thresholds in use by other
states. lowa should use a threshold that screens additional sources.
= The 50% threshold is inconsistent with EPA’s July 8, 2021, Clarifications memo, as states should “focus on the in-
state contribution to visibility impairment” and should “not decline to select sources based on the fact that
there are larger out-of-state contributors.” DNR is doing exactly that by pointing at nine facilities outside lowa
responsible “for the majority (top 50%) of the AOI Impacts” rather than considering the ability of lowa sources
to meaningfully reduce contributions to visibility impairment at Badlands National Park and Wind Cave.
DNR Response
See the DNR’s responses to NPS Comment 2 (in Section 12.1.2) and CO Comments 7 and 11. The DNR will further add
that its source selection method does not purposefully exclude GNN or GNS. It’s simply designed to be reasonable by
focusing on the largest sources that contribute to cumulative thresholds that always exceeded (and did not just meet)
50%, thus encompassing the mathematical majority of the AOI impacts. That one or more South Dakota facilities may
have less AOI impact on WICA or BADL than GNN or GNS is irrelevant. The reverse is also true. These factors do not
undermine lowa’s use of a greater than 50% cumulative AOI contribution threshold or mean that lowa’s source selection
method is deficient.

States are commonly using source selection methods customized for their needs. The DNR’s method is based on an
analytical approach developed by the Arkansas DEQ for evaluating the AOI data. Other states within CenSARA have also
employed the AOI data in their source selection process. The LADCO states typically utilized a Q/d method, but
individual state thresholds varied from ~4 (e.g. Minnesota and Michigan) to ~10 (e.g. Wisconsin). South Dakota’s source
selection process also included a Q/d evaluation, but it only considered sources within 400 km of a Class | area. Had the
DNR followed that approach, no lowa sources would be selected for four-factor analysis, even using South Dakota’s Q/d
threshold of 2.%°

The DNR’s source selection method identifies a reasonable set of lowa sources for four-factor analysis and ultimately
leads to nearly 9,700 tons of SO, emissions reductions that provide for reasonable progress in downwind Class | areas,
consistent with the requirements of the RHR. EPA’s 2021 Clarification memo does not change, substitute, or add any
regulatory provisions or requirements.

IEC Comment 2
DNR must remedy its failure to select GNN and GNS for four-factor analysis.
®= DNR used the LADCO CAMx PSAT results showing lowa’s projected 2028 anthropogenic contributions to visibility
impairment in the LADCO Class | areas ranges from 3.0% (Voyageurs) to 3.9% (Isle Royale). DNR then used
consistency with the first implementation period and its SIP-approved conclusions as a basis to only look at

56 South Dakota also utilized the WRAP’s Weighted Emissions Potential/Area Of Influence (WEP/AOI) analysis for source selection
purposes. The WEP/AOI data is free from the 400 km limitation and was similar, but not identical, to the CenSARA AOI data
(EWRT*Q/d) utilized by the DNR. (A notable exception being the WEP/AOI’s use of 2028 emissions projections, and not 2016 actual
emissions data.) South Dakota’s evaluation of the WEP/AOI results identified the same two in-state sources as their Q/d method.
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sources where lowa’s contributions fall within or exceed that range. This method ignores significant sources,
namely GNN and GNS.
= Had DNR evaluated sources based on a 1% contribution, the LADCO modeling shows that GNS (1.97%) and GNN
(1.38%) meaningfully contribute to the visibility impairment at the Badlands National Park and should have been
selected for four- factor analysis.
DNR Response
The 2028;016 LADCO CAMXx PSAT results do not provide visibility impairment contribution data for individual lowa
facilities and played no role in the DNR’s source selection process. lowa’s contributions from the LADCO PSAT modeling
represent the total impact from all in-state anthropogenic emissions, i.e. all of lowa’s point, onroad, nonroad, and
nonpoint anthropogenic sources. This information was useful for reassessing general linkages between lowa and
downwind Class | areas, and the DNR added HEGL as a newly linked Class | area as a result of that review.®” However, the
source selection process requires assessments on an individual facility basis. The AOI data fulfilled that need without the
significant resource burdens required of source-specific CAMx PSAT modeling.

Regarding the use a 1% contribution threshold in the AOI analysis, see the DNR’s response to CO Comment 7 for a
discussion on the drawbacks to that approach and additional support for lowa’s source selection decisions.

IEC Comment 3
Instead of providing a well-reasoned explanation for excluding GNN and GNS, DNR provided an explanation of flawed-
reasoning.
= Each state has an obligation to submit a long-term strategy that addresses the regional haze visibility
impairment resulting from emissions from within that state. EPA has specified that this obligation is not
discharged simply because another state’s contributions to visibility impairment may be greater. Yet that is
exactly what DNR is doing in refusing to include GNN and GNS.
= |nthe DNR’s FLM responsiveness summary [in Section 11.5.2], DNR states that “(u)nlike situations where
visibility impairment is attributable to a relatively large number of sources (such as at ISLE), the AOI results
indicate that visibility impacts at BADL and WICA are dominated by a small number of facilities, and none are in
lowa.” This is clearly contrary to the South Dakota Regional Haze SIP that concluded that emissions from
Washington, New Mexico, Colorado, Montana, Wyoming, North Dakota, and all non-WRAP states, which
includes the neighboring states of lowa and Nebraska, produce significantly more visibility impairment at
Badlands National Park than South Dakota’s own sources.
DNR Response
The DNR does not assume that lowa’s obligations under the regional haze rule are discharged simply because another
state’s contributions are greater. In fact, lowa sources are not the leading contributors in the AOI analysis to any Class |
area, but this has no bearing on the DNR’s source selection process. The DNR’s method treats all sources and all Class |
areas fairly, equitable, and consistently, thereby ensuring source importance is neither artificially elevated nor demoted.
The selection of LGS and WSEC and the decisions stemming from lowa’s four-factor analyses produced a reasonable
outcome, consistent with the requirements of the RHR.

The DNR’s analysis of the AOI data indicated that the majority of the AOI visibility impacts at BADL and WICA are
dominated by a relatively short list of sources, few of those sources are in South Dakota, and none are in lowa. South
Dakota showed, using CAMx PSAT modeling conducted by WRAP, that visibility impairment in their Class | areas is largely
attributable to interstate transport.®® Both conclusions are valid, but comparing or contrasting the AOI impacts with
CAMXx PSAT results requires great care given the extensive differences in their design, sophistication, and purpose.

57 LADCO’s CAMx PSAT results indicate that lowa’s total anthropogenic contributions to visibility impairment at BADL and WICA on
the 20% most impaired days are only 1.0% and 1.1%, respectively, significantly less than 3.0% to 3.9% range for the LADCO and HEGL
Class | areas (see Table 2-3).

%8 For example, according to Figure 3-4 in South Dakota’s regional haze SIP for the second planning period, in 2028 the states of
Washington, New Mexico, Colorado, Montana, Wyoming, and North Dakota are each projected to contribute more to visibility
impairment (from ammonium sulfate) at BADL than South Dakota’s own sources. Additionally, the predicted contributions from the
“USnonWRAP” grouping were also projected to exceeded South Dakota’s impacts. However, that grouping encompasses all
anthropogenic sources within each of the 35 non-WRAP states in the continental U.S. (of which lowa is a small part). It also includes
commercial marine vessels (CMV) operating within 200 nautical miles of the U.S. coast (the Emission Control Area (ECA) zone).
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The AOI metric is a non-physical amalgamation of back trajectories, IMPROVE data, separation distance, and 2016 point-
source emissions information. Its sole function for the DNR was in use of selecting individual lowa facilities for four-
factor analysis, not quantifying state contributions to visibility impairment under a 2028 projected emissions scenario or
assessing the importance of various anthropogenic emissions source types (such as point EGU, point-nonEGU, mobile,
oil & gas, and remaining® sources). For those questions, the CAMx PSAT results produced by WRAP and used by South
Dakota provided a one-atmosphere, state-of-the science approach for modeling projected visibility contributions by
pollutant, state, and emissions sector.

However, lowa’s anthropogenic contributions to visibility impairment were not tracked individually in WRAP’s CAMx
PSAT modeling, but were grouped with all other non-WRAP states in the continental U.S., as indicated in Figure 12-1.
This grouping saves significant computational time versus tracking all states individually, but provides no information
regarding the relative importance or unimportance of lowa’s sources to visibility impairment in any Class | area. The
WRAP’s CAMx PSAT results thus do not refute the DNR’s source selection conclusions. The AOI analysis and the WRAP
CAMX PSAT modeling simply focus on different sources, consider different years, use vastly different methods, and serve
different purposes.
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Figure 12-1. Depiction of the 36 and 12 km WRAP modeling domains (two innermost boxes) and the geographic source regions.
Image sourced from the Ramboll/WRAP Regional Haze Modeling Run Specification Sheet, Revised September 29, 2020.

59 Examples (non-exhaustive) of remaining anthropogenic sources include residential wood combustion, fugitive dust, and
agriculture.
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IEC Comment 4
DNR is determining the best available retrofit technology (BART) on the absolute mandatory minimum of powerplants,
required under 42 USC §7491(b).
=  Astate plan must include a BART determination for any plant that may reasonably be anticipated to cause or
contribute to any impairment of visibility in any Class | area. By establishing its source selection threshold at
50%, DNR ignores GNN and GNS.
DNR Response
As a one-time requirement, the RHR directed states to evaluate BART eligibility and BART controls during the first
implementation period. While states are not determining BART in this or subsequent planning periods, the DNR did not
exclude any source from possible selection and subsequent four-factor analysis based on prior BART eligibility or
previous BART determinations. As discussed in response to CO Comments 7 and 11, and IEC Comments 1 and 3, the
DNR’s cumulative impacts thresholds provided a reasonable basis for source selection.

IEC Comment 5
The uniform rate of progress (URP) goals do not justify ignoring cost-effective actions.
= DNR noted that LADCO’s regional modeling results predict that the average visibility conditions on the 20% most
impaired days in 2028 will be better than the URP in each of the five downwind Class | areas linked to lowa.
However, as EPA clarified in the July 8, 2021 memorandum, URP cannot be used as a “safe harbor” to otherwise
avoid potentially cost-effective and otherwise reasonable controls.
= The URP is a planning metric used to gauge the amount of progress made thus far and the amount left to make.
It is not based on consideration of the four statutory factors and, therefore, cannot answer the question of
whether the amount of progress made in any particular implementation period is “reasonable progress.”
DNR Response
The DNR did not use the URP to avoid four-factor analyses and no “safe harbor” was assumed. The DNR based its control
decisions on the four statutory factors and a weight of evidence analysis using the visibility impact assessment
information in Section 5.8. The better-than-URP visibility progress projected by LADCO in each of the Class | areas linked
to lowa (ISLE, SENE, BOWA, VOYA, and HEGL) simply negated the need to conduct a more rigorous analysis. Additionally,
see the DNR'’s response to CO Comment 10.

IEC Comment 6

DNR ignored the FLM recommendations to broaden the source selection criteria and conduct four-factor analyses of

GNN and GNS.

= The DNR did not use the information and recommendations provided by the FLMs to meaningfully inform the

State's decisions on the long-term strategy. DNR clearly did not perform a four-factor analysis for GNN and GNS,
and it is clear from the responsiveness summary that DNR chose to summarily dismiss the FLM comments,
failing to provide a well-reasoned explanation of why it chose not to do a four-factor analysis.

DNR Response

The DNR has not ignored any formal FLM comments. See the DNR’s responses to NPS Comment 2 (in Section 12.1.2) and

CO Comment 11.

IEC Comment 7
There are ancillary air quality benefits beyond regional haze for reducing SO, emissions from GNN and GNS.
= Cost effective measures implemented as a part of addressing regional haze will improve ambient air quality and
additionally may allow the state to remain in attainment as other ambient air standards are lowered, including
PM;s.
DNR Response
The DNR takes its responsibility to protect public health seriously. Currently, all regulatory ambient air quality monitors
in lowa are measuring pollutant concentrations that are better than required by the federal national ambient air quality
standards (NAAQS). The purpose of the regional haze rule is to restore natural visibility conditions to 156 mandatory
Class | Federal areas. There are no Class | areas in lowa and the regulatory requirements in 40 CFR 51.308 do not apply
to the NAAQS nor include the consideration of other related ancillary benefits.
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IEC Comment 8
DNR should consider the environmental justice issues associated with GNN and GNS when evaluating whether to include
the facilities in its screening.

e Like several executive orders, EPA’s July 8, 2021, memorandum encouraged states to be aware of where sources
of visibility impairing air pollutants are located and impacts they may have on environmental justice
communities.

* Based on EJScreen results, the census tract in which GNN and GNS are located is at or above the 90" percentile
in the state for ozone and traffic, as well as factors not directly related to air quality such as superfund
proximity. Demographically, it is at the 95" percentile in the state for socioeconomic indicators, including at
least the 90" percentile for people of color, limited English speaking households, and less than high school
education. The surrounding community has similarly high environmental justice indicators.

DNR Response

As discussed in the DNR'’s response to CO Comment 13, the purpose of this SIP revision is to satisfy lowa’s obligations for
the second implementation period (2019-2028) of the federal RHR. The goal of the RHR is to eliminate man-made
visibility impairment in 156 mandatory Class | Federal areas by 2064, not the visibility in the communities surrounding
GNN and GNS. Federal law, including the CAA, does not require any specific actions or mitigation measures in addressing
environmental justice concerns in this SIP revision. However, the DNR recognizes the importance of complying with civil
rights law and considering environmental justice in the administration of its programs, services, and activities. Please
refer to DNR’s Civil Rights and Environmental Justice web page for more information.

12.1.5. Individual Sierra Club Member Comments
The 52 comment letters received from individual Sierra Club members were each nearly identical. They all expressed
concerns, for both visibility and public health reasons, that the state is not taking adequate steps to control air pollution
from LGS, WSEC 3 & 4, GNN, and GNS. The commenters urged the DNR to revise the draft SIP to:
= Require an evaluation of FGD upgrades to meet a 90% reduction level or an annual average emission rate of 0.05
Ib/MMBtu at LGS and at WSEC-3. Further, DNR should impose an SO, emission limit of 0.06 Ib/MMBtu on a 30-
day rolling average basis at these coal plants.
= Require an evaluation of a wet FGD retrofit to achieve an annual average SO, rate of 0.03 Ib/MMBtu at LGS and
at WSEC-3.
=  Require SCR at WSEC-3 and at least SNCR at LGS.
= Require dry FGD upgrades at WSEC-4.
= Evaluate GNN and GNS for controls, including cost-effective upgrades to their FGD systems, which are currently
not achieving the level of control that such systems are designed to control.
DNR Response
See the DNR’s response to: NPS Comments 1 and 2 (in Section 12.1.2); CO Comments 3, 4, 5, 6, and 7; IEC Comment 7,
and the verbal comments below.

12.1.6. Verbal Comments Received During the Public Hearing
Two speakers provided comments to the DNR during the public hearing that was held virtually on March 16, 2023.

Emma Coleman, Sierra Club, Des Moines, IA:

The commenter spoke for a stronger regional haze plan that goes much further to reduce pollution to protect our parks
and our local public health.

DNR Response

The DNR’s plan provides for nearly 9,700 tons of SO, reductions per year with implementation of the associated new
emission limits on LGS and WSEC-3 beginning no later than December 31, 2023. This ensures lowa has a sufficiently
robust SIP to further improve visibility in downwind Class | areas. The regulatory requirements in 40 CFR 51.308 do not
apply to the NAAQS nor include the consideration of other public health benefits.

Renee Weinberg, NW IA Sierra Club:
The commenter was concerned over the GNN and GNS facilities and their air quality impacts in Sioux City and spoke for
better air quality even though there are no Class | areas nearby.
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DNR Response
The DNR takes its responsibility to protect public health seriously. The regulatory ambient air quality monitor in Sioux

City is currently measuring PM,s concentrations that are better than required by federal standards. Dispersion modeling
of GNN and GNS conducted by the DNR in support of the designation process for the 2010 1-hour SO, NAAQS predicted
that ambient 1-hour SO, concentrations would be better than required. Based on this information and previous
designations, the Sioux City area is meeting EPA’s federal health standards for all criteria pollutants. However, the
regulatory requirements in 40 CFR 51.308 do not apply to the NAAQS nor include the consideration of other air quality
benefits beyond visibility protections within the 156 Class | areas covered by the regional haze rule.

12.2. Evidence of Public Notice

The public notice of the DNR’s intention to revise the SIP to address the second implementation period of the RHR was
published in the Des Moines Register on February 13, 2023. Proof of publication is provided below. The notice
announced both the public comment period and the public hearing. In accordance with CAA §169A(d) [42 U.S.C.
§7491(d)], the notice also included a summary of the conclusions and recommendations of the FLMs. Additionally,
electronic delivery of a similar notice was provided to over 27,000 subscribers of the DNR's Air Quality News listserve.
The DNR’s website and Event Calendar also advertised the public hearing.

An electronic copy of the draft regional haze SIP, the draft construction permits, the other draft appendices, and
participation instructions for the public hearing were posted on the DNR’s Public Participation web page (imaged below)
prior to the start of the public comment period. The public could also arrange to access those materials at the Wallace
State Office Building, 502 East 9™ St., Des Moines, IA 50319.

The DNR certifies that the public hearing was held virtually using video conference and telephone options on March 16,
2023, at 2:00 p.m., in accordance with the information in the public notice and the state's laws and constitution.
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Proof of Publication

IOWA DNR STATE PARKS BUREAU
502 E9TH 8T

DES MOINES 1A 503195005

o -
REGISTER

MEDIA

AGAMNMETT COMPAMY

# of Affidavits: 1

This is not an invoice

AFFIDAVIT OF PUBLICATION

State of Wisconsin

County of Brown, ss.:

The undersigned, being first duly sworn on oath, states that The Des Moines Register and Tribune Company, a
corporation duly organized and existing under the laws of the State of lowa, with its principal place of business in

Des Moines, lowa, the publisher of

THE DES MOINES REGISTER

newspaper of general circulation printed and published in the City of Des Moines, Polk County, lowa, and that an

advertisement, a printed copy of which is attached as Exhibit "A" and made part of this affidavit, was printed and published
in The Des Moines Register in the editions dated:
Editions Dated:

Ad No, Start Date:

Cost:

0005587457 2/13/23

02/13/2023

$97.81
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Exhikit "A"

Staff member, Register Media

_13_day of February, 2023~

Subscribed and sworn to hefore me by said affiant this

M&L %ZQM\

Notary Public

7225

Commission expires

KATHLEEN ALLEN
Notary Public

State of Wisconsin

Public Notice
lowa Department of Natural
Resources

The Department of Natural
Resources (DNR) 1s requesting
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revision Jo lowa’s state
implementation plan  (SIP)} to
address  the  second 10-year
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The federal regional
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matthew | fohnson@dnr .iowa. gov.

DNR will hold a public hearing for
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March 16, 2023, at 2:00 p.m. The
public  hearing  will held
virtually and accessible by video
conference or by telephone.
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Materials and Notifications Posted to the DNR’s Public Participation Web Page.

-

A
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DNy |OWA DEPARTMENT OF
NATURAL RESOURCES

PUBLIC PARTICIPATION

Alr Pollutants

Air Quality Fees

Air Quality Index (AQI
Air Toxics - NESHAP

Animal Feeding Operations

Asbestos/Training Fires
> avallability OF Air Resources

> Compliance

Construction Permits

DERA Grants

EAirServices

Emissions Inventory

> Greenhouse Gas Emissions

Implementation Plans

In Your Neighborhood

Local Air Quality Frograms

Modeling

Monitoring Ambient Air

Open Burning

Operating Permits

Public Participation

Public Records - Alr Quality

Rules & Planning

Small Business Assistance

Land Quality

Water Quality

Animal Feeding Operations

Household Hazardous Materials

PFAS

o Google KN

A ENVIRONMENTAL PROTECTION > AIRQUALITY > PUBLIC PARTICIPATION

Stakeholder Involvement

The Air Quality Bureau frequently seeks input and recommendations from stakeholders on various planning and rulemaking activities, along with permits that will be issued.

« Public Input allows opportunities for comment and general information to review Air Quality rulemakings and draft permits. Please see the fact sheet
Making Your Comments Count 1 for tips on making effective comments.

+ Meetings are ongoing, regularly scheduled meetings to discuss current and upcoming regulatary issues,

* Workgroups are established to assist the Air Quality Bureau with specific air quality program implementation activities.

Interested members of the public can view agendas, documents, and general information; meeting and workgroup activities can also be tracked.
Please note that not all categories will have items available for comment at all times. Public meetings being held throughout the state are also available on the State of lowa public meeting

calendar.

Public Input
+ Construction and Operating Permits
+ Rulemaking Available for Public Comment
+ Draft Modeling Guidance Updates

* | Haze Plan Available for Public C

Regional Haze Plan Available for Public Comment

The DNR invites the public to provide comment on a proposed revision to lowa's state Implementation plan (SIP) to address the second 10-year planning period {2019-2028) of the
federal regional haze rule. This comment opportunity also includes two proposed air construction permitting actions that establish plan reguirements for new emissions reductions. The
draft regional haze plan further provides a 5-year progress report to close out the first 10-year planning period (2009-2018).

As part of the proposed SIP revision. the DNR is proposing to require operational improvements to existing control equipment at MidAmerican Energy Company's Loulsa Generating
Station (LGS} and Walter Scott Jr. Energy Center - Unit 3 (WSEC-3). The iImprovements would permanently reduce the combined SO; emissions from these sources by approximately
9,700 tons per year. Implementation would begin later this year, as specified In draft permits 05-A-031-P6 and 75-A-357-P9 for LGS and WSEC-3, respectively.

The draft plan and its appendices are accessible through the links below. Al files are PDF, except Appendices C-1 and C-2, which are relatively large Microsoft Excel files. Appendix E
contains the draft permits for LGS and WSEC-3,

Draft SIP Documents

= Draft Regional Haze Plan for the Second Planning Period (2019-2028)
= Appendix A-1: LADCO TSD mmm

= appendix A-2; LADCO TSD Supplemental Materials &
= Appendix B: Area of Influence (AQI) Report EER

= Appendix C-1: A01 Tool [87 Mb Excel file] =

= Appendix C. 01 Results [96 Mb Excel file] B2

= Appendix D-1: Four Factor Analysis Report KEN

= Appendix D-2: DNR NOx Cost Analyses Em

= Appendix D-3; Interest Rate Justification Memo &=

= Appendix E: Air Quality Construction Permits

= Appendix F: FLM Consultation Documents &

Public € & Public Hearing

Anyone may make written comments on this proposed SIP revison and the draft permits. The comment period starts on February 13, 2023. Written comments must be received no later
than 4:30 p.m. on March 16. 2023, and may be sent to:

lowa Department of Natural Resources
Alr Quality Bureau

/0 Matthew johnsan

502 East 9 Street

Des Moines. 1A 503190034

Or emall: matthew.|chnson@dnr.lowa.gov

A public hearing will be held virtually on Thursday. March 16, 2023, from 2:00-3:00 p.m. Shortly before the 2:00 start time, participants may access the hearing as follows:
Teleconference: 312-626-6799; Meeting 1D: 88% 1567 1168; Passcode: 545560
Video Conference: https://usD2web.zoom.us//B89156711682pwd=d 3YZNORTTySydU 1xWKRRQIk4cEp)dz09

Those who wish to make comments at the public hearing will be asked to state their name or affiliation for the record.

DNR will summarize and respond to public comments after the dose of the public comment period and will include the responsiveness summary in the final regional haze plan. DNR will
submit the final plan and all associated appendices, induding the final permits, to EPA as a revision to lowa's SIP. The final documents will be posted online at: https:/www.iowadnr.gov
#Environmental-Protection/Air-QualityAmplementation-Plans.

Individuals with disabilities or limited English proficlency are encouraged to participate in all DNR activities, including submitting public comments. If a reasonable accommodation or
language services are needed to participate, contact the Alr Quality Bureau staff member listed or Relay lowa TTY Service at 800-735-7942 In advance to advise them of your specific
needs. DNR's language access and disability nondiscrimination plans are available at https.//www.iowadnr.gov/About-DNR/Environmental-Justice.
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13. Administrative Materials

As discussed below, the submittal of this SIP revision complies with the procedural elements of Subpart F of 40 CFR 51
and addresses the remaining applicable criteria in Appendix V of 40 CFR 51 (the public participation criteria were
addressed in Chapter 12).

A formal letter of submittal from the Governor of the State of lowa, or their designee, requesting EPA approval of the
proposed revision to the SIP for the State of lowa will be included with the SIP submittal. All the included air
construction permits are in their final form, and the DNR has followed all applicable procedural requirements of the
state’s laws and constitution in the adoption of this plan.

13.1. Evidence of State Adoption

The date of adoption will be addressed in the transmittal letter after the plan is approved by the Environmental
Protection Commission (EPC). The EPC is the governing commission for the environmental services portion of the DNR
(lowa Code 455A.6).

13.2. Legal Authority

The DNR is the regulatory agency with primary responsibility for outdoor air quality permitting and compliance activities
in the State of lowa. The DNR’s authority is set forth in chapter 455B of the lowa Code and implemented through 567
IAC Chapters 10 and 20-33, and 561 IAC Chapters 2 and 7. The DNR’s permitting and compliance programs and
associated rules have previously been approved by EPA as part of lowa’s SIP. Pursuant to the regional haze program, the
DNR established special requirements for visibility protection in 567 IAC 22.9. EPA approved these regulations into
lowa’s SIP on September 13, 2005 (70 FR 53939).

The DNR has the necessary legal authority under state statute to adopt and implement this plan. lowa Code section
455B.133(3) provides that the lowa Environmental Protection Commission shall “[a]dopt, amend, or repeal ambient air
quality standards for the atmosphere of this state on the basis of providing air quality necessary to protect the public
health and welfare.” lowa Code section 455B.133(4) provides that the commission shall “[a]dopt, amend, or repeal
emission limitations or standards relating to the maximum quantities of air contaminants that may be emitted from any
air contaminant source.” lowa Code section 455B.134(9) states that the duties of the director include issuing “orders
consistent with rules to cause the abatement or control of air pollution, or to secure compliance with permit
conditions.”

In combination with the DNR’s existing legal authority and associated administrative regulations, this SIP revision is

adequate to satisfy lowa’s obligations for a 10-year comprehensive SIP revision for the second implementation period
(2019-2028) of the regional haze rule.
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14. List of Appendices

All files are PDF (Portable Document Format), except those noted as Microsoft Excel files “(xIsx).”

Appendix A-1.

Appendix A-2.

Appendix B.

Appendix C-1.
Appendix C-2.

Appendix D-1.

Appendix D-2.

Appendix D-3.

Appendix E.

Appendix F.
Appendix G.

Appendix H.

LADCO, “Modeling and Analysis for Demonstrating Reasonable Progress for the Regional Haze Rule 2018
- 2028 Planning Period,” Technical Support Document, June 17, 2021
LADCO, TSD Supplemental Materials, June 17, 2021

Ramboll, “Determining Areas of Influence — CenSARA Round Two Regional Haze,” final report, November
2018

AOI Analytical Spreadsheet Tool (xIsx)
AOQI Analytical Spreadsheet Results for 12 Class | Areas (xIsx)

AECOM, "Regional Haze Reasonable Further Progress Four Factor Analysis,” report prepared for
MidAmerican Energy Company, Louisa and Walter Scott Jr. Coal-Fired Boilers, AECOM Project Number
60645615, August 9, 2021

DNR’s Review of MidAmerican’s NOx Control Cost Estimates

MidAmerican Energy Company, “The Appropriate Interest Rate in a Four Factor Analysis,” memo dated
April 5, 2021

Air Construction Permits for Louisa Generating Station (LGS, main boiler), Walter Scott Jr. Energy Center
— Unit 3 (WSEC-3), and Unit 4 (WSEC-4)

FLM Formal Consultation and Comment Documents
Public Comment Letters Received

Additional Interstate Consultation Documentation
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