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1 message

Johnson, Matthew <matthew.johnson@dnr.iowa.gov>

Johnson, Matthew <matthew.johnson@dnr.iowa.gov> Tue, Oct 11, 2022 at 6:52 AM

To: Tim Allen <tim_allen@fws.gov>, Trent Wickman <trent.wickman@usda.gov>, "Peters, Melanie"
<melanie_peters@nps.gov>, "Pohlman, David C." <david_pohlman@nps.gov>, "King, Kirsten L" <kirsten_king@nps.gov>
Cc: "Jed D. Wolkins" <wolkins.jed@epa.gov>, "Olson, Bethany" <olson.bethany@epa.gov>, "Mcgraw, Jim"
<jim.mcgraw@dnr.iowa.gov>, Peter Zayudis <peter.zayudis@dnr.iowa.gov>, Jessica Reese Mcintyre
<jessica.reesemcintyre@dnr.iowa.gov>

Bcc: Matthew Johnson <matthew.johnson@dnr.iowa.gov>

Dear FLM Contacts,

Please find attached lowa’s draft Regional Haze SIP for the second implementation period (2019-2028). The appendices
and a folder containing the draft permits are posted to a Google Drive accessible via the following link:
https://drive.google.com/drive/folders/1iGhal7tupgfCwslazPXbkyR-di3IQVuG?usp=sharing

This correspondence announces lowa’s formal FLM consultation opportunity and comment period to address 40 CFR
51.308(i). The FLM review period will span 60 days, starting October 11, 2022, and ending December 9, 2022. The lowa
DNR therefore requests that you provide any discussion points and comments on lowa’s draft regional haze plan no later
than December 9, 2022.

Comments should be sent to matthew.johnson@dnr.iowa.gov or mailed to:

Matthew Johnson

Air Quality Bureau

lowa Department of Natural Resources
502 E. 9th St.

Des Moines, IA 50319-0034

During this FLM review period, the DNR welcomes discussions of your assessment of impairment of visibility in any
mandatory Class | Federal area and recommendations on the development and implementation of strategies to address
visibility impairment. To accommodate 42 USC §7491(d), the lowa DNR will not hold a public hearing during this FLM
review period and will include a summary of the conclusions and recommendations of the FLMs when the public hearing
is eventually noticed.

The DNR intends to schedule a virtual meeting with you to review lowa’s draft regional haze SIP. Look for a separate
email in the near future. In the meantime, if you have any questions or would like an opportunity for consultation in
person, please contact Matthew Johnson by email at matthew.johnson@dnr.iowa.gov or by telephone at (515) 725-9554.

Sincerely,
Matthew Johnson

Matthew Johnson | Environmental Specialist Senior
Air Quality Bureau

lowa Department of Natural Resources

P: 515-725-9554

502 E. 9th Street, Des Moines, IA 50319
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United States Forest Superior National Forest 8901 Grand Avenue Place
Department of Service Supervisor's Office Duluth, MN 55808
Agriculture 218-626-4300
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O

Date: 12/08/2022

Matthew Johnson

Iowa Department of Natural Resources
Air Quality Bureau

502 E. 9th Street

Des Moines, 1A 50319

Dear Mr. Johnson:

On October 11, 2022, the State of lowa submitted a draft Regional Haze State Implementation Plan describing
your proposal to continue improving air quality by reducing regional haze impacts at mandatory Class I areas
across our region. We appreciate the opportunity to work closely with your state through the initial evaluation,
development, and now subsequent review of this plan. Cooperative efforts such as these ensure that together, we
will continue to make progress toward the Clean Air Act’s goal of natural visibility conditions at our Class I
areas. We are especially grateful for your sustained, continuous efforts to communicate with us and solicit our
input over the years.

This letter acknowledges that the U.S. Department of Agriculture, U.S. Forest Service, has received and
conducted a substantive review of your proposed Regional Haze State Implementation Plan. This review satisfies
your requirements under the federal regulations 40 C.F.R. § 51.308(i)(2). Please note, however, that only the
U.S. Environmental Protection Agency (EPA) can make a final determination about the document's
completeness, and therefore, only the EPA has the ability to approve the document.

We have attached comments to this letter based on our review. While we have some technical issues we will
bring to your attention, we want to recognize the overall high quality of your draft plan. It is among the best we
have reviewed and believe it is one of the best in the nation. We look forward to your response required by 40
C.F.R. § 51.308(1)(3). For further information, please contact Trent Wickman at trent.wickman@usda.gov or
(218) 341-8646.

Again, we appreciate the opportunity to work closely with the State of lowa. The Forest Service compliments
you on your hard work and dedication to significant improvement in our nation's air quality values and visibility.

Sincerely,

THOMAS HALL
Forest Supervisor

CC: Melanie Peters, Tim Allen, Dave Pohlman, Don Shephard

L
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lowa Regional Haze Plan - Technical Comments

Overall, the plan is very comprehensive and well organized. It is logically sequenced and very
well explained. We very much appreciated your adherence to EPA direction such as the various
EPA regional haze guidance documents and the “Clarifications” memo dated July 8, 2021.

Air Quality Setting

According to the draft Minnesota Regional Haze SIP, ammonium sulfates and nitrates accounted
for roughly 68% of the total visibility impairment in the initial baseline year (2004) and 59% in
2018 in the Boundary Waters Canoe Area Wilderness (BWCAW). lowa was listed as one of the
top six states whose emissions contribute to visibility impairment in the BWCAW and
Voyageurs National Park.

Source Selection

Only two sources were selected for a four-factor analysis based on the cumulative impact of an
area of influence study: Louisa and Walter Scott Unit 3. While we agree that the selection of
these two sources was appropriate, we believe two other sources, George Neal North Unit 3 and
South Unit 4, should also have had a four-factor analysis completed. Lousia and Walter Scott
Unit 3 were selected based on their visibility impacts. If George Neal North Unit 3 and South
Unit 4 were assessed together their impacts would be:

e 0.15+0.21 or 0.36 percent combined total EWRT*Q/d at the BWCAW
e 0.26 +0.36 or 0.62 percent combined total EWRT*Q/d at Voyageurs National Park

These values are between Louisa and Walter Scott Unit 3 at both the BWCAW and Voyageurs
National Park. Additional facts that support looking the two sources together include:

e the George Neal units are owned by the same company,
e are only about 1.5 miles apart, and
e are served by a common rail line.
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Even if the two George Neal units were not grouped together, the impacts of the units
individually are in the range of units selected by Minnesota for a four-factor analysis, such as
American Crystal Sugar — East Grand Forks and Southern Minnesota Beet Sugar.

The two George Neal units are very similar to Louisa and Walter Scott Unit 3. The following
boiler features are the same, or nearly the same:

® size,
o fuel,
e firing configuration,
e age,
e existing sulfur dioxide controls.
Due to their similarity, it seems highly likely that the sulfur dioxide controls that are being

proposed at Louisa and Walter Scott Unit 3 could also be applied at the George Neal units at the
same extremely low cost documented in your plan.
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Pohiman, David C. <David_Pohiman@nps.gov> Thu, Dec 8, 2022 at 12:41 PM

To: "matthew.johnson@dnr.iowa.gov" <matthew.johnson@dnr.iowa.gov>

Cc: "Mcgraw, Jim" <jim.mcgraw@dnr.iowa.gov>, Jessica <jessica.reesemcintyre@dnr.iowa.gov>, Peter Zayudis
<peter.zayudis@dnr.iowa.gov>, "King, Kirsten L" <kirsten_king@nps.gov>, "Peters, Melanie" <Melanie_Peters@nps.gov>,
"Miller, Debra C" <Debra_Miller@nps.gov>, "Salazer, Holly" <Holly _Salazer@nps.gov>, "Stacy, Andrea"
<Andrea_Stacy@nps.gov>, "Shepherd, Don" <Don_Shepherd@nps.gov>, "Wickman, Trent -FS"
<trent.wickman@usda.gov>, "Wolkins, Jed" <wolkins.jed@epa.gov>, "Allen, Tim" <tim_allen@fws.gov>

Hello Matthew,

The National Park Service (NPS) appreciates the opportunity to review the Federal Land Manager (FLM) review draft
of the lowa Regional Haze State Implementation Plan (SIP) for the Second Implementation Period (2018-2028). While
lowa does not contain any NPS-managed Class | areas, lowa emissions impact Voyageurs National Park in Minnesota,
Isle Royale National Park in Michigan, as well as Badlands and Wind Cave National Park in South Dakota.

On November 29, 2022, staff from the NPS Air Resources Division (ARD) and NPS Interior Regions 3, 4, and 5 hosted a
regional haze consultation meeting with the lowa Department of Natural Resources (DNR) to discuss NPS input on the
draft lowa Regional Haze SIP. Representatives from the U.S. Forest Service and Environmental Protection Agency
(Region 7) also attended. Detailed technical feedback and supporting calculation worksheets are attached. This email
and the attachments document NPS conclusions and recommendations presented at the November 29, 2022,
meeting, and serve as our formal regional haze consultation, as required by 42 U.S.C. §7491(d).

Overall, the NPS commends lowa DNR for developing a well written, technically sound SIP that requires significant
reductions in sulfur dioxide (SO,) emissions. In reviewing the draft SIP, the NPS finds that there may be additional
reasonable opportunities for emission reductions that would address regional haze in NPS Class | areas. It is with this
in mind that we provide the following feedback detailed in our attached technical document and accompanying
calculation workbooks.

We support lowa DNR’s selection of the Louisa Generating Station (LGS) and Walter Scott Energy Center (WSEC)
facilities for four-factor analysis. In addition, our review finds that the George Neal North and George Neal South
facilities both have significant impacts on visibility in NPS Class | areas (see technical feedback for details). We
recommend that you consider broadening the lowa source selection criteria and conduct four-factor analysis of SO,
and nitrogen oxide (NO,) emission reduction opportunities for the George Neal North and George Neal South

facilities.

We agree with lowa’s determination requiring efficiency improvements on existing dry flue gas desulfurization (FGD)
systems at the LGS and WSEC facilities to reduce SO,. These improvements will achieve 9,700 tons of SO, emission
reductions per year. Our preliminary assessment of the George Neal North and George Neal South facilities finds that
similar improvements to dry FGD systems are likely feasible and cost effective. We find that dry FGD improvements at
the George Neal facilities could secure an additional 5,900 tons per year of SO, emission reductions for less than

$300/ton.

We also find that SNCR, and potentially SCR, NO, controls for LGS, WSEC, and George Neal North are technically
feasible and would be found cost-effective under thresholds used by several other states. If required for LGS, WSEC,
and George Neal North, SNCR could reduce a combined 2,300 tons per year of NO, emissions. We recommend that
lowa DNR establish a cost threshold to support the reasonable progress determinations as discussed in our technical
review. Please see the attached technical feedback document and calculation workbooks for details.
https://mail.google.com/mail/u/0/?ik=d7e64ca2f3&view=pt&search=all&permthid=thread-f%3A1751672366093648091%7Cmsg-f%3A1751672366093...
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The emission reductions secured by this SIP will benefit visibility in Class | areas across the region. lowa DNR has the
opportunity to improve the SIP by evaluating additional facilities and requiring further controls. 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. If you
have any questions or would like to talk through any of these recommendations, please feel free to reach out.

Best,

David

Attachment List:

NPS-IA Cost Worksheets.zip
lowa_NPS_RH_2022.11.29.pdf
NPS-IA_RH-SIPFeedback 12.08.2022.docx

David Pohlman

Air Quality Specialist

National Park Service

Interior Region 3: Great Lakes
Interior Region 4: Mississippi Basin
Interior Region 5: Missouri Basin

111 Kellogg Blvd. E., Suite 105

Saint Paul, MN 55101

Phone: 651-293-8448

Now working from home: 651-491-3497

3 attachments
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@ NPS-IA Cost Worksheets.zip
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National Park Service (NPS) Regional Haze SIP feedback for the

lowa, Department of Natural Resources (DNR)
December 8, 2022
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1 Executive Summary

The NPS commends Iowa DNR for a well-written SIP that clearly explains the basis for its
conclusions and appreciates the high-quality technical work that went into the SIP development.
Iowa DNR used sound analytical techniques for source selection and used EPA-recommended
methods and factors for cost analyses. The NPS also appreciates the time that lowa DNR devoted
to providing meaningful opportunities for consultation during development of the SIP. The NPS
finds that the draft Iowa SIP requires meaningful reductions in emissions in this planning period
that will reduce impacts to visibility in NPS Class I areas.

The NPS supports lowa DNR’s selection of the Louisa Generating Station (LGS) and Walter
Scott Energy Center (WSEC) facilities for four-factor analysis; these sources are also at the top
the NPS impact list. The NPS agrees with lowa’s determination requiring efficiency
improvements on existing dry flue gas desulfurization (FGD) systems at the LGS and WSEC
facilities to reduce SOz. These improvements will achieve 9,700 tons of SO2 emission reductions
per year.

The NPS analysis finds that George Neal North and George Neal South facilities also have
significant impacts on visibility in NPS Class I areas (discussed in Section 2.1) and that cost-
effective controls may be available for these units (discussed in Section 3.3). NPS source-
specific review finds that for SOz, dry FGD improvements at the George Neal facilities could
likely secure an additional 5,900 tons per year of emission reductions for less than $300/ton.

For NOx, the NPS finds that SNCR, and potentially SCR, controls for LGS, WSEC, and George
Neal North are technically feasible and would be found cost-effective under thresholds used by
several other states. If required for LGS, WSEC, and George Neal North, SNCR could reduce a
combined 2,300 tons per year of NOx emissions. The NPS recommends that lowa DNR establish
a cost threshold to support the reasonable progress determinations as discussed in Section 2.2.

2 Overarching Feedback

2.1 Source Selection

Iowa DNR used the results of an area of influence (AOI) study commissioned by the Central
States Air Resource Agencies (CenSARA) regional planning organization to evaluate which
Iowa sources to select for four-factor analysis. This study is described in detail in Chapter 4 of
the draft SIP. The AOI analysis identified the 20% most anthropogenically impaired days during
the 5-year period from 2012-2016 using monitoring data collected at Class I areas and then
computed the arrival paths, or back trajectories, for air masses that arrived on those days. The
analysis of these trajectories identified geographic areas that air masses were most likely to pass
over before arriving at a given Class I area on an impacted day. This information was then
combined with information about the visibility extinction attributed to each pollutant to create an
index called the extinction-weighted residence time (EWRT) for nitrate and sulfate. EWRT
values were multiplied by the ratio of an individual source’s emissions to the distance to the
Class I area (referred to as the Q/d) for both SO2 and NOx. The EWRT*Q SO2/d and EWRT*Q
NOx/d values were then summed for each facility/Class I areas. This generated a unique AOI
index for each facility for each Class I area. The result was used to rank sources by their relative



contributions to visibility impairment at each Class I area. Sources located both in and outside of
CenSARA member states were included in the analysis.

Iowa DNR ranked the facilities’ relative contributions from highest to lowest and chose those
facilities comprising the top 50% of the total Class I areas cumulative impact to identify sources
for possible four-factor analysis. lowa DNR examined the rankings and found that two lowa
sources, Louisa Generating Station (LGS) and Walter Scott Jr. Energy Center (WSEC), met the
criteria for impacts to any of the 12 Class I areas considered in the analysis.

The NPS finds that the approach taken by Iowa DNR is preferable to a simple metric such as
emissions over distance (Q/d), as it incorporates meteorology and extinction into the index. The
NPS also agrees with lowa’s decision to select facilities for analysis based upon the cumulative
contribution of those facilities to the total visibility impact. However, the NPS recommends
using a higher threshold—such as 80% of the cumulative AOI impact for each Class I area—to
ensure that the sources with the most significant impacts to NPS Class I areas are selected for
analysis and that a reasonable number of sources are evaluated. The original list of sources
recommended by the NPS for consideration was based on the top 80% of Q/d impacts to NPS
Class I areas as was recommended by the draft 2016 Regional Haze Guidance.

NPS staff examined the CenSARA AOI analysis results provided by lowa DNR and identified
14 Iowa sources that contribute to the top 80% of impact for at least one NPS Class I area. This
list of 14 sources includes nine electrical generating facilities (EGUs) and five non-EGUs. Four
of the EGUs —LGS, WSEC, George Neal North, and George Neal South—are ranked the top
four most-impacting Iowa facilities and are on the 80% of impact list for two or more NPS Class
I areas. The WSEC, George Neal South, and George Neal South facilities are each on the 80%
lists for Isle Royale, Voyageurs, Badlands, and Wind Cave National Parks. The LGS facility is
on the 80% of impact list for Isle Royale and Voyageurs National Parks. Sources comprising the
80% of the impact for NPS Class I areas are identified in Table 1 below (sources highlighted in
green are those the NPS recommends that [owa DNR address in the SIP).



Table 1. lowa sources contributing to the top 80% of visibility impact at NPS Class I areas

Number of NPS | Total Number of
Facility lowa Facility Rank | C1As Impa(_:'Fed by | C1As Impa(_:'Fed by
for NPS C1As the Facility the Facility
(on 80% list) (on 80% list)
WALTER SCOTT JR ENERGY CTR 1 4 9
MIDAMERICAN ENERGY CO - GEORGE NEAL SOUTH 2 4 7
MIDAMERICAN ENERGY CO - LOUISA STATION 3 2 5
MIDAMERICAN ENERGY CO - GEORGE NEAL NORTH 4 4 6
MUSCATINE POWER & WATER 5 2 4
ADM CORN PROCESSING - CEDAR RAPIDS 6 2 4
IPL - BURLINGTON GENERATING STATION 7 1 4
IPL - OTTUMWA GENERATING STATION 8 1 4
IPL - PRAIRIE CREEK GENERATING STATION 9 1 3
CONTINENTAL CEMENT COMPANY - DAVENPORT PLANT 10 1 2
ADM CORN PROCESSING / COGEN PLANT - CLINTON 11 1 2
CARGILL, INC - EDDYVILLE 12 1 2
GUARDIAN INDUSTRIES CORPORATION 13 1 2
UNIVERSITY OF NORTHERN IOWA - POWER PLANT 14 1 1

The NPS further refined this list of sources after reviewing additional available information for
each of the 14 facilities on this list. This included additional information in Title V operating
permits, consent decrees, proposed fuel conversions from coal to natural gas, proposed
shutdowns and existing levels of control and recent emissions. After this more refined review,
the NPS screened all but four of the identified sources out from being recommended for further
analysis in this planning period.

With respect to the George Neal facilities, NPS review finds that both are well below the 80% of
visibility impact threshold recommended by the NPS, ranking in the top 60% at Badlands
National Park, 66% at Wind Cave and Isle Royale National Parks, and a 75% at Voyageurs
National Park. In addition, like the LGS and WSEC, the George Neal facilities have existing dry
lime flue gas desulfurization (FGD) systems with relatively high SO2 emission rates
(approximately 0.34 1b/MMBtu). Based on these findings, the NPS recommends that lowa
address both George Neal North and George Neal South by conducting four-factor analyses and
implementing cost-effective control options in this planning period. Facility specific analyses
and recommendations are described in section 3.3.

2.2 Decision-Making Criteria for Reasonable Progress Determinations

The NPS recommends that lowa establish cost thresholds to aid in documenting the rationale
behind final determinations. The cost of control is likely the most important factor for many
states when making reasonable progress determinations. The NPS recommends that states
identify the criteria used when evaluating controls, including those for costs, as required under



the regional haze (RH) regulations.! The rule requires the state to document why each of the
four-factors, including the costs of controls, would or would not be considered reasonable for the
source in question. In their 2019 regional haze guidance, EPA recommends that a useful metric
in making such determinations is the estimated cost per ton of pollutant reduced.? EPA further

elaborates in the 2019 guidance that:

When the cost/ton of a possible measure is within the range of the cost/ton
values that have been incurred multiple times by sources of similar type to

meet regional haze requirements or any other CAA requirement, this weighs in
favor of concluding that the cost of compliance is not an obstacle to the
measure being considered necessary to make reasonable progress. . . .Where
the cost/ton of a possible measure exceeds the historical range of cost/ton
values, we recommend that the state not automatically conclude that the cost of
compliance by itself makes the measure not necessary to make reasonable

progress.

Many states have identified a cost-effectiveness threshold in their proposals in this round of
regional haze planning. Some of the controls evaluated and recommended by the NPS for lowa
sources are within these cost-effectiveness ranges. For example, other states have proposed the
following cost/ton thresholds:

e A range from $4,000 to $6,500/ton in Arizona
e $5,000/ton in Arkansas (EGUs) and Texas

e $6,100/ton in Idaho

e $10,000/ton in Colorado, Nevada, and Oregon

140 CFR § 51.308 (1)(2)(i): The State must include in its implementation plan a description of the criteria it used to
determine which sources or groups of sources it evaluated and zow the four factors were taken into consideration in

selecting the measures for inclusion in its long-term strategy. [Emphasis added]
22019 EPA Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, Part II,

Step 5—Decisions on what control measures are necessary to make reasonable progress.



3 Facility-Specific Recommendations for lowa

The NPS-estimated costs for included NOx control costs are based on 2019 dollars to facilitate
comparison with costs presented in the SIP, which also assumed 2019 dollars. SOz control costs
estimated using the Retrofit Cost Analyzer worksheet are based on 2016 dollars, consistent with
the four-factor analysis. The rate of inflation has increased substantially in recent years, and cost
estimates using 2022 dollars will be higher than those presented here.

3.1 Louisa Generating Station

3.1.1 SO, emissions

The Louisa Generating Station (LGS) operates a single dry bottom wall-fired boiler with a
capacity of 811.9 MW. The boiler is equipped with a dry lime flue gas desulfurization system,
low-NOx burners, and overfire air.

Section 5.2 of the Iowa draft SIP presents historical emissions for LGS. Towa DNR selected the
period 2017-2019 as representative of typical operations because operations were impacted by
the pandemic in 2020 and possibly into 2021. The following table shows baseline emissions data
for LGS.

Table 2. Baseline emissions at Louisa Generating Station, 2017-2019.

Heat input SO, emissions SO, emissions rate NOy emissions | NOy emissions rate
Year (MMBtu) (tons) (Ib/MMBtu) (tons) (Ib/MMBtu)
2017 36,681,145 5,237 0.286 3,490 0.190
2018 51,727,847 7,332 0.283 4,871 0.188
2019 34,547,040 5,286 0.306 2,960 0.171
Average 40,985,344 5,952 0.292 3,774 0.183

The four-factor analysis supplied by the facility indicates that the efficiency of the existing dry
desulfurization system can be improved to achieve an emissions rate of 0.1 Ib/MMBtu for a cost
of $282/ton. lowa DNR has decided to implement this emissions reduction measure and the SIP
includes a draft permit that incorporates the new requirement. This will reduce SO2 emissions
from LGS by 3,900 tons per year. [owa DNR also evaluated wet flue gas desulfurization and
determined that it is not cost-effective based on the high incremental costs when compared to
improving the existing dry desulfurization system. The NPS supports lowa DNR’s SOz control
determination for LGS.

3.1.2 NOy emissions

The four-factor analysis also evaluated the potential costs of selective catalytic reduction (SCR)
and selective non-catalytic reduction (SNCR) to reduce NOx emissions. The four-factor analysis
used the EPA’s Retrofit Cost Analyzer tool to estimate costs for SNCR and EPA’s SCR Cost
Calculation Spreadsheet provided with the Control Cost Manual (CCM) to estimate costs for
SCR. The NOx control costs estimated by MidAmerican are shown in the following table:



Table 3. Four-factor cost estimates for potential NOx controls at Louisa Generating Station.

SNCR SCR
Emissions change from baseline (tons/year) -566 -2,739
Cost Effectiveness (2019 $/ton) $6,398 | $8,862

Iowa DNR also estimated NOx control costs, using the CCM worksheets that are provided in
Appendix D-2. The four-factor analysis provided by MidAmerican does not explain why the
retrofit cost analyzer was used to estimate costs for SNCR. While the resulting cost estimates are
similar, the NPS agrees that the CCM Cost Calculation spreadsheet used by lowa DNR is the
appropriate tool to use.

The NPS also estimated NOx control costs using the CCM worksheets for SCR and SNCR,
included as attachments Louisa SCR NPS.xlsm and Louisa SNCR NPS.xlsm. NPS analyses used
the regression equation in Figure 1.1¢ of Section 4, Chapter 1, of the CCM to estimate the NOx
removal efficiency of an SNCR system at LGS. This resulted in an estimated efficiency of 21%,
which is somewhat higher than the 15% reduction efficiency assumed in the SIP. In addition,
NPS used equation 1-17 of the same CCM chapter to estimate the normalized stoichiometric
ratio for SNCR using urea as the reagent rather than using the default value. NPS-estimated NOx
control costs, shown in the following table, would be found cost effective under thresholds
established by other states, as discussed in section 2.3 above. The NPS encourages Iowa to
establish a cost threshold in line with other states, and require installation of all technically
feasible, cost-effective controls.

Table 4. NPS NO, Control Cost Estimates--Louisa

SNCR SCR
NO, Removed (tons/year) 788 2,749
Cost Effectiveness ($/ton of NO, removed in 2019 dollars) | $4,797 | $8,797

3.2 Walter Scott Energy Center Unit 3

3.2.1 SO, Emissions

The Walter Scott Energy Center (WSEC) includes two dry bottom wall-fired boilers with
nameplate capacities of 725.8 MW (Unit 3) and 922.5 MW (Unit 4). As Unit 4 is equipped with
a lime spray dryer and SCR, and has relatively low SO2 and NOx emission rates, the SIP did not
evaluate it for additional controls. Unit 3 is also equipped with a lime spray dryer, low-NOx
burners, and overfire air. The unit’s emissions over the 2017-2019 baseline period are shown in
the following table.



Table 5. Baseline emissions at Walter Scott Energy Center Unit 3, 2017-2019

Heat input SO, emissions | SOz emissions rate NOx emissions NOy emissions rate
Year (MMBtu) (tons) (Ib/MMBtu) (tons) (Ib/MMBtu)
2017 48,261,687 8,486 0.352 5,437 0.225
2018 45,240,043 8,118 0.359 5,186 0.229
2019 41,855,533 7,520 0.359 4,466 0.213
Average 45,119,088 8,041 0.357 5,030 0.223

The four-factor analysis supplied by the operator indicates that the efficiency of the existing dry
desulfurization system can be improved to achieve an emissions rate of 0.1 Ibs/MMBtu for a cost
of $216/ton. The DNR has decided to implement this emissions reduction measure and the SIP
includes a draft permit that incorporates the new requirement. This will reduce SO2 emissions
from WSEC Unit 3 by 5,785 tons per year. lowa DNR also evaluated wet flue gas
desulfurization and determined that it is not cost effective based on the high incremental costs
when compared to improving the existing dry desulfurization system. The NPS supports lowa
DNR’s SOz control determination for WSEC.

3.2.2 NOy emissions

The four-factor analysis provided by MidAmerican also evaluated the potential costs of SCR and
SNCR to reduce NOx emissions. The four-factor analysis used the EPA’s Retrofit Cost Analyzer
tool to estimate costs for SNCR and EPA’s SCR Cost Calculation Spreadsheet provided with the
Control Cost Manual (CCM) to estimate costs for SCR. The NOx control measure costs
estimated by MidAmerican are shown in the following table:

Table 6. Four-factor cost estimates for potential NOx controls at Walter Scott Energy Center Unit 3

SNCR SCR
Emissions change from baseline (tons/year) -755 -3,849
Cost Effectiveness (2019 $/ton) $5,616 | $6,436

Iowa DNR also estimated NOx control costs, using the CCM provided worksheets that are
provided in Appendix D-2. The four-factor analysis supplied by the operator does not explain
why the retrofit cost analyzer was used to estimate costs for SNCR. While the resulting cost
estimates are similar, the NPS agrees that the CCM Cost Calculation spreadsheet used by lowa
DNR is the appropriate tool to use.

NPS estimated NOx control costs using the CCM worksheets for both SCR and SNCR, included
as attachments Walter Scott SCR NPS.xIsm and Walter Scott SNCR NPS.xIsm. NPS used the
regression equation in Figure 1.1c of Section 4, Chapter 1, of the Control Cost Manual (CCM) to
estimate the NOx removal efficiency of an SNCR system. This resulted in an estimated




efficiency of 21%, which is higher than the 15% reduction efficiency assumed in the SIP. In
addition, NPS used equation 1-17 of the same CCM chapter to estimate the normalized
stoichiometric ratio for SNCR using urea as the reagent. NPS-estimated NOx control costs,
shown in the following table, would be found cost effective under thresholds established by other
states, as discussed in section 2.3 above. The NPS encourages lowa to establish a cost threshold
in line with other states, and require installation of all technically feasible, cost-effective
controls.

Table 7. NPS NO, Control Cost Estimates--Walter Scott Energy Center Unit 3

SNCR SCR
NO, Removed (tons/year) 1,093 3,902
Cost Effectiveness ($/ton of NO, removed in 2019 dollars) $3,861 $6,005

3.3 George Neal North and George Neal South

The George Neal North and George Neal South electrical generating facilities were not selected
by the state for analysis in the SIP. The facilities are located approximately 10 miles south of
Sioux City, lowa, roughly two miles apart. The North unit consists of a single 584.1 MW coal-
fired boiler and the South unit consists of a single 695.9 MW coal-fired boiler. Both units are
equipped with dry lime flue gas desulfurization systems, low-NOx burners, and overfire air. The
South unit boiler is also equipped with SNCR for NOx reduction. The following table shows
emissions data for both units during the 2017-2019 baseline period. Emissions and heat input
data were obtained from EPA’s Clean Air Markets Program Data and used to calculate emissions
rates.

Table 8. NPS SO Control Cost Estimates—George Neal North and George Neal South

. SO, SO, emissions NOy NOy emissions
. Heat input o o
Unit Year (MMBtu) emissions rate emissions rate
(tons) (Ib/MMBtu) (tons) (Ib/MMBtu)
George | 2017 | 24,747,639 4,203 0.340 2,534 0.205
Neal 2018 25,303,920 4,336 0.343 2,498 0.197
North 2019 17,928,951 3,113 0.347 1,836 0.205
George 2017 24,495,403 4,381 0.358 2,316 0.189
Neal 2018 31,378,659 5,628 0.359 2,751 0.175
South 2019 15,250,259 2,617 0.343 1,382 0.181

3.3.1 SO, Emissions

NPS estimated the cost of reducing the SO2 emissions rate at both George Neal facilities to 0.1
Ib/MMBtu by improving the efficiency of the existing dry flue gas desulfurization units. NPS
followed the same calculation method used in the four-factor analysis provided by MidAmerican
for LGS and WSEC Unit 3. In the four-factor analysis, MidAmerican estimated the cost of
reducing SOz emissions from the uncontrolled rate to the baseline rate and the cost of reducing



the SO2 emissions rate from the uncontrolled rate to the desired rate of 0.1 Ilb/MMBtu. The
analysis then computed the difference in operating costs only (including increased lime usage
and waste disposal costs), ignoring capital costs, and divided the result by the difference in tons
of SOz to get the final cost in $/ton of SO2. MidAmerican used the EPA Retrofit Cost Analyzer
to estimate these costs. As this tool includes some costs such as owner’s costs that are disallowed
by the CCM, the SOz cost estimation tool provided with the CCM should be used instead (Wet
and Dry Scrubbers for Acid Gas Control Cost Calculation Spreadsheet). NPS estimated the cost
of improving the SOz scrubbing efficiency using both worksheets, and in this case the costs were
the same as capital costs did not affect the result. For simplicity, results presented here used the
Retrofit Cost Analyzer tool.

In order to use this method to estimate costs for improving SOz removal efficiency at the two
George Neal facilities, NPS had to first estimate the uncontrolled emissions ra