March 22, 2022
Nancy Vehr
Administrator
Air Quality Division
Wyoming Department of Environmental Quality
200 West 17th Street
Cheyenne, WY 82002
Comments submitted via Wyoming’s system:
https://aq.wyomingdeq.commentinput.com/?id=GFShk
Re: Conservation Organizations’ Comments on Wyoming’s Proposed State
Implementation Plan Regional Haze Round Two
Dear Ms. Vehr:
The National Parks Conservation Association, Sierra Club, Powder River
Basin Resource Council, and Coalition to Protect America’s National Parks
(“Conservation Organizations”) submit the following comments and attached expert
reports 1 regarding Wyoming Department of Environmental Quality’s (“WYDEQ”
Joe Kordzi, “A Review of the Wyoming Regional Haze State Implementation Plan” (March 2021).
Mr. Kordzi is an independent air quality consultant and engineer with extensive experience in the
regional haze program (“Kordzi Report”) (Exhibit 1). The Kordzi Report includes the following
attachments: Excel spreadsheets (i.e., Cheyenne cost-effectiveness; Dave Johnston 1 SCR CCM costeffectiveness; Dave Johnston 1 SNCR-25 CCM cost-effectiveness; Dave Johnston 1 SNCR-40 CCM
1
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Proposed State Implementation Plan Regional Haze Round Two (“Proposed SIP”),
dated February 18, 2022. 2 The Exhibits to these comments were submitted to the
drop box shared by WYDEQ. 3 The Conservation Organizations regret that WYDEQ
failed to provide the extension requested to submit comments on the Proposed SIP.
National Parks Conservation Association (“NPCA”) is a national
organization whose mission is to protect and enhance America's National Parks for
present and future generations. NPCA performs its work through advocacy and
education, with its main office in Washington, D.C. and 24 regional and field offices.
NPCA has over 1.5 million members and supporters nationwide and more than
3,500 in Wyoming. NPCA is active nationwide in advocating for strong air quality
requirements to protect our parks, including submission of petitions and comments
relating to visibility issues, regional haze State Implementation Plans, climate
change and mercury impacts on parks, and emissions from individual power plants
and other sources of pollution affecting National Parks and communities. NPCA’s
members live near, work at, and recreate in all the national parks, including those
directly affected by emissions from Wyoming’s sources.
Sierra Club is a national nonprofit organization with 67 chapters and more
than 830,000 members nationwide and 1,126 members in Wyoming dedicated to
cost-effectiveness; Dave Johnston 4 SCR CCM cost-effectiveness; Dave Johnston 4 SNCR-20 CCM
cost-effectiveness; Dave Johnston 1 SDA cost-effectiveness; Green River C Boiler SCR CCM costeffectiveness; Green River C Boiler SNCR CCM cost-effectiveness; Green River Calciner 1 and 2 SCR
CCM cost-effectiveness; Green River D Boiler SCR CCM cost-effectiveness; Green River D Boiler
SNCR CCM cost-effectiveness; Laramie Cement cost-effectiveness; Lost Cabin cost-effectiveness;
Naughton 1 SCR CCM cost-effectiveness; Naughton 1 SNCR CCM cost-effectiveness; Naughton 2
SCR CCM cost-effectiveness; Naughton 2 SNCR CCM cost-effectiveness; Revised Laramie River coseffectiveness; and WY EGU emissions); and PDF files (i.e., Letter from Jenny Harbine, Earthjustice
and John Barth, Attorney at Law, to Stephanie L. Hogan, Air and Radiation Law Office, Office of
General Counsel, U.S. Environmental Protection Agency, “ Proposed Settlement Agreement,
Wyoming Regional Haze, EPA–HQ–OGC–2020–0717,” (March 3, 2021), including enclosure, Joe
Kordzi, “A Review of the Proposed PacifiCorp Wyodak BART Settlement Agreement,” (Jan. 2021);
Vicki Stamper & Megan Williams, “OIL AND GAS SECTOR REASONABLE PROGRESS FOURFACTOR ANALYSIS OF CONTROLS FOR FIVE SOURCE CATEGORIES: NATURAL GAS-FIRED
ENGINES, NATURAL GAS-FIRED TURBINES, DIESE L-FIRED ENGINES, NATURAL GASFIRED HEATERS AND BOILERS AND FLARI NG AND IN CINERATION,” (March 6, 2020);
Letter from Emily Wolf, New Mexico Program Coordinator, National Parks Conservation
Association, and Erik Schlenker-Goodrich Executive Director Western Environmental Law Center,
“Comments responding to 4-factor analysis submittals from identified oil & gas operators,” (July 10,
2020), including enclosure, Vicki Stamper & Megan Williams, “Assessment of Cost Effectiveness
Analyses for Controls Evaluated Four – Factor Analyses for Oil and Gas Facilities For the New
Mexico Environment Department’s Regional Haze Plan for the Second Implementation Period,” (July
2, 2020). The Kordzi Report and its attachments are incorporated by reference into this comment
letter.
2 Draft “Wyoming State Implementation Plan, Regional Haze Round Two,” (Revised Feb. 18, 2022).
(Exhibit 21).
3 The drop box link for uploading the Exhibits was provided by Keith Guille, Outreach Manager,
Wyoming Department of Environmental Quality via email to Sara Laumann on March 22, 2022.
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exploring, enjoying, and protecting the wild places of the earth; to practicing and
promoting the responsible use of the earth’s ecosystems and resources; to educating
and enlisting humanity to protect and restore the quality of the natural and human
environment; and to using all lawful means to carry out these objectives. The Sierra
Club has long participated in Regional Haze rulemaking and litigation across the
country in order to advocate for public health and our nation’s national parks.
Powder River Basin Resource Council is a state-wide organization in
Wyoming focused on the conservation of our state’s abundant natural resources and
protection of our quality of life, including air quality in communities and rural
areas. Our approximately 2,000 members in Wyoming have long-supported
additional pollution controls at our state’s coal-fired power plants and other
industrial sources. Our organization and our members have been very active in
working to improve air quality in Wyoming, and particularly in reducing haze in
our region’s remarkable national parks and wilderness areas, as required by the
Clean Air Act and associated regional haze regulations. For over a decade, we have
commented on state and federal permits and implementation plans associated with
regional haze rule compliance.
The Coalition to Protect America’s National Parks (Coalition) is a nonprofit organization composed of over 2,100 retired, former and current employees of
the National Park Service (NPS). The Coalition studies, speaks, and acts for the
preservation of America’s National Park System. As a group, we collectively
represent over 40,000 years of experience managing and protecting America’s most
precious and important natural, cultural, and historic resources.
As discussed in these comments, the Conservation Organizations have
serious concerns regarding WYDEQ’s Proposed SIP for the second implementation
period. As discussed later in these comments, the National Park Service’s (“NPS”)
consultation comments to WYDEQ echo many of the concerns raised in this letter.
Moreover, the NPS expressed concern that “NPS managed Class I areas in and near
Wyoming are affected by haze causing emissions from the state.” 4 In particular the
NPS explained that “Yellowstone and Grand Teton National Parks in Wyoming and
Rocky Mountain National Park, in Colorado, have not made significant progress
toward clearer views on most impaired days in recent years.” 5 Additionally,
“Badlands and Wind Cave National Parks in South Dakota have actually
experienced worsening haze on most impaired days in recent years.” 6 Moreover, as
discussed in these comments. WYDEQ’s assertions that no emissions controls are
necessary because Wyoming is under the Uniform Rate of Progress (URP) are
Air Quality Division, National Park Service, “National Park Service (NPS) Regional Haze SIP
feedback for the Wyoming Department of Environmental Quality,” (Oct. 8, 2021), at 53. (“NPS
Consultation Comments”). (Exhibit 13).
5 NPS Consultation Comments at 53.
6 NPS Consultation Comments at 53.
4
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misplaced. EPA’s Clarification Memo clearly debunked this assertion and explained
that the “URP is a planning metric used to gauge the amount of progress made thus
far and the amount left to make.” 7 EPA further noted that the URP “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.’” 8
As detailed below, the Proposed SIP will not result in reasonable progress
towards improving visibility at the eight Wyoming Class I areas its sources impact,
including:
•
•
•
•
•
•
•

Bridger Wilderness Area;
Fitzpatrick Wilderness Area;
Grand Teton National Park;
North Absaroka Wilderness Area;
Teton Wilderness Area;
Washakie Wilderness Area; and
Yellowstone National Park.

Despite the thousands of tons of controllable pollution from Wyoming’s
sources including coal-fired power plants, cement kilns, and manufacturing plants,
among others, and the many opportunities for cost-effective controls, Wyoming
improperly concludes that almost no new reductions in pollution are warranted.
While we support WYDEQ’s decision to request source evaluations of the below list
sources, which included five EGUs and 15 non-EGUs, we have significant concerns
with WYDEQ’s screening methodology because its high Q/d threshold (Q/d=10)
eliminated 12 additional facilities that should have been included if the state were
to use the more reasonable Q/d threshold of 5.
Figure 1. List of Sources WYDEQ Requested Conduct Four-Factor Analysis
1.
2.
3.
4.
5.
6.
7.

PacifiCorp Jim Bridger Power Plant,
PacifiCorp Naughton Power Plant,
PacifiCorp Dave Johnston Power Plant,
Basin Electric Cooperative Laramie River Station, and
PacifiCorp Wyodak Power Plant.
Antelope Mine,
Black Thunder Mine,

Memorandum from Peter Tsirigotis, Director, Office of Air Quality Planning and Standards, to
Regional Air Division Directors Regions 1-10, “Clarifications Regarding Regional Haze State
Implementation Plans for the Second Implementation Period,” (July 9, 2019), at 15,
https://www.epa.gov/visibility/clarifications-regarding-regional-haze-state-implementation-planssecond-implementation. (“2021 Clarification Memo”).
8 2021 Clarification Memo at 15.
7
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8. Cordero Rojo Complex
9. Dyno Nobel Cheyenne Plant,
10. Elk Basin Gas Plant,
11. Granger Soda Ash Facility,
12. Green River Soda Ash Plant,
13. Green River Works,
14. HollyFrontier Refinery,
15. Laramie Cement Plant,
16. Lost Cabin Gas Plant,
17. North Antelope Rochelle Mine,
18. Rock Springs Coke Production Facility,
19. Rock Springs Fertilizer Complex, and
20. Westvaco Facility.
Moreover, none of the 20 sources conducted an accurate statutory Four-Factor
Analysis. Some companies (e.g., PacifiCorp for several of its sources) did not submit
a Four-Factor Analysis at all, despite the request from WYDEQ to do so. WYDEQ
arbitrarily refused to require cost-effective emission reductions at any of these
facilities to ensure reasonable progress. WYDEQ must also revisit and conduct
Four-Factor Analyses for additional sources and require pollution controls to cut
emissions from the polluting sources.
According to NPCA’s analysis of polluting sources in Wyoming, close to 60%
of visibility impairing pollution comes from coal-fired power plants, 35% comes from
mining facilities, followed by cement manufacturing (3%), among others.
In order to comply with the Clean Air Act (“CAA” or Act”), 42 U.S.C. § 7401 et
seq., and Regional Haze Rule (“RHR”), 40 C.F.R. § 51.300 et seq., WYDEQ must
correct the flaws identified in these comments and in the attached technical report
by Joe Kordzi. In short, Wyoming must:
● Conduct a Four-Factor Analysis and require adequate pollution controls
and enforceable SIP emission limits for the XX sources NPCA identified
and listed above;
● Set enforceable retirements in the SIP for any source the state is counting
on for pollution reduction to help achieve reasonable progress; and
● Thoroughly assessing environmental justice impacts (as EPA
recommended).
These comments also show that WYDEQ’s Proposed SIP suffers from numerous
flaws, which included:
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● Failed to first evaluate whether additional emission reductions from
sources are necessary via the Four-Factor Analysis reasonable progress
determinations to ensure reasonable progress toward the CAA’s visibility
goal;
● Relied on alleged “on-the-books” emission reductions absent any
enforceable requirement;
● Deferred making Four-Factor Analysis determinations based on purported
emission reductions from other programs;
● Relied on flawed modeling data and assumptions that are not secured via
enforceable SIP requirements to predict that visibility will continue to
improve in 2028;
● Relied on flawed and incomplete consultations with other states and
Regional Planning Organizations (RPOs); and
● Completely failed to respond to comments from the Federal Land
Managers (FLMs).
The CAA requirements for Wyoming’s Regional Haze Plan present a
significant opportunity to not only improve visibility at Wyoming’s eight Class I
areas, and other treasured Class I areas across the region, but to improve the air
quality in communities across the state, including some of the most
disproportionately affected by health harming pollution that can and must be
abated. Despite the legal requirements necessary to ensure reasonable progress,
WYDEQ’s Proposed SIP contains fundamental flaws and fails to propose any new
emission reductions for its sources.
Our comments present these issues and offer detailed suggestions to ensure
that the SIP Wyoming submits to EPA will be in line with the legal requirements of
the CAA and federal regulations, and address visibility impairing emissions.
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I.

INTRODUCTION AND BACKGROUND

Wyoming is home to seven Class I areas: Bridger Wilderness Area;
Fitzpatrick Wilderness Area; Grand Teton National Park; North Absaroka
Wilderness Area; Teton Wilderness Area; Washakie Wilderness Area; and
Yellowstone National Park. These areas are iconic, treasured landscapes, and
Wyoming is rich in these resources. Congress set aside these and other national
parks and wilderness areas to protect our natural heritage for generations. These
protected areas provide habitat for a range of wildlife species, provide year-round
recreational opportunities for residents and visitors, and generate millions of
dollars in tourism revenue. Because of these areas’ designations as “Class I” under
the Clean Air Act (“CAA” and “Act”), their air quality is entitled to the highest level
of protection.
To improve air quality in our most treasured landscapes, Congress passed the
visibility protection provisions of the CAA in 1977, establishing “as a national goal
the prevention of any future, and the remedying of any existing, impairment of
visibility in the mandatory class I Federal areas which impairment results from
manmade air pollution.” 9 ”Manmade air pollution” is defined as “air pollution which
results directly or indirectly from human activities.” 10 To protect Class I areas’
“intrinsic beauty and historical and archeological treasures,” the CAA’s regional
haze program establishes a national regulatory floor and requires states to design
and implement programs to curb haze-causing emissions within their jurisdictions.
Each state must submit for EPA review a state implementation plan (“SIP”)
designed to make reasonable progress toward achieving natural visibility
conditions. 11
A regional haze SIP must provide “emissions limits, schedules of compliance
and other measures as may be necessary to make reasonable progress towards
meeting the national goal.” 12 Two of the most critical features of a regional haze SIP
are the requirements for installation of Best Available Retrofit Technology (“BART”)
limits on pollutant emissions and a long-term strategy for making reasonable
progress toward the national visibility goal. 13 Although many states addressed the
CAA’s BART requirements in their initial regional haze plans, EPA’s 2017 revisions
to the RHR make clear that BART was not a once-and-done requirement. Indeed,
states “will need” to reassess “BART-eligible sources that installed only moderately
effective controls (or no controls at all)” for any additional technically-achievable

9 42

U.S.C. § 7491(a)(1).
42 U.S.C. § 7491(g)(3).
11 42 U.S.C. § 7491(b)(2).
12 42 U.S.C. § 7491(b)(2).
13 42 U.S.C. § 7491(b)(2)(B); 40 C.F.R. § 51.308(d)(1)(i)(B).
10
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controls in the second planning period. 14 The haze requirements in the CAA present
an unparalleled opportunity to protect and restore regional air quality by curbing
visibility-impairing emissions from a variety of polluting sources.
Implementing the regional haze requirements promises benefits beyond
improving views. Pollutants that cause visibility impairment also harm public
health. For example, oxides of nitrogen (“NOx”) are a precursor to ground-level
ozone which is associated with respiratory disease and asthma attacks. NOx also
reacts with ammonia, moisture, and other compounds to form particulates that can
cause and/or worsen respiratory diseases, aggravate heart disease, and lead to
premature death. Similarly, sulfur dioxide (“SO2”) increases asthma symptoms,
leads to increased hospital visits, and can also form particulates. NOx and SO2
emissions also harm terrestrial and aquatic plants and animals through acid rain
as well as through deposition of nitrates, which in turn cause ecosystem changes
including eutrophication of mountain lakes.
Unfortunately, the promise of natural visibility is unfulfilled because the air
in most Class I areas, including in Wyoming’s most treasured natural areas,
remains polluted by industrial sources, including the sources identified below,
which are covered in our comments.

82 Fed. Reg. 3,078, 3,083 (Jan. 10, 2017); see also id. at 3,096 (“states must evaluate and reassess
all elements required by 40 CFR 51.308(d)”).
14
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Table 1. Sources Identified by NPCA that Warrant Four-Factor Analysis
and Emission Limitations in the SIP 15

Facility
Name

Jim
Bridger
Plant

Cumulati
ve Q/d

Q (tons of
NOx,
PM10, and
SO2)

D (km) to
nearest
Class I
area

2388.7

16,004

97.3

Q/d

164.5

Number of
Class I
Areas
Nearest
Likely
Class I Area
Impacted
(NPCA
Analysis) 16
Bridger
Wilderness

70

NPCA calculated Q using the 2017 NEI for non-EGUs and for power plants NPCA used 2019
AMDP (EPA Air Markets Data Program). This information is from the NPCA interactive map that
provides users access to point and non-point source emissions data based on NPCA’s assessment
of publicly available information curated to identify sources and industrial sectors of
concern to visibility in Class I area national parks and wilderness areas. The sources identified likely
merit review by states to determine whether and what emission reduction options are feasible to
achieve reasonable progress towards the restoration of natural visibility at Class I areas, and
otherwise benefit progress toward clean air in all of our communities. The map lets one visualize the
locations and details of emission sources, the level of emissions of different pollutants, and the Class
I areas potentially affected by each source. The interactive map also provides information on
emissions from oil and gas infrastructure such as wells, drilling rigs, compressor stations, pipelines,
and refineries at the county level. Additional layers are available to visualize the 8-hour Ozone
(2015) nonattainment areas as well as vulnerable populations by county density, including people of
color and people living below the poverty line.,
https://npca.maps.arcgis.com/apps/MapSeries/index.html?appid=73a82ae150df4d5a8160a2275591e4
5d.
15

NPCA analyzed point sources based on the commonly used metric Q/d. In calculating Q/d, the
emissions (Q, in tons) emitted by a point source are divided by the distance (d, in kilometers) from
that point source to the nearest boundary of a Class I Area. NPCA used the 2017 emissions from the
National Emissions Inventory (NEI). In addition, NPCA updated 2019 emissions where available1
for Electric Generating Units (EGUs) using Air Markets Program Data (AMPD).
16

NPCA calculated Q/d for all point sources in the U.S. for all Class I Areas within a 1,000 km
range. For non-EGU point sources, Q is calculated as the sum of nitrogen oxides (NOx), sulfur
dioxide (SO2), and particulate matter with a diameter of less than 10 micrometers (PM10). For EGUs
with 2019 updated emissions from AMPD, Q is calculated as the sum of NOx and SO2, otherwise, Q
is calculated as the sum of NOx, SO2, and PM10. The point sources are ranked based on the
cumulative Q/d which is the sum of all individual Q/d due to a source’s impacts at multiple Class I
Areas. NPCA’s analysis identifies sources with a cumulative Q/d greater than or equal to 5 at any
single Class I Area, and therefore deemed “of concern” to NPCA meriting an evaluation under the
regional haze program for emission reduction opportunities.,
https://npca.maps.arcgis.com/apps/MapSeries/index.html?appid=73a82ae150df4d5a8160a2275591e4
5d.
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Dave
Johnston
Laramie
River
Station
Black
Thunder
Mine
Naughton
Plant
Green
River
Works
Westvaco
Facility
North
Antelope
Rochelle
Mine
Wyodak
Plant
Laramie
Cement
Plant
Antelope
Mine
Elk Basin
Gas Plant
Frontier
Fertilizer
Plant
Granger
Soda Ash
Facility
Lost Cabin
Gas Plant
Green
River Soda
Ash Plant
Rock
Springs

1433

13,683

198.3

69.0

Wind Cave
NP

51

1429

13,324

164.3

81.1

Rawah
Wilderness

54

141.1

100.2

Wind Cave
NP

49

141.7

43.0

Bridger
Wilderness

85

122.4

49.4

Bridger
Wilderness

79

121.5

38.6

Bridger
Wilderness

70

1361.3
967.4
934.6
681.5

14,142
6,093
6,045
4,688

553.7

5,710

139.3

41.0

Wind Cave
NP

49

368.1

4,394

167.1

26.3

Wind Cave
NP

40

265.2

2,583

53.2

48.6

Rawah
Wilderness

24

172.7

2,882

145.5

19.8

135

1,675

52.2

32.1

82.1

24.9

Rocky
Mountain NP

13

131.5

2,045

Wind Cave
NP
North
Absaroka
Wilderness

21
10

127.2

1,855

119.7

15.5

Bridger
Wilderness

18

53.1

1,308

132.2

9.9

Washakie
Wilderness

7

49.2

1,458

131.4

11.1

Bridger
Wilderness

7
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1,271

117.7

10.8
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5
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Rock
Springs
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1,674

155.0

10.8

Wind Cave
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5

27.5

1,146

118.2

9.7

Bridger
Wilderness

4

12.7

610

91.1

6.7

Rocky
Mountain NP
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REQUIREMENTS FOR PERIODIC COMPREHENSIVE
REVISIONS FOR REGIONAL HAZE SIPS

A. Clean Air Act and Regional Haze Rule
In developing its long-term strategy, a state must consider its anthropogenic
sources of visibility impairment and evaluate different emission reduction
strategies including and beyond those prescribed by the BART provisions. A state
should consider “major and minor stationary sources, mobile sources and area
sources.” At a minimum, a state must consider the following factors in developing
its long-term strategy:
(A) Emission reductions due to ongoing air pollution control programs,
including measures to address reasonably attributable visibility
impairment;
(B) Measures to mitigate the impacts of construction activities;
(C) Emissions limitations and schedules for compliance to achieve the
reasonable progress goal;
(D) Source retirement and replacement schedules;
(E) Smoke management techniques for agriculture and forestry
management purposes including plans as currently exist within the
State for these purposes;
(F) Enforceability of emission limitations and control measures; and
(G) The anticipated net effect on visibility due to projected changes in
point, area, and mobile emissions over the period addressed by the
long-term strategy. 17

17

40 C.F.R. § 51.308(f)(2)(iv).

15

Additionally, a state “[m]ust include in its implementation plan a description
of the criteria it used to determine which sources or groups of sources it evaluated
and how the four factors were taken into consideration in selecting the measures
for inclusion in its long-term strategy.” States must also document the technical
basis for the SIP, including monitoring data, modeling, and emission information,
including the baseline emission inventory upon which its strategies are based. All
of this information is part of a state’s revised SIP and subject to public notice and
comment.
B. EPA’s 2017 revisions to the Regional Haze Rule
On January 10, 2017, the EPA revised the RHR to strengthen and clarify the
reasonable progress and consultation requirements of the rule.
A state’s reasonable progress analysis must consider the four-factors
identified in the Clean Air Act and regulations. EPA’s 2017 Revisions to the RHR
made clear that states are to first conduct the required Four-Factor Analysis for its
sources, and then use the results from its Four-Factor Analyses and determinations
to develop the reasonable progress goals. Thus, the rule “codif[ies]” EPA’s “longstanding interpretation” of the SIP “planning sequence” that states are required to
follow:
•
•

•

•

[C]alculate baseline, current and natural visibility conditions, progress
to date and the [Uniform Rate of Progress (“URP”)]; 18
[D]evelop a long-term strategy for addressing regional haze by
evaluating the four factors to determine what emission limits and
other measures are necessary to make reasonable progress; 19
[C]onduct regional-scale modeling of projected future emissions under
the long-term strategies to establish Reasonable Progress Goals
(“RPGs”) and then compare those goals to the URP line; 20 and
[A]dopt a monitoring strategy and other measures to track future
progress and ensure compliance. 21

Thus, the RHR makes clear that a state must conduct Four-Factor Analyses
and cannot rely on uniform rate of progress as an excuse for failing to perform the
core functions of the law. Indeed:
The CAA requires states to determine what emission limitations,
compliance schedules and other measures are necessary to make
reasonable progress by considering the four factors. The CAA does not
40 C.F.R. § 51.308(f)(1).
40 C.F.R. § 51.308(f)(2).
20 40 C.F.R. § 51.308(f)(3).
21 40 C.F.R. § 51.308(f)(6).
18
19
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provide that states may then reject some control measures already
determined to be reasonable if, in the aggregate, the controls are
projected to result in too much or too little progress. Rather, the rate of
progress that will be achieved by the emission reductions resulting
from all reasonable control measures is, by definition, a reasonable
rate of progress. … [I]f a state has reasonably selected a set of sources
for analysis and has reasonably considered the four factors in
determining what additional control measures are necessary to make
reasonable progress, then the state’s analytical obligations are
complete if the resulting RPG for the most impaired days is below the
URP line. The URP is not a safe harbor, however, and states may not
subsequently reject control measures that they have already
determined are reasonable. 22
Moreover, for each Class I area within its borders, a state must determine
the uniform rate of progress—which is the amount of progress that, if kept
constant each year, would ensure that natural visibility conditions are achieved in
2064. 23 If a state establishes reasonable progress goals that provide for a slower
rate of improvement in visibility than the uniform rate of progress, the state must
provide a technically “robust” demonstration, based on a careful consideration of
the statutory reasonable progress factors, that “there are no additional emission
reduction measures for anthropogenic sources or groups of sources” that can
reasonably be anticipated to contribute to visibility impairment in affected Class I
areas. 24
Although many states addressed the Act’s BART requirements in their
initial regional haze plans, EPA’s 2017 revisions to the RHR make clear that
BART was not a once-and-done requirement. Indeed, states “will need” to reassess
“BART-eligible sources that installed only moderately effective controls (or no
controls at all)” for any additional technically-achievable controls in the second
planning period. 25
To the extent that a state declines to evaluate additional pollution controls
for any source relied upon to achieve reasonable progress based on that source’s
planned retirement or decline in utilization, it must incorporate those operating
parameters or assumptions as enforceable limitations in the second planning
period SIP. The Act requires that “[e]ach state implementation plan . . . shall”
include “enforceable limitations and other control measures” as necessary to “meet

82 Fed. Reg. at 3,093 (emphasis added).
40 C.F.R. § 51.308(d)(1)(i)(B).
24 40 C.F.R. § 51.308 (f)(2)(ii)(A).
25 82 Fed. Reg. at 3,083; see also id. at 3,096 (“states must evaluate and reassess all elements
required by 40 CFR 51.308(d)”).
22
23
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the applicable requirements” of the Act. 26 The RHR similarly requires each state to
include “enforceable emission limitations” as necessary to ensure reasonable
progress toward the national visibility goal. 27 Therefore, where the state relies on
a source’s plans to permanently cease operations or projects that future operating
parameters (e.g., limited hours of operation or capacity utilization) will differ from
past practice, or if this projection exempts additional pollution controls as
necessary to ensure reasonable progress, then the state “must” make those
parameters or assumptions into enforceable limitations. 28
In addition, the 2017 RHR revisions further clarified that regional haze
SIPs meet certain procedural and consultation requirements. 29 The state must
consult with the Federal Land Managers (“FLMs”) and look to the FLMs’ expertise
of the lands and knowledge of the way pollution harms them to guide the state to
ensure SIPs do what they must to help restore natural skies. The RHR also
requires that in “developing any implementation plan (or plan revision) or progress
report, the State must include a description of how it addressed any comments
provided by the Federal Land Managers.” 30
Finally, the duty to ensure reasonable progress requirements are met for
purposes of the SIP rests with the state. While the Western Regional Air
Partnership (“WRAP”) plays an important role in providing support in regional haze
planning, the state is ultimately accountable for preparing, adopting, and
submitting a compliant SIP to EPA. Further, as discussed more fully below,
WYDEQ has an obligation to make available to the public and cite to the technical

42 U.S.C. § 7410(a)(2)(A).
See 40 C.F.R. § 51.308(d)(3) (“The long-term strategy must include enforceable emissions
limitations, compliance schedules, and other measures as necessary to achieve the reasonable
progress goals established by States having mandatory Class I Federal areas.”).
28 40 C.F.R. §§ 51.308(i); (d)(3) (“The long-term strategy must include enforceable emissions
limitations, compliance schedules . . .”); (f)(2) (the long-term strategy must include “enforceable
emissions limitations”); see also Memorandum from Peter Tsirigotis, Director, EPA Office of Air
Quality Planning and Standards, to Regional Air Division Directors, Region 1-10, “Guidance on
Regional Haze State Implementation Plans for the Second Implementation Period,” at 22 (Aug. 20,
2019), https://www.epa.gov/sites/production/files/2019-08/documents/8-20-2019__regional_haze_guidance_final_guidance.pdf (“2019 Guidance”) (“in selecting sources for control
measure analysis,” the state may choose “not selecting sources that have an enforceable commitment
to be retired or replaced by 2028”); id. at 34 (To the extent a retirement or reduction in operation “is
being relied upon for a reasonable progress determination, the measure would need to be included in
the SIP and/or be federally enforceable.”) (citing 40 C.F.R. § 51.308(f)(2)); 2019 Guidance at 43 (“[i]f a
state determines that an in-place emission control at a source is a measure that is necessary to make
reasonable progress and there is not already an enforceable emission limit corresponding to that
control in the SIP, the state is required to adopt emission limits based on those controls as part of its
long-term strategy in the SIP via the regional haze second planning period plan submission.”).
29 For example, in addition to the RHR requirements, states must also follow the SIP processing
requirements in 40 C.F.R. §§ 51.104, 51.102.
30 40 C.F.R. § 51.308(i)(3).
26
27
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support documentation it proposes to rely on and use as part of its SIP revision so
that the public can review and comment.
C. EPA’s 2021 Regional Haze Clarification Memorandum
On July 8, 2021, EPA issued a memo which additionally clarified certain
aspects of the revised RHR and provided further information to states and EPA
regional offices regarding their planning obligations for the Second Planning
Period. 31 In particular, EPA made clear that states must secure additional emission
reductions that build on progress already achieved, there is an expectation that
reductions are additive to ongoing and upcoming reductions under other CAA
programs. 32 In evaluating sources for emission reductions, EPA emphasized that:
Source selection is a critical step in states’ analytical processes. All
subsequent determinations of what constitutes reasonable progress
flow from states’ initial decisions regarding the universe of pollutants
and sources they will consider for the second planning period. States
cannot reasonably determine that they are making reasonable
progress if they have not adequately considered the contributors to
visibility impairment. Thus, while states have discretion to reasonably
select sources, this analysis should be designed and conducted to
ensure that source selection results in a set of pollutants and sources
the evaluation of which has the potential to meaningfully reduce their
contributions to visibility impairment. 33
Thus, it is generally not reasonable to exclude from further evaluation large sources
or entire sectors of visibility impairing pollution.
Moreover, the Clarification Memo reiterates that the fact that a Class I area
is meeting the Uniform Rate of Progress is “not a safe harbor” and does not excuse
the state from its obligation to consider the statutory reasonable progress factors in
evaluating reasonable control options. 34 In addition, the Clarification Memo makes
clear that a state should not reject cost-effective and otherwise reasonable controls
merely because there have been emission reductions since the first planning period
owing to other ongoing air pollution control programs or merely because visibility is
otherwise projected to improve at Class I areas. 35 Ongoing air pollution controls,
otherwise improved visibility, and/or air modeling results must not be used to
summarily assert that a state has already made sufficient progress and, as a result,
no sources need to be selected or no new controls are needed regardless of the
2021 Clarification Memo at 3.
2021 Clarification Memo at 2.
33 2021 Clarification Memo at 3.
34 2021 Clarification Memo at 2.
35 2021 Clarification Memo at 13.
31
32
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outcome of Four-Factor Analyses. 36 As noted above, the reasonable progress FourFactor Analysis is the vehicle for identifying reasonable control measures,
limitations, etc., necessary during this second implementation period, and a
statutory Four-Factor Analysis must specifically include consideration of:
1. Consider 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 any potentially affected sources. 37
Notably, Congress did not include visibility, modeling results, or emission
inventories as one of these four statutory factors. Thus, to the extent a state relies
on purportedly insufficient air quality benefits because of visibility, emission
inventories, and/or modeled impacts from a source as a justification for refusing to
require cost-effective emission reductions, the state’s analysis is inconsistent with
the CAA and the RHR.
The Clarification Memo also instructs that, for sources that have previously
installed controls, states should still evaluate the “full range of potentially
reasonable options for reducing emissions,” including options that may “achieve
greater control efficiencies, and, therefore, lower emission rates, using their existing
measures.” 38 Moreover, “[i]f a state determines that an in-place emission control at
a source is a measure that is necessary to make reasonable progress and there is
not already an enforceable emission limit corresponding to that control in the SIP,
the state is required to adopt emission limits based on those controls as part of its
long-term strategy in the SIP via the regional haze second planning period plan
submission.” 39 This also means that so-called “on-the-way” measures, including
anticipated shutdowns or reductions in a source’s emissions or utilization, that are
relied upon to forgo a Four-Factor Analysis or to shorten the remaining useful life of
a source “must be included in the SIP” as enforceable emission reduction
measures. 40
Finally, the Clarification Memo confirms EPA’s recommendation that states
take into consideration environmental justice concerns and impacts in issuing any
SIP revision for the second planning period.
In sum, EPA’s 2021 Clarification Memo makes clear that the states’ regional
haze plans for the second planning period must include meaningful emission
2021 Clarification Memo at 13.
42 U.S.C. § 7491(g)(1); 40 C.F.R. § 51.308(f)(2)(i).
38 2021 Clarification Memo at 7.
39 2021 Clarification Memo at 8.
40 2021 Clarification Memo at 8-9 (emphasis added).
36
37
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reductions to make reasonable progress towards the national goal of restoring
visibility in Class I areas. The Clarification Memo confirms that WYDEQ’s efforts to
avoid emission reductions—by asserting, for example, that reductions are not
necessary because visibility has improved, because reductions are anticipated at
some later date or due to implementation of another program, or because a source
has some level of control—is at odds with Wyoming’s haze obligations under the
CAA and the RHR itself. Indeed, “a state should generally not reject cost-effective
and otherwise reasonable controls merely because there have been emission
reductions since the first planning period owing to other ongoing air pollution
control programs or merely because visibility is otherwise projected to improve at
Class I areas.” 41
D. States must ensure the SIP satisfies the requirements of the
regional haze rule
The duty to ensure that a SIP satisfies the requirements of the RHR
ultimately rests with the state, not the source. 42 If Wyoming, another state, or the
FLMs identify a source as impacting visibility in a Class I area, thereby warranting
a Four-Factor Analysis of potential reasonable progress controls, WYDEQ must
conduct such an analysis or provide a demonstration that any emission reductions
or controls would be futile to inform its reasonable progress determination. 43 For
those sources that submit their own Four-Factor Analysis, WYDEQ has an
obligation to independently review that analysis. The state must not “rubber stamp”
a source’s analysis. If a source prepares an inaccurate, incomplete, or
undocumented Four-Factor Analysis, the state must either require the source to
make the necessary corrections or make the corrections itself. Where a source is
unwilling to conduct the required reasonable progress analysis, the responsibility
must be met by the state.
E. Emission reductions to make reasonable progress must be included
in practically enforceable SIP measures
As state cannot rely on unspecified permit and other provisions as providing
emission reductions necessary to ensure reasonable progress. The CAA requires
states to submit implementation plans that “contain such emission limits, schedules
of compliance and other measures as may be necessary to make reasonable progress
toward meeting the national goal” of achieving natural visibility conditions at all
Class I Areas. 44 The RHR requires that states must revise and update its regional
haze SIP, and the “periodic comprehensive revisions must include the “enforceable
emissions limitations, compliance schedules, and other measures that are necessary
2021 Clarification Memo at 13.
40 C.F.R. § 51.308(d).
43 2021 Clarification Memo § 2.2.
44 42 U.S.C. §§ 7491(a)(1), (b)(2).
41
42
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to make reasonable progress as determined pursuant to [40 C.F.R. §§ 51.308](f)(2)(i)
through (iv).” 45 EPA’s Guidance further explains these requirements:
This provision requires SIPs to include enforceable emission limitations
and/or other measures to address regional haze, deadlines for their
implementation, and provisions to make the measures practicably
enforceable including averaging times, monitoring requirements, and record
keeping and reporting requirements. 46
Thus, while the SIP is the basis for demonstrating and ensuring state plans
meet RHR requirements, state-issued permits must complement the SIP. 47 In
addition, to the extent that a state relies on any expected retirement, reduction in
utilization, or reduction in emissions as a result of a permit provision in its
reasonable progress analysis, those emission reductions must be included as
enforceable emission limitations in the SIP itself. 48 Finally, reasonable progress
requirements apply to all sources, and states must not rely on existing permits (e.g.,
construction permits issued under Title I of the Act, operating permits issued under
Title V of the Act) to allow sources to avoid the Four-Factor Analysis; there is no offramp for sources that hold permits.
III.

WYDEQ’S SOURCE SELECTION METHODOLY IS FLAWED

States must identify sources for the Four-Factor Analysis and the screening
threshold a state applies must ensure that the threshold is low enough to bring in
most sources harming a Class I area. EPA’s July 2021 Clarification Memo
emphasizes this requirement explaining that:
[W]hile states have discretion to reasonably select sources, this analysis
should be designed and conducted to ensure that source selection results in a
set of pollutants and sources the evaluation of which has the potential to
meaningfully reduce their contributions to visibility impairment. 49
The RHR requires each state to submit a long-term strategy that addresses
the regional haze visibility impairment resulting from emissions from within that
state and for each mandatory Class I Federal area located outside the State that
40 C.F.R. § 51.308(f)(2); 40 C.F.R. § 51.308(d)(3)(v)(F) (Enforceability of emission limitations and
control measures).
46 2019 Guidance at 42-43 (While NPCA and Sierra Club filed a Petition for Reconsideration
regarding EPA’s issuance of the 2019 Guidance (Exhibit 15), it does not dispute the information in
the Guidance referenced here regarding enforceable limitations, which cite to the “General Preamble
for the Implementation of Title I of the Act Amendments of 1990, 74 Fed. Reg. 13,498 (Apr. 16,
1992)).
47 74 Fed. Reg. at 13,568.
48 42 U.S.C. §§ 7410(a)(2), 7491(b)(2); see also 40 C.F.R. § 51.308(d), (f).
49 2021 Clarification Memo at 3.
45
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may be affected by emissions from the State. 50 Regarding a state’s source selection
methodology EPA’s Guidance explained:
Whatever threshold is used, the state must justify why the use of that
threshold is a reasonable approach, i.e., why it captures a reasonable set of
sources of emissions to assess for determining what measures are necessary
to make reasonable progress. 51
As EPA has further explained:
•

•
•

[I]t may be difficult to show reasonableness of a threshold set so high that
an uncontrolled or lightly controlled source that is one of the largest
contributors to anthropogenic light extinction at a Class I area is
excluded; 52
[A] threshold that captures only a small portion of a state’s contribution to
visibility impairment in Class I areas is more likely to be unreasonable; 53
and
[A] threshold that excludes a state’s largest visibility impairing sources
from selection is more likely to be unreasonable. 54

Contrary to the requirement to meaningfully reduce, which requires that
states comprehensively identify sources of human-caused visibility-impairing
emissions across source categories, Wyoming’s SIP uses various methods to
circumvent this requirement.
A. WQDEQ’s Q/d threshold was neither justified nor it is reasonable
Contrary to the requirements of the RHR, WYDEQ failed to justify the Q/d
threshold it selected to screen sources. 55 As explained in the Kordzi Report,
WYDEQ’s SIP explained that it relied on WRAP’s protocol document, which
suggests using a Q/d of 10, to select sources for its analysis. 56 The Kordzi Report
further explains that WYDEQ did not provide a citation to the WRAP document,
“but presumably it is referring to the “WRAP Reasonable Progress Source
Identification and Analysis Protocol for Second 10-year Regional Haze State

40 C.F.R. § 51.308(f)(2).
2019 Guidance at 19, citing 40 C.F.R. § 51.308(f)(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 how the four factors were taken into consideration in selecting the
measures for inclusion in its long-term strategy.”).
52 2019 Guidance at 19.
53 2021 Clarification Memo at 3.
54 2021 Clarification Memo at 3.
55 40 C.F.R. § 51.308(f)(2)(i); 2019 Guidance at 19.
56 Kordzi Report at 10; Proposed SIP at 96.
50
51
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Implementation Plans.” 57 The WRAP’s protocol document explains that the selected
Q/d threshold is based on an FLM 2010 report, which adopted criteria similar to
EPA’s 2005 BART Guidelines. 58 WYDEQ use of a Q/d is unreasonable.
WYDEQ’s use of a Q/d of 10 is unreasonable for several reasons. First,
WYDEQ merely selected the Q/d of 10 based on the WRAP’s protocol document.
WRAP selected 10 because it was used in the first RH planning period. EPA’s 2019
Guidance explained that “[t]he magnitude of previously used Q/d thresholds were
closely tied to the specific modeling tools and metrics used in the first
implementation period … [t]herefore, states’ previously selected Q/d thresholds may
or may not be appropriate to use when selecting sources for analysis of reasonable
progress measures in the second implementation period.” 59 WYDEQ blindly
accepted and uses WRAP’s threshold.
Second, WYDEQ neither justified nor evaluated the threshold based on the
facts and circumstances of the available technical information for the second
implementation period. 60
Third, WYDEQ’s screening threshold for selecting sources was not set to
capture a significant degree of visibility impairing emissions. As EPA’s 2021
Clarification Memo explained, “[a] state that relies on a visibility (or proxy for
visibility impact) threshold to select sources for four-factor analysis should set the
threshold at a level that captures a meaningful portion of the state’s total
contribution to visibility impairment to Class I areas.” WYDEQ merely adopted the
WRAP’s suggested approach and failed to demonstrate that its SIP captures a
meaningful portion of the state’s contribution to visibility impairment.
Our organizations submit that a screening threshold that captures 80% of the
emissions is an appropriate metric and must be used be used by Wyoming. EPA’s

Kordzi Report at 10, citing “WRAP Reasonable Progress Source Identification and Analysis
Protocol for Second 10-year Regional Haze State Implementation Plans,” (Feb. 2019),
https://www.wrapair2.org/pdf/final%20WRAP%20Reasonable%20Progress%20Source%20Identificati
on%20and%20Analysis%20Protocol-Feb27-2019.pdf.
58 Kordzi Report at 10.
59 2019 Guidance at 13 n.29.
60 2019 Guidance at 13 n.29.
57
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2016 Proposed Guidance set a threshold 80% of emissions, 61 and the FLMs have
relied on this figure in reviewing RH SIPs, 62 as have some states (e.g., Oregon63).
B. WYDEQ’s use of a more reasonable screening threshold would have
identified 12 additional sources
As explained in the Kordzi Report, if WY DEQ had selected a more
reasonable Q/d threshold of 5, then the following additional facilities would have
been examined for four-factor analyses:
Table 2. Additional Facilities with a Q/d Less than 10 but Greater or Equal
to 5 64

Facility
Neil Simpson
Two
Wygen Station I
Dry Fork Station
Dry Fork Station

Class I Area with
Maximum Q/d
Wind Cave National
Park
Wind Cave National
Park
Wind Cave National
Park
Badlands/Sage Creek
Wilderness 1

Class
I
Area
State
SD

Distanc
e to
Q/d
Class I
(NOx+S
Area
O2+PM10
(km)
)
166.7
5.2

SD

167.1

5.6

SD

177.9

9.5

SD

247.6

6.8

EPA, “Draft Guidance on Progress Tracking Metrics, Long-term Strategies, Reasonable Progress
Goals and Other Requirements for Regional Haze State Implementation Plans for the Second
Implementation Period,” EPA-457/P-16-001 (July 2016), at 72 (“The EPA considers 80 percent to be a
reasonably large fraction for this purpose in the second planning period. If an approach does not
reach this 80 percent inclusion level, the threshold for major stationary sources, minor stationary
sources and/or categories of area stationary sources should be reassessed for reasonableness.103”); see
also id. FN103 (“This recommendation based on 80 percent of the aggregate light extinction impacts
may not be fully applicable when Q/d is used as a surrogate for visibility impacts. Mechanically, it is
possible to compare the sum of the individual Q/d values for the “above threshold sources” to the sum
of the Q/d values for all in-state sources, but this may not give a good indicator of what fraction of instate light extinction impacts are attributable to the first set of sources. A state planning on relying
on Q/d, or another surrogate, for screening purposes should consult with its EPA regional office
about the specifics of its planned screening approach.”), https://www.epa.gov/sites/default/files/201607/documents/draft_regional_haze_guidance_july_2016.pdf.
62 See, e.g., South Carolina Regional Haze Plan, App’x H-1 at pdf 7, (comments from the NPS)
(Exhibit 2).
63 See e.g., Oregon Department of Environmental Quality, “Regional Haze: 2018-2028 State
Implementation Plan, Public Notice Draft” (Aug. 27, 2021),
https://www.oregon.gov/deq/Regulations/rulemaking/RuleDocuments/RHSIP2021plan.pdf (last
visited, March 20, 2022), (Exhibit 3).
64 Kordzi Report at 11-12.
61
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Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station
Sinclair Refinery
Rawlins Ngl
Plant
Colony East And
West Plants
Colony East And
West Plants
Colony East And
West Plants
Colony East And
West Plants
Oregon Basin
Gas Plant
Oregon Basin
Gas Plant
Paradise
Compressor
Station
Big Island Mine
& Refinery
Big Island Mine
& Refinery
Jim Bridger Coal
Mine
Jim Bridger Coal
Mine
Jim Bridger Coal
Mine
Black Butte
Mine
Portable Hot Mix
Asphalt Plant
(Ct-1329)
Main Yard
(Evans
Construction)

Badlands/Sage Creek
Wilderness 2
Washakie Wilderness
North Absaroka
Wilderness
Theodore Roosevelt NP
Mount Zirkel
Wilderness
Mount Zirkel
Wilderness
Wind Cave National
Park
Badlands/Sage Creek
Wilderness 1
Badlands/Sage Creek
Wilderness 2
Theodore Roosevelt NP

SD

268.6

6.3

WY
WY

295.1
312.5

5.7
5.4

ND
CO

318.5
92.6

5.3
6.3

CO

88.9

6.5

SD

146.4

8.2

SD

174.6

6.8

SD

194.3

6.2

ND

232.5

5.1

Washakie Wilderness

WY

40.3

7.5

North Absaroka
Wilderness
Bridger Wilderness

WY

48.7

6.2

WY

22.0

5.4

Bridger Wilderness

WY

107.0

9.8

Fitzpatrick Wilderness

WY

140.8

7.4

Bridger Wilderness

WY

99.1

9.4

Fitzpatrick Wilderness

WY

151.1

6.2

Mount Zirkel
Wilderness
Bridger Wilderness

CO

177.6

5.3

WY

115.6

6.8

Grand Teton NP

WY

0.5

41.7

Grand Teton NP

WY

17.3

6.3
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As can be seen from the above table, most of these source potentially impact
multiple Class I Areas both in and outside of Wyoming. 65 Therefore, WYDEQ must
reconsider its Q/d threshold to account for these multiple potential impacts. In so
doing this threshold must be “evaluated and justified based on the facts and
circumstances of the available technical information for the second implementation
period,” 66 to demonstrate that it “captures a meaningful portion of the state’s total
contribution to visibility impairment to Class I areas.” 67
C. WYDEQ erroneously ignored PM10 emissions in its Q/d calculations
for three coal mines
WYDEQ unreasonably excluded PM10 emissions from three coal mines:
Antelope, Black Thunder, and North Antelope Rochelle. As the Kordzi Report
highlights, EPA’s Guidance recognized that:
[S]ince primary PM and PM precursors may have very different visibility
impacts per ton of emissions, it may be best to evaluate Q/d metrics on an
individual pollutant basis. Additionally, since the magnitude of Q/d may vary
considerably when total emissions are considered versus emissions of
individual primary PM and precursor pollutants, appropriate pollutantspecific Q/d thresholds for primary PM and each precursor may need to be
considered as part of the analysis. 68
WYDEQ selected portions of these EPA statements along with arguments
submitted in a joint request from the Antelope, Black Thunder, and North Antelope
Rochelle Mines and eliminated PM10 emissions from the mines from consideration
in the SIP. 69 WYDEQ further concluded that the PM species’ contribution to haze is
less that NOx or SO2. 70 EPA’s Guidance recognizes that states may wish to set
different Q/d thresholds for different pollutants, however, it does not suggest that a
state may entirely ignore emissions of one pollutant. 71 WYDEQ’s decision is
particularly disturbing given the WRAP’s Q/d analysis.

Kordzi Report at 12.
EPA 2019 Guidance at 13 n.29 (“The magnitude of previously used Q/d thresholds were closely tied
to the specific modeling tools and metrics used in the first implementation period. Therefore, states’
previously selected Q/d thresholds may or may not be appropriate to use when selecting sources for
analysis of reasonable progress measures in the second implementation period. Thresholds should be
evaluated and justified based on the facts and circumstances of the available technical information
for the second implementation period.”)
67 2021 Clarification Memo at 3.
68 EPA 2019 Guidance at 13.
69 Kordzi Report at 15-17.
70 Kordzi Report at 16.
71 2021 Clarification Memo at 4-5.
65
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As explained in the Kordzi Report, the WRAP’s Q/d analysis indicates that
the Black Thunder Mine impacts the Class I Areas identified in the below table.
Table 3. WRAP Q/d Figures for the Black Thunder Mine 72
Class I Area
Class I
Distance to Q/d
Area
Class I Area (NOx+SO2
State
(km)
+PM10 )
Wind Cave National
Park
Badlands/Sage Creek
Wilderness 1
Badlands/Sage Creek
Wilderness 2
Washakie Wilderness
Rawah Wilderness
Mount Zirkel
Wilderness
Bridger Wilderness
Fitzpatrick
Wilderness
North Absaroka
Wilderness
Rocky Mountain NP
Teton Wilderness
Yellowstone NP
Theodore Roosevelt
NP

SD
SD
SD
WY
CO
CO
WY
WY
WY
CO
WY
WY
ND

141.0

31.44

229.2

19.35

249.2

17.79

304.2
319.0
324.3

14.57
13.90
13.67

325.4
339.0

13.63
13.08

343.5

12.91

351.1
358.4
379.2
383.0

12.63
12.37
11.69
11.58

The Kordzi Report explains that “[c]onsidering the sheer number of Class I Areas
potentially impacted by the emissions from this mine, DEQ should have erred on
the side of conservatism and required a four-factor analysis.” 73
Finally, WYDEQ’s decision to ignore PM10 emissions from the North
Antelope Rochelle Mine is also misplaced. WYDEQ based its do-nothing decision on
this mine on the conclusion that emissions will likely decrease in the future. There
are no enforceable PM10 SIP emission limits to reduce PM10 emissions from the
North Antelope Rochelle Mine.
Therefore, for all coal mines, WYDEQ must include a Four-Factor Analysis
that includes PM10 or secure enforceable emission limitations in the SIP.
72
73

Kordzi Report at 16-17.
Kordzi Report at 17.
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D. WYDEQ’s summary tables contain numerous errors
As noted in the Kordzi Report there are numerous errors in the Q/d tables. 74
WYDEQ must correct the errors, omissions and discrepancies.
IV.

WYDEQ MUST UPDATE ALL EMISSION DATA AND ANALYZE
ADDITIONAL SOURCES IN ITS FOUR-FACTOR ANALYSES
A. WYDEQ must revise the emission data to reflect a realistic
depiction of anticipated annual emissions

The RHR requires that the emissions information used in a state’s long-term
strategy “must include … information on emissions in a year at least as recent as
the most recent year for which the State has submitted emission inventory
information to the Administrator in compliance with the triennial reporting
requirements of subpart A of this part. 75 The RHR cross-references EPA’s triennial
reporting regulation, which requires that “[t]he first triennial inventory will be for
the 2011 inventory and must be submitted to the EPA within 12 months, i.e., by
December 31, 2012. Subsequent triennial inventories (2014, 2017, etc.) will be due
12 months after the end of the inventory year, i.e., by December 31 of the following
year.” 76 The 2014 emission inventory data in WYDEQ’s SIP, which the State relied
on for its source screening analysis is not the most recent year for which WYDEQ
submitted emission inventory to EPA.
It is reasonable for WYDEQ to update the emission information – the SIP
must be based on accurate information as it covers the next 10 years. Furthermore,
the 20 sources impact a significant number of Class I areas both in and outside the
State. Additionally, the emission data is readily available from one of the following:
the State’s most recent submittal to EPA’s National Emission Inventory (NEI);
EPA’s Clean Air Markets Database (for the power plants); and the State’s annual
emission inventory.
EPA’s statements in the BART Guidelines are instructive on the issue of
what baseline emission rate must be used for analyzing source emissions in the
regional haze context. The BART Guidelines require that the “baseline emissions
rate should represent a realistic depiction of anticipated annual emissions for the
Kordzi Report at 10.
40 C.F.R. § 51.308(d)(3)(iii) (“The emissions information must include, but need not be limited to,
information on emissions in a year at least as recent as the most recent year for which the State has
submitted emission inventory information to the Administrator in compliance with the triennial
reporting requirements of subpart A of this part. However, if a State has made a submission for a
new inventory year to meet the requirements of subpart A in the period 12 months prior to
submission of the SIP, the State may use the inventory year of its prior submission.”)
76 40 C.F.R. § 51.30(b).
74
75
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source.” 77 WYDEQ’s use of 2014 emissions is not realistic of what is anticipated in
the future because that emissions information is outdated and stale. As highlighted
in the Kordzi Report, for several sources, use of the outdated 2014 emissions results
in an artificially low emissions baseline, which caused the cost effective calculations
to be artificially high (higher $/ton). 78
Thus, the State must update the emission data, including revising its Q/d
calculations. 79
B. WYDEQ must conduct a Four-Factor Analysis for sources it
exempted
1. WYDEQ must conduct a Four-Factor Analysis for the Dry
Fork Station
WYDEQ improperly exempted the Dry Fork Station from the reasonable
progress analysis. The Kordzi Report explained that WYDEQ relied on the WRAP’s
analysis of emissions for the Dry Fork Station. 80 Contrary to the RHR, and
additional concerns discussed more fully below, the WRAP’s analysis relied on 2014
emission data, SO2 as 839.3 tons, the NOx as 650.1 tons, and the PM10 as 205.1
tons. 81 The Kordzi Report presents EPA’s Dry Forks historical SO2 and NOx
emissions, which are seen in the below table.
Table 4. Dry Fork Historical Emissions 82
Facility
Dry Fork
Station
Dry Fork
Station
Dry Fork
Station
Dry Fork
Station

Year
2014
2015
2016
2017

SO2
(tons)

NOx
(tons)

884.1

657.2

869.7

672.0

911.8

632.1

1,047.2

697.2

CCM, Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, at 16.
See e.g., Kordzi Report at 13-14.
79 Kordzi Report at 14.
80 Kordzi Report at 14.
81 40 C.F.R. § 51.308(f)(2)(iii).
82 See, EPA, Air Markets Program Data, https://ampd.epa.gov/ampd/. These data are contained in
the file included with the Kordzi Report entitled, “WY EGU Emissions.xlsx,” which was submitted
with this comment letter.
77
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Dry Fork
Station
Dry Fork
Station
Dry Fork
Station
Dry Fork
Station

2018
2019
2020
2021

922.9

699.3

809.5

594.1

1,006.3

707.1

908.2

691.2

As the Kordzi Report explains:
[U]sing a more reasonable estimate for SO2 and NOx based on averages of
the last five years results in values of 938.8 tons and 677.8 tons, respectively.
PM10 values for these years are not readily available and would likely be
proportionately higher. Nevertheless, even keeping the WRAP’s PM10 value
of 205.1 and using these more reasonable values for SO2 and NOx results in a
revised Q/d at Wind Caves of 10.2. 83
WYDEQ has a legal obligation to submit a SIP that complies with the CAA
and the RHR, both of which require the state to support any control determination
with robust technical analysis, and importantly, the underlying data necessary to
conduct that analysis. 84 Because substantial gains in emission reductions from this
facility can likely be achieved cost-effectively by simply upgrading or optimizing the
EGU’s existing pollution control system, WYDEQ must ensure that a Four-Factor
Analysis is conducted for the Dry Forks Station and include enforceable emission
limits in the SIP.
2. WYDEQ must conduct a Four-Factor Analysis for the Rock
Springs Coke Facility
Wyoming initially identified the Rock Springs Coke facility as one of the 20 to
prepare the Four-Factor Analysis, but based on arbitrarily using unrepresentative
2017 emissions for this source in its source-selection analysis, WYDEQ improperly
exempted it from the reasonable progress analysis. It is located in Rock Springs and
is 117 km from the Bridger Wilderness Area.
The Kordzi Report indicates that WYDEQ elected to update the Rock Springs
Coke source’s 2014 emissions, which the WRAP used, with 2017 emissions. Notably,
when WYDEQ decided to update emissions from the year 2014 for 14 of the 20
sources, WYDEQ selected a hodge-podge of different years, including: 2017, 2018,
2019, and 2021. And as discussed in the Kordzi Report WYDEQ did not provide
much of a basis for the updates. Based on the updated emissions for Rock Springs
83
84

Kordzi Report at 14.
40 C.F.R. § 51.308(f)(2).
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Coke, WYDEQ excluded this source from a Four-Factor Analysis. This information
appears in the below table.
Table 5. Reproduction of Table 10-3 of the Wyoming SIP
Q/d
NOx
SO2
PM10
2014
2019
Change

421.25
376.24
-45.01

753.72
673.21
-80.51

108.68
96.90
-11.78

10.92
9.75

As the Kordzi Report points out, WYDEQ’s selection of 2017 year emissions
did not consider more recent data, which was provided by WYDEQ to the
Conservation Organizations under its open records procedure. Below is that data.
Table 6. Rock Springs Coke Historical Emissions 85
NOx
SO2
Year
(tons)
(tons)
2020
466.0
790.6
2019
425.2
721.3
2018
415.2
743.1
2017
376.2
673.2
2016
351.2
628.5
2015
318.2
569.5
2014
421.1
753.7
The data in the above table clearly demonstrate that WYDEQ’s selection of 2017
year data is unreasonable as that year was not representative of the source’s
emissions. WYDEQ must require that this facility undergo a four-factor analysis.
3. WYDEQ must not cherry-pick updated emission data and
rather review historical emission for all sources
As the Kordzi Report illustrates and discusses, WYDEQ failed to provide a
reasoned basis for its selection of the cherry-picked emission year data. Therefore,
WYDEQ must review the emissions for all of the sources it has deselected from
Four-Factor Analyses.
V.

WYDEQ FAILED TO REQUIRE APPROPRIATE FOUR-FACTOR
ANALYSES FOR THE WYOMING SOURCES

The RHR specifically identifies four statutory factors which must be
considered in evaluating potential emission control measures to make reasonable
85

Kordzi Report at 15.
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progress for Wyoming’s Class I visibility goals: (1) cost of compliance; (2) time
necessary for compliance; (3) energy and non-air quality environmental impacts of
compliance; and (4) remaining useful life of any existing source subject to such
requirements. 86 Based on the WRAP’s protocol, WYDEQ “identified twenty (20)
sources in Wyoming that may be affecting visibility at Class I Areas in Wyoming
and surrounding states,” 87 which included five Wyoming coal/coal waste-fired
facilities for its reasonable progress analysis:
1.
2.
3.
4.
5.

PacifiCorp Jim Bridger,
PacifiCorp Naughton,
PacifiCorp Dave Johnston,
Laramie River Station, and
Wyodak.

WYDEQ’s SIP failed to contain actual Four-Factor Analyses for these three
PacifiCorp coal-fired power plants in Wyoming: Jim Bridger, Naughton, and Dave
Johnston. WYDEQ also must make the necessary corrections identified below for
the Laramie River Four-Factor Analysis.
WYDEQ identified 15 non-EGUs for its reasonable progress analysis:
1. Antelope Mine,
2. Black Thunder Mine,
3. Cordero Rojo Complex
4. Dyno Nobel Cheyenne Plant,
5. Elk Basin Gas Plant,
6. Granger Soda Ash Facility,
7. Green River Soda Ash Plant,
8. Green River Works,
9. HollyFrontier Refinery,
10. Laramie Cement Plant,
11. Lost Cabin Gas Plant,
12. North Antelope Rochelle Mine,
13. Rock Springs Coke Production Facility,
14. Rock Springs Fertilizer Complex, and
15. Westvaco Facility.
As discussed in our comments, the SIP is also flawed for these 15 sources and must
be corrected before submitting to EPA.
As a result, and as demonstrated and discussed throughout these comments
and the attached Kordzi Report, WYDEQ neglected to require reasonable cost86
87

40 C.F.R. § 51.308(f)(2)(i).
Proposed SIP at 96.
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effective controls on the state’s coal-fired EGUs and non-EGUs that would ensure
reasonable progress for this second haze implementation period.
Accordingly, WYDEQ must revise its Proposed SIP and require that the
sources discussed in these comments conduct reasonable progress evaluations,
including proper statutory Four-Factor Analyses, to accurately assess and identify
cost-effective control measures (e.g., optimization of equipment efficiency,
equipment upgrades, etc.) necessary during this implementation period. The duty to
ensure that a SIP satisfies the requirements of the RHR ultimately rests with the
state, not the sources. 88 Because these sources refused to conduct Four-Factor
Analyses as requested, the responsibility must be met by WYDEQ. These steps are
essential to comply with the RHR and make reasonable progress towards improving
visibility as required by the CAA.
A. WYDEQ failed to follow Four-Factor Analysis legal
requirements
1. WYDEQ must correct its misinterpretation of EPA’s
“effectively controlled” guidance language
EPA has indicated that scrubber and SCR systems should be assessed for
upgrades and that these upgrades are likely very cost-effective. 89 EPA has made
40 C.F.R. § 51.308(d).
See, e.g., 40 C.F.R. § 51.308(f)(2)(i) (“The State must evaluate and determine the emission
reduction measures that are necessary to make reasonable progress by considering the costs of
compliance, the time necessary for compliance, the energy and non-air quality environmental
impacts of compliance, and the remaining useful life of any potentially affected anthropogenic source
of visibility impairment.”); see also 82 Fed. Reg. at 3,088 (“Consistent with CAA section 169A(g)(1)
and our action on the Texas SIP, a state’s reasonable progress analysis must consider a meaningful
set of sources and controls that impact visibility. If a state’s analysis fails to do so, for example, by . .
. failing to include cost-effective controls at sources with significant visibility impacts, then the EPA
has the authority to disapprove the state’s unreasoned analysis and promulgate a FIP.”).
88
89

Even if a source has a limited remaining useful life, EPA’s Guidance contemplates that
states consider cost-effective operational upgrades. Regional Haze Rule Guidance § II.B.3(f) (“If a
control measure involves only operational changes, there typically will be only small capital costs, if
any, and the useful life of the source or control equipment will not materially affect the annualized
cost of the measure.”); see also 70 Fed. Reg. 39,103, 39,171 (July 6, 2005) (where EPA has made it a
point in past actions to ensure that existing controls are examined to determine if they can be costeffectively upgraded. For instance, the 2005 BART revision to the Regional Haze Rule devotes
several paragraphs to specific potential scrubber upgrades it recommends be examined.); see also 81
Fed. Reg. 295, 305 (Jan. 5, 2016) (EPA also demonstrated that scrubber upgrades to a number of
coal-fired power plants utilizing outdated and inefficient scrubber systems were highly cost-effective,
and could achieve removal efficiencies of ninety-five percent which is near the ninety-eight to ninetynine percent removal efficiencies of newly-installed scrubber systems.); see also 82 Fed. Reg. at 3,088
(EPA noted in its 2017 Regional Haze Rule revision, EPA disapproved Texas’ four-factor analysis in
part because “it did not include scrubber upgrades that would achieve highly cost-effective emission
reductions that would lead to significant visibility improvements.”).
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clear that SIPs that rely on the “effectively controlled” argument, must show that a
Four-Factor Analysis would likely result in the conclusion that no further controls
are necessary. 90 EPA’s July 2021 Clarification Memo underscores this point making
clear that in evaluating reasonable progress for all sources, states should consider
the “full range of potentially reasonable options for reducing emissions . . . [and]
may be able to achieve greater control efficiencies, and, therefore, lower emission
rates, using their existing measures.” 91
As explained in the Kordzi Report, WYDEQ universally accepts the sources’
reasoning that the units are “effectively controlled.” 92 The fact that an EGU is
equipped with the most effective control technology (e.g., scrubbers and/or Selective
Catalytic Reduction (“SCRs”)) does not mean those controls are operating at their
most effective levels. Indeed, “[t]he Regional Haze Rule has long recognized that
control upgrades are generally cost-effective and should be examined by states to
ensure reasonable progress.” 93
Indeed, WYDEQ and the Wyoming sources’ assertion that because units
purportedly are effectively controlled they are shielded from the Four-Factor
Analysis is a misinterpretation of EPA’s 2019 guidance. Regardless of whether the
sources may be meeting other CAA requirements (e.g., MATS), Four-Factor
Analyses are necessary here. In addition, examples of “effective controls” that are
given as a streamlining suggestion in an agency guidance document do not take
precedence over the RHR itself, which does not provide any allowance for or
discussion concerning the topic of “effective controls.” Again, control upgrades
and/or optimizations are recognized as being generally cost-effective and, thus,
should be examined by states in a reasonable progress analysis. Any interpretation
of EPA’s 2019 Guidance as suggesting otherwise has no basis in either the CAA or
the RHR.
EPA’s intention for this second planning period of the regional haze program
is clear: Wyoming must “secure meaningful reductions in visibility impairing
pollutants that build on the significant progress states have already achieved.” 94 As
EPA notes, “[t]here exist many opportunities for states to leverage both ongoing and
upcoming emission reductions under other CAA programs; however, we also expect
states to undertake rigorous reasonable progress analyses that identify further

2019 Guidance at 19; see also 2021 Clarification Memo at 5.
2021 Clarification Memo at 7.
92 See, e.g., Kordzi Report at 17-18.
93 Kordzi Report at 18, citing 82 Fed. Reg. at 3,088 (EPA explained that Texas’ analysis was in part
rejected because it did not properly consider EGU scrubber upgrades; further citing 70 Fed. Red.
39171 (July 6, 2005) (“For those BART-eligible EGUs with preexisting post-combustion SO2 controls
achieving removal efficiencies of at least 50 percent, your BART determination should consider cost
effective scrubber upgrades designed to improve the system’s overall SO2 removal efficiency.”).
94 2021 Clarification Memo at 2.
90
91
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opportunities to advance the national visibility goal consistent with the statutory
and regulatory requirements.” 95
Therefore, WYDEQ must first subject its sources to a Four-Factor Analysis
under section 51.308(f)(2)(i) before it determines whether there are no emission
reducing options available (including upgrades to existing controls). As the Kordzi
Report details and discussed below, the State did not meet this legal requirement
because many sources were easily determined to be underperforming. In other
instances, the Kordzi Report found that “additional cost-effective controls are
available.” 96
2. WYDEQ failed to secure retirements via enforceable SIP
requirements
The Clean Air Act requires that “[e]ach state implementation plan . . . shall”
include “enforceable limitations and other control measures” as necessary to “meet
the applicable requirements” of the Act. 97 The Regional Haze Rule similarly
requires each state to include “enforceable emission limitations” as necessary to
ensure reasonable progress toward the national visibility goal. 98 Moreover, under
EPA’s guidance explains that states cannot rely on a source’s remaining useful life
to avoid conducting a four-factor analyses unless the source has “an enforceable
commitment to be retired or replaced by 2028.” 99 This is consistent with EPA’s
longstanding approach to control determinations under the mandatory BART
Guidelines. 100 Therefore, where a state relies on sources’ plans to permanently
cease operations or reduction in utilization to ensure reasonable progress or to avoid
any control analysis, the state “must” make those parameters or assumptions into
enforceable emission limitations in the SIP itself. WYDEQ’s SIP declined to impose
emission reduction measures that would satisfy a Four-Factor Analysis—and in
other instances, refused to even evaluate controls—based on projected source
retirements or reductions in utilization. Including planned retirements as
enforceable SIP provisions is not only required under the Clean Air Act and the
Regional Haze Rule itself, but results in significant greenhouse gas emission
reductions and other pollution co-benefits.
2021 Clarification Memo at 2.
Kordzi Report at 18.
97 42 U.S.C. § 7410(a)(2)(A).
98 40 C.F.R. § 51.308(d)(3).
99 2019 Guidance at 22; id. 34 (“To the extent such a requirement is being relied upon for a
reasonable progress determination, the measure would need to be included in the SIP and/or be
federally enforceable. See 40 CFR 51.308(f)(2).”).
100 70 Fed. Reg. at 39,167 (“When you project that future operating parameters (e.g., limited hours of
operation or capacity utilization, type of fuel, raw materials or product mix or type) will differ from
past practice, and if this projection has a deciding effect in the BART determination, then you must
make these parameters or assumptions into enforceable limitations. In the absence of enforceable
limitations, you calculate baseline emissions based upon continuation of past practice.”).
95
96
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3. WYDEQ’s control cost analyses failed to meet numerous
legal requirements
The duty to ensure reasonable progress requirements are met for purposes of
submitting a SIP to EPA rests with the state, not the source. The Regional Haze
Rule makes clear, the state has a duty to conduct a “robust” analysis of potential
reasonable progress controls, and must “document the technical basis, including
modeling, monitoring, cost, engineering, and emissions information, on which the
State is relying to determine the emission reduction measures that are necessary to
make reasonable progress in each mandatory Class I Federal area it affects.” 101
Therefore, if a source is unwilling to prepare the analysis, the state must conduct
the analyses to inform its reasonable progress determination.
Moreover, it is the state’s responsibility to independently review, evaluate
and verify a draft Four-Factor Analysis submitted by a source, propose and submit
a SIP that complies with the Act. 102 As part of its proposed SIP revisions, WYDEQ
must not only follow the requirements in the RHR, but also the requirements for
preparation, adoption and submittal of SIPs. 103 A state must not “rubber stamp” a
source’s analysis. If a source prepares a flawed, incomplete or undocumented FourFactor Analysis, the state must either require the source to make the necessary
corrections or make the corrections itself and ensure that the Four-Factor Analyses
is accurately and completely documented before the start of the public notice and
comment period. This lack of basic documentation not only precludes the state and
any independent reviewer from verifying the respective utility modeling or control
cost analyses, but it is contrary to the Act and the RHR. 104

40 C.F.R. § 51.308(f)(2)(iii).
40 C.F.R. § 51.308(f)(2)(i)(“ The State must evaluate and determine the emission reduction
measures that are necessary to make reasonable progress by considering the costs of compliance, the
time necessary for compliance, the energy and non-air quality environmental impacts of compliance,
and the remaining useful life of any potentially affected anthropogenic source of visibility
impairment. The State should consider evaluating major and minor stationary sources or groups of
sources, mobile sources, and area sources. 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
how the four factors were taken into consideration in selecting the measures for inclusion in its longterm strategy. In considering the time necessary for compliance, if the State concludes that a control
measure cannot reasonably be installed and become operational until after the end of the
implementation period, the State may not consider this fact in determining whether the measure is
necessary to make reasonable progress.” (emphasis added); see also 42 U.S.C. § 7491(g)(1); see also
40 C.F.R. §§ 51.308(d)(3), (f)(2)(i); see also 42 U.S.C. §§ 7410(a)(2)(A); 7491(b)(2) (SIP must include
among other things, requiring enforceable emission limitations necessary to ensure reasonable
progress).
103 See e.g., 40 C.F.R. §§ 51.100, 51.102, 51.103, 51.104, 51.105, and Appendix V to Part 51.
104 2019 Guidance at 22.
101
102
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a. WYDEQ failed to provide cost documentation
WYDEQ failed to provide documentation was for control costs. As the Kordzi
Report explains,
It is important that all assertions, parameters, assumed control efficiencies,
cost items, assumed future operating capacities, etc. in a control cost analysis
be documented so that an independent analyst, with a reasonable amount of
expertise, can duplicate the control cost figures. 105
The Kordzi Report further explains the type of information needed on costs, which
includes “vendor quotes, actual costs from a similar facility, generally accepted
estimate, etc” 106 and that “scrubber upgrades require specific knowledge of the
scrubber configuration in order to determine what upgrades can be considered.” 107
As explained in detail in the Kordzi Report and discussed below, WYDEQ’s SIP
lacks control cost documentation.
b. WYDEQ used truncated assumptions regarding
equipment life
WYDEQ improperly used truncated assumptions regarding equipment life.
EPA’s Control Cost Manual states that:
The life of the control is defined in this Manual as the equipment life. This is
the expected design or operational life of the control equipment. This is not
an estimate of the economic life, for there are many parameters and plantspecific considerations that can yield widely differing estimates for a
particular type of control equipment. 108
As the Kordzi Report explains, “EPA has consistently assumed a thirty-year
equipment life for scrubber retrofits, scrubber upgrades, SCRs, and SNCR
installations.” 109 Finally, as the Kordzi Report indicates “all types of scrubbers, DSI
Kordzi Report at 19.
Kordzi Report at 19.
107 Kordzi Report at 19.
108 EPA, “Air Pollution Control Cost Manual,” Section 1, Chapter 2, Cost Estimation: Concepts and
Methodology, at 22 (Nov. 2017) (“CCM”), https://www.epa.gov/economic-and-cost-analysis-airpollution-regulations/cost-reports-and-guidance-air-pollution.
109 Kordzi Report at 19, citing EPA, “Response to Comments for the Federal Register Notice for the
Texas and Oklahoma Regional Haze State Implementation Plans; Interstate Visibility Transport
State Implementation Plan to Address Pollution Affecting Visibility and Regional Haze; and Federal
Implementation Plan for Regional Haze,” Docket No. EPA-R06-OAR-2014-0754, at 240-245, 268, and
274, (Dec. 9, 2015), https://www.regulations.gov/document?D=EPA-R06-OAR-2014-0754-0087; see
also EPA, Texas BART FIP proposal (which conducted extensive cost determinations for scrubber
upgrades) 82 Fed. Reg. 912, 930 and 938 (Jan. 4, 2017); see also CCM, Section 4, Chapter 2, Selective
105
106
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systems, SCR systems, SNCR systems, and NOx combustion controls should have
equipment lives of thirty years unless the unit’s retirement is secured by an
enforceable commitment.” 110 Lacking a “documentable reason to select a shorter
life, thirty years should also be the default equipment life used for the cost analyses
of these types of controls in any application.” 111 Despite these requirements,
WYDEQ accepted the sources’ truncated equipment life assumptions, which
artificially inflated the cost-effectiveness figures (higher $/ton).
c. WYDEQ failed to consider control efficiency and
performance optimization
WYDEQ failed to consider control efficiency and performance optimization for
existing controls. Even for sources with recent pollution controls installed or that
are otherwise effectively controlled, EPA’s 2019 Guidance still requires that a state
that does not select such a source for evaluation of controls to meet reasonable
progress to “explain why the decision is consistent with the requirement to make
reasonable progress, i.e., why it is reasonable to assume for the purposes of
efficiency and prioritization that a full four-factor analysis would likely result in the
conclusion that no further controls are necessary.” 112 Moreover, as the Kordzi
Report explains, DEQ must assume that scrubber, SCR, and SNCR control systems
are capable of operating at the high end of their efficiencies, as demonstrated by
other similarly configured units unless WYDEQ can verify documentation provided
by the source. 113 The Kordzi Report presents details that show many scrubber, SCR,
and SNCR systems are likely underperforming. 114 Some controls, especially
scrubber, SCR upgrades, and SNCR upgrades are very site-specific, the final
optimized control efficiency cannot be determined until on-site optimization has
been performed. 115
d. WYDEQ relied on artificially high interest rates
WYDEQ relied on artificially high interest rates. As the CCM states:
For input to analysis of rulemakings, assessments of private cost should be
prepared using firm-specific nominal interest rates if possible, or the bank
prime rate if firm-specific interest rates cannot be estimated or verified. 116

Catalytic Reduction, at 80 (“For the purposes of this cost example, the equipment lifetime of an SCR
system is assumed to be 30 years for power plants.”).
110 Kordzi Report at 20.
111 Kordzi Report at 20.
112 2019 Guidance at 22.
113 Kordzi Report at 20.
114 See e.g., Kordzi Report at 27, 32, and 36,
115 Kordzi Report at 20-21.
116 CCM, Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, at 16 (emphasis added).
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As the Kordzi Report explains, all sources must provide verification of their interest
rate, or the Bank Prime Interest Rate must be used in all control cost
calculations. 117 As of the end of February, 2022, the Bank Prime Interest Rate is
3.25%. 118 WYDEQ’s use of higher interest rates artificially increased the total
annualized costs and worsen (higher $/ton) the cost-effectiveness of controls. 119
e. WYDEQ used elevated retrofit factors
Another critical flaw in WYDEQ’s SIP is the use of improper and elevated
retrofit factors. The Kordzi Report found that several sources use retrofit factors
greater than 1.0. 120 A retrofit factor of 1.0 represents the usual situation in which
all of the alleged issues identified by the sources are addressed. 121 WYDEQ’s SIP
lacks real documentation of why retrofit at Wyoming sources is more difficult than
at other sources.
f. WYDEQ included disallowed cost items
WYDEQ included disallowed cost items: Allowance for Funds Used During
Construction (“AFUDC”) and owner’s costs were included in some control cost
analyses (notably by Sargent and Lundy). 122 As the Kordzi Report explained, EPA’s
CCM states that “owner’s costs and AFUDC costs are capital cost items that are not
included in the EPA Control Cost Manual methodology, and thus are not included
in the total capital investment (TCI) estimates in this section.” 123 Moreover, the
Court upheld EPA’s disapproval of Oklahoma’s use of such costs in its RH SIP. 124

Kordzi Report at 21; see also id. at 33, 36, 37 (Basin Electric Cooperative Laramie River Station);
see also id. at 48 (PacifiCorp Dave Johnston Unit 4); see also id. 52 (Westvaco); see also id. at 55
(Laramie Cement Plant); see also id. at 59 (Green River Works Facility); see also id. at 65 (Genesis
Alkali Granger Facility); see also id. at 66 (List Cabin Gas Plant); and see also id. at 70 (Cheyenne
Fertilizer Plant)
118 See, Board of Governors of the Federal Reserve System, Selected Interest Rates,
https://www.federalreserve.gov/releases/h15/.
119 Kordzi Report at 21.
120 Kordzi Report at 21.
121 Kordzi Report at 21.
122 Kordzi Report at 22.
123 CCM, Section 4, Chapter 2, Selective Catalytic Reduction, at pdf 65.
124 Oklahoma v. U.S. E.P.A., 723 F.3d 1201, 1212 (10th Cir. 2013) (holding EPA has a reasonable
basis for rejecting cost estimates where the agency explained the estimates “contain[ed] ...
fundamental methodological flaws, such as including escalation and Allowance for Funds Used
During Construction (AFUDC)…” and that “[t]he cost of scrubbers would not be substantially higher
than those reported for other similar projects if OG & E had used the costing method and basis, i.e.,
overnight costs in current dollars, prescribed by the Control Cost Manual…”) (internal citations
omitted).
117
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g. WYDEQ erroneously include sale tax
WYDEQ included sales tax in its control cost analysis. As noted in the Kordzi
Report, most states, including Wyoming, do not charge sale tax on pollution control
equipment. 125 WYDEQ must remove the sales tax costs from all control cost
analyses.
h. WYDEQ failed to document artificially high
contingency factors
WYDEQ failed to document artificially high contingency factors. The Kordzi
Report explains that one of EPA’s recent updates to the CCM states that “[a] default
value of 10% of the direct and indirect costs is typically used for CF [contingency
factor]. However, values of between 5% and 15% may be used.” 126 The Kordzi Report
further explains that the many control cost analyses in WYDEQ’s SIP assumed an
artificially high contingency factor, commonly 20% of the direct and indirect
costs. 127 Therefore, without documentation that justifies a higher value, DEQ must
require that the low end of this range be used. 128
B. WYDEQ must subject Wyoming’s EGUs to the Four-Factor
Analysis
1. PacifiCorp Jim Bridger
The PacifiCorp’s Jim Bridger coal-fired plant consists of four tangentiallyfired EGUs of approximately 600 MW each. Each unit burns coal from the Power
River Basin. All four units are equipped with wet sodium scrubbers and NOx
combustion controls. Units 3 and 4 are also equipped with SCR systems.
The NPS’s consultation comments noted that there are eleven Class I areas
within 300 km of Bridger:
1.
2.
3.
4.
5.
6.

Bridger Wilderness Area,
Eagles Nest Wilderness Area,
Fitzpatrick Wilderness Area,
Flat Tops Wilderness Area,
Grand Teton National Park,
Mt. Zirkel Wilderness Area,

Kordzi Report at 22, citing Sales Tax Handbook, Wyoming, Sales Tax Exemption,
https://www.salestaxhandbook.com/wyoming/sales-tax-exemptions.
126 Kordzi Report at 22, citing EPA, “Air Pollution Control Cost Manual,” Section 5, SO2 and Acid
Gas Controls, Chapter 1 Wet and Dry Scrubbers for Acid Gas Control (April 2021), at 1-79,
https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidanceair-pollution.
127 Kordzi Report at 22.
128 Kordzi Report at 22.
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7. Rawah Wilderness Area,
8. Rocky Mountain National Park,
9. Teton Wilderness Area,
10. Washakie Wilderness Area, and
11. Yellowstone National Park. 129
And further that recent emissions from Jim Bridger are as follows:
EPA’s Clean Air Markets Database (CAMD) for 2020 shows Bridger’s NOx
emissions at 6,924 tons which ranks it #14 among the 1,167 facilities in
CAMD. Bridgers’ 2020 SO2 emissions in CAMD were 8,792 tons and ranked
#24. Bridger’s carbon dioxide emissions of 12,275,116 tons rank #9 in the US.
Bridger also ranked #32 for EGU mercury emissions with 97 lb in 2017.The
table below provides a breakdown by unit of 2020 SO2 and NOx emissions and
how they rank versus the 3,317 EGUs in CAMD. 130
The Proposed SIP acknowledges that neither the State nor the source
conducted a Four-Factor Analysis for the PacifiCorp’s Jim Bridger coal-fired power
plant. 131 Instead, the Proposed SIP explains that PacifiCorp submitted “facility
analysis information.” 132 As summarized in the Kordzi Report, PacifiCorp’s
information for Bridger and the other PacifiCorp sources asserted that a FourFactor Analysis was not needed based on the following five assertions:
•
•
•
•

Assessment of each facility should be done by grouping units, and for
other assessments, all of Wyoming’s PacifiCorp’s facilities should be
assessed together; 133
Planned retirements; 134
Effective control technologies in place; 135
Units meet BART and MATS limits; 136 and

NPS Consultation Comments at 9.
NPS Consultation Comments at 11.
131 Proposed SIP at 106.
132 Proposed SIP at 106.
133 PacifiCorp, “PacifiCorp – Wyoming Thermal Generation Facilities, REGIONAL HAZE - SECOND
PLANNING PERIOD, REASONABLE PROGRESS ANALYSIS,” (March 2020), at 3 (“PacifiCorp
Information”).
134 PacifiCorp Information at 4-5 (generally); id. at 8-10 (Naughton); id. at 12 (Bridger); id. at 12-15
(Dave Johnston); id. at 19 (generally); and id. at 21 (forecasts).
135 PacifiCorp Information at 5-6 (generally); id. at 9-10 (Naughton); id. at 10-12 (Bridger); and id. at
13-14 (Dave Johnston Unit 3).
136 PacifiCorp Information at 6 (generally); id. at 9 (Naughton); id. at 10-11 (Bridger); and id. at 1314 (Dave Johnston Unit 3).
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•

Changes in operating parameters (i.e., renewables, efficiencies, etc.) will
result in less utilization of the coal-burning fleet. 137

WYDEQ relied on nearly all these arguments and as a result, no additional controls
were applied to this source in the Proposed SIP. Instead, Wyoming “assert[ed] that
Units 1-4 are effectively controlled for NOx and that a recent permit limiting annual
NOx plus SO2 emissions to 17,500 tons/year provide a potential annual emissions
reduction of 5,626 tons/year.” 138
As detailed below and discussed in the incorporated Kordzi Report, WYDEQ’s
analysis is flawed.
Regarding PacifiCorp’s five assertions, first, as the Kordzi Report explains, it
appears WYDEQ did not accept the request for assessment via grouping units. 139 If
it had, neither the Proposed SIP nor PacifiCorp’s information contains the
information necessary for such an assessment. 140 Second, retirements contained in
PacifiCorp’s Integrated Resource Plan (IRP) are not enforceable under the CAA and
a source cannot use an IRP to escape the Four-Factor Analysis requirement. Third,
as discussed above, PacifiCorp’s assertions regarding “effectively controlled” are
misplaced. Fourth, a prior BART determination (or its equivalent) does not excuse a
source from reasonable progress analysis. As EPA’s 2019 Guidance explains, the
RHR “anticipates the re-assessment of BART-eligible sources under the reasonable
progress Rule provisions,” 141 and further instructs state SIP development by
explaining that:
[S]tates may not categorically exclude all BART-eligible sources, or all
sources that installed BART controls, as candidates for selection for analysis
of control measures. 142
Similarly, the MATS requirements are not based on the Act’s Four-Factor Analysis
regional haze requirements and it is unreasonable and improper for WYDEQ to
PacifiCorp Information at 6-7 (generally); id. at 9-10 (Naughton); id. at 12 (Bridger); and id. at 14
(Dave Johnston).
138 NPS Consultation Comments at 8.
139 Kordzi Report at 23.
140 Kordzi Report at 23, citing 2021 Clarification Memo at 7.
141 2019 Guidance at 25, citing 40 C.F.R. § 51.308(e)(5) (“After a State has met the requirements for
BART or implemented an emissions trading program or other alternative measure that achieves
more reasonable progress than … BART, BART-eligible sources will be subject to the requirements
of paragraphs (d) and (f) of this section.”).
142 2019 Guidance at 25; see also, 82 Fed. Reg. at 3,083 (while Wyoming has not addressed the Clean
Air Act’s BART requirements in their initial regional haze plans, EPA’s 2017 revisions to the
Regional Haze Rule make clear that BART was not a once-and-done requirement. Indeed, states
“will need” to reassess “BART-eligible sources that installed only moderately effective controls (or no
controls at all)” for any additional technically-achievable controls in the second planning period.); see
also id. at 3,096 (“states must evaluate and reassess all elements required by 40 CFR 51.308(d)”).
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exempt the Bridger units without source-specific consideration of the actual
efficiency of their existing pollution controls and associated operating parameters.
Indeed, sources that meet the MATS limits may still have opportunities for control
optimization that should be considered during this regional haze implementation
period.
Fifth, without restrictions in the SIP that limit utilization of the coal-fired
units, WYDEQ must not rely on assertions regarding changes in operating
parameters because those assertions are not secured in the SIP.
WYDEQ relied on nearly all these arguments and fails to dispute the ones it
does not mention. As a result, no Four-Factor Analysis was conducted and no
additional controls were applied to this source in the Proposed SIP. As detailed
further below and discussed in the incorporated Kordzi Report, WYDEQ’s
assumptions and conclusions are flawed.
NOX and SO2 Control Analysis Review of the Jim Bridger Units
EPA’s Clarification Memo establishes an expectation that states will, at
minimum, consider SO2 and NOx, in determining control measures for this SIP
process. 143 We do not agree with the State’s Q/d analysis because it relied on
outdated emissions data. 144 Based on the 2019 AMDP, the Q/d results of the Bridger
power plant on the Bridger Wilderness Area are 164.5 (for NOx, SO2 and PM10
combined). The Proposed SIP explains that at the Bridger Wilderness Area
ammonium sulfate is the dominant species, followed closely by organic carbon. 145
Ammonium nitrate, which was the third greatest contributor to visibility
impairment on the most impaired days. 146 Accordingly, potential cost-effective NOx
and SO2 controls, optimizations, and/or upgrades at the Bridger power plant must
not be ignored or excluded from the reasonable progress or Four-Factor Analysis for
this implementation period.
As the Kordzi Report explains, Bridger Units 3 and 4 installed SCR systems
and exhibit monthly NOx rates typically at or below 0.05 lbs/MMBtu. 147 This level
is recognized by EPA as indicative a high performing SCR system. 148 The Kordzi
2021 Clarification Memo at 4-5.
Proposed SIP at 100. WYDEQ apparently updated the 2014 emissions to 2017 NEI data or data
submitted by the source, the Proposed SIP does not note which for what source(s) the data were
updated.
145 Proposed SIP at 97.
146 Proposed SIP at 86-87.
147 Kordzi Report at 24.
148 See e.g., EPA’s proposal at 76 Fed. Reg. 491 (Jan. 11, 2011) (EPA’s proposed “Approval and
Promulgation of Implementation Plans; New Mexico; Federal Implementation Plan for Interstate
Transport of Pollution Affecting Visibility and Best Available Retrofit Technology Determination”);
143
144
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Report notes that while there are likely no additional cost-effective NOx controls
that can reasonably be considered for Units 3 and 4, there is nothing in the SIP to
ensure these limits are met. 149 Moreover, the permit limits for these units, which
are not enforceable in the SIP, only requires that a rate of 0.07 lbs/MMBtu be met
based on a 30-day average. 150 Therefore, WYDEQ must include enforceable
emission limitations in the SIP in order to ensure this level of NOx reduction
continues.
For Bridger Units 1 and 2, the Kordzi Report notes that neither have yet
installed the SCR systems required by EPA’s FIP. 151 On December 28, 2021—the
eve of Unit 2’s end-of-year compliance deadline—Governor Mark Gordon signed a
Temporary Emergency Suspension Order to allow Unit 2 of the Jim Bridger power
plant to continue operating without complying with SCR-based emissions limits. 152
Unit 2 will be out of compliance upon expiration of that order on May 1, 2022, and
Unit 1 will very likely be out of compliance by the end of this year, as it is
PacifiCorp could not install the required SCR system by that deadline. Although
Wyoming and PacifiCorp have recently agreed on a conversion of these units to
natural gas, 153 EPA has not signed off on such a deal and the federally enforceable
SIP limits for Bridger Units 1 and 2—i.e., limits consistent with operation of SCR—
remain on the books.

see also, 76 Fed. Reg. 52,388, 52,404 (Aug. 22, 2011) (EPA’s final action “Approval and Promulgation
of Implementation Plans; New Mexico; Federal Implementation Plan for Interstate Transport of
Pollution Affecting Visibility and Best Available Retrofit Technology Determination”) (“The Havana
Unit 9 data shows that it has operated under 0.05 lbs/MMBtu from mid-2009 to the end of 2010 on a
continuous basis. In fact, this unit has operated under 0.035 lbs/MMBtu for much of that time. The
Parish Unit 7 data shows that it has operated under 0.05 lbs/MMBtu from mid-2006 to mid-2010 on
a continuous basis. In fact, this unit has operated for months at approximately 0.035 lbs/MMBtu,
and for approximately 2 years at approximately 0.04 lbs/MMBtu. The Parish Unit 8 data show that
it has operated almost continuously under 0.045 lbs/MMBtu since the beginning of 2006. Other
units’ data show months of continuous operation below 0.05 lbs/ MMBtu. We believe this data
demonstrates that similar coal fired units that have been retrofitted with SCRs are capable of
achieving NOx emission limits of 0.05 lbs/MMBtu on a continuous basis.”); see also (document in
which the SCR performance of the Cardinal and other top performing SCR systems discussed above
was graphed, NM041.8003 Exhibit 2 Best SCR Retrofit,
https://www.regulations.gov/document/EPA-R06-OAR-2010-0846-0129 .).
149 Kordzi Report at 24-25.
150 Kordzi Report at 25, citing Operating Permit Wyoming Department of Environmental Quality,
Permit No. P0022223 (Legacy No. 3-2-120), Issued January 31, 2020, Expires January 31, 2025, at
10. (Exhibit 4).
151 Kordzi Report at 25. This aspect of EPA’s final regional haze rule approved Wyoming’s SIP.
152 See Wyo. Press Release: Governor Signs Order to Keep Jim Bridger Power Plant Unit Operating
(Dec. 28, 2021), https://governor.wyo.gov/media/news-releases/2021-news-releases/governor-signsorder-to-keep-jim-bridger-power-plant-unit-operating.
153 Wyo. Press Release: Governor Gordon Brokers Deal to Keep Jim Bridger Power Plant Open (Feb.
17, 2022), https://governor.wyo.gov/media/news-releases/2022-news-releases/governor-gordonbrokers-deal-to-keep-jim-bridger-power-plant-open.
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Regardless of any deal between Wyoming and PacifiCorp, transition from
coal to natural gas must not be a solution for regional haze. 154 The SIP’s long-term
strategies must include appropriate measures to prevent future impairment of
visibility in mandatory class I Federal areas. 155 Reductions achieved with controls
for some pollutants will be the same as those obtained with conversion from coal to
natural gas. If a switch to natural gas takes place, the state must consider and
require controls. Controls must be required upfront reflecting low rates and must be
required at a facility that switches fuel as well at a new facility.
Fuel switch conversion must include permit (PSD) reviews and Four-Factor
Analyses. States must not permit new construction and modifications to existing
sources without ensuring that the source’s emissions are consistent with the RH
program requirements and making progress towards meeting the national goal of
preventing any future, and remedying any existing, impairment of visibility.
Indeed, the RHR requires that in deciding whether to grant an application for
construction or modification at a major source the state must ensure that the new
emissions will be consistent with making reasonable progress toward the national
visibility goal. 156 States need a rational basis for making such a determination,
which must be based on a Four-Factor Analysis. 157 In the event Wyoming intends to
develop a SIP amendment to allow Bridger Units 1 and 2 to switch to natural gas,
such analysis must demonstrate compliance with the RHR, including a complete
and accurate Four-Factor Analysis. WYDEQ’s SIP amendment must also include an
analysis to show the changes meet the Act’s anti-backsliding provision. 158
In addition to the need for robust analyses of NOx controls at the Bridger
plant, Wyoming must ensure the plant meets reasonable progress requirements for
SO2. Bridger Units 1-4 have never before been subject to source-specific BART or
reasonable progress analyses for SO2 because Wyoming chose to participate in the
Western Backstop Trading Program pursuant to 40 C.F.R. § 51.309. Wyoming
sources under this program (which also included sources with SO2 greater than 100
tons per year in Utah and New Mexico), were not required to reduce their SO2
emissions so long as program-wide emissions remained below a milestone reflective
of a presumptive SO2 emission rate from EGUs of 0.15 lb/MMBtu. 159

See also, Lisa Friedman, “Largest Federal Utility Chooses Gas, Undermining Biden’s Climate
Goals,” New York Times (March 17, 2022), https://www.nytimes.com/2022/03/17/climate/tennesseevalley-authority-biden-climate.html.
155 42 U.S.C. § 7491(a)(1).
156 40 C.F.R. § 51.307(c).
157 40 C.F.R. § 51.307(c).
158 See e.g. Sierra Club v. Env't Prot. Agency, 985 F.3d 1055 (D.C. Cir.), superseded, 21 F.4th 815
(D.C. Cir. 2021).
159 See EPA, Final Rule; Approval and Promulgation of State Implementation Plans; State of
Wyoming; Regional Haze Rule Requirements for Mandatory Class I Areas Under 40 CFR 51.309, 77
Fed. Reg. 73,926 (Dec. 12, 2012).
154
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The four Bridger units are fitted with sodium based wet scrubbing systems,
and as shown in the figures in the Kordzi Report, the scrubbing systems are not
performing optimally to remove SO2. 160
The Kordzi Report further explains that, according to EIA data, the Jim
Bridger facility burns subbituminous coal with a sulfur content that from 2016 –
2020 has averaged 0.55%. 161 The Kordzi Report includes an analysis of the
efficiency of the Jim Bridger scrubbers by comparing the theoretical uncontrolled
SO2 inlet to the monitored SO2 outlet as described in a previous comment. 162 From
2016 – 2020, the Jim Bridger scrubber systems have underperformed, with the
average calculated efficiencies for Units 1, 2, 3, and 4 being 87.9%, 87.1%, 87.9%,
and 88.3%, respectively. 163 Because these are calculated scrubber efficiencies, they
should be required by DEQ to be verified. 164
The Kordzi Report further notes that PacifiCorp states that the Jim Bridger
scrubber systems for Units 1, 2, 3, and 4 were upgraded in 2010, 2009, 2011, and
2008, respectively, but no details were included concerning these upgrades in the
Proposed SIP documents. 165 A prior BART report indicates these upgrades (at least
for Unit 1) may have consisted of only partially eliminating the scrubber bypass. 166
The Kordzi Report examined the SO2 emissions for Units 1, 2, and 3 and found that
these scrubber systems are not being continuously run at their maximum
efficiencies, which is indicated by the regular cyclical nature of the monthly SO2
emissions in these graphs. 167 This strongly suggests these scrubber systems are
being manually adjusted so they are not continuously operated at their current
optimum efficiency. 168 This may be explained by the lack of a monthly SO2 permit
limit since these units are all only subjected to annual SO2 limits of 0.15
lbs/MMBtu.
The Kordzi Report further explains that Unit 4 does not exhibit this cyclical
behavior, which indicates that the scrubber systems for Units 1, 2, and 3 can be
minimally optimized to eliminate this behavior. 169 In addition, typical wet scrubber
systems are capable of achieving 98% control, which appears to be far above what
these scrubber systems are achieving. The Regional Haze Rule has long recognized
Kordzi Report at 25-27.
These data are contained in the file included with the Kordzi Report entitled, “WY EGU
Emissions.xlsx,” worksheet “Calcs, ”which was submitted with this comment letter.
162 Kordzi Report at 27.
163 Kordzi Report at 27-28.
164 Kordzi Report at 27.
165 Kordzi Report at 27.
166 See EPA, Approval and Promulgation of Implementation Plans; State of Wyoming; Regional Haze
State Implementation Plan, Attachment A: BART Applications and AQD Analyses: PacifiCorp - Jim
Bridger, https://www.regulations.gov/document/EPA-R08-OAR-2012-0026-0008.
167 Kordzi Report at 27.
168 Kordzi Report at 27.
169 Kordzi Report at 27-28.
160
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that control upgrades are generally cost-effective and should be examined by states
to ensure reasonable progress. 170 Therefore, WYDEQ must examine these scrubber
systems for further optimization.
The NPS’ consultation comments reveal an analysis very similar to that
found in the Kordzi Report, which were provided to WYDEQ on September 1, 2021
– providing Wyoming plenty of time to review, consider, respond and revise its
proposed SIP. 171 The NPS’ consultation comments explained that “[n]one of the
Bridger EGUs are effectively controlled for SO2 or NOx. Based on CAMD and
Energy Information Administration data, recent control efficiencies are less than
90%,” 172 which were further detailed in the below table:
Table 7. SO2 and NOx Control Efficiency for Jim Bridger EGUs 173
Unit
1
2
3
4

SO2
SO2
NOx Control
Control
Control
Technology
Technology Efficiency
WFGD
87%
LNB, OFA
WFGD
87%
LNB, OFA
WFGD
87%
LNB, OFA, SCR
WFGD
88%
LNB, OFA, SCR

NOx
Control
Efficiency
53%
51%
75%
75%

WYDEQ did not revise its Proposed SIP in response to the NPS comments.
The summary of the NPS’ recommendations and requests for Bridger are as follows.
The NPS disagreed with WYDEQ’s assessment and explained that:
•
•

None of the Bridger EGUs are effectively controlled for SO2 or NOx.
o Recent Control Efficiencies are less than 90% for SO2 and NOx for
all Jim Bridger Units (see Table 2).
Total annual NOx and SO2 emissions have not exceeded 17,500 tons since
2016. making this a “paper” rather than an actual annual emission
reduction… 174

The NPS further noted that “PacifiCorp’s analysis of adding SCR to units 1 & 2
show that actual NOx emissions would be reduced by 5,848 tons/yr at $4,744/ton …
See e.g., 82 Fed. Reg. at 3,088 (EPA’s final Regional Haze Rule update explained that Texas’
analysis was in part rejected because it did not properly consider EGU scrubber upgrades); see also,
70 Fed. Reg. at 39,171 (July 6, 2005) (EPA’s final BART Rule explained that “[f]or those BARTeligible EGUs with preexisting post-combustion SO2 controls achieving removal efficiencies of at
least 50 percent, your BART determination should consider cost effective scrubber upgrades
designed to improve the system’s overall SO2 removal efficiency.”)
171 NPS Consultation Comments at 8-15.
172 NPS Consultation Comments at 15.
173 NPS Consultation Comments at 15.
174 NPS Consultation Comments at 8.
170
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[and that] [a]ddition of SCR would also have co-benefits including reduced mercury
emissions. This is very cost-effective and below the thresholds being used by many
states for reasonable progress.” 175
The NPS consultation comments on Bridger concluded and “request[ed} that
Wyoming require:
1. Full four-factor analysis of the Jim Bridger emission units to evaluate
opportunities to improve SO2 and NOx control efficiencies from existing
equipment at these units.
2. Addition of SCR to Units 1 and 2 in this planning period.” 176
As discussed later in these comments, WYDEQ failed to adhere to the statutory
requirements and consider the NPS’s consultation comments, documenting its
responses in the Proposed SIP.
2. PacifiCorp Naughton
The PacifiCorp’s Naughton coal-fired plant consists of three tangentially-fired
EGUs. Unit 1 is 192.0 MW, Unit 2 is 256.0 MW, and Unit 3 is 384.0 MW. Units 1
and 2 burn coal from the Power River Basin. Unit 3 formerly burned that same coal,
but began a switch to natural gas in January 2019. Units 1 and 2 are equipped with
wet sodium scrubbers and NOx combustion controls. Unit 3 was formerly also
equipped with a wet sodium scrubber but retired it in January 2019 when it
switched to gas. It is equipped with NOx combustion controls. There are seven Class
I areas within 300 km of Naughton, which include:
1.
2.
3.
4.
5.
6.
7.

Bridger Wilderness Area,
Craters of the Moon National Monument,
Fitzpatrick Wilderness Area,
Grand Teton National Park,
Teton Wilderness Area,
Washakie Wilderness Area, and
Yellowstone National Park.

Naughton was part of a BART SIP approval that EPA issued on January 30,
This approval required that Units 1, and 2 meet 30-day rolling average
NOx limits of 0.26 lbs/MMBtu and that Unit 3 meet a 30-day rolling average NOx
limit of 0.07 lbs/MMBtu for Unit 3 by March 4, 2019. On March 21, 2019, EPA later
issued a revised BART SIP approval for Unit 3 to accommodate its planned switch

2014. 177

NPS Consultation Comments at 8.
NPS Consultation Comments at 8.
177 See 79 Fed. Reg. 5,032 (Jan. 30, 2014).
175
176
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to gas. 178 This required that Unit 3 meet a 30-day rolling average NOx limit of 0.12
lbs/MMBtu. No SO2 limits were specified. 179
The Proposed SIP acknowledges that a Four-Factor Analysis was not
conducted for the PacifiCorp Naughton. 180 Instead, the Proposed SIP explains that
PacifiCorp submitted “facility analysis information.” PacifiCorp’s analysis
information for Naughton made the same five assertions that were made for
PacifiCorp’s Jim Bridger coal-fired plant, which are discussed above, along with our
comments regarding those assertions.
Additionally, for Naughton, PacifiCorp made two additional arguments, suggesting
they too provide a basis for exempting the source from the Four-Factor Analysis:
•
•

Proposed EPA regulations; 181 and
Natural gas conversions at Naughton Unit 3 puts the Unit’s Q/d below the
threshold of needing a Four-Factor Analysis. 182

PacifiCorp’s speculations about EPA proposed regulations and what the agency will
or won’t do when it finalizes the regulation for coal combustions residuals are pure
speculation. EPA has not taken final action on that regulation. Thus, PacifiCorp’s
assertions on emission impacts to Naughton Units 1 and 2 as a result of EPA’s
promulgation of the coal combustion residuals regulation are baseless and WY DEQ
must not rely on them in its SIP.
Finally, transition from coal to natural gas must not be a solution for regional
haze. The SIP’s long-term strategies must include appropriate measures to prevent
future impairment of visibility in mandatory class I Federal areas. Reductions
achieved with controls for some pollutants will be the same as those obtained with
conversion from coal to natural gas. If a switch to natural gas takes place, the state
must consider and require controls. Controls should be required upfront reflecting
low rates and should be required at a new facility or at a facility that switches fuel.
Fuel switch conversion must include permit (PSD) reviews and Four-Factor
Analyses. States must not permit new construction and modifications to existing
See 84 Fed. Reg. 10,433 (March 21, 2019). The Conservation Organizations challenged the
Naughton Units 1 and 2 NOx BART determinations as insufficiently stringent, arguing that SCR
was justified by the record evidence before EPA. That challenge remains stayed by the Tenth Circuit
Court of Appeals. See State of Wyoming et al. v. U.S. EPA, Case Nos. 14-9529, 14-9530, 14-9533, 149534 (consol.) (filed Mar. 28, 2014).
179 As with the Bridger Plant, Naughton Units 1-3 were subject to the Western Backstop Trading
Program, which effectively exempted the units from SO2 BART and reasonable progress analyses in
the first regional haze planning period. 77 Fed. Reg. 73,926 (Dec. 12, 2012).
180 Proposed SIP at 107.
181 PacifiCorp Information at 8-9 (Naughton).
182 PacifiCorp Information at 10 (Naughton).
178
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sources without ensuring that the source’s emissions are consistent with the RH
program requirements and making progress towards meeting the national goal of
preventing any future, and remedying any existing, impairment of visibility.
Indeed, the RHR requires that in deciding whether to grant an application for
construction or modification at a major source the state must ensure that the new
emissions will be consistent with making reasonable progress toward the national
visibility goal. States need a rational basis for making such a determination, which
must be based on a Four-Factor Analysis. WYDEQ’s Proposed SIP lacks an analysis
of and associated requirements for the modification of Naughton Unit 3 and does
not meet the Act’s provisions to prevent future visibility impairment. WYDEQ’s SIP
also fails to include an analysis to meet the Act’s anti-backsliding provision.
WYDEQ relied on nearly all these arguments and fails to dispute the ones it
does not mention. As a result, no Four-Factor Analysis was conducted and no
additional controls were applied to this source in the Proposed SIP. As detailed
further below and discussed in the incorporated Kordzi Report, WYDEQ’s
assumptions and conclusions are flawed.
EPA’s Clarification Memo establishes an expectation that states will, at
minimum, consider SO2 and NOx, in determining control measures for this SIP
process. 183 While we do not agree with the State’s Q/d analysis, the Q/d results for
Naughton on the Bridger Wilderness Area are 78.57 (for NOx, SO2 and PM10,
updated). 184 The Proposed SIP explains that at the Bridger Wilderness Area
ammonium sulfate is the dominant species, followed closely by organic carbon. 185
Ammonium nitrate, which was the third greatest contributor to visibility
impairment on the most impaired days. 186 Accordingly, potential cost-effective NOx
and SO2 controls, optimizations, and/or upgrades at the Bridger plant must not be
ignored or excluded from the reasonable progress or Four-Factor Analysis for this
implementation period.
NOX Control Analysis Review of the Naughton Units
Neither Naughton Units 1 and 2 have advanced NOx controls such as SNCR
or SCR, and as the Kordzi Report concludes WYDEQ must examine Units 1 and 2
for advanced NOx controls and optimizations or upgrades to the scrubber systems
on Units 1 and 2 for SO2. 187 As seen in the below figures from the Kordzi Report,
Kordzi’s conclusion is based on monthly NOX emissions for these units, which are

2021 Clarification Memo at 4-5.
Proposed SIP at 100.
185 Proposed SIP at 86.
186 Proposed SIP at 86-87.
187 Kordzi Report at 28.
183
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consistently above 0.2 lbs/MMBtu, which is significantly above the NOx level of 0.05
lbs/MMBtu for the best controlled coal-fired EGUs that use SCR. 188
Figure 2. Monthly NOx Emissions for Naughton Unit 1189

188
189

Kordzi Report at 30.
Kordzi Report at 29.

52

Figure 3. Monthly NOx Emissions for Naughton Unit 2190

The Kordzi Report further explained that “[a]s a consequence, the cost-effectiveness
of SCR and SNCR controls were calculated, using EPA’s Air Pollution Control Cost
Estimation Spreadsheets, part of Section 4 of the Control Cost Manual.” 191 The
below four tables present the results from the Kordzi Report.

190
191

Kordzi Report at 29.
CCM, Section 4.
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Table 8. Summary of the Naughton Unit 1 SNCR Cost-Effectiveness
Calculation 192

192

Kordzi Report at 30.
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Table 9. Summary of the Naughton Unit 2 SNCR Cost-Effectiveness
Calculation 193

193

Kordzi Report at 30-31.
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Table 10. Summary of the Naughton Unit 1 SCR Cost-Effectiveness
Calculation 194

194

Kordzi Report at 31.
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Table 11. Summary of the Naughton Unit 2 SCR Cost-Effectiveness
Calculation 195

For NOx controls, the cost-effectiveness analyses for SCR resulted in values
of $5,456/ton, $5,540/ton for Naughton Units 1 and 2. These figures are costeffective, and WYDEQ should require that PacifiCorp meet emissions limits that
reflect installation and operation of these SCR controls. These costs are lower than
the cost-effectiveness thresholds being established for the second round regional
haze plans by several states, including Arizona ($4,000 to $6,500/ton 196), New
Mexico ($7,000 per ton 197), Oregon ($10,000/ton 198), Washington ($6,300/ton for
Kordzi Report at 32.
See, e.g., Arizona Department of Environmental Quality, 2021 Regional Haze Four-Factor Initial
Control Determination, Tucson Electric Power Springerville Generating Station, at 15,
https://www.azdeq.gov/2021-regional-haze-sip-planning. (Exhibit 5).
197 See NMED and City of Albuquerque, Regional Haze Stakeholder Outreach Webinar #2, at 12,
https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2017/01/NMED_EHDRH2_8_25_2020.pdf. (Exhibit 6).
198 See, e.g., September 9, 2020 letter from Oregon Department of Environmental Quality to Collins
Forest Products, at 1-2, https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf.
(Exhibit 7).
195
196
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Kraft pulp and paper power boilers 199), and Colorado ($10,000/ton). 200 Thus, these
analyses demonstrate the reasonableness of requiring NOx emissions reductions
from Units 1 and 2 at PacifiCorp’s Naughton Power Plant. WYDEQ must require
that both Units 1 and 2 at PacifiCorp’s Naughton Power Plant undergo Four-Factor
Analyses for NOx, which as shown above and in the Kordzi Report will result in
SCR being cost-effective.
Naughton Unit 3 switched from burning coal to natural gas, and WYDEQ’s
SIP failed to explain how it applied the regional haze legal requirements to its
approval of PacifiCorp’s fuel switch. 201
SO2 Control Analysis Review of the Naughton Units
The Kordzi Report includes the below graphs, which depict SO2 emissions for
Naughton’s Units 1 and 2.
Figure 4. Monthly SO2 Emissions for Naughton Unit 1 202

See, e.g., Washington Department of Ecology, Draft Responses to comments for chemical pulp and
paper mills, at 5, 6, and 8,
https://fortress.wa.gov/ecy/ezshare/AQ/RegionalHaze/docs/RespondFLM20210111.pdf. (Exhibit 8).
200 See Colorado Department of Public Health and Environment, In the Matter of Proposed Revisions
to Regulation No. 23, November 17 to 19, 2021 Public Hearing, Prehearing Statement, at 7,
https://drive.google.com/drive/u/1/folders/1TK41unOYnMKp5uuakhZiDK0-fuziE58v. (Exhibit 9).
201 See supra at 46.
202 Kordzi Report at 29.
199
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Figure 5. Monthly SO2 Emissions for Naughton Unit 2 203

The Kordzi Report explains that the monthly SO2 emissions for Units 1 and 2 are
erratic and have experienced large swings in the past. 204 The Kordzi Report
calculated average scrubber efficiencies for Units 1 and 2 from 2016 through 2020 to
be 90.4% and 90.5%, respectively. 205 Thus, the scrubber systems for these units are
significantly underperforming, as a modern wet scrubber system should be able to
continuously operate at an efficiency of 98%. 206 WQDEQ must therefore verify these
efficiencies and if below 98%, require that these scrubber systems be analyzed for
upgrades or optimizations.
The NPS Consultation Comments for the Naughton Power Plant provided
similar details as seen for Bridger, and echoed those provided in this comment
letter, and yet WYDEQ provided no documentation that it considered the comments
and did not explain its responses to the NPS comments – once again Wyoming did
not meet the statutory requirements. Based on the NPS’ detailed analysis for
Naughton, 207 the NPS recommended and requested the following of WYDEQ:

Kordzi Report at 29.
Kordzi Report at 32.
205 Kordzi Report at 32.
206 Kordzi Report at 32.
207 NPS Consultation Comments at 16-21.
203
204
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•

•

PacifiCorp’s contention that a four-factor analysis is not required because
of planned retirements is not federally-enforceable. Neither Naughton
Unit 1 or Unit 2 is effectively controlled for SO2 or NOx; four-factor
analyses should be conducted for upgrading FGDs and adding SCRs.
Addition of SCR to units 1 & 2 would be considered cost-effective by
several states and could reduce mercury emissions. 208
3. Basin Electric Power Cooperative Laramie River Station

The Basin Electric Cooperative Laramie River Station consists of three dry
bottom wall-fired 614 MW EGUs. All three units burn coal from the Power River
Basin. Unit 1 is equipped with a wet limestone scrubber system and an SCR
system. Unit 2 is equipped with a wet limestone scrubber system and an SNCR
system. Unit 3 is equipped with a dry scrubber system and an SNCR system. There
are seven Class I areas within 300 km of the Laramie River Station, which are:
1.
2.
3.
4.
5.
6.
7.

Badlands National Park,
Eagles Nest Wilderness Area,
Flat Tops Wilderness Area,
Mt. Zirkel Wilderness Area,
Rawah Wilderness Area,
Rocky Mountain National Park, and
Wind Cave National Park. 209

Laramie River was part of a BART FIP that EPA issued on January 30,
This FIP required that Units 1, 2 and 3 each meet 30-day rolling average
NOx limits of 0.07 lbs/MMBtu by March 4, 2019. On May 2, 2019, EPA issued a
BART SIP approval that required Unit 1 to meet a 30-day rolling average NOx limit
of 0.06 lbs/MMBtu by July 1, 2019, and that Units 2 and 3 each meet 30-day rolling
average NOx limits of 0.15 lbs/MMBtu by December 31, 2018. 211 Units 1 and 2 were
also subject to an annual SO2 limit of 0.12 lbs/MMBtu averaged across both units by
December 31, 2018. 212
2014. 210

EPA’s Clarification Memo establishes an expectation that states will, at
minimum, consider SO2 and NOx, in determining control measures for this SIP
process. 213 While we do not agree with the State’s Q/d analysis because it relied on
outdated emissions data, the Q/d results of the Laramie River power plant on the
NPS Consultation Comments at 21.
NPS Consultation Comments at 31.
210 79 Fed. Reg. 5,032 (Jan. 30, 2014).
211 84 Fed. Reg. 22,711 (May 20, 2019).
212 As explained above, Laramie River Units 1-3 were subject to the Western Backstop Trading
Program, which effectively exempted the units from SO2 BART or reasonable progress analyses in
the first round of regional haze planning. 77 Fed. Reg. 73,926 (Dec. 12, 2012).
213 2021 Clarification Memo at 4-5.
208
209
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Rawah Wilderness Area are 85.89 (for NOx, SO2 and PM10 combined, updated). 214
While Proposed SIP contains some information on the dominant pollutant species
and source for the impacted Class I areas, in only does so (as presented above) for
the sources whose closest Class I area is located in Wyoming. The Rawah
Wilderness Area is in Colorado and the Proposed SIP lacks an analysis of the
information provided for the Wyoming Class I areas. Instead, the Proposed SIP only
explains the following overarching characterization:
•
•
•

50% of SO2 contributions to light extinction came from International
Anthropogenic Sources.
Natural Sources were the largest contributor of OMC to light extinction in
these Class I Areas – 49% of OMC contributions to light extinction came
from natural sources.
US Anthropogenic Sources were responsible for 30% of SO2 contributions
to light extinction, 61% of NOx contributions to light extinction, and 30%
of OMC contributions to light extinction for the 2014-2018 period. 215

Despite the requirement to assess sources’ pollutant impacts at the most impacted
Class I area, WY DEQ failed to do so for Laramie River Station and Rawah.
SO2 Control Analysis Review of the Laramie River Station
WYDEQ’s Proposed SIP relied on the Four-Factor Analysis prepared for the
Basin Electric Laramie River Station, which is what the Kordzi Report reviewed. 216
As presented in the Kordzi Report, the Four-Factor Analysis for the Laramie River
Station suffers many of the same flaws discussed above, including lack of
documentation, incorrect equipment life, undocumented interest rate, and
disallowed cost items. 217 These issues are not separately addressed here. DEQ must
correct these issues and adjust all of Laramie River’s cost-effectiveness calculations
accordingly.
WYDEQ’s Proposed SIP lacks documentation of costs for improvements to the
wet scrubbers. For example, to control SO2 emissions for Units 1 and 2, the FourFactor Analysis considered the addition of Dibasic Acid (DBA). Contrary to the
requirements to document costs, the Analysis provides no documentation or
justification for the high costs it assigns to this common upgrade. As the Kordzi
Report explains, the addition of DBA is expected to be a very small cost, if not fully
paid back in the short term due to enhanced scrubber efficiencies. 218 WYDEQ must
Proposed SIP at 100
Proposed SIP at 59.
216 See “Laramie River Station Units 1-3, Wyoming Regional Haze Rule, Second Implementation
Period Four-Factor Analysis, prepared by Sargent & Lundy (March 31, 2020), Appendix D.
217 Kordzi Report at 33.
218 Kordzi Report at 35.
214
215
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therefore require that Basic Electric Cooperative revise its DBA cost analyses for
Units 1 and 2 and document all cost items. 219
WYDEQ’s Proposed SIP assumed that the wet scrubber control efficiencies
are too low when compared to a modern wet scrubber system. 220 WYDEQ must
require that the mere 2% increase in scrubber efficiency figure be documented, or
assume more reasonable improved scrubber efficiencies.
The Kordzi Report corrects the numerous errors in cost-effectiveness
calculations for the wet scrubber improvements, which included:
•
•
•
•
•
•

Eliminating sales tax,
Eliminating owner’s costs,
Reducing the contingency from 20% to 10%,
Increasing the equipment life from 20 years to 30 years,
Decreasing the interest rate from 5.25% to 3.25% and
Correcting an error in calculation of the Capital Recovery Factor (CRF) is
corrected.

The corrected cost-effectiveness calculations are presented in the below table.
Table 12. Revised Units 1 and 2 Wet Scrubber Upgrade Cost-Effectiveness
for Laramie River Station 221
S&L
S&L
Revised Revised
Cost Item
Unit 1
Unit 2
Unit 1
Unit 2
$4,360,00 $4,360,00
Total Direct Costs (DC)
0
0
Total Direct Cost minus
$4,226,00 $4,226,00
sales tax (DC)
0
0
$1,351,00 $1,351,00
Total Indirect Costs (IC)
0
0
Total Indirect Costs minus
$1,264,00 $1,264,00
Owner's Costs (IC)
0
0
Contingency (% of Direct +
20
20
10
10
Indirect Costs)
Total Capital Investment (DC
$6,853,20 $6,853,20 $6,039,00 $6,039,00
+ IC + contingency)
0
0
0
0
Equipment Life (years) 222
20
20
30
30
Kordzi Report at 35.
Kordzi Report at 36.
221 Kordzi Report at 36-37.
222 As explained in the Kordzi Report at 37, “[i]n the above, S&L’s original cost analysis is
represented by the first two columns, except for one correction: in Appendix B, S&L calculates the
219
220
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Interest Rate (%)
Capital Recovery Factor
(CRF)*
Annualized Capital Cost
Annual Operating Cost
Total Annual Cost
SO2 Removed Based on 2%
Increased Eff. (tpy)
Cost-effectiveness ($/ton)
SO2 Removed Based on 4%
Increased Eff. (tpy)
Cost-effectiveness ($/ton)
SO2 Removed Based on 6%
Increased Eff. (tpy)
Cost-effectiveness ($/ton)

5.25

5.25

3.25

3.25

0.0820

0.0820

0.0527

0.0527

$562,000
$486,900
$1,048,90
0

$562,000 $318,145
$519,600 $486,900
$1,081,60
$805,045
0

$318,145
$519,600

235.0

266.0

235.0

266.0

$4,463

$4,066

$3,426

$3,149

470.0

532.0

470.0

532.0

$2,232

$2,033

$1,713

$1,575

705.0

798.0

705.0

798.0

$1,488

$1,355

$1,142

$1,050

$837,745

For SO2 controls, the corrected cost-effectiveness analyses for the wet
scrubber improvements resulted in values of $1,142/ton, $1,050/ton for Laramie
River Units 1 and 2. These figures ‒ along with those submitted by Basin Electric ‒
are cost-effective. WYDEQ must require that Basin Electric meet emissions limits
at the Laramie River Station and upgrade the wet scrubber systems for Units 1 and
2. These costs are lower than the cost-effectiveness thresholds being established for
the second round regional haze plans by several states, including Arizona ($4,000 to
$6,500/ton223), New Mexico ($7,000 per ton 224), Oregon ($10,000/ton 225), Washington
($6,300/ton for Kraft pulp and paper power boilers 226), and Colorado
($10,000/ton). 227 Thus, based on the reasonableness of above cost-effectiveness
analyses, WYDEQ must require that Units 1 and 2 at Basin Electric’s Laramie
CRF for a 20-year equipment life and a 5.25% interest rate to be 0.0944. However, based on the
common formula that S&L represents, CRF = i(1+ i)n/ (1 + i)n - 1, this value should be 0.0820.”
223 See, e.g., Arizona Department of Environmental Quality, 2021 Regional Haze Four-Factor Initial
Control Determination, Tucson Electric Power Springerville Generating Station, at 15,
https://www.azdeq.gov/2021-regional-haze-sip-planning. (Exhibit 5).
224 See NMED and City of Albuquerque, Regional Haze Stakeholder Outreach Webinar #2, at 12,
https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2017/01/NMED_EHDRH2_8_25_2020.pdf. (Exhibit 6).
225 See, e.g., September 9, 2020 letter from Oregon Department of Environmental Quality to Collins
Forest Products, at 1-2, https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf.
(Exhibit 7).
226 See, e.g., Washington Department of Ecology, Draft Responses to comments for chemical pulp and
paper mills, at 5, 6, and 8,
https://fortress.wa.gov/ecy/ezshare/AQ/RegionalHaze/docs/RespondFLM20210111.pdf. (Exhibit 8).
227 See Colorado Department of Public Health and Environment, In the Matter of Proposed Revisions
to Regulation No. 23, November 17 to 19, 2021 Public Hearing, Prehearing Statement, at 7,
https://drive.google.com/drive/u/1/folders/1TK41unOYnMKp5uuakhZiDK0-fuziE58v. (Exhibit 9).
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River Station install west scrubber improvement, with the emission limitation in
the SIP.
NOx Control Analysis Review of the Laramie River Station
For EGUs, there are many NOx control opportunities that have historically
been found to be very cost-effective because they involve relatively low to no
additional capital costs. Indeed, as is demonstrated throughout the Kordzi Report,
the Wyoming EGUs likely have cost-effective controls available such as upgrades
and optimization measures to existing NOx controls that require little to no capital
expense. EPA’s 2021 Clarification Memo reinforces the importance of considering
these types of controls: 228
A reasonable four-factor analysis will consider the full range of potentially
reasonable options for reducing emissions. The August 2019 Guidance lists
examples of different types of control measures that states may consider in
their Four-Factor Analyses for sources. In addition to add-on controls and
other retrofits, the Guidance also lists emission reductions through improved
work practices; upgrades or replacements for existing, less effective controls;
and year-round operation of existing controls. 229
Given that NOx pollution control systems are already installed at the Laramie
River Station, it is likely that substantial reduction and visibility gains can be
achieved very cost-effectively in this way. 230 A look at emissions data for this source
demonstrates that its NOx pollution control systems are in fact underperforming
and can be upgraded and/or optimized. 231
Laramie River Station’s Unit 1 is equipped with SCR and Units 2 and 3 are
equipped with SNCR systems, which are unable to achieve the NOx reductions that
a properly optimized SNCR can. 232 On this basis alone, WYDEQ must conduct a
NOx four-factor analysis on Units 2 and 3. For Unit 2, the Kordzi Report explained
that installation of the SNCR resulted in a decrease in emissions of just 7.8%, which
equates to the SNCR system’s efficiency. 233 The Kordzi Report further
recommended that:
Considering that the cost of optimization would be largely limited to
additional reagent, it is very likely that such an SNCR optimization would be

2021 Clarification Memo at 7.
2021 Clarification Memo at 7.
230 Kordzi Report at 40.
231 Kordzi Report at 40.
232 Kordzi Report at 40.
233 Kordzi Report at 40.
228
229
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very cost-effective. DEQ must therefore require that Unit 2’s SNCR system
be investigated for optimization. 234
The Kordzi Report reached similar conclusions for Laramie River Station’s Unit 3,
where following installation of SNCR there was a decrease in emissions of just
6.6%. Therefore, the Kordzi Report recommended that “this is likely much lower
than a properly optimized SNCR system is capable of for this Unit and DEQ must
therefore require that Unit 3’s SNCR system be investigated for optimization.” 235
Unit 1 with its SCR controls required a different analysis. Modern SCR
systems should be able to consistently operate at a monthly average NOx level of
0.05 lbs/MMBtu or lower. As the Kordzi Report noted, from the below figure, it is
evident when the SCR system was installed on Unit 1, as the NOx emissions
dropped significantly. 236 Although the revised SIP required a 30-day rolling average
NOx limit of 0.06 lbs/MMBtu, the unit has been regularly achieving monthly
average emissions of 0.05 lbs/MMBtu or below. 237 Therefore, WYDEQ should modify
the SIP to require the more stringent limit of 0.05 lbs/MMBtu or below.
Figure 6. Monthly Emissions for Laramie River Unit 1 238

Kordzi Report at 40.
Kordzi Report at 40.
236 Kordzi Report at 39.
237 Kordzi Report at 39.
238 Kordzi Report at 38.
234
235
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WYDEQ must further analyze emission reductions available from
Laramie River Station’s use of refined coal
As the detailed analysis in the Kordzi Report illustrates, Laramie River’s
SCR and SNCR systems should be quite capable of consistently operating more
efficiently and achieve lower NOx emissions without any reduction in NOx from its
refined coal unit. 239 Therefore, WYDEQ must verify any NOx (or SO2) reductions
from Laramie River’s refined coal unit (or lack thereof) as part of a four-factor
analysis, as the use of refined coal is supposed to minimally be a NOx control and
must be formally evaluated like any other NOx control. 240 Consequently, any
reduction in NOx from its refined coal unit simply means that these systems use
less reagent. 241
Additionally, the NPS’ comments demonstrated that the SCR upgrades will
be cost-effective, notably Laramie River’s contractor “[e]valuation of SCR for Units 2
and 3 drastically overestimates the cost of NOx controls by adding the control
downstream of SNCR.” 242 The NPS further explained that “this results in an
inflated $/ton because SNCR would be discontinued if SCR were added.” 243
Additionally, Laramie River’s contractor “did not use the current CCM workbook
and included costs (Owners Costs, Property Taxes, Insurance) not accepted by EPA
and overestimated Contingency Costs.” Furthermore, Laramie River’s Four-Factor
Analysis “incorrectly applied an interest rate more than double the current 3.25%
current prime rate along with an equipment life shorter than the 30 years
recommended by the CCM.” 244 Additionally, the “Capital Recovery Factor was
overestimated by 79%.” 245 The NPS’ corrected estimates for NOx control costs at the
Laramie River Station are seen in the below table.
Table 13. NPS Estimate for NOx Control Cost – Laramie River Station 246
Expected
Reduction of
NOx (tons/yr)

$/ton NOx
Removed

$14,330,341

2,369

$6,050

$16,662,962

3,262

$5,108

NOx
Control
Option

Total Capital
Investment ($)

Total
Annual Cost
($/yr)

LRS 2

SCR

$222,349,559

LRS 3

SCR

$257,030,581

Unit

Kordzi Report at 42.
Kordzi Report at 42.
241 Kordzi Report at 42.
242 NPS Consultation Comments at 30.
243 NPS Consultation Comments at 40.
244 NPS Consultation Comments at 40.
245 NPS Consultation Comments at 41.
246 NPS Consultation Comments at 42.
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Thus, the NPS found “ opportunities to reduce NOx are cost-effective for Units 2 and
3 and could reduce these emissions by 5,631 tons/year.” 247
For NOx controls, the NPS’ corrected cost-effectiveness analyses installation
of SCRs at Laramie River Units 2 and 3 resulted in values of $6,050/ton, $5,108/ton.
These figures ‒ along with requiring more stringent emission limits at Unit 1 and
optimizing SNCR at Units 2 and 3 (as seen in the Kordzi Report) ‒ are costeffective. WYDEQ must require that Basin Electric meet the more stringent
emissions limit at Unit 1, and ensure that accurate Four-Factor Analyses are
conducted for Units 2 and 3. These costs are lower than the cost-effectiveness
thresholds being established for the second round regional haze plans by several
states, including Arizona ($4,000 to $6,500/ton 248), New Mexico ($7,000 per ton 249),
Oregon ($10,000/ton 250), Washington ($6,300/ton for Kraft pulp and paper power
boilers 251), and Colorado ($10,000/ton). 252 Thus, based on the reasonableness of
above cost-effectiveness analyses, WYDEQ must require that Units 1, 2 and at
Basin Electric’s Laramie River Station be subject to more stringent emission limits,
with the emission limitations in the SIP.
The NPS detailed analysis in its consultation comments, 253 was not
responded to by WYDEQ, contrary to the Act’s requirement to do so. NPS
summarized its conclusions and recommendations as follows:
•

•

The BART Alternative overestimated the effectiveness of SCR and SNCR
(as operated by Basin Electric) to reduce NOx emissions in its BART
Alternative. Actual Continuous Emissions Monitoring data shows that
emission rates have exceeded those upon which the BART Alternative was
based.
The BART Alternative used an obsolete metric to test the impacts of its
proposal. Instead of modeling for impacts of its alternatives on the “20%

NPS Consultation Comments at 30.
See, e.g., Arizona Department of Environmental Quality, 2021 Regional Haze Four-Factor Initial
Control Determination, Tucson Electric Power Springerville Generating Station, at 15,
https://www.azdeq.gov/2021-regional-haze-sip-planning. (Exhibit 5).
249 See NMED and City of Albuquerque, Regional Haze Stakeholder Outreach Webinar #2, at 12,
https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2017/01/NMED_EHDRH2_8_25_2020.pdf. (Exhibit 6).
250 See, e.g., September 9, 2020 letter from Oregon Department of Environmental Quality to Collins
Forest Products, at 1-2, https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf.
(Exhibit 7).
251 See, e.g., Washington Department of Ecology, Draft Responses to comments for chemical pulp and
paper mills, at 5, 6, and 8,
https://fortress.wa.gov/ecy/ezshare/AQ/RegionalHaze/docs/RespondFLM20210111.pdf. (Exhibit 8).
252 See Colorado Department of Public Health and Environment, In the Matter of Proposed Revisions
to Regulation No. 23, November 17 to 19, 2021 Public Hearing, Prehearing Statement, at 7,
https://drive.google.com/drive/u/1/folders/1TK41unOYnMKp5uuakhZiDK0-fuziE58v. (Exhibit 9).
253 NPS Consultation Comments at 29-43.
247
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•
•

•
•

•

•
•

most impaired days” as required by current regulations, EPA allowed use
of the obsolete “20% worst days” metric. This may have biased the results.
Basin Electric used obsolete emissions data to establish a “temporal
profile” and for emission inventory inputs to the CAMx model used to
evaluate the BART Alternative.
LRS Units 1 and 2 circumvented BART for SO2. Although all three units
at LRS were BART-eligible, they were not subject to BART for SO2 due to
their participation in a Section 309 trading program. Because LRS Units 1
and 2 were withdrawn from that trading program, they should have
undergone BART for SO2.
The BART Alternative was based upon invalid assumptions and flawed
modeling analyses. The current round of Regional Haze planning presents
an opportunity to address those errors.
Basin Electric should provide an analysis of why SCR on Unit 1 is not
achieving the 0.04 annual lb/mmBtu rate upon which the BART
Alternative was premised and an appropriate annual emission limit
should be adopted.
Our analyses based upon the current CCM indicate that addition of SCR
to Units 2 & 3 and upgraded SO2 controls on Units 1 & 2 would produce
significantly greater NOx and SO2 reductions at a reasonable costeffectiveness level. (Basin Electric should evaluate addition of DSI to Unit
3.)
Mercury emissions might also be reduced with SCR.
Basin Electric should include DSI for LRS Unit #3 in its four-factor
analyses.
4. PacifiCorp Dave Johnston Power Plant

The PacifiCorp Dave Johnston power plant consists of four EGUs of 134 MW,
134 MW, 255 MW, and 400 MW, respectively. Units 1-3 are dry bottom wall-fired
and Unit 4 is tangentially-fired. All four units burn coal from the Power River
Basin. Units 1 and 2 have no NOx or SO2 controls. Units 3 and 4 are equipped with
dry scrubbers and NOx combustion controls. There are seven Class I areas within
300 km of Dave Johnston:
1.
2.
3.
4.
5.
6.
7.
254

Badlands National Park,
Bridger Wilderness Area,
Mount Zirkel Wilderness Area,
Rawah Wilderness Area,
Rocky Mountain National Park,
Washakie Wilderness Area, and
Wind Cave National Park. 254

NPS Consultation Comments at 23.
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Unit 4 was part of the BART SIP and Unit 3 was part of the BART FIP EPA
finalized on January 30, 2014. 255 This required that Unit 4 meet a 30-day average
NOx limit of 0.15 lbs/MMBtu by March 4, 2019. Unit 3 was required to either meet
a 30-day average NOx limit of 0.07 lbs/MMBtu by March 4, 2019, or retire by
December 31, 2027. PacifiCorp has elected to retire Unit 3 by December 31, 2027.
Because that commitment is federally enforceable, Unit 3 will not be reviewed in
this report. Unit 3 is the only one with a federally enforceable shutdown date.
EPA’s Clarification Memo establishes an expectation that states will, at
minimum, consider SO2 and NOx, in determining control measures for this SIP
process. 256 While we do not agree with the State’s Q/d analysis because it relied on
outdated emissions data, the Q/d results of the Dave Johnston power plant on Wind
Cave National Park are 77.33 (for NOx, SO2 and PM10 combined, updated). 257 While
Proposed SIP contains some information on the dominant pollutant species and
source for the impacted Class I areas, in only does so (as presented above) for the
sources whose closest Class I area is located in Wyoming. The Rawah Wilderness
Area is in Colorado and the Proposed SIP lacks an analysis of the information
provided for the Wyoming Class I areas. Instead, the Proposed SIP only explains
the following overarching characterization:
•

•
•

International Anthropogenic sources were the largest contributor of SO2
to light extinction in Wind Cave National Park between 2014 and 2018 –
47% of SO2 contributions to light extinction came from International
Anthropogenic sources.
US Wildland Prescribed Fires were the largest contributor of OMC to light
extinction in this Class I Area – 74% of OMC contributions to light
extinction came from prescribed fires.
US Anthropogenic sources were responsible for 28% of SO2 contributions
to light extinction, 54% of NOx contributions to light extinction, and 13%
of OMC contributions to light extinction for the 2014-2018 period. 258

Despite the requirement to assess sources’ pollutant impacts at the most impacted
Class I area, WYDEQ failed to do so for Dave Johnston Plant and Wind Cave.
WYDEQ’s Proposed SIP fails to include a Four-Factor Analysis for Dave
Johnston Units 1 and 2. 259 Instead WYDEQ relied on PacifiCorp’s announcement
that it will retire Units 1 and 2. Contrary to the legal requirements discussed
79 Fed. Reg. 5,032 (Jan. 30, 2014).
2021 Clarification Memo at 4-5.
257 Proposed SIP at 100.
258 Proposed SIP at 77.
259 As WYDEQ notes, Unit 3 has a federally enforceable requirement to retire by December 31, 2027
and will not be further reviewed.
255
256

69

earlier, WYDEQ does not include these retirements in the SIP. Furthermore,
PacifiCorp’s assertions to avoid the Four-Factor Analysis for Units 1 and 2 are
flawed for the same reasons provided for the other PacifiCorp EGUs. These
erroneous arguments included: effective controls in place; reliance on earlier BART
determination; implementation of MATS requirements; and changes in operating
parameters. Additionally, PacifiCorp suggests that EPA’s proposed revisions to
“Effluent Limitations Guidelines (“ELGs”) and Standards for the Steam Electric
Power Generating Point Source Category for regulation of wastewater discharges
from power plants could also impact the certainty of retirement for Dave Johnston
Unit 1 and Unit 2 during the second planning period, if those rules are finalized as
proposed.” 260 This argument is not something WYDEQ can rely on for several
reasons: EPA’s proposed revisions are just a proposal, the agency has not taken a
final action; and PacifiCorp did not include commitments for retirement in the SIP.
Without enforceable SIP retirement measures, Four-Factor Analyses are necessary
for Units 1 and 2.
SO2 Control Analysis Review of Review of the Dave Johnston Units
WYDEQ determined that no additional SO2 controls are necessary at this
source. As detailed below and incorporated Kordzi Report, WYDEQ’s determination
is not supported by secured retirements. Moreover the Kordzi Report clearly shows
there are cost-effective controls available for SO2 emissions from Units 1 and 2.
The Kordzi Report includes figures, which show that both Units 1 and 2 have
SO2 emissions consistently at least ten times a rate of 0.06 lbs/MMBtu, which is
considered well controlled for a dry scrubber installed on a coal-fired EGU. 261 As
noted above for other Wyoming EGUs, Wyoming’s participation in the Western
Backstop Trading Program in the first regional haze planning period meant that
WDEQ neither required nor completed source-specific BART or reasonable progress
analyses for Dave Johnston Units 1 and 2 SO2 emissions and these sources were
effectively exempted from RH retrofit requirements. However, technically feasible,
cost-effective SO2 controls are available for these units. As an example of the costs
to control, the below table from the Kordzi Report presents the cost-effectiveness
calculations for SDA at Unit 1, which are expected to be similar for Unit 2, with
costs per ton of $3,794 for wet scrubbers. 262

PacifiCorp Submittal at 12-13.
Kordzi Report at 44, citing 2021, Section 5 SO2 and Acid Gas Controls, Chapter 1 Wet and Dry
Scrubbers for Acid Gas Control, at 15.
262 Kordzi Report at 44-45.
260
261
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Table 15. Summary of the Dave Johnston Unit 1 SDA Cost-Effectiveness
Calculations 263

For SO2 controls, the cost-effectiveness analysis resulted in a value of
$3,794/ton for Dave Johnston Unit 1. The Kordzi Report explains that a costeffectiveness calculation was not done for Unit 2, but such a calculation is expected
to be very similar. 264 This figure from the Kordzi Report is cost-effective for both
Units. The NPS’s consultation comments included corrected control costs for both
Units 1 and 2 at Dave Johnston, which are seen in the below table, 265 and are
similarly cost-effective and within the range of the Kordzi Report figures.

Kordzi Report at 44-45.
Kordzi Report at 45.
265 NPS Consultation Comments at 28.
263
264
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Table 16. NPS Estimate for SDA SO2 Control Costs for Dave Johnston Units
1 and 2 266
Unit
Dave Johnston
Unit 1
Dave Johnston
Unit 2

SO2
Control
Option

Total Capital
Investment ($)

Total
Annual
Cost ($/yr)

Expected
Reduction
of SO2
tons/yr

$/ton SO2
Removed

SDA

$116,579,175

$10,155,323

2,352

$4,318

SDA

$117,692,016

$10,387,897

2,675

$3,884

WYDEQ must require that PacifiCorp meet emissions limits at the Dave
Johnston Plant and install SDA for Units 1 and 2. These costs are lower than the
cost-effectiveness thresholds being established for the second round regional haze
plans by several states, including Arizona ($4,000 to $6,500/ton267), New Mexico
($7,000 per ton 268), Oregon ($10,000/ton 269), Washington ($6,300/ton for Kraft pulp
and paper power boilers 270), and Colorado ($10,000/ton). 271 This analysis
demonstrates the reasonableness of requiring SO2 emissions reductions from Units
1 and 2 at PacifiCorp’s Dave Johnston Plant, which WYDEQ must require in its SIP
through accurate Four-Factor Analyses, which should reflect the figures in the
Kordzi Report and NPS Four-Factor Analyses. Alternatively, WYDEQ could
incorporate PacifiCorp’s stated retirement date of December 31, 2027 into the SIP
so that it is made federally enforceable.
For Unit 4 at the Dave Johnston power plant, the Kordzi Report includes a
graph of monthly historical SO2 emission data, which demonstrates that the unit is
only averaging a scrubber efficiency of 82%. 272 Modern SDA scrubbers should be
able to operate continuously at an efficiency of 95%, with a floor of 0.06
lbs/MMBtu. 273 The NPS “evaluated addition of DSI using hydrated lime (to be
NPS Consultation Comments at 28.
See, e.g., Arizona Department of Environmental Quality, 2021 Regional Haze Four-Factor Initial
Control Determination, Tucson Electric Power Springerville Generating Station, at 15,
https://www.azdeq.gov/2021-regional-haze-sip-planning. (Exhibit 5).
268 See NMED and City of Albuquerque, Regional Haze Stakeholder Outreach Webinar #2, at 12,
https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2017/01/NMED_EHDRH2_8_25_2020.pdf. (Exhibit 6).
269 See, e.g., September 9, 2020 letter from Oregon Department of Environmental Quality to Collins
Forest Products, at 1-2, https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf.
(Exhibit 7).
270 See, e.g., Washington Department of Ecology, Draft Responses to comments for chemical pulp and
paper mills, at 5, 6, and 8,
https://fortress.wa.gov/ecy/ezshare/AQ/RegionalHaze/docs/RespondFLM20210111.pdf. (Exhibit 8).
271 See Colorado Department of Public Health and Environment, In the Matter of Proposed Revisions
to Regulation No. 23, November 17 to 19, 2021 Public Hearing, Prehearing Statement, at 7,
https://drive.google.com/drive/u/1/folders/1TK41unOYnMKp5uuakhZiDK0-fuziE58v. (Exhibit 9).
272 Kordzi Report at 46.
273 Kordzi Report at 45.
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compatible with the existing dry lime scrubbing system).” 274 The NPS Four-Factor
Analyses results are presented in the below table.
Table 17. NPS Estimate for DSI SO2 Control Costs for Dave Johnston Unit
4 275
Unit

SO2
Control
Option

Total Capital
Investment ($)

Total Annual
Cost ($/yr)

$/ton SO2
Removed

Dave Johnston
Unit 4

Expected
Reduction
of SO2
tons/yr

DSI

$7,164,795

$4,495,427

711

$6,324

WYDEQ must ensure that an accurate Four-Factor Analysis is conducted for
controlling SO2 emissions at Unit 4 of PacifiCorp’s Dave Johnston plant. The
Kordzi Report and NPS consultation comments indicate that additional controls are
available. Indeed, the NPS consultation comments showed that costs of $6,324/ton
are lower than the cost-effectiveness thresholds being established for the second
round regional haze plans by several states, including Arizona ($4,000 to
$6,500/ton276), New Mexico ($7,000 per ton 277), Oregon ($10,000/ton 278), Washington
($6,300/ton for Kraft pulp and paper power boilers 279), and Colorado
($10,000/ton). 280 These analyses demonstrate the reasonableness of requiring SO2
emissions reductions from Units 4 at PacifiCorp’s Dave Johnston Plant, which
WYDEQ must require in its SIP through accurate Four-Factor Analyses, which
should reflect the figure NPS Four-Factor Analysis.
NOx Control Analysis Review of Review of the Dave Johnston Units
WYDEQ determined that no additional NOx controls are necessary at this
source. As detailed below and incorporated Kordzi Report, WYDEQ’s determination

NPS Consultation Comments at 29.
NPS Consultation Comments at 29.
276 See, e.g., Arizona Department of Environmental Quality, 2021 Regional Haze Four-Factor Initial
Control Determination, Tucson Electric Power Springerville Generating Station, at 15,
https://www.azdeq.gov/2021-regional-haze-sip-planning. (Exhibit 5).
277 See NMED and City of Albuquerque, Regional Haze Stakeholder Outreach Webinar #2, at 12,
https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2017/01/NMED_EHDRH2_8_25_2020.pdf. (Exhibit 6).
278 See, e.g., September 9, 2020 letter from Oregon Department of Environmental Quality to Collins
Forest Products, at 1-2, https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf.
(Exhibit 7).
279 See, e.g., Washington Department of Ecology, Draft Responses to comments for chemical pulp and
paper mills, at 5, 6, and 8,
https://fortress.wa.gov/ecy/ezshare/AQ/RegionalHaze/docs/RespondFLM20210111.pdf. (Exhibit 8).
280 See Colorado Department of Public Health and Environment, In the Matter of Proposed Revisions
to Regulation No. 23, November 17 to 19, 2021 Public Hearing, Prehearing Statement, at 7,
https://drive.google.com/drive/u/1/folders/1TK41unOYnMKp5uuakhZiDK0-fuziE58v. (Exhibit 9).
274
275
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is not supported by secured retirements. Moreover, the Kordzi Report clearly shows
there are cost-effective controls available for NOx emissions from Units 1, 2 and 4.
As an initial matter, it’s important to note that as seen in the figures in the
Kordzi Report, both Units 1 and 2 have NOx emissions consistently above 0.35
lbs/MMBtu, which is significantly above the NOx level of 0.05 lbs/MMBtu for the
best controlled coal-fired EGUs that use SCR. 281 Cost-effectiveness calculations
were not made in the Kordzi Report, as the results were expected to be similar. 282
As a consequence, the Kordzi Report calculated the cost-effectiveness of both SCR
and SNCR controls, using EPA’s Air Pollution Control Cost Estimation
Spreadsheets for SCR and SNCR, part of Section 4 of the Control Cost Manual. 283
As detailed in the Kordzi Report, both SNCR and SCR are cost effective, and since
the NOx removal with SCR is more than three times that of SNCR, WYDEQ must
require SCR. The results for SCR are presented in the below table for Unit 1:
Table 18. Selected Inputs and Outputs for Dave Johnston Unit 1 SCR CostEffectiveness Calculation 284
Fuel type
Coal
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)

1
134
MW
8,146
Btu/lb
772,288
MWh
10.86 MMBtu/MW
0.348
MMBtu/lb
0.05
MMBtu/lb
Ammonia
4,960
feet
2020
3.25
Percent
30
years
$66,267,963
$778,100
$3,498,926

Kordzi Report at 46.
Kordzi Report at 48. Indeed, this assumption regarding similar SCR NOx control costs and Dave
Johnston Units 1 and 2 is seen in the NPS Consultation Comments, where the NPS’ costeffectiveness calculations for Units 1 and 2 were $3,404 and $2,818, see NPS Consultation
Comments at 28.
283 See CCM at Section 4.
284 See Files included with the Kordzi Report entitled, “Dave Johnston 1 SNCR-25 CCM costeffectiveness.xlsm,” “Dave Johnston 1 SNCR-40 CCM cost-effectiveness.xlsm,” and “Dave Johnston 1
SCR CCM cost-effectiveness.xlsm” for more details concerning the input choices.
281
282
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Total Annual Costs (TAC) = DAC +
IDAC
NOx removed
Cost-effectiveness

$4,277,026
1,250
$3,423

tons/year
$/ton

The NPS’s consultation comments included its Four-Factor Analyses for the
Dave Johnston Units 1, 2 and 4. The NPS explained that “[t]he cost analyses relied
upon by WY AQD for Unit 4 were prepared by Sargent & Lundy and were not based
upon the current versions of the EPA Control Cost Manual (CCM).” 285 The NPS’s
comments to WYDEQ further explains that PacifiCorp’s analyses “contained several
errors (inclusion of owner’s costs, inflated contingency cost, unsupported interest
rate, shortened remaining useful life).” 286 The NPS “applied the current CCM SCR
workbook to Johnston Units 1, 2 & 4 and produced the results” in the below table. 287
Table 14. NPS Estimate for SCR NOx Control Costs for Dave Johnston
Units 1, 2, and 4 288
Unit
Dave Johnston
Unit 1
Dave Johnston
Unit 2
Dave Johnston
Unit 4

NOx
Control
Option

Total Capital
Investment ($)

Total
Annual Cost
($/yr)

Expected
Reduction
of NOx
tons/yr

$/ton NOx
Removed

SCR

$67,093,477

$4,107,230

1,206

$3,404

SCR

$68,457,318

$4,232,974

1,502

$2,818

SCR

$146,265,883

$8,902,957

1,124

$7,918

For NOx controls, the NPS’ corrected cost-effectiveness analyses installation
of SCRs at Dave Johnston Units 1, 2, and 4 resulted in values of $3,404/ton,
$2,818/ton, and $7,918. The NPS figure for Unit 1 ($3,404/ton) is similar to that in
the Kordzi Report for the same Unit ($3,423). These NPS and Kordzi figures are
cost-effective. WYDEQ must ensure that accurate Four-Factor Analyses are
conducted for Units 1, 2 and 4. These costs are lower and in line with the costeffectiveness thresholds being established for the second round regional haze plans
by several states, including Arizona ($4,000 to $6,500/ton289), New Mexico ($7,000

NPS Consultation Comments at 27.
NPS Consultation Comments at 27.
287 NPS Consultation Comments at 27-28.
288 NPS Consultation Comments at 28.
289 See, e.g., Arizona Department of Environmental Quality, 2021 Regional Haze Four-Factor Initial
Control Determination, Tucson Electric Power Springerville Generating Station, at 15,
https://www.azdeq.gov/2021-regional-haze-sip-planning. (Exhibit 5).
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per ton 290), Oregon ($10,000/ton291), Washington ($6,300/ton for Kraft pulp and
paper power boilers 292), and Colorado ($10,000/ton). 293 Thus, these analyses
demonstrate the reasonableness of requiring NOx emissions reductions from Units
1 and 2 at PacifiCorp’s Dave Johnston Plant, which WYDEQ must require in its
SIP. Therefore, based on the above cost-effectiveness calculations, DEQ must
require that: (1) both Units 1 and 2 undergo actual four-factor analyses for NOx,
which as shown above and in the Kordzi Report and NPS consultation comments
will result in SCR being cost-effective; or (2) incorporate PacifiCorp’s stated
retirement date of December 31, 2027 into the SIP so that it is made federally
enforceable.
PacifiCorp’s NOx Four-Factor Analysis for Dave Johnston Unit 4, which
examined SCR and SNCR, suffers from many of the flaws identified for the other
PacifiCorp sources, including:
•
•
•
•
•

Lack of any documentation for cost figures;
Inflated 7 % interest rate;
Truncated 20-year equipment life;
Erroneous inclusion of owner’s costs; and
20% contingency.

This flawed analysis resulted in a SCR cost-effectiveness figure of $11,480/ton and
an SNCR cost-effectiveness figure of $15,411/ton.
The NPS explained that Dave Johnston Unit 4 is a tangentially-fired boiler
manufactured by Combustion Engineering, (now Alstom) and commenced service in
1972 and was subject to BART review. 294 The original burners were replaced in
1976 with concentric-firing first generation LNB and were upgraded to LNB
Technology w/Separated OFA which began Jun 12, 2009. 295
The Kordzi Report explains that it employed EPA’s independent cost
analyses for SNCR and SCR the results appear in the tables below.
See NMED and City of Albuquerque, Regional Haze Stakeholder Outreach Webinar #2, at 12,
https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2017/01/NMED_EHDRH2_8_25_2020.pdf. (Exhibit 6).
291 See, e.g., September 9, 2020 letter from Oregon Department of Environmental Quality to Collins
Forest Products, at 1-2, https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf.
(Exhibit 7).
292 See, e.g., Washington Department of Ecology, Draft Responses to comments for chemical pulp and
paper mills, at 5, 6, and 8,
https://fortress.wa.gov/ecy/ezshare/AQ/RegionalHaze/docs/RespondFLM20210111.pdf. (Exhibit 8).
293 See Colorado Department of Public Health and Environment, In the Matter of Proposed Revisions
to Regulation No. 23, November 17 to 19, 2021 Public Hearing, Prehearing Statement, at 7,
https://drive.google.com/drive/u/1/folders/1TK41unOYnMKp5uuakhZiDK0-fuziE58v. (Exhibit 9).
294 NPS Consultation Comments at 25.
295 NPS Consultation Comments at 25.
290
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Table 19. Summary of Dave Johnson Unit 4 SNCR Cost-Effectiveness
Calculation 296
Fuel type
Coal
Retrofit factor
1
MW rating
400
MW
HHV
8,170
Btu/lb
Annual MWh output
2,065,833
MWh
Net plant heat input rate (NPHR)
10.7 MMBtu/MW
Desired SNCR efficiency
20
Percent
NOx inlet
0.135
MMBtu/lb
NOx outlet
0.108
MMBtu/lb
Reagent
Ammonia
Plant elevation
4,960
feet
Desired dollar-year
2020
Interest rate
3.25
Percent
Equipment life
30
years
Total Capital Investment (TCI)
$10,895,823
Direct Annual Costs (DAC)
$348,118
Indirect Annual Costs (IDAC)
$579,113
Total Annual Costs (TAC) = DAC +
$927,231
IDAC
NOx removed
298
tons/year
Cost-effectiveness
$3,107
$/ton
The Kordzi Report further explains that as seen in the above analysis using EPA’s
methodology, PacifiCorp’s cost-effectiveness figure for an SNCR installation on
Dave Johnston Unit 4 of $15,411/ton is highly inflated in comparison to that using
EPA’s Control Cost Manual’s procedure. 297 Next, the Kordzi Report provides a
summary of cost-effectiveness calculations for installation of SCR Dave Johnston
Unit 4, as seen in the below table.

296
297

Kordzi Report at 48-49.
Kordzi Report at 49.
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Table 20. Summary of Dave Johnston Unit 4 SCR Cost-Effectiveness
Calculation 298

The Kordzi Report explained that, as seen in the above table, “using EPA’s
SCR cost model and correcting for a number of incorrect or unjustified
parameters” 299 the PacifiCorp contractor’s cost-effectiveness figure of $11,480 for
SCR at Unit 4 is improved to $10,019.
Moreover, the NPS’ Consultation Comments included a critique and
numerous recommendations for Dave Johnston’s units, which are summarized
below. In particular, the NPS’ cost-effective analysis for installation of SCR on Dave
Johnston Unit 4 is future improved. The NPS explained that the “cost analyses
relied upon by WY AQD for Unit 4 were prepared by Sargent & Lundy and were not
based upon the current versions of the EPA Control Cost Manual.” 300 The NPS also
Kordzi Report at 50.
Kordzi Report at 50.
300 NPS Consultation Comments at 27.
298
299

78

explained that the PacifiCorp contractor’s analysis “contained several errors
(inclusion of owner’s costs, inflated contingency cost, unsupported interest rate,
shortened remaining useful life).” 301 The NPS “applied the current CCM SCR
workbook to Johnston Units 1, 2 & 4 and produced the results [in the] below” in
Table 14 above.
Thus, for NOx controls, the cost-effectiveness analyses in the Kordzi Report
and by the NPS resulted in a values of $10,019 and $7,918. 302 These figures
demonstrate that SCR is cost-effective at Unit 4. WYDEQ must require that
PacifiCorp meet emissions limits at the Dave Johnston Unit 4 and install SCR.
These costs are lower than and within the range of the cost-effectiveness thresholds
being established for the second round regional haze plans by several states,
including Oregon ($10,000/ton303), Colorado ($10,000/ton), 304 and the other states
identified elsewhere in these comments. These analyses demonstrate the
reasonableness of requiring NOx emissions reductions from Unit 4 at PacifiCorp’s
Dave Johnston plant. Thus, WYDEQ must require that Unit 4 undergo a corrected
Four-Factor Analysis for NOx, which as shown in the Kordzi Report and NPS
Consultation Comments, will result in SCR being cost-effective, and require the
associated limits.
Based on the detailed analysis the NPS provided to WYDEQ, the NPS
provided that following conclusions and recommendations for the Dave Johnston
power plant:
•
•
•

WY AQD should make the 2027 closure of Johnston Units 1 & 2 federallyenforceable or conduct four-factor analyses.
Our analyses based upon the current CCM indicate that addition of SCR
to Johnston Units 1 & 2 would be cost-effective based upon the costeffectiveness thresholds applied by many states.
Our analyses based upon the current CCM indicate that addition of SCR
to Johnston Unit 4 would be cost-effective based upon the $10,000 costeffectiveness threshold applied by Colorado and Oregon.

NPS Consultation Comments at 27.
As explained elsewhere in this comment letter, contrary to the Act’s requirements to consider,
respond to and share the FLM comments with the public during the public notice and comment
period, WYDEQ did not. Commenters do not have the spreadsheets and detailed cost-effectiveness
analyses that supports the NPS’ written comments. Thus, we are unable to opine of the different
cost-effectives figures for SCR at Unit 4.
303 See, e.g., September 9, 2020 letter from Oregon Department of Environmental Quality to Collins
Forest Products, at 1-2, https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf.
(Exhibit 7).
304 See Colorado Department of Public Health and Environment, In the Matter of Proposed Revisions
to Regulation No. 23, November 17 to 19, 2021 Public Hearing, Prehearing Statement, at 7,
https://drive.google.com/drive/u/1/folders/1TK41unOYnMKp5uuakhZiDK0-fuziE58v. (Exhibit 9).
301
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•
•
•

Our analyses based upon the current CCM indicate that addition of SDA
to Johnston Units 1 & 2 would be cost-effective based upon the costeffectiveness thresholds applied by many states.
WY AQD should evaluate upgrading the scrubber on Unit 4.
Our analyses of adding DSI to Johnston Unit 4 indicates that it would be
cost-effective based upon the $10,000 cost-effectiveness threshold applied
by Colorado and Oregon, the $7,000/ton threshold applied by New Mexico,
and the $6,500/ton threshold used by Arizona. 305

WYDEQ failed to provide its responses to the NPS consultation comments, thus it
failed to meet the Act’s requirements to do so.
5. PacifiCorp Wyodak Power Plant
WYDEQ should also affirm necessary NOx controls, required in EPA’s
Wyoming FIP for the first planning period, for the PacifiCorp Wyodak Power Plant.
The Wyodak Plant consists of one dry bottom wall-fired 402 MW EGU that burns
coal from the Power River Basin. Unit 1 is equipped with a dry scrubber and NOx
combustion controls. Unit 1 was part of the BART FIP EPA finalized on January 30,
2014. 306 This required that it meet a 30-day average NOx limit of 0.07 lbs/MMBtu
by March 4, 2019, which would have required the installation of SCR. Wyoming and
PacifiCorp challenged this determination in the Tenth Circuit Court of Appeals,
which stayed the Wyodak compliance obligation while litigation was pending. 307
While the litigation was pending, EPA, Wyoming, and PacifiCorp entered
into negotiations regarding this determination and EPA proposed a settlement. 308
The Conservation Organizations and National Park Service both submitted
comments in early 2021 objecting to this settlement , which is ill-conceived, lacks
any documentation, and circumvents the requirements of the Regional Haze Rule.
These comments are attached to this letter. 309 In the year since the comments were
NPS Consultation Comments at 29.
79 Fed. Reg. 5,032 (Jan. 30, 2014).
307 See State of Wyoming et al. v. U.S. EPA, Case Nos. 14-9529, 14-9530, 14-9533, 14-9534 (consol.),
Order Granting Mot. to Stay (Sept. 9, 2014).
308 See EPA, “Proposed Settlement Agreement to resolve petitions for review filed by the State of
Wyoming and PacifiCorp with respect to PacifiCorp’s Wyodak electric generating unit,”
https://www.regulations.gov/docket/EPA-HQ-OGC-20200717/document?documentTypes=Notice%2CSupporting%20%26%20Related%20Material, (Exhibit
10).
309 Joe Kordzi, “A Review of the Proposed PacifiCorp Wyodak BART Settlement Agreement,” (Jan.
2021) (Exhibit 11) (as explained in n.1, this Technical Report was enclosed with the Letter from
Jenny Harbine, Earthjustice and John Barth, Attorney at Law, to Stephanie L. Hogan, Air and
Radiation Law Office, Office of General Counsel, U.S. Environmental Protection Agency, “ Proposed
Settlement Agreement, Wyoming Regional Haze, EPA–HQ–OGC–2020–0717,” (March 3, 2021); see
also, Letter from Herbert C. Frost, Regional Director, IR 3, 4, 5. National Park Service, Department
305
306
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submitted, EPA has not finalized its proposed settlement. At this point, no
information has been presented to the public that would justify any reconsideration
of EPA’s 2014 FIP, which was very well developed and documented. Indeed, now
that Wyoming has entered the second RH planning period, the need to make
reasonable progress only strengthens the case for Wyodak to meet a 0.07
lbs/MMBtu NOx limit, as EPA originally determined in 2014. Therefore, there is no
reason to reconsider this determination.
C. WYDEQ must subject the non-EGUS and ensure that complete
and accurate Four-Factor Analyses are submitted to EPA
1. Westvaco (Genesis Alkali)
The Westvaco Facility is a mining and processing facility for trona. Both the
NS-1A and NS-1B coal-fired boilers were part of the BART SIP EPA finalized on
January 30, 2014. 310 This required that these units meet 30-day average NOx limit
of 0.35 lbs/MMBtu by March 4, 2019.
Westvaco’s Four-Factor Analysis considered the No. 6 (NS-1A) and No. 7 (NS1B) coal-fired boilers, the Mono 2 gas-fired calciner, the Mono 5 gas-fired calciner,
and the SM-1 gas-fired lime kiln. 311 As the Kordzi Report explains, unfortunately,
due to the lack of detail in Westvaco’s report, none of its cost-effectiveness
calculations can be independently judged, other than the observations offered here.
Additionally, as detailed and discussed in the Kordzi Report, the Westvaco FourFactor Analysis suffers numerous flaws, including:
•
•
•

Only considered the RACT/BACT/LAER Clearinghouse for feasible
controls (and failed to consider permits and other final agency actions that
established technology-based emission controls);
Failed to document and provide input data for the control cost analyses;
and
Used incorrect parameters for: interest rate, equipment life retrofit
factors, owner’s costs, and sale tax.

WYDEQ must ensure that all of these errors are corrected and based on the
corrections, including emission limitations in the SIP.

of Interior, to Gautam Srinivasan, Associate General Counsel, Air and Radiation Law Office, U.S.
Environmental Protection Agency, “Comments on proposed Settlement Agreement with respect to
PacifiCorp’s Wyodak power plant. Docket ID No. EPA–HQ–OGC–2020–0717,” (Feb. 1, 2021) (Exhibit
12).
310 See 79 Fed. Reg. 5,032 (Jan. 30, 2014).
311 See Regional Haze Rule Four Factor Analysis for The Genesis Alkali Westvaco Facility, February
2020, Appendix E.
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Additionally, WYDEQ did not investigate scrubber upgrades for the boilers
and Westvaco must provide the additional details outlined in the Kordzi Report so
that the systems can be evaluated and emission limitations included in the SIP. 312
2. Laramie Portland Cement Plant
The Laramie Portland Cement Plant manufactures cement using one long‐
dry process kiln (Kiln No. 1) and one long‐dry 2‐stage preheater kiln (Kiln No. 2).
Kiln No. 1 is a 29 ton per hour of clinker long‐dry kiln and Kiln No. 2 is a 62.5
ton/hr long‐dry kiln. Kiln No. 2 is equipped with a 2‐stage preheater and a roller
mill that provides raw feed to both kilns. Both kilns burn petroleum coke and coal.
Neither kiln at the Laramie Portland Cement Plant has any NOx or SO2
controls. Although reviewed for controls in the first planning period, DEQ declined
to require them.
The Report submitted to WYDEQ by the Laramie Portland Cement Plant
suffers numerous flaws detailed in the Kordzi Report, which include:
•
•
•
•
•
•

Failed to consider SCR and LoTOx for the kilns;
Failed to document its cost items;
Used a useful life of only 10 years;
Used an inflated interest rate of 10%;
Failed to justify the loss sales penalty charge; and
Assumed use of urea in its cost-effectiveness analysis, when ammonia
results in a more cost-effective option. 313

The Kordzi Report calculated revised cost-effectiveness for the Laramie
Portland Cement Plant as seen in the below table.
Table 22. Laramie Cement Revised Cost-Effectiveness 314
Laramie
Scenario Scenario
Cement
1
2
Percent Control
25%
25%
25%
TOTAL INSTALLED CAPITAL
$5,833,000 $5,833,000 $5,833,000
COSTS
TOTAL INSTALLED CAPITAL
$5,723,340 $5,723,340
COSTS minus sales tax
Direct Costs

Kordzi Report at 51-53.
Kordzi Report at 53-57.
314 Kordzi Report at 56-57.
312
313
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Operating Labor: 1 hr/shift @ $118.19/hr)
(C)
(2) Supervisory Labor [0.15 (C)]
(3) Maintenance Labor: 1 hr/shift @
$118.19/hr)
(4) Parts and Materials [100 percent of
maintenance labor + 0.10(A)]
(5) Utilities
(a) Electricity ($0.09/kW-hr, 373 kW,
8,760 hr/yr)
(b) CEMS Operating Costs (includes
annual RATA)
(6) Annual Nozzle Lance (2 levels each
kiln containing 3 lances = 6 lances per
kiln) Replacement Cost
(7) Urea Reagent (2 gpm per kiln @ $0.79
/gal)
(8) CKD loss sales penalty [275,156 tpy x
$50/ton (sell price - disposal price)]
Total Direct Costs
INDIRECT COSTS
(8) Overhead [0.80 (1.15C + 0.04 TDC)]
(9) Property Tax (0.01 TCC)
(10) Insurance (0.01 TCC)
(11) G&A Charges (0.02 TCC)
(12) Capital Recovery (CRF * TCC)
Equipment Life Years)
Interest rate (%)
(a) Capital Recovery Factor (CRF)
Total Indirect Costs
TOTAL ANNUALIZED COSTS
Tons/year of NO x Removed from Both
Kilns
COST EFFECTIVENESS ($/ton NO x
removed)

$129,418

$129,418

$129,418

$19,413

$19,413

$19,413

$129,418

$129,418

$129,418

$312,184

$312,184

$312,184

$294,026

$294,026

$294,026

$116,000

$116,000

$116,000

$121,200

$121,200

$121,200

$1,660,896

$1,660,896

$1,660,896

$13,757,838

$0

$0

$16,540,393 $2,782,555 $2,782,555
$240,784
$240,784
$240,784
$58,330
$58,330
$58,330
$58,330
$58,330
$58,330
$116,660
$116,660
$116,660
$949,294
$931,447
$301,515
10
10
30
10.00
10.00
3.25
0.1627
0.1627
0.0527
$1,423,398 $1,405,551
$775,619
$17,963,791 $4,188,106 $3,558,174
1,150.2

1,151.2

1,152.2

$15,618

$3,638

$3,088

The Kordzi Report explained that, as can be seen from the above analysis,
Laramie’s “CKD loss sales penalty charge” is a determinative charge and must be
strictly documented. 315 WYDEQ must ensure that all of these errors are corrected
315

Kordzi Report at 57.
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and based on the corrections, include reasonable progress emission limitations in
the SIP.
The NPS consultation comments also found errors in the source’s Four-Factor
Analysis, similar to those presented in the Kordzi Report. 316 Additionally, the NPS
let WYDEQ know of concerns regarding the sources’ cost analysis, which included
an annual cost of over $13.7 million per year due to lost sales of cement kiln dust. 317
The NPS explained that the “analysis states that addition of an SNCR system
‘could’ eliminate the possibility of selling the cement kiln dust due to ammonia and
salt absorption into the dust collected in the baghouse.” 318 The NPS had previously
“asked Wyoming DEQ whether the company was aware of a situation where SNCR
had resulted in lost kiln dust sales but to our knowledge we have not received a
reply.” 319 Despite the legal requirement to respond to the NPS, WYDEQ did not
respond and explain why it disagree with the NPS comments. 320 Thus, the NPS’
consultation comments explains that, “[w]e [continue to] disagree with the inclusion
of this cost as no additional justification was provided in the four-factor analysis.” 321
The NPS was concerned about this cost because it “accounts for approximately 77%
of the annualized costs in the four-factor analysis.” 322 The NPS explained that as
seen the Excel workbook it provide to WYDEQ – which was not provided to the
public by Wyoming for this or any of the sources NPS analyzed – the NPS estimated
costs using the company’s capital and other costs, but did not include the annual
cost for lost cement kiln dust and used a 3.25% interest rate. 323 The NPS results
showed a cost of just $2,752/ton of NOx removed for both kilns, which they indicated
“is reasonable.” 324
We request that Wyoming correct errors in the cost estimates and require
reasonable controls for NOx reductions from Laramie Portland Cement.
3. Green River Works
The Green River Works Facility is a mining and processing facility for trona.
The Tata Chemicals (Soda Ash) Partners Green River Works is located
approximately 15 miles west- northwest of Green River, Wyoming. 325 Tata
Chemicals’ manufacturing facility consists of an underground trona mine and a

NPS Consultation Comments at 43-44.
NPS Consultation Comments at 44.
318 NPS Consultation Comments at 44.
319 NPS Consultation Comments at 44.
320 NPS Consultation Comments at 44.
321 NPS Consultation Comments at 44.
322 NPS Consultation Comments at 44.
323 NPS Consultation Comments at 44.
324 NPS Consultation Comments at 44.
325 NPS Consultation Comments at 44.
316
317
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surface refining plant that processes the ore into soda ash. 326 The sources reviewed
include five natural gas calciners each rated at 50 MMBtu/hr of heat input, two
natural gas calciners are each rated at 200 MMBtu/hr of heat input, a coal-fired C
Boiler with a heat input of 534 MMBtu/hr and a coal-fired D Boiler with a heat
input of 880 MMBtu/hr. Both boilers are equipped with recent installations (20172018) of DSI for SO2 control, hot and cold-side ESPs for particulate matter control,
and low NOx burners with separated overfire air for NOx control. Both the C and D
coal-fired boilers were part of the BART SIP EPA finalized on January 30, 2014, 327
which required that these units meet 30-day average NOx limit of 0.28 lbs/MMBtu
by March 4, 2019.
As explained in the Kordzi Report, there are numerous flaws in Green River’s
report that must be corrected:
•
•
•
•
•
•

Potential DSI system efficiency improvements must be documented;
For boilers C and D, WYDEQ must consider particular DSI upgrades,
which were not discussed: DSI systems with baghouses; and grind trona
before injection;
Overestimation of SNCR cost-effectiveness for boilers C and D;
Inflated interest rate of 5.5%;
Truncated equipment life of 20 years; and
Elevated retrofit factor of 1.1.

The Kordzi Report corrected these flaws, used default values for
undocumented parameters, and conducted revised cost-effectiveness calculations for
SNCR on C and D Boilers. The revised cost-effectiveness analysis resulted in $3,651
$/ton for C Boiler, and $3,160 $/ton for D Boiler. In contrast, Green River calculated
SNCR cost-effectiveness figures for the C and D Boilers of $6,221/ton and
$5,339/ton, respectively. Both the revised figures and figures provided by Green
River are cost-effective and WYDEQ should require that Green River install these
controls. Several states are using a cost-effectiveness threshold of $10,000 per ton
(e.g., Oregon 328 and Colorado), 329 and the other states identified elsewhere in these
NPS Consultation Comments at 44.
79 Fed. Reg. 5,032 (Jan. 30, 2014).
328 Oregon is using $10,000/ton or possibly even higher. See, e.g., Letter from Oregon Department of
Environmental Quality to Collins Forest Products, (Sept. 9, 2020), at 1-2,
https://www.oregon.gov/deq/aq/Documents/18-0013CollinsDEQletter.pdf (last visited March 13,
2022) (Exhibit 7).
329 “Prehearing Statement of the Colorado Department of Public Health and Environmental, Air
Pollution Control Division,” In the Matter of Proposed Revisions to Regulation No 23 (Oct. 7, 2021) at
7, (which further explained that “[t]his threshold is applied to the individual pollutants in the control
strategy analyses, specifically NOx, PM, and SO2. This threshold value is an increase from Round 1
and reflects the fact that with each successive round of planning, less costly and easier to implement
strategies have already been adopted. Colorado has maintained this threshold throughout the
planning process despite the fact that each of the Class I areas in Colorado is below the URP for
326
327
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comments, which demonstrates the reasonable approach of ratcheting up of costs
from one planning period to the next.
In addition to the flaws noted by Kordzi, the NPS’ consultation comments
identified that while the source’s the Four-Factor Analysis included cost estimates
for adding SCR and SNCR to the two coal-fired boilers, the analysis did not use the
most recent version of the EPA Control Cost Manual worksheets. 330 The NPS
explained that “the SCR cost estimation worksheet was updated in June 2019, and
the SNCR worksheet was updated in March 2021. Both can be found online with
the most recent guidance at https://www.epa.gov/economic-and-cost-analysis-airpollution-regulations/cost-reports-and-guidance-air-pollution#cost%20manual. 331
The NPS explained that it used these worksheets to estimate NOx control costs for
the C and D boilers. 332
The NPS’ cost estimates were shown in the accompanying Excel workbooks –
again WYDEQ failed to share these with the public during its public comment
period on the Proposed SIP – and assumed a 20-year lifetime for SNCR and 25-year
lifetime for SCR. 333 We estimated costs for SNCR at $4,799/ton NOx removed for C
Boiler and $4,147/ton NOx removed for D Boiler, which would reduce emissions by
approximately 246 tons. 334 The estimated costs for SCR at $6,945/ton NOx removed
for C Boiler and $6,967/ton NOx removed for D Boiler, which would result in a
combined emissions reduction of approximately 836 tons. 335
The NPS requested that Wyoming correct the errors in the four-factor
analyses and require the most stringent cost-effective controls to reduce emissions
from this facility in this planning period, 336 which WYDEQ neither did in its
Proposed SIP nor explained why it disagreed and chose not to make the corrections.
4. Elk Basin Gas Plant
The Grizzly Elk Basin Gas Plant processes sour gas. The Elk Basin Gas Plant
is a sour natural gas processing and liquids extraction plant located in Park County,
Wyoming about 85 km east of Yellowstone National Park and about 190 km
northeast of Grand Teton National Park. 337 The source is designed to process 10
2028.”),
https://drive.google.com/file/d/1e0Qy1qFQERRcGcvHUHihLZGOzjRvqUW4/view?usp=sharing (last
visited March 13, 2022) (Exhibit 9).
330 NPS Consultation Comments at 44.
331 NPS Consultation Comments at 44-45.
332 NPS Consultation Comments at 45.
333 NPS Consultation Comments at 45.
334 NPS Consultation Comments at 45.
335 NPS Consultation Comments at 45.
336 NPS Consultation Comments at 45.
337 NPS Consultation Comments at 47.
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million standard cubic feet per day of sour gas. 338 The main products of the plant
include propane, butane, natural gas, gasoline, and elemental sulfur. 339 Elk Basin
Gas Plant was operated by Grizzly Operating until February 2021, when the plant
was taken over by Contango Resources, Inc. 340 The sources reviewed in the
Proposed SIP include nine natural gas fired lean burn engines in sizes of 5 x 1,200
Hp, 3 x 1,000 Hp, and one 2,000 Hp.
As the Kordzi Report explains, Elk Station has not performed a full FourFactor Analysis. 341 The Elk Basin report consists of just four pages of
information. 342 The only information provided that addresses the four-factor review
is a summary of costs for installing Low Emission Combustion Control (LEC) on the
nine engines, and two optimizations of the current Claus plant sulfur recovery
unit. 343 WYDEQ performed a perfunctory examination of the remaining three
factors, it does not supplement the information presented by Elk Basin, which only
partially addressed the first of the four-factors—cost. 344 WYDEQ failed satisfied the
legal requirement to perform a four-factor analysis of the Elk Basin facility. In
meeting these requirements, WYDEQ must present a review of all of the available
controls for these sources and actually evaluate them.
As discussed in detail in the Kordzi Report, there are other flaws with the
Elk Basin report, which include inflated cost-effectiveness information. 345 WYDEQ
must consider the information contained in the NPCA-commissioned comprehensive
report on reasonable progress four-factor control analysis for the oil and gas
industry. 346 This information was subsequently applied to oil and gas facilities in
New Mexico and the results transmitted to the New Mexico Environment
Department to aid in the development of its regional haze SIP. 347 These comments
NPS Consultation Comments at 47.
NPS Consultation Comments at 47.
340 NPS Consultation Comments at 47-48.
341 Kordzi Report at 61.
342 Kordzi Report at 61.
343 Kordzi Report at 61.
344 Kordzi Report at 61-62.
345 Kordzi Report at 62-63.
346 Vicki Stamper, Megan Williams, “ OIL AND GAS SECTOR REASONABLE PROGRESS FOURFACTOR ANALYSIS OF CONTROLS FOR FIVE SOURCE CATEGORIES: NATURAL GAS-FIRED
ENGINES, NATURAL GAS-FIRED TURBINES, DIESEL-FIRED ENGINES, NATURAL GASFIRED HEATERS AND BOILERS, FLARING AND INCINERATION, (March 6, 2020),
https://drive.google.com/file/d/1RGWYqXKcfyWzBgxuRXzSiSaCZ9PWDH3y/view?usp=sharing.
(“Stamper & Williams March 6, 2020 Report”) (Enclosure to Exhibit 1).
347 Letter from National Parks Conservation Association, Western Environmental Law, to Sandra
Ely, Michael Baca, Mark Jones, and Kerwin Singleton New Mexico Environment Department,
“Comments responding to 4-factor analysis submittals from identified oil & gas operators,” (July 10,
2020), https://drive.google.com/file/d/1jsmusMW2M37vRlWdFXYLjtZwSkP9QE6Z/view?usp=sharing,
with enclosure: Vicki Stamper, Megan Williams, “Assessment of Cost Effectiveness Analyses for
Controls Evaluated Four – Factor Analyses for Oil and Gas Facilities For the New Mexico
338
339
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incorporate the reports by reference, as they include a great deal of applicable
information that WYDEQ must to review and consider in developing its SIP.
The NPS consultation comments also covered the Elk Basis Gas Plant and its
review, which the NPS provided a second time because WYDEQ did not amend its
work to respond to the NPS’ previous comments, 348 found that:
•
•
•
•

Three boilers should have also been evaluated.
The four-factor analysis identifies low emission combustion controls that
will reduce 1,800 tpy of NOx emissions from compressor engines for
$2,200/ton.
Costs are overestimated for tail gas incinerators. When corrected,
“Optimizing 2 – Stage Claus Plant/SRU” reduces 50 tpy of SO2 for
$1,265/ton.
We recommend that Wyoming require low emission combustion controls
for the engines as well as “Optimizing 2 – Stage Claus Plant/SRU” for the
tail gas incinerator. Further we request that Wyoming require four-factor
analysis of three boilers at the Elk Basin Gas Plant. 349

WYDEQ must consider the Stamper & Williams Reports and the detailed costeffectiveness analyses provided in the NPS consultation comments. In doing so, it
must ensure that accurate Four-Factor Analyses are performed for the compressor
engines and the tail gas incinerators, and based on the NPS’ cost-effectiveness
analysis for those units, as well as the information in the Stamper & Williams
March 6, 2020 and July 10, 2020 Reports must result in controls and emission
limits in the SIP.
5. Genesis Alkali Granger
The Genesis Alkali Granger facility mines and processes trona. The sources
reviewed include the Nos. 1 and 2 coal-fired boilers which have heat inputs of 358.5
MMBtu/hr each. These boilers are equipped with wet scrubbers for SO2 control and
overfire air for NOx control.
As outlined in the Kordzi Report, the information submitted to WYDEQ by
Granger is incomplete and inaccurate. For example, Granger only considered the
RBLC to identify feasible controls; and WYDEQ must expand its consideration of
technically feasible controls. 350 Additional flaws identified with associated
recommendations included in the Kordzi Report are as follows: investigate of
Environment Department’s Regional Haze Plan for the Second Implementation Period,” (July 2,
2020). (“Stamper & Williams July 2, 2020 Report”) (Enclosure to Exhibit 1).
348 NPS Consultation Comments at 48.
349 NPS Consultation Comments at 47.
350 Kordzi Report at 63.

88

upgrades to the wet scrubbers; document all input data used in the control cost
analyses; and revise cost analyses to correct for use of incorrect parameters. 351
The NPS consultation comments noted similar errors, which included:
elevated interest rate; and inappropriate high retrofit factor, without
documentation. 352 The NPS also discovered that while Four-Factor Analysis used
EPA’s cost estimation worksheets it included an error in the inputs. 353 Notably, a
“value for ‘Total NOx removed per year’ was incorrectly entered on the Design
Parameters tab.” 354 The NPS clarified why this was an error and it is because
“[u]ser inputs should only be entered on the Data Inputs tab, and values on the
Design Parameters tab should be calculated by the equations in the worksheet.” 355
Given this significant error, the NPS explained that “the worksheets in the fourfactor analysis have mis-matched annual and hourly NOx removal rates.” 356 The
NPS provided an example to underscore this point. And thus demonstrated the need
for WYDEQ to make the correction. 357 The example was ”on the boiler No. 6 SCR
cost worksheet the hourly NOx removal rate is shown as 495.23 lb/hr which would
result in the removal of 2,094 tons/year over 8457 hours, but the annual amount of
NOx removed in the worksheet on the Design Parameters tab is only 893
tons/year.” 358 Another critical error the NPS identified was “a potential discrepancy
in the reported NOx emissions rates” … because “[t]he NOx input (uncontrolled) rate
on the worksheets is 0.62 lb/MMBtu, but according to Table 1-1 of the four-factor
analysis both boilers are already subject to an emissions limit of 0.35 lb/MMBtu.” 359
The NPS’s comments explain that it developed cost estimates, which it
provided to WYDEQ via accompanying workbooks. Those workbooks were not
provided to the public with WYDEQ’s Proposed SIP. The NPS explained that using
a retrofit factor of 1 and interest rate of 3.25%, its cost estimates for boiler No. 6
were 892 tons of NOx removed at a cost of $3,820/ton for SCR and 397 tons of NOx
removed at a cost of $2,952/ton for SNCR. For the next boiler, the NPS’ cost
estimates for boiler No. 7 were 932 tons of NOx removed at a cost of $3,666/ton for
SCR, and 414 tons of NOx removed at a cost of $2,892/ton for SNCR.
The NPS concluded and explained that its analysis showed addition of postcombustion NOx controls to both boilers would be cost-effective (<$4,000/ton NOx
removed) and should be required in this planning period. 360
Kordzi Report at 64.
NPS Consultation Comments at 45-46.
353 NPS Consultation Comments at 46.
354 NPS Consultation Comments at 46
355 NPS Consultation Comments at 46.
356 NPS Consultation Comments at 46.
357 NPS Consultation Comments at 46.
358 NPS Consultation Comments at 46.
359 NPS Consultation Comments at 46.
360 NPS Consultation Comments at 46.
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352
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6. Lost Cabin Gas Plant
The Lost Cabin Gas Plant is a natural gas sweetening plant. Burlington
Resources’ Lost Cabin Gas Plant is a natural gas sweeting plant located in Fremont
County, Wyoming. 361 The facility is located 215 km southeast of Yellowstone
National Park and 235 km east-southeast of Grand Teton National Park. 362 The
sources reviewed consist of two gas processing trains. Train 2 is 66.5 MMSCFD and
309 LTPD, and Train 3 is 180 MMSCFD and 836 LTPD. Train 1 retired in 2018.
The Kordzi Report explains that for the Lost Cabin Gas Plant only SO2 emissions
from the two trains were reviewed for Four-Factor Analyses because NOx emissions
for all sources are relatively small. 363
The flaws with the information submitted by Lost Cabin to WYDEQ are
similar to those identified for other Wyoming sources, all of which WYDEQ failed to
correct. The flaws identified and discussed in the Kordzi Report included:
•
•
•
•
•
•

Failed to document its cost items, and once corrected, its cost escalation
must be revised;
Failed to use correct cost-effectiveness parameters (e.g., used a truncated
15-year useful life, assumed an inflated interest rate of 10%, used a low
wet scrubber control efficiency of 90%);
Failed to consider dry scrubbing;
Use of low SO2 baselines for Train 2;
WYDEQ’s Proposed SIP created discrepancies between it and the Lost
Cabin cost-effectiveness figures;
Used inflated cost-effectiveness calculations;

Once these numerous flaws are corrected, the below table from the Kordzi
Report demonstrate there are cost-effective controls for Trains 2 and 3, which
WYDEQ should require in the SIP.
Table 23. Lost Cabin Revised Scrubber Cost-Effectiveness Calculations364
Train 2 Incinerator
Train 3 Incinerator

Direct Costs (DC):
(1) Purchased Equipment
Costs:

Lost
Cabin

Revised

Lost
Cabin

Revised

NPS Consultation Comments at 50.
NPS Consultation Comments at 50.
363 Kordzi Report at 65.
364 Kordzi Report at 67-68.
361
362
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(a) Basic Equipment and
Auxiliaries (A)
(b) Instrument and
Controls [0.1 (a)] (included in
basic equipment cost)
(c) Freight [0.05 (a)]
(d) Taxes [0.06 (a)]
Total Equipment Cost (B)
(2) Direct Installation Costs
Total Direct Installation
Costs
Total Direct Costs, TDC (B +
Direct Installation Costs)
Indirect Costs (IDC):
Total Indirect Costs, TIDC
Total Direct Costs + Total
Indirect Costs
Contingency (3% of TDC +
TIDC)
Total Installed Capital
Costs (TCC)
Total Direct Costs
Overhead
Property Tax
Insurance
G&A Charges
(12) Capital Recovery (CRF *
TCC)
Equipment Life Years)
Interest rate (%)
(a) Capital Recovery
Factor (CRF)
Total Indirect Costs
Total Annualized Costs
SO2 baseline (tons)
Control efficiency (%)
Tons/year of SO2 Removed
Cost Effectiveness ($/ton
NOx removed)

$1,232,526

$1,232,526

$2,240,096

$2,240,096

$0

$0

$0

$0

$61,626
$73,952
$1,368,104

$61,626
0
$1,294,152

$112,005
$134,406
$2,486,507

$112,005
$0
$2,352,101

$985,035

$985,036

$1,790,285

$1,790,285

$2,353,139

$2,279,188

$4,276,792

$4,142,386

$954,954

$954,954

$1,558,992

$1,558,993

$3,308,093

$3,234,142

$5,835,784

$5,701,379

$99,243

$97,024

$175,074

$171,041

$3,407,336

$3,331,166

$6,010,858

$5,872,420

$657,436
$200,528
$34,073
$34,073
$68,147

$657,436
$200,528
$34,073
$34,073
$68,147

$1,140,584
$267,122
$60,109
$60,109
$120,217

$1,140,584
$267,122
$60,109
$60,109
$120,217

$447,975

$175,492

$790,270

$309,369

15
10.00

30
3.25

15
10.00

30
3.25

0.1315

0.0527

0.1315

0.0527

$784,796
$512,313 $1,297,827
$816,926
$1,442,232 $1,169,749 $2,438,411 $1,957,510
194.3
269.0
338.1
338.1
90.0
98.0
90.0
90.0
174.9
263.6
304.3
304.3
$8,247

$4,437

$8,013

$6,433
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The NPS’ consultation comments also reviewed and provided extensive
analysis on the Lost Cabin source. 365 NPS provided the comments to WYDEQ a
second time, 366 because WYDEQ failed to make the necessary corrections to the
errors the NPS identified. In a nutshell, similar to the Kordzi Report, the NPS’
analysis found that control costs were overestimated. 367 Based on its analysis, the
NPS concluded and recommended that even though NPS believed “that the wet
scrubbers evaluated can achieve greater than the 90% assumed by WY AQD, the
addition of these scrubbers is cost-effective at less than $5,000/ton; this is lower
than the cost-effectiveness thresholds applied by Colorado and Oregon @
$10,000/ton, New Mexico @ $7,000/ton, and Texas @ $5,000/ton. Wet scrubbing
should be implemented for Reasonable Progress.” 368
7. Cheyenne Fertilizer Facility
The Cheyenne Fertilizer Plant is a chemical manufacturing plant located in
Cheyenne, Wyoming that produces ammonia, nitric acid, urea, diesel exhaust fluid,
carbon dioxide, low density ammonium nitrate, and related products. The sources
reviewed by the Kordzi Report include two 4,811 hp Two-Stroke Lean Burn (2SLB)
Cooper Bessemer Compressor engines and a primary reformer. 369
There are flaws in the information submitted to WYDEQ by Cheyenne
Fertilizer, which must be addressed by WYDEQ. These flaws are as follows:
•
•
•

Used a NOx emission baseline that it too low;
Used inappropriate cost items (e.g., spare part costs, contingency of 10%,
truncated useful life of 25-years, elevated interest rate of 5/16%); and
Used inflated cost-effectiveness calculations.

The Kordzi Report includes revised cost-effectiveness calculations for the
installation of LEC on Engines P042 and P043, in which the parameters discussed
above were revised to comply with the Control Cost Manual methodology. 370 The
results are seen in the below table.

NPS Consultation Comments at 49-52
NPS Consultation Comments at 50 (noting that the NPS had previously provided the same
detailed comments to WYDEQ on September 29, 2021).
367 NPS Consultation Comments at 49, 51.
368 NPS Consultation Comments at 52.
369 Kordzi Report at 69.
370 See the file included with the Kordzi Report entitled, “Lost Cabin cost-effectiveness.xlsx, ”
which was submitted with this comment letter for more details concerning these calculations.
365
366
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Table 24. Revised Cost-Effectiveness of Either the P042 or P043 Engines 371
Cost Item
Total Equipment Cost
Recommended Spare Parts
Temp. Control Valve Upgrade
Purchased Equipment Costs (PEC)
Subtotal Direct Installation Costs (DI)
Total Direct Costs (DC = PEC + DI)
Balance of plant
Compliance testing/monitoring
Contingency (%)
Contingency
Subtotal Indirect (Installation) Costs
Total Capital Investment (TCI = DC + IC)
Equipment Life Years)
Interest rate (%)
Capital Recovery Factor (CRF)
Capital recovery
Maintenance materials (assume all spare parts
consumed)
Insurance, administrative (0.04 * TCI)
Total annualized cost
NOx baseline (tons)
NOx emissions after retrofit (tons)
NOx removed (tons)
Cost-effectiveness ($/ton)

Cheyenne Revised
$948,140
$948,140
$87,516
$0
$66,425
$66,425
$1,102,081 $1,014,565
$57,800
$57,801
$1,159,881 $1,072,366
$110,208
$110,208
$11,000
$11,000
10
5
$115,988
$53,618
$237,196
$174,826
$1,397,077 $1,247,192
25
30
5.16
3.25
0.0721
0.0527
$100,722
$65,704
$87,516

$87,516

$55,883
$244,121
287.5
58.6
228.9
$1,066

$49,888
$203,108
744.0
58.6
685.4
$296

These revised cost-effectiveness show that, even without any corrections to
Cheyenne’s cost-effectiveness calculation, retrofitting LEC on the P042 and P043
engines is cost-effective. Revising this calculation as described above resulted in a
very cost-effective control. WYDEQ must include requirements for emission
limitations reflecting these controls in the SIP.
The NPS’ consultation comments noted errors similar to those identified in
the Kordzi Report. 372 The NPS also disagreed with the high retrofit factor, which it
explained was neither appropriate nor fully documented for the SCR cost estimation

371
372

Kordzi Report at 70-71.
NPS Consultation Comments at 52.
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for controlling NOx from the two Cooper compressor engines. 373 The NPS explained
that in it estimated costs for reducing NOx emissions for the two Cooper compressor
engines, and the Four-Factor Analysis used a base emissions rate of 287.5 tons of
NOx per engine based upon stack testing and five-year average hours of
operation. 374 The NPS’ Four-Factor Analysis estimated potential reductions of 229
tons of NOx per engine at a cost of $1,067/ton NOx removed, similar to what the
Kordzi analysis found. 375 The NPS concluded its comment on the Cheyenne
Fertilizer source and explained this is a reasonable cost. 376 The NPS requested “that
Wyoming require LEC retrofit implementation on the two Cooper compressor
engines in this planning period.” 377
VI.

WYDEQ FAILED TO CONSIDER AREA SOURCES, DESPITE OIL
AND GAS SOURCES BEING THE SECOND LARGEST SECTOR
CONTRIBUTING TO NOX EMISSIONS

As the Kordzi Report explains, 40 C.F.R. 51.308(f)(2)(i) provides that states
should consider evaluating major and minor stationary sources or groups of sources,
mobile sources, and area sources. WYDEQ barely mentions area (nonpoint) sources,
only describing how its inventories were developed. However, Table 9-1 on page 90
of the Proposed SIP (excerpted below) indicated that nonpoint oil and gas sources
are significant contributors to Wyoming’s current and projected NOx state
inventories.

NPS Consultation Comments at 52.
NPS Consultation Comments at 52.
375 NPS Consultation Comments at 52.
376 NPS Consultation Comments at 52.
377 NPS Consultation Comments at 52.
373
374
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Table 25. Wyoming Statewide NOx Emissions Summary Table 378

In fact, these sources are the second largest sector contribution to Wyoming’s NOx
inventories, just behind EGU NOx sources. Thus, WYDEQ’s SIP fails to satisfy
section 51.308(f)(2)(i), because it lacks any consideration of nonpoint sources. 379
WYDEQ must correct this deficiency, not only considering, but requiring
controls on the oil and gas sector, taking into consideration the information contain
in the NPCA-commissioned technical report. 380 As documented in the technical
report containing comprehensive four-factor analyses for the oil and gas sector,
there are numerous opportunities for technically feasible and cost-effective control
of oil and gas area sources, summarized below. 381

Proposed SIP at 90.
Kordzi Report at 6.
380 Stamper & Williams March 6, 2020 Report; see id. at ES-2 (Summary of Cost Effective Control
Options for Air Emissions Sources of the Oil and Gas Sector).
381 Stamper & Williams March 6, 2020 Report; see id. at ES-2 (Summary of Cost Effective Control
Options for Air Emissions Sources of the Oil and Gas Sector).
378
379
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Table 26. Summary of Cost Effective Control Options for Air Emissions
Sources of the Oil and Gas Sector 382

382

Stamper & Williams March 6 2020 Report at ES-2.
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VII.

WYDEQ FAILED TO RESPOND TO COMMENTS FROM THE
FEDERAL LAND MANAGERS

A. The Clean Air Act and Regional Haze Rule have mandatory FLM
consultation requirements
The State of Wyoming must consult with the Federal Land Managers
(“FLMs”) and look to the FLMs’ expertise regarding their resources and harms from
air pollution to guide the state to ensure SIPs help restore natural skies. 383 The
CAA and the RHR require states to consult with the Federal Land Managers that
oversee the Class I Areas impacted by a state’s sources. 384 Specifically, the state
“must provide the Federal Land Manager with an opportunity for consultation, in
person at a point early enough in the State’s policy analyses of its long-term
strategy emission reduction obligation so that information and recommendations
provided by the Federal Land Manager can meaningfully inform the State’s
decisions on the long-term strategy.” 385 The “consultation must be early enough for
state officials to meaningfully consider the views expressed by the FLMs.” 386
The RHR requires that in developing any implementation plan (or plan
revision) or progress report, the State must include a description of how it
addressed any comments provided by the Federal Land Managers. 387 The RHR
further requires states to provide for “continuing consultation” between the state
and the Federal Land Manager, and to meaningfully address the FLM’s comments
in the proposed SIP. 388 Thus, the FLM consultation process is not a mere box
checking exercise; instead, it is a mandatory, iterative and substantive process,
requiring the state to meaningfully consider and incorporate into the SIP the
concerns of the agencies responsible for managing the Class I resources impacted by
pollution from the state and ensure the public has an opportunity to review and
comment on those efforts.

FLMs have affirmative duties under 42 U.S.C. §§ 7492(a), (d) as well as mandates to protect and
manage public lands under the Wilderness Act (16 U.S.C. §§ 1131-1136) and the Organics Act (54
U.S.C. § 100101).
384 42 U.S.C. § 7491(d); 40 C.F.R. § 51.308(i)(2).
385 40 C.F.R. § 51.308(i)(2) (emphasis added).
386 EPA, Responses to Comments at 445, Protection of Visibility: Amendments to Requirements for
State Plans; Proposed Rule, 81 Fed. Reg. 26,942 (May 4, 2016), Docket No. EPA-HQ-OAR-2015-0531
(Dec. 2016) (“Regional Haze Rule Revision Response to Comment”).
387 40 C.F.R. § 51.308(i)(3); 40 C.F.R. § 51.308(f)(4); 2021 Clarification Memo at 16-17.
388 40 C.F.R. § 51.308(i)(2); Regional Haze Rule Revision Response to Comment at 445.
383
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B. WYDEQ entirely failed to respond to the FLM’s comments
WYDEQ’s Proposed SIP neither includes the actual comments received from
the FLM’s nor does it include the State’s responses, including explanations of
whether and how it modified its pre-public version of the SIP to respond to the
FLM’s comments. While WYDEQ apparently engaged in some type of consultation
process with FLMs, WYDEQ appears to have disregarded the FLM
consultation/asks where it really matters‒‒in the emission reductions requirements
and as manifested by the lack thereof at visibility impairing sources‒‒and
proceeded as they initially intended. WYDEQ must do more than address FLM
input by making mere cosmetic changes. Furthermore, WYDEQ must not indicate
only that they “considered” the FLM comments despite the detailed and lengthy
formal FLM consultation comments. WYDEQ must engage with the FLM comments
and provide explanations on why they ignore and/or disagree the FLM comments.
WYDEQ must not merely reiterate what they have already been planning to do in
the SIP. A mere indication that a WYDEQ “considered” comments is not meaningful
consideration of comments. 389
Moreover, WYDEQ must renotice its Proposed SIP and include in the
renotice package the comments received from the FLMs, including those from the
National Park Service. 390 This is not merely a procedural requirement that
Wyoming failed to meet, it has meaningful substance for the public. The public is
keenly interested in the FLM’s concerns about the public lands it manages and has
expert scientists and engineers assigned to track and protect air quality in the Class
I Areas.
As discussed in the next section, we obtained a portion of the FLM
consultation comments sent to WYDEQ, so we are aware of some of the actual
comments that WYDEQ received from the National Park Service, and did not rely
on WYDEQ’s summary of the National Park Service’s concerns.
C. The National Park Service submitted extensive comments to
WYDEQ, which the State ignored and did not respond to
The NPS submitted consultation comments to WYDEQ, which included 55
pages of the NPS’ detailed comments WYDEQ the pre-public version of the SIP. 391
The NPS’ comments covered three broad areas:
•
•

WYDEQ’s source selection;
Source specific Four-Factor Feedback for 12 sources; and

Home Box Office, Inc. v. Federal Communications Commission, 567 F.2d 9, 35 (D.C. Cir. 1977).
WYDEQ’s renotice must include the spreadsheets and other supporting documentation submitted
by the FLMs to Wyoming.
391 NPS Consultation Comments.
389
390
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•

Conclusions.

Contrary to its legal mandate to do so, WYDEQ did not respond to any of the NPS’
consultation comments.
1. NPS’ comments on WYDEQ’s source selection show
the State failed to follow the legal requirements;
thus, NPS’ request to evaluate Dry Fork Station,
Shute Creek Treating Facility and Colony East and
West Plants
Regarding source selection, the NPS concerns are similar to those made by
the Conservation Organizations. These comments identified numerous flaws, along
with recommendations. First, the NPS noted that “Wyoming selected Q/d of 10 as a
proxy for visibility impact from point sources as the threshold for identifying
sources to evaluate for emission reduction opportunities in this round of regional
haze planning,” which was also used by Wyoming to select sources for the first
round of regional haze planning. 392 The NPS explained that:
Many other states are using more stringent criteria, for example Utah,
Texas, and Montana all selected lower Q/d thresholds (6, 5, and 4
respectively). 393
Notably, Utah and Montana are both WRAP states and yet rejected the WRAP’s
protocol, which suggested a 10 for Q/d. The NPS expressed concern with Wyoming’s
selection of a Q/d of 10 because this high “threshold misses several sources of
significance for NPS Class I areas. We identified a list of Wyoming facilities
contributing to the top 80% of visibility impairment and shared this with Wyoming
in July, 2019.” 394 Use of the 80% threshold is consistent with EPA’s guidance, as
discussed earlier in these comments. Contrary to the statutory requirements,
WYDEQ did not provide the public with its response to these consultation
comments.
Second, based on Wyoming’s flawed screening threshold and updated
emission information, the NPS explained that it “continue[d] to request four-factor
analyses (4FAs) for the following facilities from our original list with Q/d greater
than 6:
•

Dry Fork Station 395 (Q/d = 9.6 at Wind Cave)

NPS Consultation Comments at 1.
NPS Consultation Comments at 1.
394 NPS Consultation Comments at 1.
395 As discussed above in this comment letter, the Conservation Organizations also recommend that
WYDEQ evaluate the Dry Fork Station.
392
393
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•
•

o This facility has an upward trend in SO2 and NOx emission rates.)
Shute Creek Treating Facility (Q/d = 8.8 at Grand Teton)
Colony East and West Plants (Q/d = 6.3 at Wind Cave).” 396

Contrary to the statutory requirements, WYDEQ did not provide the public with its
response to these consultation comments.
2. NPS requested that WYDEQ evaluate the Neil
Simpson Complex
The NPS further requested that “Wyoming evaluate the Neil Simpson
Complex as an emission source,” and explains that the NPS “missed this source in
initial evaluation but now recognize that, as a group, units in this complex:
1. Meet the geographic definition of a source,
2. Are under common ownership, according to the Clean Air Markets Database
(CAMD), and
3. Exceed the established Wyoming selection criteria with a Q/d of 17.4 for Wind
Cave National Park in South Dakota.” 397
The explained that there are four facilities are all part of Black Hills Power's "Neil
Simpson Complex" and should be subject to Four-Factor Analysis during this round
of regional haze planning:
•
•
•
•

Neil Simpson,
Wygen I,
Wygen II, and
Wygen III. 398

The NPS’ consultation comments include a preliminary evaluation of the Neil
Simpson Complex of all four sources. 399 The NPS’s conclusions and
recommendations based on its preliminary evaluation included the following:
•

•

Neil Simpson II is effectively controlled for SO2 but not for NOX. Addition of
SCR would reduce 440 tons of NOX annually at about $9,000/ton. Compared
to the $10,000/ton cost threshold used by Colorado and Oregon, SCR would be
a cost-effective option.
Wygen I is not effectively controlled for SO2. Our application of the DSI cost
model yielded an estimate of about $9,900/ton to reduce 196 tons of SO2

NPS Consultation Comments at 1.
NPS Consultation Comments at 2.
398 NPS Consultation Comments at 3.
399 NPS Consultation Comments at 3-7.
396
397
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•

•
•

annually using hydrated lime. Compared to the $10,000/ton cost threshold
used by Colorado and Oregon, DSI would be a cost-effective option.
Wygen I is not effectively controlled for NOX. Addition of SCR would reduce
440 tons of NOX annually at about $6,900/ton. Compared to the $10,000/ton
cost threshold used by Colorado and Oregon, and the $7,000/ton New Mexico
threshold, SCR would be a cost-effective option.
Wygen II is effectively controlled for SO2 and NOX. SO2 emissions should be
limited to prevent high emissions as in 2018.
Wygen III is effectively controlled for SO2 and NOX. 400

Despite this detailed assessment, conclusions and recommendations, and contrary
to the statutory requirements, WYDEQ did not provide the public with its response
to these consultation comments.
3. NPS detailed source-specific comments, analysis
and recommendations, which WYDEQ ignored
The NPS’ detailed source-specific consultation comments covered coal-fired
power plants and non-EGUs, and included the following:
•
•
•

Four coal-fired power plants owned by PacifiCorp, which include: Jim
Bridger; 401 Naughton; 402 Dave Johnston; 403 and Wyodak; 404
One coal-fired power plant owned by Basin Electric Cooperative: Laramie
River Station; 405
Eight non-EGUs, which included the following sources and : Laramie
Portland Cement Plant (Mountain Cement Co); 406 Green River Works (Tat
Chemicals); 407 Westvaco Facility (Genesis Alkali); 408 Granger Soda Ash
Facility (Genesis Alkali); 409 Elk Basin Gas Plant (Grizzly Operating); 410 Lost
Cabin Gas Plant (Burlington Resources); 411 and Cheyenne Fertilizer Facility
(Dyno Nobel). 412

Despite these detailed assessments, conclusions and recommendations, and
contrary to the statutory requirements, WYDEQ did not provide the public with its
NPS Consultation Comments at 7.
NPS Consultation Comments at 8-15.
402 NPS Consultation Comments at 16-21.
403 NPS Consultation Comments at 22-29.
404 NPS Consultation Comments at 29.
405 NPS Consultation Comments at 29-43.
406 NPS Consultation Comments at 43-44.
407 NPS Consultation Comments at 44-45.
408 NPS Consultation Comments at 45-46.
409 NPS Consultation Comments at 46-47.
410 NPS Consultation Comments at 47-48.
411 NPS Consultation Comments at 49-52.
412 NPS Consultation Comments at 52.
400
401
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response to these consultation comments. This comment letter integrates selected
comments above in the presentation of each of the above sources, many of which
echo comments of concern to the Conservation Organizations as well as the flaws
and technical analysis presented in the Kordzi Report.
4. NPS’ overarching conclusions
The NPS opened its conclusion discussion excerpting the statement from
WYDEQ’s Proposed SIP, which concluded that Wyoming does not require any
additional controls. Based on the impacts to the National Parks it manages and the
technical and legal analyses the NPS share with WYDEQ on numerous occasions, it
is no surprise that the NPS’ response to Wyoming’s conclusion was:
The NPS strongly disagrees with this [the State’s] position. 413
The NPS explained that the Class I areas in and near Wyoming that it has
responsibility for managing “are affected by haze causing emissions from the
state.” 414 Wyoming’s sources are impeding progress in the Class I areas, and
WYDEQ’s failure to follow the Act and regulatory requirements means that the
challenges the NPS faces will continue. In particular, as the NPS noted,
“Yellowstone and Grand Teton National Parks in Wyoming and Rocky Mountain
National Park, in Colorado, have not made significant progress toward clearer
views on most impaired days in recent years.” 415 Additionally, “Badlands and Wind
Cave National Parks in South Dakota have actually experienced worsening haze on
most impaired days in recent years.” 416 There is much work to be done to make
progress at these treasured National Parks, and WYDEQ’s Proposed SIP and its
flimsy arguments do nothing to make new progress.
One of the arguments asserted by WYDEQ was that its emissions are below
the Uniform Rate of Progress. The NPS responded to this argument and quoted
EPA’s 2021 Clarification Memo, which clearly prohibits WYDEQ’s approach. 417
Another argument debunked by the NPS is WYDEQ’s approach of “the need
for states to evaluate the significance of potential impacts to visibility in the context
of their own contributions to visibility impairment, rather than the total
impairment at a Class I Area,” again the NPS cited EPA’s 2021 Clarification memo
and the RHR preamble, 418 which WYDEQ did not follow.

NPS Consultation Comments at 52 (emphasis added).
NPS Consultation Comments at 52.
415 NPS Consultation Comments at 53.
416 NPS Consultation Comments at 53.
417 NPS Consultation Comments at 53.
418 NPS Consultation Comments at 54.
413
414
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Indeed, the NPS pointed out that they “estimate that as much as 31,000 tons
of combined SO2 and NOx emissions could be removed annually through application
of technically feasible controls at the sources that have already been evaluated.” 419
Furthermore, “[i]f Wyoming adopts a cost-effectiveness threshold in line with what
other states have chosen for reasonable progress, most of these controls would be
found cost-effective.” 420 Finally, the NPS pointed out that “[t]he potential tons/year
reduced will be even higher if Wyoming accepts our request and evaluates the
additional recommended sources.” 421
The NPS expressed significant concern with Wyoming’s “assertion that “any
costs” are unwarranted is based on an assertion of economic hardship for sources
and a perception of limited visibility benefit.” 422 The NPS countered those points.
First. The NPS explained that economic impacts on facilities are one of the fourfactors established by the Clean Air Act and Wyoming made no demonstration
of unusual economic hardship resulting from potential emission controls. 423
Instead, the comments are speculative, general, and unsupported. 424 Second,
the NPS explained that:
Perceptibility is not a requirement for reasonable progress. EPA’s 2019
guidance (§II.B.4.g) explicitly states that modeled benefits must be
compared to a clean background (e.g., 2064) rather than a dirty
background (e.g., 2028) in order to appropriately gauge the potential
visibility benefit to overall progress. 425
And further that, “[t]he cumulative benefit of emission reductions over time will
be necessary to achieve the Clean Air Act and Regional Haze Rule goal to
‘prevent future and remedy existing visibility impairment’ in Class I areas.” 426
The NPS’s review of WYDEQ’s selected sources “identified a number of
emission reductions that would make progress toward this goal.” 427 Indeed, the NPS
has done the work that WYDEQ should have done in the first instance. Based on
the NPS’ review efforts and extensive documentation, the NPS concluded its
consultation comments as follows, WYDEQ
[H]as the opportunity to improve the effectiveness of their overall Regional
Haze SIP by looking at additional sources, improving 4-factor analyses, and
NPS Consultation Comments at 54.
NPS Consultation Comments at 54.
421 NPS Consultation Comments at 54.
422 NPS Consultation Comments at 54.
423 NPS Consultation Comments at 55.
424 NPS Consultation Comments at 55.
425 NPS Consultation Comments at 55.
426 NPS Consultation Comments at 55.
427 NPS Consultation Comments at 55.
419
420
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choosing to implement emission controls that will address the need for
incremental improvement in regional Class I areas.” 428
WYDEQ has much work to do to consider, respond and adjust its proposed SIP to
the NPS’s detailed and fully supported comments.
D. NPS March 18, 2022, comments on WYDEQ’s Proposed SIP
In comments submitted to WYDEQ under the signature of the National Park
Service Regional Director for Regions 6, 7 and 8, the NPS explained that:
The summary included along with the draft SIP on the WDEQ public notice
website does not fully convey NPS conclusions and recommendations shared
as part of FLM consultation in October 2021. 429
The NPS letter further echoed our comments above and explained that WYDEQ
provide “the full text and accompanying calculation spreadsheets supporting NPS
input be made available for public transparency.” 430
Of significant concern to the Conservation Organizations ‒ again, as
explained above ‒ is that WYDEQ entirely failed to explain in the Proposed SIP how
the State considered the NPS’s recommendations, and why they ignored all the NPS
recommendations The NPS letter explained that “[w]e take this opportunity to
reiterate our earlier recommendations as they remain unaddressed by the draft
SIP.” 431
The NPS letter further explained that it manages 48 of the 156 federally
designated Class I areas across the country where visibility is an important
attribute. 432 Wyoming is home to two NPS managed Class I areas: Grand Teton and
Yellowstone National Parks. 433 In addition, emissions from sources in the state also
affect visibility at NPS Class I areas including: Badlands and Wind Cave National
Parks, in South Dakota, and Rocky Mountain National Park, in Colorado. 434 Haze
can significantly diminish the visitor experience in these iconic parks that offer

NPS Consultation Comments at 55.
Letter from Lisa Carrico, for Michael T. Reynolds, Regional Director, Interior Regions 6, 7, 8,
National Park Service, U.S. Department of Interior, to Wyoming Department of Environmental
Quality, Air Quality Division, Submitted to Public Comment Form, Attention: Nancy Vehr,
Administrator (March 18, 2022) (Exhibit 14), at 1. (“NPS March 18, 2022 Comment Letter”).
430 NPS March 18, 2022 Comment Letter at 1.
431 NPS March 18, 2022 Comment Letter at 1.
432 NPS March 18, 2022 Comment Letter at 1.
433 NPS March 18, 2022 Comment Letter at 1.
434 NPS March 18, 2022 Comment Letter at 1-2.
428
429
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awe-inspiring vistas of jagged mountains, azure blue lakes, geothermal wonders,
rugged badlands, and expansive bison habitat. 435
The NPS’s March 18, 2022, letter made six specific requests of Wyoming,
which included:
1. Require cost-effective measures to reduce haze-forming pollutants.
NPS facility-specific recommendations were provided in October 2021.
2. Base control decisions for individual facilities on the four statutory
factors. The Uniform Rate of Progress is not a safe harbor and
visibility benefit is not a fifth factor to justify avoiding otherwise
reasonable controls.
3. Require technical analyses for facilities lacking federally-enforceable
shutdown dates.
4. Consider improving control efficiencies from existing equipment in
technical analyses.
5. Correct errors that overestimate the costs of emission controls and
establish a cost-effectiveness threshold for reasonable progress in line
with other states.
6. Analyze haze reduction opportunities from additional key facilities
identified by NPS (October 2021) as well as from oil and gas
production. 436
The NPS letter closed by encouraging “WDEQ to take timely opportunities to reduce
haze causing emissions.” 437 And explained that “[t]he cumulative benefits of
emission reductions from many sources are necessary to achieve the Clean Air Act
and Regional Haze Rule goal to prevent future and remedy existing visibility
impairment in Class I areas.” 438 The NPS explained that its “review of technical
analyses in the Wyoming draft SIP identifies multiple emission reductions that
would make further progress toward this goal.” 439 Finally, the NPS explained that
“incremental steps are needed to advance reasonable progress goals…[and] [t]he
state has an opportunity to improve the effectiveness of their Regional Haze SIP by
choosing to require cost-effective emission controls identified using the four
statutory factors.” 440

NPS March 18, 2022 Comment Letter at 2.
NPS March 18, 2022 Comment Letter at 1.
437 NPS March 18, 2022 Comment Letter at 2.
438 NPS March 18, 2022 Comment Letter at 2.
439 NPS March 18, 2022 Comment Letter at 2.
440 NPS March 18, 2022 Comment Letter at 2.
435
436
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E. WYDEQ must respond and revise the Proposed SIP in response to
the FLM comments, and renotice the SIP to provide the public an
opportunity to review and comment
Because WYDEQ neither considered nor adapted its Proposed SIP to respond
to the FLMs’ recommendations, the plan fails to satisfy the text and the intent of
the RHR’s consultation requirements. Indeed, WYDEQ failed to respond at all.
Moreover, nowhere does Proposed SIP indicate that WYDEQ considered and revised
its pre-public version of the Proposed SIP in response to the FLMs’ comments. In
order to submit a complete SIP to EPA, WYDEQ must renotice its SIP and provide
the public with an opportunity to review and comment on the State’s responses to
the FLMs’ comments, including the necessary revisions to the Proposed SIP, which
have not yet been made.
VIII. WYDEQ’S CONSULTATION WITH OTHER STATES WAS FLAWED
AND INCOMPLETE
A. The legal requirements applicable to state-to-state consultations
EPA’s regulations require that each applicable implementation plan for a
State in which any mandatory Class I Federal area is located, contains such
emission limits, schedules of compliance and other measures as may be necessary to
make reasonable progress toward meeting the national goal. 441 The CAA further
requires states to determine the measures necessary to make reasonable progress
towards preventing future, and remedying existing, anthropogenic visibility
impairment in all Class I areas. 442 Thus, “Congress was clear that both downwind
states (i.e., “a State in which any [mandatory Class I Federal] area . . . is located)
and upwind states (i.e., “a State the emissions from which may reasonably be
anticipated to cause or contribute to any impairment of visibility in any such area”)
must revise their SIPs to include measures that will make reasonable progress at
all affected Class I areas.” 443
“This consultation obligation is a key element of the regional haze program.
Congress, the states, the courts and the EPA have long recognized that regional
haze is a regional problem that requires regional solutions. Vermont v. Thomas, 850
F.2d 99, 101 (2d Cir. 1988).” 444 Congress intended this provision of the CAA to
“equalize the positions of the States with respect to interstate pollution,” (S. Rep.
No. 95-127, at 41 (1977)) and EPA’s interpretation of this requirement accomplishes

42 U.S.C. § 7491(b)(2).
42 U.S.C. § 7491(a)(1).
443 82 Fed. Reg. at 3,094.
444 82 Fed. Reg. at 3,085.
441
442
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this goal by ensuring that downwind states can seek recourse from EPA if an
upwind state is not doing enough to address visibility transport. 445
In developing a long-term strategy for regional haze, EPA’s regulation 40
C.F.R. § 51.308(f)(2) requires that a state take three distinct steps: consultation;
demonstration; and consideration. Specifically, the regulation requires:
(ii) The State must consult with those States that have emissions that are
reasonably anticipated to contribute to visibility impairment in the
mandatory Class I Federal area to develop coordinated emission management
strategies containing the emission reductions necessary to make reasonable
progress.
(A) The State must demonstrate that it has included in its implementation
plan all measures agreed to during state-to-state consultations or a regional
planning process, or measures that will provide equivalent visibility
improvement.
(B) The State must consider the emission reduction measures identified by
other States for their sources as being necessary to make reasonable progress
in the mandatory Class I Federal area. 446
EPA’s regulations further require that:
Where the State has emissions that are reasonably anticipated to contribute
to visibility impairment in any mandatory Class I Federal area located in
another State or States, the State must consult with the other State(s) in
order to develop coordinated emission management strategies. 447
Moreover, plan revisions:
[M]ust provide procedures for continuing consultation between the State …
on the implementation of the visibility protection program required by this
subpart, including development and review of implementation plan revisions
and progress reports, and on the implementation of other programs having
the potential to contribute to impairment of visibility in mandatory Class I
Federal areas. 448

82 Fed. Reg. at 3,085.
40 C.F.R. § 51.308(f)(2) (emphasis added); see also, 64 Fed. Reg. 35,765, 35,735 (July 1, 1999) (In
conducting the Four-Factor Analysis, EPA explained that “…the State must consult with other
States which are anticipated to contribute to visibility impairment in the Class I area under
consideration … any such State must consult with other States before submitting its long-term
strategy to EPA.”) (emphasis added).
447 40 C.F.R. § 51.308(f)(3)(i).
448 40 C.F.R. § 51.308(f)(4).
445
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In its 2017 amendments to the RHR, EPA explained that “states must
exchange their four-factor analyses and the associated technical information that
was developed in the course of devising their long-term strategies. This information
includes modeling, monitoring and emissions data and cost and feasibility
studies.” 449 In the event of a recalcitrant state, “[t]o the extent that one state does
not provide another other state with these analyses and information, or to the
extent that the analyses or information are materially deficient, the latter state
should document this fact so that the EPA can assess whether the former state has
failed to meaningfully comply with the consultation requirements.” 450
Finally, “[i]f a State contains sources which are reasonably anticipated to
contribute to visibility impairment in a mandatory Class I Federal area in another
State” that has established reasonable progress goals that are slower than the
Uniform Rate of Progress, “the State must demonstrate that there are no additional
emission reduction measures for anthropogenic sources or groups of sources in the
State.” 451 To that end, the “State must provide a robust demonstration, including
documenting the criteria used to determine which sources or groups or sources were
evaluated and how the four factors required by paragraph (f)(2)(i) were taken into
consideration in selecting the measures for inclusion in its long-term strategy.” 452 In
any event, “[a]ll substantive interstate consultations must be documented.” 453
B. WYDEQ failed to consult with other states
WYDEQ failed to meet is state-to-state consultation obligations and its
Proposed SIP lacks the information, documentation and necessary enforceable
measures.
1. Wyoming’s do nothing approach for sources in
other states that impact Wyoming’s Class I Areas
WYDEQ’s Proposed SIP explains that it negotiated with each state and none
of them are going to ask that Wyoming do any in the way of controls for the
Wyoming sources that impact out-of-state Class I Areas. WYDEQ’s process and
results do not follow the legal requirements.
First, for Colorado, apparently WYDEQ thinks that its one-time
teleconference with Colorado is adequate to meet its consultation obligation - it is
not. That one-time teleconference failed to meet the state-to-state consultation
obligations: WYDEQ provided no evidence that it exchanged its Four-Factor
Analyses with Colorado. Therefore, despite the impact on Wyoming’s sources on
82 Fed. Reg. at 3,088 (emphasis added).
82 Fed. Reg. at 3,088.
451 40 C.F.R. § 51.308(f)(3)(ii)(B).
452 40 C.F.R. § 51.308(f)(3)(ii)(B).
453 40 C.F.R. § 51.308(f)(2)(ii)(C).
449
450
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Colorado’s Class I areas, WYDEQ neither provided the information to Colorado it
was required to, nor does its SIP propose any reductions to improve visibility in
Colorado. Furthermore, there is no information on who participated in that
teleconference and whether the participants had authority under state law to reach
an agreement that “that neither state would request the adoption of control
technologies on the states’ respective facilities for the second round of regional haze
planning.” 454 There is not an off-ramp for two state to “agree to ask nothing of one
another,” rather states must go through the consultation process.
Conservation Organizations point out that many of the impacted states have
yet to provide for public notice and comment on the respective SIPs, and thus the
Conservation Organizations’ comments on efforts by the other states will come at a
later time and are not included here.
Second, for Idaho, WYDEQ decided to follow a similar “streamlined”
approach. The Wyoming Proposed SIP explains that in addition to one
teleconference, Wyoming and Idaho communicated with one another. WYDEQ’s
Proposed SIP does not share where the public can find those communications.
Finally, similar to its attempt with Colorado to resolve and cross consultation off
the list via a conference call, for Idaho WYDEQ does not indicate who was on the
call with Idaho and whether the individuals on the call had authority to reach such
an agreement.
Third, for Montana, emails were exchanged and a teleconference was
conducted. The Conservation Organizations have the same concerns noted for
Colorado and Idaho with WYDEQ’s efforts with the State of Montana.
Fourth, in one location in the Proposed SIP, WYDEQ suggested that it
consulted with the Tribe regarding measures necessary on the Uintah and Ouray
Indian Reservation, 455 yet in the specific discussion of the Reservation, WYDEQ
explained that:
The Regional Haze Rule has no specific requirements regarding consultation
with tribes. Tribes are not required to submit a Regional Haze TIP on the
same schedule as states, therefore the July 31, 2021 deadline for the second
planning period of regional haze does not apply to the tribes. There is
currently not a four factor analysis completed for the Bonanza Power Plant.
Proposed SIP at 189.
Proposed SIP at 189 (“40 CFR 51.308(f)(ii)(B) requires a state to consider the emission reduction
measures identified by other states for their sources as being necessary to make reasonable progress
in the Class I Area.). Wyoming consulted individually with the four identified states and one
identified tribal land between November 2020 and June 2021 regarding emission control
technologies on respective facilities. Details of the consultations are described below.” (emphasis
added)).
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Wyoming AQD is satisfied with the emission limits and control technologies
currently installed at the Bonanza Power Plant. 456
Thus, it is not clear whether WYDEQ did (or did not) consult with the Tribe.
Furthermore, WYDEQ’s analysis of the Bonanza Power Plant suggests it did not
review the actual plans for the plant, as the permit requires that the coal-fired
EGUs shutdown.
Fifth, for Utah, apparently there was just one phone conference between the
two States. Conservation Organizations have similar concerns about the lack of
documentation and authority.
2. Wyoming’s do nothing approach for Wyoming
sources that impact out-of-state Class I areas
WYDEQ decided to follow the same approach here as above. Here, the
Proposed SIP explained that there are 16 Class I areas in seven states that may be
impacted by Wyoming sources. 457 Indeed, as highlighted elsewhere in these
comments, the National Park Service’s consultation comments expressed concern
about the following out-of-state Class I Areas:
•
•

Rocky Mountain National Park, in Colorado, has not made significant
progress toward clearer views on most impaired days in recent years; and
Badlands and Wind Cave National Parks in South Dakota have actually
experienced worsening haze on most impaired days in recent years. 458

Despite the NPS’ concerns, the other states’ (Colorado, Idaho, Montana, South
Dakota, and Utah) have been recalcitrant in engaging with Wyoming. WYDEQ
reported that they only heard from North Dakota, and while WYDEQ did not
provide that State’s actual written response, WYDEQ represented that North
Dakota indicated that “they will not request the adoption of controls at Wyoming’s
Wyodak facility, due to the insignificant impact on visibility in North Dakota’s
Theodore Roosevelt National Park.” 459 This is an erroneous analysis and conclusion,
because as discussed elsewhere in these comments, visibility is not a fifth factor and
offramp to controls. Similarly, WYDEQ’s representation, without documentation,
that Nevada NDEP confirmed via email on May 19, 2021, that they are not
planning on requesting the adoption of controls on Wyoming’s Naughton facility
because Jarbidge Wilderness Area falls under the URP Glidepath for that Class I
Area, 460 is also misplaced. As discussed elsewhere in these comments, the URP is
Proposed SIP at 190.
Proposed SIP at 190-191.
458 NPS Consultation Comments at 53.
459 Proposed SIP at 191.
460 Proposed SIP at 191.
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not a reason for avoidance of conducting the Four-Factor Analysis and requiring
enforceable measures in the SIP to control emissions.
IX.

WYDEQ’S LONG-TERM STRATEGY IS INCONSISTENT WITH
LEGAL REQUIREMENTS
A. WYDEQ must first conduct the required Four-Factor Analysis and
then develop its reasonable progress goals

As drafted, Wyoming’s reasonable progress goals are based on modeling
results, which does not meet the RHR requirement that the RPGs are to be based
on enforceable SIP measures. Specifically, Wyoming’s proposed long-term strategy
sets reasonable progress goals based on the WRAP’s modeling results before and in
lieu of conducting the required Four-Factor Analysis – it has impermissibly
reversed the order of the requirements. The RPGs are not to be developed before the
Four-Factor Analyses but as a result of the Four-Factor Analyses. 461 WYDEQ must
first conduct the Four-Factor Analyses, determine measures for reducing visibility
impairing emissions based on the Act’s Four-Factor Analysis and then use the
results to develop proposed revisions to the RPGs.
B. WYDEQ failed to provide the public with an opportunity to review
and comment on the WRAP’s emission inventories and modeling
While the WRAP states may have agreed on the modeling (and presumably
the emission inventory development) compiled or completed by WRAP, the public
was not provided an opportunity to review and comment on the assumptions that
went into the emission inventories or the modeling. WYDEQ presents its Proposed
SIP and the myriad of WRAP assumptions, protocols and work products upon which
it is based as a fait accompli, suggesting that the WARP screening methodology to
select sources and WRAP modeling it relied on to set its RPGs are complete and
done. WYDEQ’s statements that suggest it has already determined the contents of
the Final SIP it will submit to EPA are contrary to the Act’s requirements for public
notice and comment. Thus, WYDEQ must meaningfully consider all comments and
revise the Proposed SIP accordingly.
While WYDEQ provides some of the underlying RPO information in the
Proposed SIP package for the public to review, the public was not provided access to
all the underlying WRAP technical documents. This is contrary to the regional haze
regulations that require the long-term strategy to “document the technical basis,
including modeling, monitoring and emissions information, on which the State is
relying to determine its apportionment of emission reduction obligations necessary

461

See e.g., 82 Fed. Reg. at 3,090-3,091.
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for achieving reasonable progress in each mandatory Class I Federal area it
affects.” 462
As part of its proposed SIP revisions, WYDEQ must not only follow the
requirements in the RHR, but also the requirements for preparation, adoption and
submittal of SIPs. 463 WYDEQ has an obligation to make transparent and cite to
(and provide weblinks to) the technical support documentation it proposes to rely on
and use as part of its SIP revision (e.g., such regional planning organization
technical analyses) and provide the public with the opportunity to comment on such
analyses. 464
C. WYDEQ’s use of visibility as a fifth factor to decide reasonable
progress controls is at odds with the Clean Air Act’s plain
language
Where WYDEQ has used visibility impacts (or supposedly minimal or
insufficient visibility improvements) to reject emission controls, 465 the Proposed SIP
is at odds with the plain language of the CAA. Wyoming cannot rely on visibility
impacts to exclude emission reducing measures from sources that otherwise satisfy
the four statutory factors.

40 C.F.R. § 51.308(d)(3)(iii).
40 C.F.R. §§ 51.100, 51.102, 51.103, 51.104, 51.105, and Appendix V to Part 51.
464 40 C.F.R. Part 51, Appendix V ¶ 2.2 Technical Support. “(a) Identification of all regulated
pollutants affected by the plan. (b) Identification of the locations of affected sources including the
EPA attainment/nonattainment designation of the locations and the status of the attainment plan
for the affected areas(s). (c) Quantification of the changes in plan allowable emissions from the
affected sources; estimates of changes in current actual emissions from affected sources or, where
appropriate, quantification of changes in actual emissions from affected sources through calculations
of the differences between certain baseline levels and allowable emissions anticipated as a result of
the revision. (d) The State's demonstration that the national ambient air quality standards,
prevention of significant deterioration increments, reasonable further progress demonstration, and
visibility, as applicable, are protected if the plan is approved and implemented. …. (e) Modeling
information required to support the proposed revision, including input data, output data, models
used, justification of model selections, ambient monitoring data used, meteorological data used,
justification for use of offsite data (where used), modes of models used, assumptions, and other
information relevant to the determination of adequacy of the modeling analysis. (f) Evidence, where
necessary, that emission limitations are based on continuous emission reduction technology. (g)
Evidence that the plan contains emission limitations, work practice standards and
recordkeeping/reporting requirements, where necessary, to ensure emission levels. (h)
Compliance/enforcement strategies, including how compliance will be determined in practice. (i)
Special economic and technological justifications required by any applicable EPA policies, or an
explanation of why such justifications are not necessary.”
465 See e.g., Proposed SIP at 166 (“Modeling done by WRAP has also indicated that potential
additional controls will have little to no influence (< 0.1 dv) on visibility projections for Wyoming’s
seven Class I Areas (see Figures in Chapter 15).”).
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The Act explicitly identifies that the RP analysis is done based on four
factors:
1.
2.
3.
4.

The costs of compliance,
The time necessary for compliance,
The energy and non-air quality environmental impacts of compliance, and
The remaining useful life of any potentially affected sources.

The plain language of the Act clearly bounds the information for each of the factors.
Indeed, EPA has expressly stated that consideration of visibility is not to be used as
an offramp for reduction requirements. 466 Thus, where cost-effective controls are
readily identifiable for a source, WYDEQ’s rejection of such cost-effective controls
based on visibility benefits is an improper application of visibility as an additional
factor. 467 Where WYDEQ’s reasonable progress analyses consider information
outside the bounds of the four statutory factors (e.g., air quality impacts, modeling
results, emission inventories, etc.) it is inconsistent with the Act’s Four-Factor
Analysis, 468 and the SIP must be revised accordingly before submission the EPA.
WYDEQ must not rely on visibility to exclude emission reducing measures from a
source that would otherwise be required to do so under the four statutory factors.
E. WYDEQ’s reliance on the “Glide Path” and its methodology to adjust
the RPGs for Class I areas within Wyoming violates the Clean Air Act
and Regional Haze Rule
1. WYDEQ erroneously relies on the glide path to avoid emission
limitations in the SIP
WYDEQ attempts to justify deferring any emission reductions by pointing
out that monitoring data for Wyoming’s Class I areas appear to be trending below
these area’s glide path or URP, which it states is sufficient to achieve reasonable
progress. 469 Suggesting that a historical monitoring emission trend will continue,
without enforceable SIP emission limitations to secure reductions, does not ensure
the future of emissions.

2021 Clarification Memo at 13 (“[A] state should not use visibility to summarily dismiss costeffective potential controls.”).
467 2021 Clarification Memo at 13.
468 The Regional Haze program takes air quality impacts into consideration in selecting which
sources are evaluated for the reasonable progress Four-Factor Analysis, and to apply that same
metric twice is not consistent with how Congress designed the program.
469 See e.g., Proposed SIP at 166 (“Wyoming remains under the adjusted glidepath for all three
IMPROVE monitors/all seven Class I Areas projected to 2028 … Wyoming AQD concludes that any
additional costs for coal- and natural gas-fired EGUs and non-EGUs needed to make reasonable
progress towards the national visibility goal are unwarranted during this planning period.)
466
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EPA has made clear that meeting or exceeding the URP does not obviate the
need for states to conduct a robust Four-Factor Analysis and make a technical
demonstration as to whether additional controls or emission reductions are
reasonable. “[A]n evaluation of the four statutory factors is required . . . regardless
of the Class I area’s position on the glidepath … the URP does not establish a ‘safe
harbor’ for the state in setting its progress goals.” 470 Rather, states must “determine
what emission limitations, compliance schedules and other measures are necessary
to make reasonable progress by considering the four factors” and must not reject
“control measures determined to be reasonable” based on the degree of progress. 471
Contrary to WYDEQ’s Proposed SIP, it is not correct to suggest that the SIP
is approvable because the IMPROVE monitoring data is below the glidepath. That
is not the test EPA’s RHR requires. Furthermore, WYDEQ’s suggestion that the
RPGs being under the glide path is a safe harbor in inappropriate. In its 2021
Clarification Memo, EPA reiterated that the uniform rate of progress is “not a safe
harbor,” and that it is not appropriate to reject cost-effective emission reductions on
the basis that visibility in a particular Class I area is on the glide path. Instead,
states are required to “evaluate and determine emission reduction measures that
are necessary to make reasonable progress by considering the four statutory
factors.” 472
2. WYDEQ must not revise the RPGs based on projected modeling
that is not based on enforceable SIP requirements
WYDEQ’s proposed RPGs are inconsistent with the legal requirements for
several reasons. First, WYDEQ’s Proposed SIP relies primarily relies on the
WRAP’s modeling to set its RPGs. 473 The emission inventory inputs in WRAP’s
modeling are neither enforceable via SIP emissions limitations, 474 nor do they

81 Fed. Reg. 66,331, 66,631 (Sept. 27, 2016); see also 81 Fed. Reg. 296, 326 (Jan. 5, 2016)
(determining, as part of the reasonable progress federal implementation plan for Texas, “the uniform
rate of progress is not a ‘safe harbor’ under the Regional Haze Rule.”); EPA, Responses to Comments
at 120, Promulgation of Air Quality Implementation Plans; State of Texas; Regional Haze and
Interstate Visibility Transport Federal Implementation Plan: Best Available Retrofit Technology and
Interstate Transport Provisions, EPA Docket No. EPA-R06-OAR-2016-6011 (June 2020) (“EPA has
repeatedly and consistently taken the position that meeting a specific reasonable progress goal is
not, itself, a “safe harbor,” and does not relieve the state of the obligation to consider additional
measures for reasonable progress. If it is reasonable to make more progress than the URP, a state
must do so, as EPA explained in the 1999 Regional Haze Rule) (citing 64 Fed. Reg. at 35,732); see
also 81 Fed. Reg. at 66,370 (“EPA’s longstanding interpretation of the Regional Haze Rule is that
‘the URP does not establish a ‘safe harbor’ for the state in setting its progress goals.”) (quoting 79
Fed. Reg. 74,818, 74,834)).
471 82 Fed. Reg. at 3,093; see also 81 Fed. Reg. at 66,631.
472 2021 Clarification Memo at 15-16 (emphasis added).
473 Proposed SIP at 191.
474 See infra at 114 (regarding enforceable emission limitations in the SIP).
470
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represent recent actual emissions. 475 Second, WYDEQ must not propose its RPGs
until it first conducts the required Four-Factor Analyses for all the required
sources, establishes emission limits in the SIP, and uses those limitations to set the
RPGs. Indeed, the RHR explicitly requires Wyoming to make meaningful reductions
to ensure reasonable progress towards the national goal of restoring visibility. As
discussed above, commenters conclude that at a minimum there are control
measures available that likely satisfy the four factors and therefore should be
required at sources both evaluated and excluded by WYDEQ. Third, to the extent
WYDEQ’s Proposed SIP defers controls that satisfy the Four-Factor Analysis to
another planning period, simply because Class I areas are on the glidepath, is
contrary to the CAA and the RHR.
WYDEQ’s “glide path” rationale is also misplaced because the agency failed
to evaluate and apply the results of the CAA’s reasonable progress analyses in
determining whether emission reductions may be necessary to ensure reasonable
progress towards natural visibility in each Class I area that Wyoming’s sources
affect, as required by the RHR. 476 Moreover, while WYDEQ identified sources in
other states that impact its Class I areas, as discussed elsewhere in our comments,
it failed to complete its state-to-state consultation obligations. Indeed, there are
emission reductions that Wyoming and upwind states must include as enforceable
emission limitations in their SIPs. WYDEQ’s decision to not adjust the RPGs based
on these erroneous determinations (i.e., its incomplete state-to-state consultation
and the reliance on modeling with flawed assumptions) is misplaced.
F. WYDEQ must accurately disclose emission inventory projections and
identify measures needed to prevent future impairment of visibility
The Regional Haze program requires states to adopt measures to prevent
future visibility impairment as well as to address existing visibility impairment. 477
WYDEQ’s Proposed SIP lacks an accurate analysis of 2028 emission inventory
40 C.F.R. § 51.308(f)(2)(iii) (“The State must document the technical basis, including modeling,
monitoring, cost, engineering, and emissions information, on which the State is relying to determine
the emission reduction measures that are necessary to make reasonable progress in each mandatory
Class I Federal area it affects. The State may meet this requirement by relying on technical analyses
developed by a regional planning process and approved by all State participants. The emissions
information must include, but need not be limited to, information on emissions in a year at least as
recent as the most recent year for which the State has submitted emission inventory information to the
Administrator in compliance with the triennial reporting requirements of subpart A of this part.
However, if a State has made a submission for a new inventory year to meet the requirements of
subpart A in the period 12 months prior to submission of the SIP, the State may use the inventory
year of its prior submission.”) (emphasis added).
476 See 40 C.F.R. § 51.308(f)(2) (“Each State must submit a long-term strategy that addresses
regional haze visibility impairment for each mandatory Class I Federal area within the State and for
each mandatory Class I Federal area located outside the State that may be affected by emissions from
the State.”) (emphasis added); id. § 51.308(f)(3)(ii)(A)-(B).
477 See 42 U.S.C. § 7491(a)(1)); 40 C.F.R. § 51.300(a).
475
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projections and future source development, thus the public has no information to
assess whether emissions from specific source categories are projected to increase
between 2011 and 2028 as seen in other states (e.g., anticipated new development in
the State, ammonia emissions from nonroad sources, visibility-impairing pollutants
from oil and gas and others). WYDEQ must analyze future emission inventory
projections, explain what these emissions sources are within the state and discuss
the programs it has in place to address any potential future increases in emissions.
Importantly, WYDEQ must evaluate the measures that may be needed to prevent
any currently projected future increases in visibility-impairing emissions from these
source categories.
Moreover, as WYDEQ develops permit modifications for existing sources and
permits for new sources, it must take regional haze implications into consideration
‒ these requirements should be discussed and committed to in the State’s SIP. The
RH RP requirements apply and work in conjunction with permitting requirements,
and WYDEQ must not defer until the next RH SIP update or planning period to
address permit modifications.
G. WYDEQ must establish and provide a basis for a cost effectiveness
threshold
EPA’s regional haze guidance and regulations require that the SIP “explain
why the selected [cost] threshold is appropriate for that purpose and consistent with
the requirements to make reasonable progress.” 478 And while the Clean Air Act does
not mandate that WYDEQ “explain its cost-effectiveness decisions through use of a
‘bright line” rule,’ the Ninth Circuit explained that “the law does require EPA to
cogently explain why it has exercised its discretion in a given manner.” 479 When the
Four-Factor Analyses are conducted, WYDEQ must establish and provide a basis
for its cost reasonableness threshold.
We strongly encourage WYDEQ to take into consideration that the States of
Colorado and Oregon recently indicated that they are each “is using $10,000 per ton
of regional haze pollutant as the nominal cost threshold to determine cost effective
control strategies for Round 2 RP.” 480 As explained in EPA’s Guidance, WYDEQ
2019 Guidance at 39.
Nat’l Parks Conservation Ass’n v. E.P.A., 788 F.3d 1134, 1142–43 (9th Cir. 2015) (citation and
quotation omitted) (holding that BART determinations were arbitrary because EPA failed to provide
a reasoned explanation for its cost-effectiveness conclusions).
480 Prehearing Statement of the Colorado Department of Public Health and Environmental, at 7,
(which explained that “[t]his threshold is applied to the individual pollutants in the control strategy
analyses, specifically NOx, PM, and SO2. This threshold value is an increase from Round 1 and
reflects the fact that with each successive round of planning, less costly and easier to implement
strategies have already been adopted. Colorado has maintained this threshold throughout the
planning process despite the fact that each of the Class I areas in Colorado is below the URP for
478
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must provide a basis for and establish the cost effectiveness threshold upon which
the State bases its decision, including an explanation of why the cost effectiveness
threshold is appropriate and consistent with the requirement to make reasonable
progress. 481
H. WYDEQ must include enforceable emission limitations in its SIP
where it relies on retirements to justify no controls and no upgrades
As discussed elsewhere in these comments and in the Kordzi Report, where
WYDEQ is either relying on‒‒or plans to rely on‒‒retirements or operation changes
to justify a no control and no upgrade option, it must make those changes
enforceable as SIP measures. To the extent that a state declines to evaluate
additional pollution controls for any source based on that source’s planned
retirement or decline in utilization, it must incorporate those operating parameters
or assumptions as enforceable limitations in the second planning period SIP. The
CAA requires that “[e]ach state implementation plan . . . shall” include “enforceable
limitations and other control measures” as necessary to “meet the applicable
requirements” of the Act. 482 The RHR similarly requires each state to include
“enforceable emission limitations” as necessary to ensure reasonable progress
toward the national visibility goal. 483 Moreover, where a source plans to
permanently cease operations or projects that future operating parameters (e.g.,
limited hours of operation or capacity utilization) will differ from past practice, and
if this projection affects whether additional pollution controls are cost-effective or
necessary to ensure reasonable progress, then the state “must” make those
parameters or assumptions into enforceable limitations. 484
Underscoring this requirement of enforceability, reasonable progress goals
(RPGs) adopted by a state with a Class I area must be based only on emission
controls measures that have been adopted and are enforceable. Thus, where
WYDEQ has relied on any proposed retirements or operation changes as part of its
long-term strategy to ensure reasonable progress, the agency must, at a minimum,
make those retirement decisions federally enforceable with compliance deadlines for
retirement by the end of the second planning period.
Further, even where a source has a federally-enforceable retirement date,
WYDEQ is obligated to consider whether there are cost-effective control measures
that could be implemented in the meantime. Once again, EPA’s Clarification Memo
is instructive. There, the agency made clear that in evaluating reasonable progress
2028.”) (Exhibit 9); see also “Oregon Regional Haze State Implementation Plan, For the period 2018
– 2028,” (Aug. 27, 2021 Public Notice Draft) (Exhibit 3); see also discussion of the other states
identified elsewhere in these comments.
481 2019 Guidance at 38, 39; see also 40 C.F.R. § 51.308(f)(2).
482 42 U.S.C. § 7410(a)(2)(A). (emphasis added)
483 See generally 40 C.F.R. § 51.308(d)(3).
484 See 40 C.F.R. pt. 51, App. Y § (IV)D.4.d.2.

117

for all sources, states should consider the “full range of potentially reasonable
options for reducing emissions . . . may be able to achieve greater control
efficiencies, and, therefore, lower emission rates, using their existing measures.” 485
As mentioned throughout these comments, there are some types of control measures
that are likely to be cost-effective even within shorter time-frames.
I. WYDEQ’s anticipated additional emissions reductions from “Ongoing
Air Pollution Control Programs” are neither justified nor secured by
enforceable SIP measures
WYDEQ’s anticipated additional emissions reductions from “Ongoing Air
Pollution Control Programs” are neither justified nor secured by enforceable SIP
measures. WYDEQ identifies “ongoing programs and regulations in Wyoming that
directly protect visibility, or can be expected to improve visibility in Wyoming Class
I Areas, by reducing emissions in general.” 486 WYDEQ fails to provide the details
and quantify emission reductions from these ongoing programs, and lacking this
required information, WYDEQ cannot take credit for “other programs’ that are
unsupported and not quantified.
J. WYDEQ’s reliance on outdated and flawed WRAP work products and
adoption of the sources’ submittals suggests it lacks adequate
resources to implement the Clean Air Act’s reasonable progress
requirements
WYDEQ’s reliance on outdated and flawed WRAP work products and
wholesale adoption of the sources’ submittals suggests it lacks adequate resources
to implement the Clean Air Act’s reasonable progress requirements. The contents of
WYDEQ’s Proposed SIP suggests it lacks the time, personnel and funding resources
to develop a complete regional haze SIP. The Proposed SIP lacks the careful
independent review required by the State when it reviewed the sources’ Four-Factor
Analyses. WYDEQ failed to independently review and identify numerous significant
and substantive technical errors made the sources, which demonstrated the State
lacks adequate resources to do its job. WYDEQ also accepted the sources’
arguments, which conflicted with the Act, regulations, EPA guidance and EPA’s
clarification memo. Another example of the lack of WYDEQ’s resources to
independently review and correct the sources’ misplaced legal assertions.
Moreover, WYDEQ failed to respond to comments made by the NPS, and
failed to make corrections to numerous errors for the sources the NPS reviewed.
Further evidence the State lacks resources to implement the RH SIP requirements.

485
486

2021 Clarification Memo at 7.
Proposed SIP at 180.
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WYDEQ has thus far failed to do its job, and the Conservation Organizations’
comments via this letter identified many of the same errors identified by the NPS
as well as numerous additional technical and legal errors.
The Act and implementing regulations require that states have adequate
resources and authority, indeed states are required to certify to EPA in each SIP
submission and periodically for infrastructure SIPs that they have such resources
and authorities. 487 If WYDEQ lacks the resources necessary to develop a complete
[and potentially approvable] SIP, then it must follow in the footsteps of Montana
and notify EPA that Wyoming will defer to EPA’s development and implementation
a regional haze FIP on their behalf. 488
K. WYDEQ’s Proposed SIP does not contain any provisions to ensure
emission limitations are permanent and enforceable and that its
permits complement the Clean Air Act’s reasonable progress
requirements
The CAA requires states to submit implementation plans that “contain such
emission limits, schedules of compliance and other measures as may be necessary to
make reasonable progress toward meeting the national goal” of achieving natural
visibility conditions at all Class I areas. 489 The RHR requires that states must
revise and update their regional haze SIPs, and the “periodic comprehensive
revisions must include the “enforceable emissions limitations, compliance schedules,
and other measures that are necessary to make reasonable progress as determined
pursuant to [51.308](f)(2)(i) through (iv).” 490 The emission limitations and other
requirements of the RHR must be adopted into the SIP. Furthermore, under the
RHR, RPGs adopted by a state with a Class I area must be based only on emission
controls measures that have been adopted and are enforceable in the SIP. 491

42 U.S.C. §§ 7410(a)(2)(J), 7410(a)(2)(D)(i), 7410(a)(2)(D)(ii), 7410(a)(2)(E)(i); 40 C.F.R. part 51,
Appendix V; see, e.g., EPA’s application of Act’s requirements when Wyoming asserted it lacked
authority to impose RP requirements, 79 Fed. Reg. at 5,032.
488 77 Fed. Reg. 23,988 (April 20, 2012) (EPA’s proposed FIP, explained that “[o]n June 19, 2006,
Montana submitted a letter to us signifying that the State would be discontinuing its efforts to revise
the visibility control plan that would have incorporated provisions of the Regional Haze Rule. The
State acknowledged with this letter that EPA would make a finding of failure to submit and thus
promulgate additional federal rules to address the requirements of the Regional Haze Rule,
including BART. In response to the State’s decision EPA made a finding of SIP inadequacy on
January 15, 2009 (74 Fed. Reg. 2,392), determining that Montana failed to submit a SIP that
addressed any of the required regional haze SIP elements of 40 CFR 51.308.”); 77 Fed. Reg. 57,864
(Sept. 18, 2012) (EPA’s final FIP).
489 42 U.S.C. §§ 7491(a)(1), (b)(2).
490 40 C.F.R. § 51.308(f)(2); see also 40 C.F.R. § 51.308(d)(3)(v)(F)(Enforceability of emission
limitations and control measures).
491 40 C.F.R. § 51.308(f)(3).
487
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There are several issues with WYDEQ’s proposed approach. First, as
discussed above, its Proposed SIP explains that its RPGs are based on modeling
results, 492 which does meet the RHR requirement that the RPGs are based on
enforceable SIP measures. This does not fulfill the legal requirements. Consistent
with EPA’s longstanding positions regarding enforceable SIP provisions, EPA’s
2019 Guidance explains the requirements in 40 C.F.R. § 51.308(d)(3)(v)(F), which:
[R]equires SIPs to include enforceable emission limitations and/or other
measures to address regional haze, deadlines for their implementation, and
provisions to make the measures practicably enforceable including averaging
times, monitoring requirements, and record keeping and reporting
requirements. 493
Moreover, the reasonable progress requirements apply to all sources, thus to
the extent WYDEQ plans to, it must not rely on existing permits to allow sources to
avoid the Four-Factor Analysis because there is no off-ramp for sources that hold
permits. EPA’s Guidance recognizes EPA’s long-standing position that while the
SIP is the basis for demonstrating and ensuring state plans meet the regional haze
requirements, state-issued permits must complement the SIP and SIP
requirements. 494 State-issued permits must not frustrate SIP requirements. 495 For
example, sources with PSD permits under Title I must not hold permits that allow
emissions that conflict with SIP requirements. 496
Additionally, the Act’s Title V operating permits collect and implement all
the Act’s requirements – including the requirements in the SIP – as applicable to
the particular permittee. Furthermore, Title V permits are only good for a period of
five years and may expire under certain conditions. There is no assurance that Title
V permit terms and conditions will be permanent since they may lapse. It is not
enough that the Title V permits are reviewable by U.S. EPA, Title V permits are not
part of the SIP and approved through EPA’s SIP process. Therefore, to the extent
See e.g., Proposed SIP at 98.
Guidance at 42-43. (While NPCA filed a Petition for Reconsideration regarding EPA’s
issuance of the 2019 Guidance, “Petition for Reconsideration of Guidance on Regional Haze State
Implementation Plans for the Second Implementation Period,” submitted by National Parks
Conservation Association, Sierra Club, Natural Resources Defense Council, Coalition to Protect
America's National Parks, Appalachian Mountain Club, Western Environmental Law Center and
Earthjustice, to former EPA Administrator Andrew Wheeler (May 8, 2020), (Exhibit 15), it does not
dispute the information in the Guidance referenced here regarding enforceable limitations, which
cite to EPA’s longstanding statements found in the “General Preamble for the Implementation of
Title I of the Clean Air Act Amendments of 1990, 74 Fed. Reg. 13,498 (April 16, 1992).
494 74 Fed. Reg. at 13,568.
495 Furthermore, to the extent stationary sources are granted permits by rule or other mechanisms,
these other categories of state approval mechanisms that allow construction, operation and increases
in emissions must also complement SIP requirements.
496 Additionally, the proposed SIP revisions fail to contain source-specific “measures to mitigate the
impacts of construction activities.” 40 C.F.R. § 51.308(d)(3)(v)(B).
492

493 2019
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WYDEQ relies on Title V or others permits for its sources under the RH Program,
those emission limitations and monitoring, recordkeeping and reporting
requirements must be in the SIP. Finally, Title V permits must not hold such
permits if they contain permit terms and conditions that conflict with the SIP and
CAA requirements, which could happen here in the event the permits WYDEQ
relies on are Title V permits.
Of significant concern is that WYDEQ’s Proposed SIP lacks any of the
required “enforceable emissions limitations, compliance schedules, and other
measures that are necessary to make reasonable progress” and would therefore
allow the sources to modify operations, increase emissions that impact Class I areas
for many years without first meeting reasonable progress emission limitations and
other necessary requirements. Contrary to the requirement to ensure permits
complement the SIP, WYDEQ relied on permit conditions that are not in the SIP to
screen sources from the Four-Factor Analysis. 497
WYDEQ’s Proposed SIP has numerous fatal flaws regarding its lack of
enforceable emission limitations. First, the Proposed SIP mentioned that it will
retain unspecified source permits as part of its approach for addressing the RHR
requirements. 498 The lack of specificity means the public was unable to review the
permits. Second, the Proposed SIP contains numerous mentions of various permits,
but neither references the permits for the public to find nor proposes to include the
required permit provisions in the SIP. Third, WYDEQ’s suggestion that existing
operating permit limits are adequate to control emissions are misplaced, because
those limits are not in the SIP. 499 Fourth, WYDEQ’s suggestion that an “active”
permit for Laramie River Station establishes a ton per year cap for NOx and SO2
was also misplaced, because the source may seek a permit amendment to those caps
outside the SIP amendment process. 500 Fifth, WYDEQ had no basis for its
Proposed SIP at 103.
Proposed SIP at 22 (“The State of Wyoming will retain the existing Section 309 measures adopted
into the SIP and Wyoming Air Quality Permits.”); id. at 111 (for the Laramie River Station the
Program SIP concluded that “[p]er active Permit No. 3-2-102, total allowable NOx emissions from
LRS 1 and 2 are not to exceed 14,060 tpy. For Unit 3, NOx emissions are not to exceed 14,454 tpy.”);
id. at 112 (for the Laramie River Station the Proposed SIP suggested that “[p]ermit conditions are
not anticipated to change between 2020 and the Third Round of Regional Haze planning, and
emission trends do not express an increase in NOx emissions.”); and id. at 112 (similarly for SO2 at
Laramie River Station, the Proposed SIP suggested that “[p]ermit conditions are anticipated to
remain the same and emission trends do not express an increase in SO2 emissions between 2020 and
the Third Round of Regional Haze planning.”).
499 Proposed SIP at 99 n.31 (“The permit for Solvay’s ARGO project, which results in the emissions
listed, was approved by AQD on March 27, 2020.”); and id. at 109 (For the Laramie River Station,
the Proposed SIP explained that “For Units 1 and 2, the maximum 12-consecutive-month annual
average emission rate during the representative time period was used to establish baseline annual
emissions due to the recent permit operating limit implementation.”).
500 Proposed SIP at 111 (for the Laramie River Station the Program SIP concluded that “[p]er active
Permit No. 3-2-102, total allowable NOx emissions from LRS 1 and 2 are not to exceed 14,060 tpy.
For Unit 3, NOx emissions are not to exceed 14,454 tpy.”).
497
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assumptions that the permit conditions for Laramie River Station will remain the
same, indeed the State of Wyoming can approve permit modifications increasing
emissions. 501 Sixth, emissions trends at the Laramie River Station are just that
trends and without enforceable SIP limitations provide no assurance against
emission increase. 502 In accordance with the CAA and RHR legal requirements, the
SIP Wyoming submits to EPA must contain the enforceable emissions limitations,
monitoring, recordkeeping and reporting requirements consistent with the
statements in the Proposed SIP and assumptions used in preparing and generating
the 2028 emission inventory. WYDEQ must include in its SIP the emission
limitations from the permits it relies on for its reasonable progress SIP, along with
the required monitoring, recordkeeping and reporting provisions necessary to make
the limitations practically enforceable.
The reasonable progress requirements apply to all sources and a permit to
construct does not exempt a source from the regional haze program. If a source is
found subject to the required reasonable progress Four-Factor Analysis as a result
of a state’s reasonable progress screening process, the state must ensure the
Analysis is conducted. Neither the Act nor EPA’s rules provide an “off-ramp” for a
source in this situation.
WYDEQ’s Proposed SIP disclosed that its recently issued permits did not
consider the reasonable progress Four-Factor Analysis requirements. The State has
permitted new construction without ensuring that the source’s emissions are
consistent with the RH program requirements and making progress towards
meeting the national goal of preventing any future, and remedying any existing,
impairment of visibility. This states must not do. The reasonable progress
requirements apply to existing and new sources. 503 Indeed, the RHR requires that
in deciding whether to grant an application for construction or modification at a
Proposed SIP at 112 (for the Laramie River Station the Proposed SIP suggested that “[p]ermit
conditions are not anticipated to change between 2020 and the Third Round of Regional Haze
planning, and emission trends do not express an increase in NOx emissions.”); and id. at 112
(similarly for SO2 at Laramie River Station, the Proposed SIP suggested that “[p]ermit conditions
are anticipated to remain the same and emission trends do not express an increase in SO2 emissions
between 2020 and the Third Round of Regional Haze planning.”).
502 Proposed SIP at 112 (for the Laramie River Station the Proposed SIP suggested that “[p]ermit
conditions are not anticipated to change between 2020 and the Third Round of Regional Haze
planning, and emission trends do not express an increase in NOx emissions.”); and id. at 112
(similarly for SO2 at Laramie River Station, the Proposed SIP suggested that “[p]ermit conditions
are anticipated to remain the same and emission trends do not express an increase in SO2 emissions
between 2020 and the Third Round of Regional Haze planning.”).
503 42 U.S.C. §§ 7491(g); 40 C.F.R. § 51.300(a); 40 C.F.R. § 51.307(c) (“Review of any major stationary
source or major modification under paragraph (b) of this section, shall be conducted in accordance
with paragraph (a) of this section, and § 51.166(o), (p)(1) through (2), and (q). In conducting such
reviews the State must ensure that the source’s emissions will be consistent with making reasonable
progress toward the national visibility goal referred to in § 51.300(a). The State may take into
account the costs of compliance, the time necessary for compliance, the energy and nonair quality
environmental impacts of compliance, and the useful life of the source.” (emphasis added)).
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major source the state must ensure that the new emissions will be consistent with
making reasonable progress toward the national visibility goal. 504 States need a
rational basis for making such a determination, which must be based on a FourFactor Analysis. 505
Moreover, when developing a long-term strategy a state must consider
“[m]easures to mitigate the impacts of construction activities.” 506 As the FLM’s
pointed out during the first round of RH SIPs, the states often ignored these
requirements and thus Round 1 RH SIPs may lack provisions to mitigate the
impacts of emissions from new and modified sources. 507 EPA’s 2019 Guidance made
clear that “[i]f the state does not select construction activities as a source category
for an analysis of control measures, the SIP must nevertheless indicate how the
state has considered measures to mitigate the impacts of construction activities.” 508
WYDEQ’s RH SIP must provide that emissions limitations for new and
modified sources‒‒including Four-Factor Analyses and necessary controls‒‒must be
considered and included during a state’s decision on whether to grant an application
for a construction permit. The RH SIPs must also include the necessary mitigation
and emission limitations from the permit terms and conditions to make them
enforceable in the SIP. Additionally, as the rule requires the long-term strategy
include measures to mitigate the impacts of emissions construction activities, the
40 C.F.R. § 51.307(c).
40 C.F.R. § 51.307(c).
506 40 C.F.R. § 51.308(d)(3)(v)(B).
507 Alabama Regional Haze State Implementation Plan, Appendix P, FLM Comments on Alabama’s
Draft SIP (Email and Attachment from Catherine Collins, USFWS, to ADEM, “Fish and Wildlife
Service Comments regarding the Alabama Regional Haze State Implementation Plan,” (Dec. 26,
2007), at pdf 13, EPA-R04-OAR-2009-0782-0026, https://www.regulations.gov/document/EPA-R04OAR-2009-0782-0026 (“…the State should include a discussion about the relationship between
PSD/NSR programs as part of the other programs that will benefit visibility in the LTS section. A
new or modified major industrial source can have a serious impact on the State's ability to obtain RH
goals. As part of the Long- Term Strategy (LTS), the State will rely in great part on the New Source
Review (NSR) and Prevention of Significant Deterioration (PSD) permitting programs to assure that
new sources do not unduly impair the expected progress toward natural conditions. Section 7.2.1. of
the November 2007 draft SIP speaks to emissions reductions of ongoing programs but does not
include a discussion of the interaction between the existing NSR program and progress on the
regional haze plan. Given the uncertainty in the new source growth estimates used to develop the
2018 emission inventory, and ultimately the 2018 visibility projections, it would be appropriate for
the state to discuss the relationship between the Regional Haze Plan and requirements of the NSR
and PSD programs within the SIP. Specifically, how does the State anticipate addressing new
sources of air pollution in the PSD process in regards to its reasonable progress goals and long term
strategy; and, how will it analyze the affect [sic] of new emissions from these new sources on
progress toward the interim visibility goals established under this SIP, as well as the ultimate goal
of natural background visibility by 2064.”)
508 2019 Guidance at 22 (which further explained that “If the state has selected construction
activities as a source category for an analysis of control measures, it will consider this factor in that
analysis. That analysis and the decision about what measures are necessary for reasonable progress
are the subjects of Sections II.B.4 and II.B.5 of this document.”)
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emissions from new or modified source must be limited, otherwise the new
emissions will not be consistent with making reasonable progress. Moreover, when
an EGU proposes to switch fuel from coal to natural gas WYDEQ must no longer
approve construction permits that fail to apply the Act’s Four-Factor Analysis
requirement and resulting mitigation measures. In the absence of such analysis and
associated requirements the construction or modification of a facility may cross the
Act’s provisions to prevent future visibility impairment, as well as the Act’s antibacksliding provision. 509
L. WYDEQ may not excuse its sources from control because
international and natural emissions also contribute to haze
The mandate of the Clean Air Act compels states to take measures to make
reasonable progress by reducing emissions in their borders, not to excuse doing so
because other nations and natural sources also contribute to regional haze. Indeed
the reasonable progress goals are delivered through enforceable emission reduction
requirements that must provide for an improvement in visibility for the 20% most
impaired days over the period of the SIP, and ensure no degradation in visibility for
the 20% clearest days over the same period.
Despite the Act’s mandate, WYDEQ’s Proposed SIP presents data on
international emissions for the Class I Areas impacted by Wyoming sources as a
basis for avoiding enforceable emission limitations in its SIP. 510 The Proposed SIP
509 See e.g. Sierra Club v. Env't Prot. Agency, 985 F.3d 1055 (D.C. Cir.), superseded, 21 F.4th 815
(D.C. Cir. 2021).
510 Proposed SIP at 23-24 (“…most, if not all, CIAs have notable amounts of international, natural,
and interstate transport impacts on visibility, in addition to the host state’s sources impacting their
CIAs.”); 35-36 (Figure 6.4-1. Source Contributions to the Representative Baseline Period (2014‐2018)
for Grand Teton National Park, Teton Wilderness Area and Yellowstone National Park Class I
Areas,” which WYDEQ explains “International Anthropogenic sources make up 49% of SO2
contributions to light extinction for the Grand Teton National Park, the Teton Wilderness Area, and
Yellowstone National Park Class I Areas”); 36 (“In comparing RepBase2 in Figure 6.4-1 to Figure
6.4-2 above, Figure 6.4-1 shows that International Anthropogenic Sources made up 20 percent of the
aerosol light extinction for Grand Teton National Park, Teton Wilderness Area and Yellowstone
National Park Class I Areas.”); 42 (“International Anthropogenic sources were the largest
contributor of SO2 to light extinction in the North Absaroka and Washakie Wilderness Areas
between 2014 and 2018 – 64% of SO2 contributions to light extinction came from International
Anthropogenic Sources (Figure 6.8-1).”); 43 (“In comparing RepBase2 in Figure 6.8-1 to Figure 6.8-2
above, Figure 6.8-1 shows that International Anthropogenic Sources made up roughly 41% of all
light extinction in North Absaroka and Washakie Wilderness Areas.”); 49 (“International
Anthropogenic Sources and Natural Sources were the largest contributor of SO2 to light extinction in
the Bridger Wilderness Area and Fitzpatrick Wilderness Area between 2014 and 2018 – 56% of SO2
contribution to light extinction came from International Sources and 22% came from Natural
Sources (Figure 6.12-1).”); 49 (“In comparing RepBase2 in Figure 6.12-1 to Figure 6.12-2 above,
Figure 6.12-1 shows that International Anthropogenic sources made up 31% of all light extinction for
Bridger Wilderness Area and Fitzpatrick Wilderness Area Class I Areas for the period of 2014-
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also present extensive analysis on visibility impacts from natural sources. The
Proposed SIP erroneously concludes that “controls are not necessary to achieve
reasonable progress in Wyoming’s Class I Areas” for the following reasons:
2018.”); 56 (“International Anthropogenic Sources were the largest contributor of SO2 to light
extinction in Eagles Nest Wilderness Area, Flat Tops Wilderness Area, Maroon Bells-Snowmass
Wilderness Area, and West Elk Wilderness Area between 2014 and 2018 – 52% of SO2 contributions
to light extinction came from International Anthropogenic Sources (Figure 7.2.1.2-1).”); 57 (“In
comparing RepBase2 in Figure 7.2.1.2-1 to Figure 7.2.1.2-2 above, Figure 7.2.1.2-1 shows that
International Anthropogenic Sources made up roughly 23% of all light extinction in Eagles Nest
Wilderness Area, Flat Tops Wilderness Area, Maroon Bells-Snowmass Wilderness Area, and West
Elk Wilderness Area.”); 59 (“International Anthropogenic Sources were the largest contributor of
SO2 to light extinction in Mount Zirkel Wilderness Area and Rawah Wilderness Area between 2014
and 2018 – 50% of SO2 contributions to light extinction came from International Anthropogenic
Sources.”); 60 (“In comparing RepBase2 in Figure 7.2.2.2-1 to Figure 7.2.2.2-2 above, Figure
7.2.2.2-1 shows that International Anthropogenic Sources made up roughly 26% of all light
extinction in Mount Zirkel Wilderness Area and Rawah Wilderness Area.”); 62 (“International
Anthropogenic Sources were the largest contributor of SO2 to light extinction in Rocky
Mountain National Park between 2014 and 2018 – 49% of SO2 contributions to light extinction
came from International Anthropogenic sources.”); 64 (“International Anthropogenic Sources were
the largest contributor of SO2 to light extinction in Craters of the Moon National Monument
between 2014 and 2018 – 56% of SO2 contributions to light extinction came from International
Anthropogenic Sources.”); 65 (“In comparing RepBase2 in Figure 7.3.1.2-1 to Figure 7.3.1.2-2 above,
Figure 7.3.1.2-1 shows that International Anthropogenic Sources made up roughly 31% of all light
extinction in Craters of the Moon National Monument.”); 67 (“International Anthropogenic Sources
were the largest contributor of SO2 to light extinction in Red Rock Lakes National Wildlife Refuge
between 2014 and 2018 – 49% of SO2 contributions to light extinction came from International
Anthropogenic sources.”); 69 (“International Anthropogenic Sources were the largest contributor of
SO2 to light extinction in Jarbidge Wilderness Area between 2014 and 2018 – 65% of SO2
contributions to light extinction came from International Anthropogenic sources.”); 70 (“In
comparing RepBase2 in Figure 7.5.1.2-1 to Figure 7.5.1.2-2 above, Figure 7.5.1.2-1 shows that
International Anthropogenic Sources made up roughly 41% of all light extinction in Jarbidge
Wilderness Area.”); 72 (“International Anthropogenic Sources were the largest contributor of SO2 to
light extinction in Theodore Roosevelt National Park between 2014 and 2018 – 54% of SO2
contributions to light extinction came from International Anthropogenic sources.”); 73 (“In
comparing RepBase2 in Figure 7.6.1.2-1 to Figure 7.6.1.2-2 above, Figure 7.6.1.2-1 shows that
International Anthropogenic Sources made up roughly 40% of all light extinction in Theodore
Roosevelt National Park. Additionally, Natural Sources made up 18% of all light extinction in this
Class I Areas.”); 74 (“International Anthropogenic Sources were the largest contributor of SO2 to
light extinction in Badlands National Park between 2014 and 2018 – 47% of SO2 contributions to
light extinction came from International Anthropogenic sources.”); 75 (“In comparing RepBase2 in
Figure 7.7.1.2-1 to Figure 7.7.1.2-2 above, Figure 7.7.1.2-1 shows that International Anthropogenic
Sources made up roughly 27% of all light extinction in Badlands National Park.”); 77 (“International
Anthropogenic sources were the largest contributor of SO2 to light extinction in Wind Cave National
Park between 2014 and 2018 – 47% of SO2 contributions to light extinction came from International
Anthropogenic sources.”); 80 (“International Anthropogenic Sources were the largest contributor of
SO2 to light extinction in Arches and Canyonlands National Parks between 2014 and 2018 – 50% of
SO2 contributions to light extinction came from International Anthropogenic Sources.”); 82
(“International Anthropogenic Sources were the largest contributor of SO2 to light extinction in
Capitol Reef National Park between 2014 and 2018 – 57% of SO2 contributions to light extinction
came from International Anthropogenic sources.”); and 83 (“In comparing RepBase2 in Figure
7.8.2.2-1 to Figure 7.8.2.2-2 above, Figure 7.8.2.2-1 shows that International Anthropogenic Sources
made up roughly 30% of all light extinction in Capitol Reef National Park.”).
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o [A] majority of the SO2 in all seven Class I Areas came from
international anthropogenic sources (56% in BRID1, 64% in NOAB1,
and 49% in YELL2);
o International anthropogenic sources made up 46% of NOx in NOAB1,
26% in BRID1, and 23% in YELL2; and
o [A] large majority of OMC pollution all seven Class I Areas resulted
from natural sources like wildfires. 511
Additionally, WYDEQ’s reliance on emissions from fires to avoid controls on its
reasonable progress sources is further misplaced.
Moreover, as discussed in the Kordzi Report, the Proposed SIP contains
outdated and incorrect assumptions regarding international emissions, which must
be corrected. 512
Rather than use its international and natural source emissions analysis to
excuse taking measures to avoid reasonable progress by reducing emissions within
Wyoming, Wyoming must control the sources within its borders contributing to
regional haze. Moreover the state should act to support EPA in addressing
international emissions. 513 Although EPA and Wyoming are not required to
“compensate” for international emissions, it is well within EPA and Wyoming’s
rights and obligations to formally request reductions from international sources
where appropriate, or to take permitting actions in the United States that will lead
to emission reductions in other countries. WYDEQ must discard its false assertion
that international emissions are entirely “uncontrollable” and should instead
demonstrate that they are doing what is within their control to address
international emissions—both generally and in particular.
The presence of wildfire pollution and cross boundary pollution in no way
exempts Wyoming from reducing emissions commensurate with an accurately
conducted and determined Four-Factor Analysis (which the state has failed to do)
sources of visibility impairing pollution within the state.

Proposed SIP at 166.
Kordzi Report at 6-8.
513 64 Fed. Reg. 35,714, 35,755 (July 1, 1999) (“The States retain a duty to work with EPA in helping
the Federal government use appropriate means to address international pollution transport
concerns.”).
511
512
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M. EGUs and other sources that engage in cryptocurrency mining
must be assumed to be operating at 100% capacity; and WYDEQ
must take into consideration the recently issued Presidential
Executive Order
As explained in the Kordzi Report, EGUs that engage in cryptocurrency
mining present a unique problem to the regional haze program. 514 Conversion of
otherwise uncompetitive coal-fired EGUs to cryptocurrency mining is a growing
trend in the U.S., and reports abound concerning EGUs that are engaging in
cryptocurrency mining significantly increasing their capacities. 515 Also, EGUs that
have announced retirement are being bought and repurposed for providing
electricity to cryptocurrency mining operations. 516
RH SIP modeling must reasonably predict 2028 emissions from all sources,
based on historical emissions. As the Kordzi Report explained, if an EGU’s 2028
emissions are based on its historical emissions, and that EGU greatly increases its
emissions due to cryptocurrency mining, then the EGUs visibility impacts are
underpredicted. 517 Similarly, EGU capacity is a direct input to control costeffectiveness, as the denominator in the familiar $/ton cost-effectiveness metric is
derived from the expected reductions in emissions in comparison to assumed
uncontrolled future emissions. 518 If those future emissions increase due to an
increased capacity from cryptocurrency mining, then that denominator increases
and the cost-effectiveness is improved (lower $/ton), making the control more
attractive. 519 Thus, the Kordzi Report concludes that it is important that an EGU’s
2028 emissions be made considering all known and documentable external
influences. 520
The Kordzi Report states that “Wyoming must ensure that any EGU known
to be considering cryptocurrency mining accepts an enforceable commitment in the
SIP that it will not do so, or is assessed assuming a 100% future capacity.” 521
Kordzi Report at 9.
Kordzi Report at 9.
516 Kordzi Report at 9.
517 Kordzi Report at 9.
518 Kordzi Report at 9.
519 Kordzi Report at 9.
520 Kordzi Report at 9.
521 Kordzi Report at 9 (which explained that, the typical assumption regarding future coal-fired
EGUs is that their emissions will decline due to assumed future uncompetitiveness in comparison to
natural gas and renewable sources of power. EPA has repeatedly admonished states that any
assumed decrease in the future operations of an EGU that deviates from historical practice must be
made an enforceable commitment in the SIP. Cryptocurrency mining, along with its significant
energy usage, provides a clear example of the need to include such assumed retirements or
reductions in utilization to be included as enforceable limitations in any SIP. Indeed, there is
nothing preventing sources without enforceable retirement or usage obligations from being sold and
repurposed for cryptocurrency mining.)
514
515
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WYDEQ’s actions on emissions from cryptocurrency mining are further
necessary for the State’s actions to comply with the recently issued Executive Order
(“EO”). On March 9, 2022, President Biden signed the EO on “Ensuring Responsible
Development of Digital Assets.” 522 This new EO as direct application to WYDEQ’s
efforts to prepare its Regional Haze SIP. Notably, the EO outlines the “principal
policy objectives of the United States with respect to digital assets are as follows” 523
and explains that the United State “must support technological advances that
promote responsible development and use of digital assets.” 524 The EO
acknowledges that “[t]he technological architecture of different digital assets has
substantial implications” in numerous areas including “climate change, the ability
to exercise human rights, and other national goals.” 525 Moreover, the EO section on
policy objectives further explains that “[t]he United States has an interest in
ensuring that digital asset technologies and the digital payments ecosystem are
developed, designed, and implemented in a responsible manner that includes
privacy and security in their architecture, integrates features and controls that
defend against illicit exploitation, and reduces negative climate impacts and
environmental pollution, as may result from some cryptocurrency mining.” 526
Further evidence of the need for Wyoming to consider emissions from
cryptocurrency mining is seen in Sections 3 and 5 of the EO. For example, Section 3
of the EO specifies the executive branch agencies and appointees that are involved
in complying with the EO, and one of the agencies/administrators is EPA’s
Administrator. 527 Section 5 contains the measures the agencies are to take to
“protect consumers” and others. Specifically, Section 5 requires that the federal
agencies (which includes EPA) prepare a report that includes “the potential for
these technologies to impede or advance efforts to tackle climate change at home
and abroad; and the impacts these technologies have on the environment.” 528 Section
5 further requires that the “report should specifically address … potential uses of
blockchain that could support monitoring or mitigating technologies to climate
impacts, such as exchanging of liabilities for greenhouse gas emissions, water, and
other natural or environmental assets.” 529 The references to “environment” and to
“other natural or environmental assets” clearly includes pollutants that impact
visibility.

Executive Order on Ensuring Responsible Development of Digital Assets, (March 9, 2022),
https://www.whitehouse.gov/briefing-room/presidential-actions/2022/03/09/executive-order-onensuring-responsible-development-of-digital-assets/ (“EO on Digital Assets”) (Exhibit 16).
523 EO on Digital Assets, § 2(f).
524 EO on Digital Assets, § 2(f).
525 EO on Digital Assets, § 2(f) (emphasis added).
526 EO on Digital Assets, § 2(f) (emphasis added).
527 EO on Digital Assets, § 3 (Coordination).
528 EO on Digital Assets, § 5 (b)(vii) (emphasis added).
529 EO on Digital Assets, § 5 (b)(vii)(A) (emphasis added).
522
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Thus, when EPA takes final action on a RH SIP from Wyoming, or promulgates a
FIP for Wyoming, it will need to comply with the EO on Digital Assets. WYDEQ can
assist EPA with its obligations in taking emissions from the cryptocurrency
industry into consideration in developing and adopting its SIP.
N. The Regional Haze Rule is not the place to consider electrical grid
stability or a state’s economy
As discussed extensively in the Kordzi Report and noted in the consultation
comments from the NPS, part of WYDEQ’s argument for dismissing any emission
controls on Wyoming’s source was its misplaced consideration of the stability of the
electrical grid. 530 WYDEQ cites no authority under the Act and RHR for its
consideration, and indeed there is none. DEQ’s offhanded claim is completely
undocumented. 531 However, related to these considerations is EPA’s past
consideration of affordability in the regional haze context.
EPA advised states within the BART Guidelines that the affordability of
controls could be considered under BART. In so doing, EPA cautioned states that
these situations should be considered to be “unusual,” and that considerations
should include “effects on product prices, the market share, and profitability of the
source.” 532 Thus, EPA placed great emphasis on documentation in the BART
context. Of note is that there is no mention of affordability in any subsequent
revision to the Regional Haze Rule, the Regional Haze Guidance, the Clarification
Memo, or the applicable sections of the Clean Air Act for Four-Factor Analysis
determinations. Thus, the State must exclude consideration of affordability from its
SIP. Instead, consideration of costs occurs when a state looks at cost-effectiveness in
the Four-Factor Analysis, which includes consideration of what other sources have
installed.

Kordzi Report at 5-6.
Kordzi Report at 5-6.
532 Kordzi Report at 5, citing 70 Fed. Reg. at 39,171 (Kordzi Report further explained that in that
same section of its final action, EPA stated: “Where these effects are judged to have a severe impact
on plant operations you may consider them in the selection process, but you may wish to provide an
economic analysis that demonstrates, in sufficient detail for public review, the specific economic
effects, parameters, and reasoning. (We recognize that this review process must preserve the
confidentiality of sensitive business information). Any analysis may also consider whether other
competing plants in the same industry have been required to install BART controls if this
information is available.”).
530
531
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X.

WYDEQ Must Analyze Environmental Justice Impacts of its
Regional Haze SIP, and Should Ensure the SIP Will Reduce
Emissions and Minimize Harms to Disproportionately Impacted
Communities

WYDEQ has both state and federal obligations to meaningfully consider and
advance environmental justice in its regional haze SIP. Unfortunately, the Proposed
SIP’s section on environmental justice falls short of considering and protecting
environmental justice communities.
A. WYDEQ completely ignored the environmental justice communities
impacted by Wyoming’s polluting sources
Sources that harm the air in our treasured Class I areas are also located in
environmental justice areas such as Laramie and the Wind River Reservation
communities in Wyoming. Moreover, according to the EPA’s EJScreen tool, the
sources located in Sweetwater County (i.e., Jim Bridger, Green River Works,
Westvaco, Granger Soda Ash Facility, Green River Soda Ash Plant, Rock Spring
Fertilizer Complex, and Rock Springs Coal Calcining Plant) are in close proximity
to block groups with high levels of unemployment rates and low income.
By evaluating the vulnerable communities and counties impacted by these
sources, we believe WYDEQ will identify emission-reducing options that if required
will improve air quality and help achieve reasonable progress in this round of
regional haze rulemaking. Historically, conservation and environmental work has
concerned itself with protecting nature from people and has thus “siloed” its work
(e.g., mainstream conservation vs. environmental justice.) While this siloed
approach has led to the protection of many vulnerable habitats, it ignores the
reality that people live in concert with and are a part of nature; to protect one and
not the other is a job half done. By considering viewshed protection and
environmental justice at the same time, we can collectively begin to dismantle the
silos that exist in conservation and environmental work and chart a new path
forward.
B. WYDEQ can facilitate EPA’s consideration of environmental justice
to comply with federal Executive Orders.
There specific legal grounds for considering environmental justice when
determining reasonable progress controls. Under the CAA, states are permitted to
include in a SIP measures that are authorized by state law but go beyond the
minimum requirements of federal law. 533 Ultimately, EPA will review the Final
See Union Elec. Co v. EPA, 427 U.S. 246, 265 (1976) (“States may submit implementation plans
more stringent than federal law requires and . . . the Administrator must approve such plans if they
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Haze Plan that Wyoming submits, and EPA will be required to ensure that its
action on Wyoming’s Haze Plan addresses any disproportionate environmental
impacts of the pollution that contributes to haze. Executive Orders in place since
1994, require federal executive agencies such as EPA to:
[M]ake achieving environmental justice part of its mission by identifying and
addressing, as appropriate, disproportionately high and adverse human
health or environmental effects of its programs, policies, and activities on
minority populations and low-income populations” 534
On January 27, 2021, the current Administration signed “Executive Order on
Tackling the Climate Crisis at Home and Abroad.” 535 The new Executive Order on
climate change and environmental justice amended the 1994 Order and provides
that:
It is the policy of [this] Administration to organize and deploy the full
capacity of its agencies to combat the climate crisis to implement a
Government-wide approach that reduces climate pollution in every sector of
the economy; … protects public health … delivers environmental justice
…[and that] … [s]uccessfully meeting these challenges will require the
Federal Government to pursue such a coordinated approach from planning to
implementation, coupled with substantive engagement by stakeholders,
including State, local, and Tribal governments. 536
Wyoming can facilitate EPA’s compliance with these Executive Orders by
considering environmental justice in its SIP submission.
C. WYDEQ’s ignores EPA’s Regional Haze Guidance and Clarification
Memo, which direct states to take environmental justice concerns
and impacts into consideration.
EPA’s 2021 Clarification Memo directs states to take into consideration
environmental justice concerns and impacts in issuing any SIP revision for the
meet the minimum requirements of s 110(a)(2).”); Ariz. Pub. Serv. Co. v. EPA, 562 F.3d 1116, 1126
(10th Cir. 2009) (citing Union Elec. Co., 427 U.S. at 265) (“In sum, the key criterion in determining
the adequacy of any plan is attainment and maintenance of the national air standards . . . ‘States
may submit implementation plans more stringent than federal law requires and [ ] the [EPA] must
approve such plans if they meet the minimum [CAA] requirements of § 110(a)(2).’”); BCCA Appeal
Group v. EPA, 355 F.3d 817, 826 n.6 (5th Cir. 2003) (“Because the states can adopt more stringent
air pollution control measures than federal law requires, the EPA is empowered to disapprove state
plans only when they fall below the level of stringency required by federal law.”)
534 Exec. Order No. 12898, § 1-101, 59 Fed. Reg. 7,629 (Feb. 16, 1994), as amended by Exec. Order
No. 12948, 60 Fed. Reg. 6,381 (Feb. 1, 1995).
535 Exec. Order No. 14008, 86 Fed. Reg. 7,619 (Jan. 27, 2021).
536 Exec. Order No. 14008 at § 201.

131

second planning period. 537 EPA’s 2019 Regional Haze Guidance for the Second
Planning Period specifies, “States may also consider any beneficial non-air quality
environmental impacts.” 538 This includes consideration of environmental justice in
keeping with other agency policies. For example, EPA also pointed to another
agency program that states could rely upon for guidance in interpreting how to
apply the non-air quality environmental impacts standard:
When there are significant potential non-air environmental impacts,
characterizing those impacts will usually be very source- and place-specific.
Other EPA guidance intended for use in environmental impact assessments
under the National Environmental Policy Act may be informative, but not
obligatory to follow, in this task. 539
Additionally, a collection of EPA policies, guidance and directives related to
the National Environmental Policy Act (“NEPA”) is available at
https://www.epa.gov/nepa/national-environmental-policy-act-policies-and-guidance.
One of these policies concerns Environmental Justice. 540 WYDEQ should consider
these sources of information in conducting a meaningful environmental justice
analysis.
D. EPA has a repository of directives and material available for WYDEQ
to use in considering environmental justice
In addition to the NEPA guidance directives referenced above, EPA provides
a wealth of additional material. 541 The most important aspect of assessing
Environmental Justice is to identify the areas where people are most vulnerable or
likely to be exposed to different types of pollution. EPA’s EJSCREEN tool can assist
in that task. It uses standard and nationally consistent data to highlight places that
may have higher environmental burdens and vulnerable populations. 542

2021 Clarification Memo at 16.
2019 Guidance at 49.
539 2019 Guidance at 33.
540 See EPA, “EPA Environmental Justice Guidance for National Environmental Policy Act Reviews,”
https://www.epa.gov/nepa/environmental-justice-guidance-national-environmental-policy-actreviews (last visited March 13, 2022) (Exhibit 17).
541 See EPA, “Learn About Environmental Justice,” https://www.epa.gov/environmentaljustice/learnabout-environmental-justice (last visited March 13, 2022) (Exhibit 18).
542 See EPA, “EPA EJSCREEN: Environmental Justice Screening and Mapping Tool, Additional
Resources and Tools Related to EJSCREEN,” https://www.epa.gov/ejscreen/additional-resources-andtools-related-ejscreen (last visited March 13, 2022) (Exhibit 19).
537
538
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E. EPA must consider environmental justice when it reviews and takes
action on Wyoming’s SIP
As occurred in the first planning period, if a state fails to submit its SIP on
time, or if EPA finds that all or part of a state’s SIP does not satisfy the Regional
Haze regulations, then EPA must promulgate its own Federal Implementation Plan
to cover the SIP’s inadequacy (“FIP”). Should EPA promulgate a FIP that
reconsiders a state’s Four-Factor Analysis, it is completely free to reconsider any
aspect of that state’ analysis. The two Presidential Executive Orders referenced
above require that federal agencies integrate Environmental Justice principles into
their decision-making. EPA has a lead role in coordinating these efforts, and
recently EPA Administrator Regan directed all EPA offices to clearly integrate
environmental justice considerations into their plans and actions. 543 Consequently,
should EPA promulgate a FIP for Wyoming sources, it has an obligation to integrate
Environmental Justice principles into its decision-making. The non-air quality
environmental impacts of compliance portion of the third factor, is a pathway for
doing so.
F. WYDEQ must consider environmental justice under Title VI of the
Civil Rights Act
As EPA must consider Environmental Justice, so must WYDEQ and all other
entities that accept Federal funding. Under Title VI of the Civil Rights Act of 1964,
“no person shall, on the ground of race, color, national origin, sex, age or
disability be excluded from participation in, be denied the benefits of, or be
subjected to discrimination under any program or activity…”. WYDEQ has an
obligation to ensure the fair treatment of communities that have been
environmentally impacted by sources of pollution. That means going beyond the
flawed analysis conducted and ensuring “meaningful involvement” of impacted
communities; environmental justice also requires the “fair treatment” of these
communities in the development and implementation of agency programs and
activities, including those related to the SIP.
WYDEQ 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
WYDEQ. By not conducting this analysis and including the benefits of projected
decline in emissions to these communities in their determination of the included
emission sources, WYDEQ is not fulfilling its obligations under the law. Moreover,
See EPA News Release, “EPA Administrator Announces Agency Actions to Advance
Environmental Justice, Administrator Regan Directs Agency to Take Steps to Better Serve
Historically Marginalized Communities,” (April 7, 2021), https://www.epa.gov/newsreleases/epaadministrator-announces-agency-actions-advance-environmental-justice (Exhibit 20) (last visited
March 13, 2022).
543
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the state is making a mockery of Title VI by not using the SIP requirements to
bring about the co-benefits of stronger reductions measures and reduce harms based
on continued emissions.
G. WYDEQ’s lack of any effort on environmental justice are wholly
inadequate to protect people living in environmental justice
communities in Wyoming affected by Wyoming’s sources
WYDEQ’s Proposed SIP lacks any consideration of environmental justice.
WYDEQ failed to consider any sources that impact the environmental justice
communities. Moreover, WYDEQ’s Proposed SIP fails to include enforceable
emission limitations for the polluting sources that impact the environmental justice
communities. Consistent with the legal requirements, government efficiency, and
the year’s on injustice these communities have been subjected to from Wyoming’s
sources, we urge WYDEQ to fully and meaningfully consider all sources that impact
the environmental communities. In establishing emission limitations in its SIP,
WYDEQ must reduce impacts at both the Class I areas and environmental justice
communities.
Conclusion
We appreciate WYDEQ’s consideration of these comments and ask the agency
to renotice and revise its SIP accordingly. Please do not hesitate to contact us with
any questions.
Sincerely,
Stephanie Kodish
Senior Director and Counsel
Clean Air and Climate Programs
National Parks Conservation Association
706 Walnut Street, Suite 200
Knoxville, TN 37919
skodish@npca.org
Sara L. Laumann
Principal
Laumann Legal, LLC.
3800 Buchtel Blvd. S. #100236
Denver, CO 80210
sara@laumannlegal.com
Counsel for National Parks Conservation Association
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Shannon Anderson
Staff Attorney
Powder River Basin Resource Council
934 N. Main St.
Sheridan, WY 82801
sanderson@powderriverbasin.org
Gloria D. Smith
Managing Attorney
Sierra Club Environmental Law Program
2101 Webster Street, Suite 1300
Oakland, CA 94612
gloria.smith@sierraclub.org
Michael B. Murray
Chair
Coalition to Protect America’s National Parks
2 Massachusetts Ave NE, Unit 77436
Washington, DC 20013
editor@protectnps.org
Enclosures
cc:
Carl Daly, Director, Air and Radiation Division, EPA Region 8, daly.carl@epa.gov
Krishna Viswanathan, Director, Air and Radiation Division, EPA Region 10,
viswanathan.krishna@epa.gov
Bryce Bird, Director, Division of Air Quality, Utah Department of Environmental
Quality, bbird@utah.gov
Michael Ogletree, Director, Air Pollution Control Division, Colorado Department of
Public Health and Environment, michael.ogletree@state.co.us
James L. Semerad, Director, Division of Air Quality, North Dakota Department of
Environmental Quality, jsemerad@nd.gov
Kyrik Rombough, Administrator, Air Quality Program, South Dakota Department
of Agriculture & Natural Resources, kyrik.rombough@state.sd.us
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Tiffany Floyd, Administrator, Air Quality Division, Idaho Department of
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1

Introduction

This is a report concerning a review of the Wyoming Regional Haze State Implementation Plan
(SIP).1 Emissions and controls information for all EGUs were downloaded from EPA’s Air
Markets Program Data (AMPD) website.2 Additional information was obtained from the Energy
Information Agency (EIA).3 Title V operating permits for a number of units were reviewed.
2

General

2.1 DEQ Must Include Unit-Specific Emission and Control Data in its SIP
In preparation for this report, on February 18, 2022, the Wyoming Department of Environmental
Quality (DEQ) was requested to provide unit-specific emissions information for non-EGUs (or
point to where that information is kept). On February 25, 2022, that information was provided.
However, this information must be made a part of Wyoming Regional Haze SIP, as it is an
essential requirement for an independent review and is necessary to (1) verify that the correct
units/processes at facilities have been identified to receive four-factor analyses and (2) verify that
the emissions from these units used in cost-effective calculations are actually representative of
expected future operations.
2.2

DEQ Must Require that EGUs Submit Scrubber Efficiency Data

Throughout this report, scrubber efficiencies were calculated for all EGUs reviewed. This was
done by first calculating the monthly theoretical uncontrolled SO2 emission rate and then
calculating the percent reduction the monitored monthly SO2 emission rate represented. The
monthly theoretical uncontrolled SO2 emission rate was calculated as follows:
𝑙𝑏𝑠
64 𝑚𝑜𝑙𝑒 𝑆𝑂!
𝑙𝑏𝑠
𝑙𝑏𝑠
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1
𝑆𝑂! $
, = 𝑆 (𝑤𝑡. %) 𝑥 𝐻𝑒𝑎𝑡 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 $
, 𝑥 1,000,000 $
,𝑥=
C𝑥 $
,
𝑙𝑏𝑠
𝑀𝑀𝐵𝑡𝑢
𝐵𝑡𝑢
𝑀𝑀𝐵𝑡𝑢
100%
32 𝑚𝑜𝑙𝑒 𝑆

In the above equation, the coal’s percent sulfur data (wt. %) and heat rate was obtained from
Form EIA-923 data reported by the facility.4 The monitored emissions data were obtained from
EPA.5
The scrubber theoretical efficiency was then calculated as follows:

1

Wyoming State Implementation Plan Regional Haze Round Two, Addressing Regional Haze Requirements for
Wyoming Mandatory Federal Class I Areas Required Under 40 CFR 51.308 and 51.309, Revised February 18, 2022.
Available here: https://deq.wyoming.gov/aqd/rule-development/proposed-rules-and-regulations/
2
See https://ampd.epa.gov/ampd/. This information is compiled and assessed in spreadsheets that are included in
this analysis.
3
See https://www.eia.gov/electricity/data/eia923/.
4
Ibid.
5
See https://ampd.epa.gov/.

𝑆𝑐𝑟𝑢𝑏𝑏𝑒𝑟 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 (%) =
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𝑆𝑂! ($%) 3

𝑙𝑏𝑠
9
𝑀𝑀𝐵𝑡𝑢

𝑥 100%

where SO2 (UC) and SO2 (M) refer to the uncontrolled and monitored SO2 values in lbs/MMBtu,
respectively.
These calculations and all necessary units conversions were made in the spreadsheet that
accompanies this report.6
These scrubber efficiency calculations should be viewed as an approximation because they are
calculated values and not monitored values. As such, DEQ must require that all EGUs that are
reviewed for SO2 four-factor analyses verify these figures. In general, a wet scrubber that is
continuously operating at a real efficiency of 98% is generally viewed as being very well
controlled.7 However, a calculated 96% or 97% efficiency value may not be sufficiently
accurate and should not be seen as a shield against scrubber efficiency verification and a
potential optimization or upgrade as part of a four-factor analysis.
2.3

DEQ’s No Controls Determination is Unlawful

On page 166, DEQ makes the following statements regarding its overall reasoning that no
controls for this planning period on any source are warranted:
Given the shift in electrical generation trends for EGUs and marketplace
feasibility for both EGUs and oil and gas, Wyoming AQD believes any costs
imposed on Wyoming sources not [sic] have the potential to cause detrimental
impacts to Wyoming’s economy, rural communities, and grid stability. Modeling
done by WRAP has also indicated that potential additional controls will have little
to no influence (< 0.1 dv) on visibility projections for Wyoming’s seven Class I
Areas (see Figures in Chapter 15). Wyoming remains under the adjusted
glidepath for all three IMPROVE monitors/all seven Class I Areas projected to
2028, as discussed in Chapter 15.
Wyoming AQD concludes that any additional costs for coal- and natural gas-fired
EGUs and non-EGUs needed to make reasonable progress towards the national
visibility goal are unwarranted during this planning period.
These summary statements, appearing near the end of its SIP and following its summary of all of
the planning, source selection, source analysis and other required analysis, appear to be DEQ’s
overriding reasoning that no controls are justified for the second planning period. This reasoning
does not comport with the constraints imposed on Wyoming by the Regional Haze Rule.

6

See the file “WY EGU emissions.xlsx,” worksheet “Calcs.”
See Control Cost Manual, Section 5 SO2 and Acid Gas Controls, Chapter 1 Wet and Dry Scrubbers for Acid Gas
Control, April 2021, page 1-3. Available here: https://www.epa.gov/economic-and-cost-analysis-air-pollutionregulations/cost-reports-and-guidance-air-pollution.
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As is demonstrated throughout this report, DEQ has neglected to require cost-effective controls
on any source in Wyoming. Despite clear evidence of cost-effective controls, DEQ proposes that
none of these controls must be required by its regional haze SIP. In other cases, DEQ simply
dismisses sources from four-factor analyses based on generalized arguments that lack any
consideration of the four-factors. Section 169A(g)(1) of the Clean Air Act requires that “in
determining reasonable progress there shall be taken into consideration the costs of compliance,
the time necessary for compliance, and the energy and nonair quality environmental impacts of
compliance, and the remaining useful life of any existing source subject to such requirements.”8
The Regional Haze Rule contains the same requirement in Section 51.308(f)(2)(i). Thus, DEQ
must consider these four factors—and other considerations cannot override consideration of
these four factors—in evaluating and making a reasonable progress determination.
In addition to DEQ’s failure to consider the four-factors, DEQ further violates section
51.308(f)(2)(iii), which requires that it “must document the technical basis, including modeling,
monitoring, cost, engineering, and emissions information, on which the State is relying to
determine the emission reduction measures that are necessary to make reasonable progress in
each mandatory Class I Federal area it affects.” Again, DEQ cannot satisfy this documentation
requirement if it doesn’t actually conduct the four-factor analysis. DEQ must therefore remove
this no control strategy from its SIP, and base its source selection and control strategy on a
review of the four factors, and only the four factors.
2.3.1

DEQ Improperly Considers Visibility

As EPA makes clear in its Clarification Memo, DEQ’s consideration of visibility indicated in the
quote reproduced in the previous comment, cannot override consideration of the four factors:9
EPA has interpreted the CAA and RHR as allowing states to consider visibility
alongside the four statutory factors when determining the emission reduction
measures that are necessary to make reasonable progress. We have explained
that:
While the CAA lists the four reasonable progress factors, it is silent as to whether
states or the EPA may consider other, additional factors. This final rule neither
requires nor prohibits states from considering visibility when making reasonable
progress determinations. . . . However, a state that elects to consider an additional
factor such as visibility benefit must consider it in a reasonable way that does not
undermine or nullify the role of the four statutory factors in determining what
controls are necessary to make reasonable progress.10

8

See The Clean Air Act Section 169A(g)(1). Available here: https://www.govinfo.gov/content/pkg/USCODE2013-title42/html/USCODE-2013-title42-chap85-subchapI-partC-subpartii-sec7491.htm.
9
Clarifications Regarding Regional Haze State Implementation Plans for the Second Implementation Period, July 8,
2021. Hereafter referred to as the “Clarifications Memo.” See page 12.
10
Footnote to EPA’s quote: Response to Comments on Protection of Visibility: Amendments to Requirements for
State Plans; Proposed Rule at 186.

3

Specifically, a state should not use visibility to summarily dismiss cost-effective
potential controls. However, visibility benefits can be used alongside the four
statutory factors when comparing multiple emission control options. For instance,
the approach taken for Best Available Retrofit Technology (BART)
determinations in the first planning period could be used as a model.11 That is, for
a source with multiple cost-effective controls, a state may balance visibility with
cost effectiveness and other statutory factors in selecting a reasonable control.
Another potentially reasonable approach might be for a state that identifies costeffective new controls at a multitude of sources to choose to require controls at
only a subset of those sources that constitute the vast majority of the visibility
benefit. In this case, the state could rely on visibility benefits to prioritize which
sources would receive new controls. By contrast, a state that has identified costeffective controls for its sources but rejects most (or all) such cost-effective
controls across those sources based on visibility benefits is likely to be improperly
using visibility as an additional factor.
Here, DEQ makes it clear that it is improperly considering visibility, since it has in fact,
“identified cost-effective controls for its sources but reject[ed] [all] such cost-effective controls
across those sources based on visibility benefits ….” On this basis alone, DEQ’s SIP is not
approvable and must be revised so that it properly considers cost-effective controls.
2.4

DEQ Improperly Views the Glidepath as a Safe Harbor

In DEQ’s statement reproduced above, DEQ makes it clear that it considers the fact that its Class
I Areas are under their glidepaths is a valid reason to forego otherwise cost-effective controls.
As the Regional Haze Rule indicates, this consideration is specifically prohibited:12
Treating the URP as a safe harbor would be inconsistent with the statutory
requirement that states assess the potential to make further reasonable progress
towards natural visibility goal in every implementation period. Even if a state is
currently on or below the URP, there may be sources contributing to visibility
impairment for which it would be reasonable to apply additional control measures
in light of the four factors. Although it may conversely be the case that no such
sources or control measures exist in a particular state with respect to a particular
Class I area and implementation period, this should be determined based on a
four-factor analysis for a reasonable set of in-state sources that are contributing
the most to the visibility impairment that is still occurring at the Class I area. It
would bypass the four statutory factors and undermine the fundamental structure
and purpose of the reasonable progress analysis to treat the URP as a safe harbor,
or as a rigid requirement.
From the above, the Regional Haze Rule makes it clear that states must not eliminate sources
that could have cost-effective controls from consideration because a reasonable progress goal is
below the URP. EPA’s recent Clarification Memo reinforces this point:13
11
12

Footnote to EPA’s BART analogy: 40 CFR 51.308(e)(1)(ii)(A).
82 FR 3099 (January 10, 2017).
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The 2017 RHR preamble and the August 2019 Guidance clearly state that it is not
appropriate to use the URP in this way, i.e., as a “safe harbor.” 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.” This
concept was explained in the RHR preamble. Therefore, states must select a
reasonable number [of] sources and evaluate and determine emission reduction
measures that are necessary to make reasonable progress by considering the four
statutory factors.
Thus, DEQ cannot consider the URP as a safe harbor against four-factor analyses. Again, on this
basis alone, DEQ’s SIP is not approvable and must be revised so that it properly considers costeffective controls.
2.4.1

The Regional Haze Rule is not the Place to Consider Electrical Grid Stability or a
State’s Economy

DEQ’s consideration in the above quote regarding the stability of the electrical grid is indeed a
serious concern. However, the Regional Haze Rule does not contain any provision for such a
consideration. To the extent DEQ has real, documentable concerns, it must seek redress of them
elsewhere. Even if the Regional Haze Rule did consider grid stability, documentation would be
required. DEQ’s offhanded claim is completely undocumented and could be made in any state’s
SIP. However, related to these considerations is EPA’s past consideration of affordability.
EPA advised states within the BART Guidelines that the affordability of controls could be
considered under BART. In so doing, EPA cautioned states that these situations should be
considered to be “unusual,” and that considerations should include “effects on product prices, the
market share, and profitability of the source.”14 In that same section, EPA stated:
Where these effects are judged to have a severe impact on plant operations you
may consider them in the selection process, but you may wish to provide an
economic analysis that demonstrates, in sufficient detail for public review, the
specific economic effects, parameters, and reasoning. (We recognize that this
review process must preserve the confidentiality of sensitive business
information). Any analysis may also consider whether other competing plants in
the same industry have been required to install BART controls if this information
is available.
Thus, EPA placed great emphasis on documentation. However, there is no mention of
affordability in any subsequent revision to the Regional Haze Rule, the Regional Haze Guidance,
the Clarification Memo, or the applicable sections of the Clean Air Act, so it is unclear if this

13
14

Clarification Memo, page 15.
70 FR 39171 (July 6, 2005).
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issue is applicable to the second planning period where BART evaluations have, with few
exceptions, been completed.
2.5

DEQ Should Have Considered Area Sources

Section 40 CFR 51.308(f)(2)(i) indicates that states should consider evaluating major and minor
stationary sources or groups of sources, mobile sources, and area sources. DEQ barely mentions
area (nonpoint) sources, only describing how its inventories were developed. However, Table 91 on page 90 indicates that nonpoint oil and gas sources are significant contributors to
Wyoming’s current and projected NOx state inventories. In fact, these sources are the second
largest sector contribution to Wyoming’s NOx inventories, just behind EGU NOx sources. Thus,
DEQ’s SIP fails to satisfy section 51.308(f)(2)(i), because it lacks any consideration of nonpoint
sources.
2.6

DEQ Must Document Emissions from Canada

In a number of places in its SIP, DEQ points to emissions from Canada as having very large
impacts on the visibility of its Class I Areas. DEQ provides little data on the WRAP’s modeling.
Depending on the modeling run, it is believed that the WRAP used emissions from Canada from
the 2014 – 2017 timeframe. However, data from the Canadian Government indicate that recent
large emission reductions from Manitoba have occurred, which must be considered. For
example, the following tables list the Canadian Government’s SO2 and NOx emissions for key
Canadian provinces:15
Table 1. Recent Canadian Province NOx Emissions
NOx from All Anthropogenic Sources (U.S. tons)
2014
2017
2019
Alberta
751,945.4
702,741.9
703,376.2
British Columbia
226,579.7
227,169.0
225,601.5
Manitoba
50,099.8
47,502.9
49,725.5
Saskatchewan
167,257.9
161,099.1
164,737.9
Totals
1,195,882.8 1,138,512.9 1,143,441.0
Table 2. Recent Canadian Province SO2 Emissions
SO2 from All Anthropogenic Sources (U.S. tons)
2014
2017
2019
Alberta
321,550.4 267,282.0 243,285.3
British Columbia
83,590.5
79,302.3
75,350.3
Manitoba
174,520.5 131,497.8
2,233.7
15

See https://data-donnees.ec.gc.ca/data/substances/monitor/canada-s-air-pollutant-emissionsinventory/APEI_Tables_Canada_Provinces_Territories/?lang=en.These data are summarized in the file “EN_APEICanada.xlsx,” Sheet “Selected Totals.” Note the data, reported by Canada in tonnes (metric) have been converted to
tons (U.S.)
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Saskatchewan
Totals

125,512.0
705,173.4

132,231.8
610,314.0

129,033.0
449,902.3

As can be seen, Manitoba’s SO2 emissions have significantly decreased from 2014 to 2019.
The 2019 Manitoba SO2 emission reduction is mainly due to very large decreases in Manitoba’s
ore and mineral industries that are not accounted for in DEQ’s emissions projections. . It should
be noted that Manitoba’s ore and minerals sector SO2 emissions data for 2019 do not reflect a
cyclical industry in which production is irregular. Rather, it reflects a gradual consistent
downturn which is evident from an examination of the historical SO2 emissions from the ore and
minerals sector of Manitoba:16
Table 3. Historical Manitoba Ore and Minerals Sector SO2 Emissions
Year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
16

SO2 (U. S. tons)
552,048.1
437,280.8
454,124.8
434,271.9
414,417.6
394,562.1
393,511.8
392,461.8
391,413.9
390,365.8
389,310.6
401,145.3
412,982.1
395,235.6
415,091.7
431,162.0
425,895.7
434,085.2
381,053.2
315,768.1
212,672.2
138,400.1
151,003.9
172,808.3
171,930.2
166,729.2
157,667.0
129,288.4
42,185.0

Ibid.
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2019

99.9

Thus, if DEQ’s WRAP modeling depended on Canadian emissions from the 2014 – 2017
timeframe, DEQ’s modeled influence of Canadian emissions on its Class I Areas may be too
large. DEQ must examine this situation and if necessary provide corrections for it in its SIP.
3

Inadequate Documentation

There is no record in the SIP that DEQ questioned any of the facility submitted cost analysis
assumptions or cost figures or otherwise asked for any documentation to support them. In its
2017 revision to the Regional Haze Rule, EPA specifically emphasized the need for this type of
documentation:17
We are changing proposed 40 CFR 51.308(f)(2)(iv), regarding documentation
requirements, ... to “document the technical basis, including modeling,
monitoring, cost, engineering, and emissions information, on which the State is
relying to determine the emission reduction measures that are necessary to make
reasonable progress in each mandatory Class I area it affects.” The purpose of
this provision is to require states to document all of the information on which they
rely to develop their long-term strategies, which will primarily be information
used to conduct the four-factor analysis. Therefore, in addition to modeling,
monitoring and emissions information, we are making it explicit that states must
also submit the cost and engineering information on which they are relying to
evaluate the costs of compliance, the time necessary for compliance, the energy
and non-air quality impacts of compliance and the remaining useful lives of
sources.
The Regional Haze Guidance reinforces this point:18
As part of meeting the requirement of the Regional Haze Rule for the state to
document the cost and engineering information on which the State is relying to
determine the emission reduction measures that are necessary to make reasonable
progress (40 CFR 51.308(f)(2)(iii)), every source-specific cost estimate used to
support an analysis of control measures must be documented in the SIP. If
information about a source has been asserted to be confidential, we recommend
the state consult with its EPA Regional office regarding whether such
confidentiality is appropriate and allowed under the CAA and if so how it can be
reconciled with the need for adequate documentation of the basis for the SIP.
However, as is noted repeatedly throughout this report, there are many flaws in Wyoming’s
source-generated four-factor analyses. DEQ must therefore correct these fundamental failures in
documentation in its SIP. Unless these issues are addressed, DEQ cannot satisfy Section
51.308(f) which requires “supporting documentation for all required analyses” or Section
17

See 82 FR 3096 (January 10, 2017).
See Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, EPA-457/B19-003 August 2019. Page 32.
18
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51.308(f)(2)(iii) which requires that DEQ “must document the technical basis, including
modeling, monitoring, cost, engineering, and emissions information, on which the State is
relying to determine the emission reduction measures that are necessary to make reasonable
progress in each mandatory Class I Federal area it affects.”
3.1

EGUs that Engage in Cryptocurrency Mining Must be Assumed to be Operating at
100% Capacity

Conversion of otherwise uncompetitive coal-fired EGUs to cryptocurrency mining is a growing
trend in the U.S., and reports abound concerning EGUs that are engaging in cryptocurrency
mining significantly increasing their capacities. Also, EGUs that have announced retirement are
being bought and repurposed for providing electricity to cryptocurrency mining operations.
Issues regarding the dubious public benefit derived from these emissions aside, EGUs that
engage in cryptocurrency mining present a unique problem to the regional haze program.
Modeling must reasonably predict 2028 emissions from all sources, based on historical
emissions. If an EGU’s 2028 emissions are based on its historical emissions, and that EGU
greatly increases its emissions due to cryptocurrency mining, then the EGUs visibility impacts
are underpredicted. Similarly, EGU capacity is a direct input to control cost-effectiveness, as the
denominator in the familiar $/ton cost-effectiveness metric is derived from the expected
reductions in emissions in comparison to assumed uncontrolled future emissions. If those future
emissions increase due to an increased capacity from cryptocurrency mining, then that
denominator increases and the cost-effectiveness is improved (lower $/ton), making the control
more attractive. Thus, it is important that an EGU’s 2028 emissions be made considering all
known and documentable external influences.
The typical assumption regarding future coal-fired EGUs is that their emissions will decline due
to assumed future uncompetitiveness in comparison to natural gas and renewable sources of
power. EPA has repeatedly admonished states that any assumed decrease in the future
operations of an EGU that deviates from historical practice must be made an enforceable
commitment in the SIP. Cryptocurrency mining, along with its significant energy usage,
provides a clear example of the need to include such assumed retirements or reductions in
utilization to be included as enforceable limitations in any SIP. Indeed, there is nothing
preventing sources without enforceable retirement or usage obligations from being sold and
repurposed for cryptocurrency mining. Wyoming must ensure that any EGU known to be
considering cryptocurrency mining accepts an enforceable commitment in the SIP that it will not
do so, or is assessed assuming a 100% future capacity.
4

DEQ’s Source Selection is Faulty

The following comments discuss problems with DEQ’s selection of sources required to undergo
four-factor analyses.
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4.1

Tables 10-1, 10-4, and 11-1 Appear to Have Errors

In Table 10-1, DEQ lists the NOx + SO2 + PM10 Q/d value for North Antelope Rochelle Mine
as 34.41, due mainly to a PM10 Q/d value of 26.69. The WRAP’s Q/d analysis indicates that
this facility has a combined Q/d of 13.2, with a PM10 Q/d value of 5.40.19 In addition, DEQ has
neglected to include “Portable Hot Mix Asphalt Plant (Ct-1329),” Facility ID 16454911, SCC
30505001. The WRAP’s Q/d analysis indicates that this facility is 1/2 mile from Grand Teton
NP and has a combined Q/d of 41.7. DEQ must provide an explanation for this omission.
In Tables 10-4 and 11-1, DEQ lists the Laramie Portland Cement Plant as being 30.54 km from
Rocky Mountain National Park. The WRAP’s Q/d analysis indicates that this facility is 80 km
from Rocky Mountain National Park. This appears to be the same facility listed in Table 10-1 as
being 53.39 km from the Rawah Wilderness, which does match the WRAP’s Q/d analysis. DEQ
should clarify this discrepancy.
4.2

DEQ has not Justified its Q/d Threshold

Beginning on page 96, DEQ presents its methodology for selecting which sources it selected to
undergo four-factor analyses. DEQ refers to the WRAP’s “protocol document” as its reasoning
for using a Q/d threshold of 10. DEQ does not provide a reference for this document (and must),
but presumably, it is referring to the “WRAP Reasonable Progress Source Identification and
Analysis Protocol for Second 10-year Regional Haze State Implementation Plans,” dated
February 2019.20 This document justifies its Q/d threshold based on the Federal Land Managers’
Air Quality Related Values Work Group (FLAG) report that was issued in 2010, which adopted
similar criteria from EPA’s 2005 BART guidelines. This reasoning is flawed.
First, as EPA indicates in its Final Guidance for the Second Planning Period,21
The magnitude of previously used Q/d thresholds were closely tied to the specific
modeling tools and metrics used in the first implementation period. Therefore,
states’ previously selected Q/d thresholds may or may not be appropriate to use
when selecting sources for analysis of reasonable progress measures in the second
implementation period. Thresholds should be evaluated and justified based on the
facts and circumstances of the available technical information for the second
implementation period.
Clearly, the WRAP and DEQ have selected a Q/d threshold of 10 simply because it was used in
the first planning period. This is in direct contravention to EPA’s Guidance not to do so.

19

See https://views.cira.colostate.edu/tssv2/Emissions/QDAnalysis.aspx.
Available here:
https://www.wrapair2.org/pdf/final%20WRAP%20Reasonable%20Progress%20Source%20Identification%20and%
20Analysis%20Protocol-Feb27-2019.pdf.
21
Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, EPA-457/B-19003, August 2019. Page 13, footnote 29. Hereafter referred to as “Regional Haze Guidance,” or “the Guidance.”
20
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Second, EPA emphasizes the need for this evaluation and justification in order to satisfy basic
documentation requirements:22
Consistent with section 51.308(f)(2)(iii) of the Regional Haze Rule, which
requires a state to document the technical basis, including modeling, monitoring,
cost, engineering, and emissions information, on which the state is relying to
determine the emission reduction measures that are necessary to make reasonable
progress in each Class I area it affects, a state must document the basis of its
source selection step. Additionally, section 51.308(f)(2)(i) of the Regional Haze
Rule requires a SIP to include a description of the criteria the state has used to
determine the sources or groups of sources it evaluated for potential controls.
Thus, documentation, which includes justification, of a state’s Q/d threshold is a required
element of a SIP. DEQ has failed to satisfy these requirements.
Third, in its Clarification Memo, EPA further advises states that “[a] state that relies on a
visibility (or proxy for visibility impact) threshold to select sources for four-factor analysis
should set the threshold at a level that captures a meaningful portion of the state’s total
contribution to visibility impairment to Class I areas.” DEQ has made no such demonstration.
In fact, an informal survey of states approaches to source selection indicates that many nonWRAP states have used Q/d thresholds much lower.
If DEQ had selected a more reasonable Q/d threshold of 5, then the following additional facilities
would have been examined for four-factor analyses:
Table 4. Additional Facilities with a Q/d Less than 10 but Greater or Equal to 5

Facility
Neil Simpson Two
Wygen Station I
Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station
22

Class I Area with
Maximum Q/d
Wind Cave
National Park
Wind Cave
National Park
Wind Cave
National Park
Badlands/Sage
Creek Wilderness 1
Badlands/Sage
Creek Wilderness 2
Washakie
Wilderness
North Absaroka

Regional Haze Guidance, page 27.
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Class
I Area
State
SD

Distance
to Class I
Q/d
Area
(NOx+SO2
(km)
+PM10 )
166.7
5.2

SD

167.1

5.6

SD

177.9

9.5

SD

247.6

6.8

SD

268.6

6.3

WY

295.1

5.7

WY

312.5

5.4

Dry Fork Station
Sinclair Refinery
Rawlins Ngl Plant
Colony East And West
Plants
Colony East And West
Plants
Colony East And West
Plants
Colony East And West
Plants
Oregon Basin Gas Plant
Oregon Basin Gas Plant
Paradise Compressor
Station
Big Island Mine &
Refinery
Big Island Mine &
Refinery
Jim Bridger Coal Mine
Jim Bridger Coal Mine
Jim Bridger Coal Mine
Black Butte Mine
Portable Hot Mix Asphalt
Plant (Ct-1329)
Main Yard (Evans
Construction)

Wilderness
Theodore Roosevelt
NP
Mount Zirkel
Wilderness
Mount Zirkel
Wilderness
Wind Cave
National Park
Badlands/Sage
Creek Wilderness 1
Badlands/Sage
Creek Wilderness 2
Theodore Roosevelt
NP
Washakie
Wilderness
North Absaroka
Wilderness
Bridger Wilderness

ND

318.5

5.3

CO

92.6

6.3

CO

88.9

6.5

SD

146.4

8.2

SD

174.6

6.8

SD

194.3

6.2

ND

232.5

5.1

WY

40.3

7.5

WY

48.7

6.2

WY

22.0

5.4

Bridger Wilderness

WY

107.0

9.8

Fitzpatrick
Wilderness
Bridger Wilderness
Fitzpatrick
Wilderness
Mount Zirkel
Wilderness
Bridger Wilderness
Grand Teton NP

WY

140.8

7.4

WY
WY

99.1
151.1

9.4
6.2

CO

177.6

5.3

WY
WY

115.6
0.5

6.8
41.7

Grand Teton NP

WY

17.3

6.3

As can be seen from the above table, most of these facilities potentially impact multiple Class I
Areas both in and outside of Wyoming. Therefore, DEQ must reconsider its Q/d threshold to
account for these multiple potential impacts. In so doing this threshold must be “evaluated and
justified based on the facts and circumstances of the available technical information for the
second implementation period,” to demonstrate that it “captures a meaningful portion of the
state’s total contribution to visibility impairment to Class I areas.”
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4.3

DEQ has not Provided Adequate Documentation for its Updated Emissions

On page 98, DEQ states that after sending the selected facilities letters requesting four-factor
analyses, it received updated emission information for fourteen of the twenty facilities.
Although DEQ does not provide a source for the EGU emission data, it can be easily verified by
examining data supplied by EPA, which indicates a number of errors in DEQ’s data:23
Table 5. DEQ’s 2014 and 2018 EGU Emissions

Facility Name
Jim Bridger
Jim Bridger
Jim Bridger
Jim Bridger
Jim Bridger
Jim Bridger
Jim Bridger
Jim Bridger
Laramie River
Laramie River
Laramie River
Laramie River
Laramie River
Laramie River
Laramie River
Laramie River

Year
2014
2015
2016
2017
2018
2019
2020
2021
2014
2015
2016
2017
2018
2019
2020
2021

DEQ
NOx
(tons)
13,903.9

DEQ
SO2
(tons)
10,725.7

8,156.4

6,669.5

9,450.1

7,949.9

5,954.2

7,030.2

EPA
NOx
(tons)
13,901.8
13,699.9
9,343.9
6,961.7
6,667.1
7,112.3
6,924.0
6,550.1
9,525.1
9,577.2
9,113.2
9,164.9
9,276.2
7,191.4
6,130.2
5,919.5

EPA
SO2
(tons)
10,724.8
10,264.0
9,226.6
8,913.5
8,156.4
8,891.6
8,792.4
8,226.2
7,950.0
8,151.3
6,045.1
6,522.0
6,436.0
6,132.3
5,261.1
5,401.4

From the above table, it can be seen that there are some differences between DEQ’s emission
totals and those from EPA, and neither of DEQ’s facility 2018 totals come close to those from
EPA. It appears that DEQ’s Jim Bridger’s 2018 NOx and SO2 totals are a transposition error. It
is unclear what DEQ’s thinking was with Laramie River. Regardless, DEQ must document all
facility emission updates that it uses to calculate Q/d values for both EGUs and non-EGUs. In so
doing, DEQ must assume that any EGU that engages in cryptocurrency mining is assumed to
operate at 100% capacity when being evaluated using Q/d or any other metric used in
determining whether it must be required to perform a four-factor analysis.
DEQ uses these updated emissions data to update facility Q/d values in order to exclude a
number of them from four-factor analyses. In doing so, DEQ cites to the Guidance: “If 2017
emissions from a source the state has not selected are lower than its 2014 emissions, the state
could reasonably conclude that using the 2017 information would not have resulted in the source
23

See https://ampd.epa.gov/ampd/. These data are contained I the file entitled, “WY EGU Emissions.xlsx.”
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being selected if the analysis had been based only on 2017 emissions information. If 2017
emissions are higher than 2014 emissions, further consideration of that source may be
appropriate.” [emphasis added]24 Although DEQ judiciously checked to determine if the 2017
emissions were lower in order to exclude facilities from four-factor analyses, it did not perform
the converse test: checking whether it wrongly excluded facilities due to their 2017 emissions
being higher than their 2014 emissions. DEQ must therefore re-examine those sources not
initially selected, including those listed in the previous comment with Q/d values less than 10, to
determine if their 2017 emissions increased enough to meet its Q/d threshold of 10. Considering
that a number of these facilities have Q/d values just under 10, this is a real possibility.
4.3.1

DEQ Must Minimally Require the Dry Fork Facility to Undergo a Four-Factor
Analysis

Continuing from the previous comment, Table 1 above indicates that the WRAP calculates the
Dry Fork Station has a Q/d of 9.5 for Wind Caves. As indicated, this is based on 2014 data, for
which the WRAP lists the SO2 as 839.3 tons, the NOx as 650.1 tons, and the PM10 as 205.1
tons. Below is EPA’s Dry Forks Historical SO2 and NOx emissions:25
Table 6. Dry Fork Historical Emissions
Facility
Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station
Dry Fork Station

Year
2014
2015
2016
2017
2018
2019
2020
2021

SO2
(tons)
884.1
869.7
911.8
1,047.2
922.9
809.5
1,006.3
908.2

NOx
(tons)
657.2
672.0
632.1
697.2
699.3
594.1
707.1
691.2

As can be seen, EPA’s data indicates that the annual SO2 and NOx every year from 2014 to
2021, with the exception of 2019, was greater than the WRAP’s SO2 and NOx figures. In fact,
using a more reasonable estimate for SO2 and NOx based on averages of the last five years
results in values of 938.8 tons and 677.8 tons, respectively. PM10 values for these years are not
readily available and would likely be proportionately higher. Nevertheless, even keeping the
WRAP’s PM10 value of 205.1 and using these more reasonable values for SO2 and NOx results
in a revised Q/d at Wind Caves of 10.2. As a consequence, the Q/d threshold issue aside, this
indicates that DEQ must update all of its Q/d calculations and determine if more recent data
would change its determinations of which facilities must be required to undergo four-factor
analyses. Minimally, DEQ must require that the Dry Forks Station perform a four-factor
analysis, or perform it itself.
24
25

Regional Haze Guidance, page 18.
See https://ampd.epa.gov/ampd/. These data are contained in the file entitled, “WY EGU Emissions.xlsx.”
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4.3.2

DEQ Wrongly Excluded the Rock Springs Coke Facility from a Four-Factor
Analysis

On page 99, DEQ states that it updated the Rock Springs Coke facility’s 2014 emissions with
2017 emissions and concluded this facility should be excluded from a four-factor analysis. DEQ
presents this information in Table 10-3, which is reproduced below:
Table 7. Reproduction of Table 10-3 of the Wyoming SIP
NOx
2014
2019
Change
2017 Q/d

SO2

421.25
376.24
-45.01

PM10

753.72
673.21
-80.51
9.75

108.68
96.90
-11.78

However, this information does not consider more recent data provided by DEQ under its open
records procedure. Below is that data:
Table 8. Rock Springs Coke Historical Emissions

Year
2020
2019
2018
2017
2016
2015
2014

NOx
(tons)
466.0
425.2
415.2
376.2
351.2
318.2
421.1

SO2
(tons)
790.6
721.3
743.1
673.2
628.5
569.5
753.7

Note that it appears that DEQ accidentally labeled 2017 data as 2019 data. Regardless of that
typo, it is apparent that the updated emissions DEQ selected to exclude this facility from a fourfactor analysis are not representative. DEQ must require that this facility undergo a four-factor
analysis and must review the emissions for all of the sources it has deselected from four-factor
analyses.
4.4

DEQ has Wrongly Excluded PM10 from Some Q/d Calculations

On page 102, DEQ outlines how it decided to eliminate PM10 from its Q/d calculation in
response to a joint request from the Antelope, Black Thunder, and North Antelope Rochelle
Mines. In so doing, DEQ cites the Guidance: “since primary PM and PM precursors may have
very different visibility impacts per ton of emissions, it may be best to evaluate Q/d metrics on
an individual pollutant basis.” DEQ uses this statement from the Guidance, along with
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statements from the mine operators to conclude that it should exclude these mines from fourfactor analyses. This decision is wrong.
EPA’s complete statement in its Guidance concerning PM10 and Q/d is the following:26
In the most simple implementation of Q/d, metrics and thresholds can be defined
on the basis of the sum of emissions of all visibility-impairing pollutants.
However, since primary PM and PM precursors may have very different visibility
impacts per ton of emissions, it may be best to evaluate Q/d metrics on an
individual pollutant basis. Additionally, since the magnitude of Q/d may vary
considerably when total emissions are considered versus emissions of individual
primary PM and precursor pollutants, appropriate pollutant-specific Q/d
thresholds for primary PM and each precursor may need to be considered as part
of the analysis. Metrics may also be defined based on only the pollutants that
have not been previously eliminated as insignificant contributors.
As EPA indicates, states are free to evaluate Q/d on the basis of the individual pollutants, but in
so doing, states should develop pollutant-specific thresholds. DEQ, however, has eliminated
PM10 from consideration without any threshold, based on a joint petition by the mines.
Obviously, all PM species have different potential contributions to regional haze due to a variety
of factors, including source characteristics, species-specific light absorption and scattering
characteristics, atmospheric conditions and meteorology, atmospheric chemistry, etc. DEQ’s
decision to eliminate PM10 from consideration simply because it has concluded that PM species’
contribution to haze is less than NOx or SO2 is wrong and does not satisfy the Regional Haze
Rule’s documentation requirements outlined in a previous comment.
It should be further noted that although the mines’ joint petition to DEQ focused on Wind Caves
National Park (WCNP), the aforementioned WRAP Q/d analysis indicates that the Black
Thunder Mine impacts the following Class I Areas:
Table 9. WRAP Q/d Figures for the Black Thunder Mine

26

Class I Area

Class I
Area
State

Wind Cave National Park
Badlands/Sage Creek
Wilderness 1
Badlands/Sage Creek
Wilderness 2
Washakie Wilderness
Rawah Wilderness
Mount Zirkel Wilderness
Bridger Wilderness

SD
SD
SD
WY
CO
CO
WY

Regional Haze Guidance, page 13.
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Distance to
Class I Area
(km)

Q/d
(NOx+SO2
+PM10 )

141.0
229.2

31.44
19.35

249.2

17.79

304.2
319.0
324.3
325.4

14.57
13.90
13.67
13.63

Fitzpatrick Wilderness
North Absaroka
Wilderness
Rocky Mountain NP
Teton Wilderness
Yellowstone NP
Theodore Roosevelt NP

WY
WY
CO
WY
WY
ND

339.0
343.5

13.08
12.91

351.1
358.4
379.2
383.0

12.63
12.37
11.69
11.58

Considering the sheer number of Class I Areas potentially impacted by the emissions from this
mine, DEQ must err on the side of conservatism and require a four-factor analysis.
When DEQ revised the mine’s Q/d calculation to eliminate PM10, the North Antelope Rochelle
Mine’s Q/d still remained above DEQ’s threshold of 10. Instead of requiring that mine to
perform a four-factor analysis, DEQ simply concluded that its emissions will likely decrease in
the future and so it should not have to perform the analysis. DEQ must either require that this
mine undergo a four-factor analysis or secure its assumption concerning the mine’s future
emissions with an enforceable SIP commitment.
5

DEQ’s Source Analysis is Flawed

5.1

DEQ Fails to Consider Many Control Upgrades

As is demonstrated throughout most of the remaining portion of this report, most if not all of the
EGUs reviewed likely have cost-effective controls available. Furthermore, many of these
controls are actually upgrades to existing controls and require little to no capital expense.
Therefore, they would be cost-effective, even considering short-term retirements. The
Clarifications Memo reinforces the importance of considering these types of controls when it
states:27
A reasonable four-factor analysis will consider the full range of potentially
reasonable options for reducing emissions. The August 2019 Guidance lists
examples of different types of control measures that states may consider in their
four-factor analyses for sources. In addition to add-on controls and other retrofits,
the Guidance also lists emission reductions through improved work practices;
upgrades or replacements for existing, less effective controls; and year-round
operation of existing controls.
Thus, WY DEP must consider these control upgrades.
5.2

DEQ Misinterprets EPA’s “Effectively Controlled” Language in Guidance

Facility owners note in a number of places in their reports that EPA’s Regional Haze Guidance
for the Second Planning Period inoculates them against a four-factor analysis because their units
are already “effectively controlled.” DEQ universally accepts this reasoning in its SIP.
27

Clarifications Memo, page 7.
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First, because the Regional Haze Guidance is merely guidance, it does not take precedence over
the Regional Haze Rule itself. In fact, the Regional Haze Rule does not provide any discussion
at all concerning the topic of “effective controls.” The Regional Haze Rule has long recognized
that control upgrades are generally cost-effective and must be examined by states to ensure
reasonable progress.28 To the extent DEQ interprets EPA’s guidance as suggesting otherwise,
that interpretation has no basis in either the CAA or the Regional Haze Rule.
The problems with DEQ’s interpretation of the Regional Haze Guidance’s advice
notwithstanding, it has ignored a key qualifier of that advice:
[A] state that does not select a source or sources for the following or any similar
reasons should explain why the decision is consistent with the requirement to
make reasonable progress, i.e., why it is reasonable to assume for the purposes of
efficiency and prioritization that a full four-factor analysis would likely result in
the conclusion that no further controls are necessary.29
DEQ has not provided such a determination for any source under its analysis. In some cases, this
report concludes that certain controls are being operated near or at their maximum efficiency and
those instances are noted. However, in other instances, (1) additional cost-effective controls are
available or (2) existing controls are demonstrably not operating at their maximum efficiencies.
In those instances, DEQ has an obligation under the Regional Haze Rule to examine those units
for control upgrades or optimizations.
5.3

DEQ Wrongly Considers Unsecured Retirements

In various places in its SIP, DEQ wrongly concludes that it does not have to assess sources for
four-factor analyses because the source has announced its retirement. EPA has been clear for
quite a long time that “planned” retirements cannot be incorporated into a state’s regional haze
analysis unless such retirements are secured by enforceable commitments. To the extent that a
state declines to evaluate additional pollution controls for any source based on that source’s
planned retirement or decline in utilization, it must incorporate those operating parameters or
assumptions as enforceable limitations in the second planning period SIP. The Clean Air Act
requires that “[e]ach state implementation plan . . . shall” include “enforceable limitations and
other control measures” as necessary to “meet the applicable requirements” of the Act.30 The
Regional Haze Rule, under Section 51.308(d)(3) similarly requires each state to include
“enforceable emission limitations” as necessary to ensure reasonable progress toward the
national visibility goal. Moreover, under EPA’s Guidance document for the second planning
period, states cannot rely on a source’s remaining useful life to avoid conducting a four-factor
28

For instance, see the Final Regional Haze Rule update, 82 Fed. Reg. 3088 (January 10, 2017): Here, EPA
explains that Texas’ analysis was in part rejected because it did not properly consider EGU scrubber upgrades. Also
see the BART Final Rule, 70 Fed. Red. 39171 (July 6, 2005): “For those BART-eligible EGUs with preexisting
post-combustion SO2 controls achieving removal efficiencies of at least 50 percent, your BART determination
should consider cost effective scrubber upgrades designed to improve the system’s overall SO2 removal efficiency.”
29
See the Regional Haze Guidance, page 23.
30
See 42 U.S.C. § 7410(a)(2)(A).
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analyses unless the source has “an enforceable commitment to be retired or replaced by 2028.”31
This is consistent with EPA’s longstanding approach to control determinations under the
mandatory BART Guidelines.32 Thus, consistent with EPA’s past practice, the agency’s
regulations, and the requirements of the Clean Air Act itself, DEQ cannot simply decline to
evaluate additional cost-effective controls for a source that has announced it will retire or reduce
operations unless those factors are included as enforceable limitations in the second planning
period SIP. This is especially important considering how many otherwise uneconomical EGUs
have been resurrected from retirement in order to mine cryptocurrency, as discussed in a
previous comment.
6

Common Problems with Control Cost Analyses

A number of problems have been identified with the four-factor analyses that have been
performed. These are identified below and DEQ must require that all cost-effectiveness
calculations be updated to correct these problems:
6.1

Control Cost Documentation

It is important that all assertions, parameters, assumed control efficiencies, cost items,
assumed future operating capacities, etc. in a control cost analysis be documented so that
an independent analyst, with a reasonable amount of expertise, can duplicate the control
cost figures. In general, little to no documentation was provided to support any of these
parameters. This documentation should include vendor quotes, actual costs from a
similar facility, generally accepted estimates, etc. In particular, scrubber upgrades
require specific knowledge of the scrubber configuration in order to determine what
upgrades can be considered. It is recognized that this level of documentation may
include the use of Confidential Business Information (CBI). However, DEQ and EPA
have procedures in place to adequately treat CBI, so this should not present a problem.
6.2

Equipment Life

In many cases, facilities have employed equipment lives that are too short. Regarding this, the
Control Cost Manual states: “The life of the control is defined in this Manual as the equipment
life. This is the expected design or operational life of the control equipment. This is not an
estimate of the economic life, for there are many parameters and plant-specific considerations
that can yield widely differing estimates for a particular type of control equipment.”33 EPA has
consistently assumed a thirty-year equipment life for scrubber retrofits, scrubber upgrades,
31

Regional Haze Guidance, page 22. Also see page 34: “To the extent such a requirement is being relied upon for a
reasonable progress determination, the measure would need to be included in the SIP and/or be federally
enforceable. See 40 CFR 51.308(f)(2).”
32
70 FR 39167 (July 6, 2005): “When you project that future operating parameters (e.g., limited hours of operation
or capacity utilization, type of fuel, raw materials or product mix or type) will differ from past practice, and if this
projection has a deciding effect in the BART determination, then you must make these parameters or assumptions
into enforceable limitations. In the absence of enforceable limitations, you calculate baseline emissions based upon
continuation of past practice.”
33
See Control Cost Manual, Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, November 2017,
page 22.
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SCRs, and SNCR installations. Much of this is summarized and cited to in EPA’s response to
comments document for its Texas and Oklahoma Regional Haze SIP final disapproval and FIP.34
A number of EGU contractors have been assuming an equipment life of twenty years for SNCR
systems, by reference to the Control Cost Manual. The 4/25/2019 SNCR update of the Control
Cost Manual does state on page 1-53, “Thus, an equipment lifetime of 20 years is assumed for
the SNCR system in this analysis.”35 However, this is a calculation example and does not
indicate that EPA universally considers the equipment life for all SNCR systems installed on
EGUs to be twenty years. Just prior to this statement, EPA notes, “As mentioned earlier in this
chapter, SNCR control systems began to be installed in Japan the late 1980’s. Based on data
EPA collected from electric utility manufacturers, at least 11 of approximately 190 SNCR
systems on utility boilers in the U.S. were installed before January 1993. In responses to another
Institute of Coal Research (ICR), petroleum refiners estimated SNCR life at between 15 and 25
years.” Therefore, based on a 1993 SNCR installation date, these SNCR systems are at least
twenty-eight years old, which all other considerations aside, strongly argues for a thirty-year
equipment life. Furthermore, an SNCR system is much less complicated than a SCR system, for
which EPA clearly indicates the life should be thirty years. In an SNCR system, the only parts
exposed to the exhaust stream are lances with replaceable nozzles. The injection lances must be
regularly checked and serviced, but this can be done relatively quickly, if necessary, is relatively
inexpensive, and should be considered a maintenance item. In this regard, the lances are
analogous to SCR catalyst, which is not considered when estimating equipment life. All other
items, which comprise the vast majority of the SNCR system capital costs, are outside the
exhaust stream and should be considered to last the life of the facility or longer.
Thus, all types of scrubbers, DSI systems, SCR systems, SNCR systems, and NOx combustion
controls should have equipment lives of thirty years unless the unit’s retirement is secured by an
enforceable commitment. Unless there is a documentable reason to select a shorter life, thirty
years should also be the default equipment life used for the cost analyses of these types of
controls in any application. Use of a shorter equipment life artificially inflates the costeffectiveness figures (higher $/ton).
6.3

Control Efficiency and Performance Optimization

As noted, many scrubber, SCR, and SNCR systems are likely underperforming. Unless
verifiable documentation is provided by the facility in question, DEQ must assume that these
control systems are capable of operating at the high end of their efficiencies, as demonstrated by
other similarly configured units. Some controls, especially scrubber, SCR upgrades, and SNCR
upgrades are very site-specific and the final optimized control efficiency cannot be determined
34

See Response to Comments for the Federal Register Notice for the Texas and Oklahoma Regional Haze State
Implementation Plans; Interstate Visibility Transport State Implementation Plan to Address Pollution Affecting
Visibility and Regional Haze; and Federal Implementation Plan for Regional Haze, Docket No. EPA-R06-OAR2014-0754, 12/9/2015, available here: https://www.regulations.gov/document?D=EPA-R06-OAR-2014-0754-0087.
See pages 240-245, 268, and 274. See also the Texas BART FIP proposal, which conducted extensive cost
determinations for scrubber upgrades, at 82 FR 930 and 938. See also Control Cost Manual, Section 4, Chapter 2,
Selective Catalytic Reduction, June 2019, pdf page 80: “For the purposes of this cost example, the equipment
lifetime of an SCR system is assumed to be 30 years for power plants.”
35
Section 4, Chapter 1, Selective Noncatalytic Reduction, April 2019, page 1-53.
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until on-site optimization has been performed. Therefore, optimization must be required as part
of any required scrubber or SCR upgrade or new SNCR installation.
6.4

Interest Rate

Many control cost analyses assume an artificially high undocumented interest rate. As the
Control Cost Manual states: “For input to analysis of rulemakings, assessments of private cost
should be prepared using firm-specific nominal interest rates if possible, or the bank prime rate if
firm-specific interest rates cannot be estimated or verified” [emphasis added].36 Consequently,
all facilities must provide verification of their interest rate, or the Bank Prime Interest Rate must
be used in all control cost calculations. As of the end of February, 2022, the Bank Prime Interest
Rate is 3.25%.37 Using a higher interest rate will artificially increase the total annualized costs
and worsen (higher $/ton) the cost-effectiveness of all controls.
6.5

Retrofit Factors

A number of control cost analyses have used retrofit factors greater than 1.0. Typically, the only
reasoning provided is an assertion that the retrofit will pose difficulty, congestion and access
limitations. Almost every control system installation involves issues related to the replacement
of existing structures, demolition of existing structures, construction of new structures, and site
congestion. The retrofit factor value assumed in almost all control cost estimating in the first
round of regional haze SIP development was 1.0, which represents a retrofit of average
difficulty. Thus, a retrofit factor of 1.0 represents the usual situation in which all of these issues
must be addressed. Because a retrofit factor is a direct multiplier to capital and fixed operating
costs and so has a large impact on the total annualized cost. All facilities must either use a
retrofit factor of 1.0 or provide real documentation of why their retrofit is more difficult than at
other facilities.
6.6

Baseline Emissions

It is important that a facility uses the correct emissions baseline when calculating costeffectiveness. An artificially low emissions baseline will cause the cost-effectiveness calculation
to be artificially high (higher $/ton). Although these are not BART reviews, the BART
Guidelines offered the following which is still applicable:38
The baseline emissions rate should represent a realistic depiction of anticipated
annual emissions for the source. In general, for the existing sources subject to
BART, you will estimate the anticipated annual emissions based upon actual
emissions from a baseline period. When you project that future operating
parameters (e.g., limited hours of operation or capacity utilization, type of fuel,
raw materials or product mix or type) will differ from past practice, and if this
projection has a deciding effect in the BART determination, then you must make
these parameters or assumptions into enforceable limitations. In the absence of
36
37
38

See Section 1, Chapter 2, Cost Estimation: Concepts and Methodology, November 2017, page 16.
See https://www.federalreserve.gov/releases/h15/.
70 FR 39167.
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enforceable limitations, you calculate baseline emissions based upon continuation
of past practice.
6.7

Disallowed Cost Items

AFUDC and owner’s costs are included in some control cost analyses (notably by Sargent and
Lundy). However, as the Control Cost Manual indicates, “owner’s costs and AFUDC costs are
capital cost items that are not included in the EPA Control Cost Manual methodology, and thus
are not included in the total capital investment (TCI) estimates in this section.”39 Therefore,
DEQ must require that these cost items be removed from all control cost analyses.
6.8

Sales Tax

Most states, including Wyoming, do not charge sales tax on pollution control equipment.40
Consequently, sale tax must be deleted from all control cost analyses.
6.9

Contingency

Many control cost analyses assume an artificially high contingency factor, commonly 20% of the
direct and indirect costs. As the Control Cost Manual states: “A default value of 10% of the
direct and indirect costs is typically used for CF [contingency factor]. However, values of
between 5% and 15% may be used.”41 Unless documentation is provided that justifies a higher
value, DEQ must require that the low end of this range be used.
7

Review of the Jim Bridger Facility

The PacifiCorp Jim Bridger facility consists of four tangentially-fired EGUs of approximately
600 MW each. Each unit burns coal from the Power River Basin. All four units are equipped
with wet sodium scrubbers and NOx combustion controls. Units 3 and 4 are also equipped with
SCR systems.
7.1

DEQ has not Performed a Four-Factor Analysis of Jim Bridger

Neither PacifiCorp nor DEQ actually performs anything resembling an actual four-factor
analysis. DEQ’s approach is to merely summarize Bridger’s existing controls, state they are
effective, and note the facility’s overall NOx and SO2 levels. This does not satisfy the
requirement in Section 51.308(f)(2)(i) that Wyoming conduct an actual four-factor analysis “by
considering the costs of compliance, the time necessary for compliance, the energy and non-air
quality environmental impacts of compliance, and the remaining useful life of any potentially
affected anthropogenic source of visibility impairment.”

39

Control Cost Manual, Section 4, Chapter 2, Selective Catalytic Reduction, June 2019, pdf page 65.
See https://www.salestaxhandbook.com/wyoming/sales-tax-exemptions.
41
Control Cost Manual, Section 5, SO2 and Acid Gas Controls, Chapter 1 Wet and Dry Scrubbers for Acid Gas
Control, April 2021. Page 1-79. It should be noted that
40
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7.2

PacifiCorp’s Arguments Against Performing a Four-Factor Analysis are
Unacceptable

In PacifiCorp’s report, which also covers the Naughton Dave Johnston, and Wyodak facilities, it
presents a number of arguments why it should not be subjected to a four-factor analysis.42 These
are summarized in the following four points:
•
•
•
•

Each PacifiCorp facility’s units should be assessed as a group, and for some assessments,
all of Wyoming’s PacifiCorp facilities should be assessed together.
DEQ should consider planned retirements even if those planned retirements are
specifically not secured through enforceable commitments.
The group assessment approach assessment theory aside, any EGU that already has
“effective controls” should not receive a four-factor analysis.
PacifiCorp has been installing renewable energy generation and has been optimizing its
coal fleet to compliment the use of this renewable energy generation, so DEQ should
assume its future coal-burning fleet will be used less.

Regarding the first point, there is no prohibition in the Regional Rule against assessing
individual units in some kind of grouping. EPA’s Clarification Memo acknowledges this but
notes certain provisos in this approach:43
We also are clarifying that, although states have flexibility to consider the four
factors for groups of sources, the reasonableness of grouping sources in any
particular instance will depend on the circumstances and the manner in which
grouping is conducted. If it is feasible to establish and enforce different
requirements for sources or subgroups of sources, and if relevant factors can be
quantified for those sources or subgroups, then states should make a separate
reasonable progress determination for each source or subgroup. For example,
where a control measure is highly cost effective, results in large emissions
reductions, and is identified as important for addressing visibility impairment by
virtue of a source having been selected for four-factor analysis, the state should
generally not reject that control by grouping the source together with other
sources without similarly reasonable controls and then claiming that no controls
should be required across the entire group. If the control is reasonable for the
source, the state should generally require it.
In other words, a unit’s individual cost-effective control should not be hidden, and thus
diminished, within a group assessment. It does not appear that DEQ has overtly accepted this
aspect of PacifiCorp’s approach and has made no such group demonstration, so this issue is not
further discussed in this report.

42

See PacifiCorp – Wyoming Thermal Generation Facilities, Regional Haze - Second Planning Period Reasonable
Progress Analysis, March 2020. Appendix C.
43
See the Clarification Memo, page 7.
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The second point concerning planned retirements and the third point concerning units that are
allegedly already effectively controlled were covered in previous comments. As is demonstrated
below, the subject PacifiCorp units are not optimally controlled.
Regarding the fourth point, the fact that power generators have concluded that renewable energy
is more economical than fossil-fuel fired generation and/or have incorporated it into their
portfolios for other reasons has no effect under the Regional Haze Rule on whether their units
should be assessed for four-factor analyses. Considering the extension to this argument that
PacifiCorp makes—because of renewable energy, the energy fossil-fuel fired portion of a power
generator’s portfolio should be assumed to decline in the future—has already been addressed in
the previous comment concerning the need for enforceable commitments. More particularly the
Regional Haze Guidance cautions states against these kinds of unsecured future operating
assumptions:44
Generally, the estimate of a source’s 2028 emissions is based at least in part on
information on the source’s operation and emissions in a representative historical
period. However, there may be circumstances under which it is reasonable to
project that 2028 operations will differ significantly from historical emissions.
Enforceable requirements are one reasonable basis for projecting a change in
operating parameters and thus emissions; energy efficiency, renewable energy, or
other such programs where there is a documented commitment to participate and
a verifiable basis for quantifying any change in future emissions due to
operational changes may be another. A state considering using assumptions about
future operating parameters that are significantly different than historical
operating parameters should consult with its EPA Regional office.
In other words, if PacifiCorp accepts a federally enforceable commitment to operate a particular
unit less in the future, then that commitment can andmust be incorporated into that unit’s fourfactor analysis. Absent such a commitment, its unitsmust be assessed based on their historical
operating conditions.
7.3

Jim Bridger Likely has Available Cost-Effective Controls

The Jim Bridger Facility is part of a BART SIP approval that EPA issued on January 30, 2014.45
This approval required that Units 1, 2, 3, and 4 meet a 30-day rolling average NOx limit of 0.07
lbs/MMBtu by December 31, 2022 for Unit 1, December 31, 2021 for Unit 2, December 31,
2015, for Unit 3, and December 31, 2016, for Unit 4. No SO2 limits were specified.
Units 3 and 4 have installed SCR systems and exhibit monthly NOx rates typically at or below
0.05 lbs/MMBtu. This level has been recognized by EPA as indicative of a high performing
SCR system.46 Therefore, there are likely no additional cost-effective NOx controls that can
44

Regional Haze Guidance, page 17.
See 79 FR 5032 (January 30, 2014).
46
See EPA’s proposal at 76 FR 491 (January 11, 2011) and its final at 76 FR 52388 (August 22, 2011). In
particular, see the discussion at 76 FR 52404: “The Havana Unit 9 data shows that it has operated under 0.05
lbs/MMBtu from mid-2009 to the end of 2010 on a continuous basis. In fact, this unit has operated under 0.035
45
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reasonably be considered for Units 3 and 4. However, the permit for these units only requires
that a rate of 0.07 lbs/MMBtu be met based on a 30-day average.47 Therefore, DEQ should
modify this permit in order to ensure this level of NOx reduction continues.
Units 1 and 2 have not installed SCR systems and Unit 2 is now out of compliance. Unit 1will
be out of compliance by the end of this year, as it is now impossible for PacifiCorp to install the
required SCR system by that date. Units 1 and 2 are the subject of negotiations between
PacifiCorp, Wyoming, and EPA. The recent announcement of an agreement that Units 1 and 2
will convert to natural gas potentially changes DEQ’s responsibility.48 Assuming that agreement
is made federally enforceable, DEQ must reassess Jim Bridger on that basis and determine
whether NOx cost-effective controls are available for Units 1 and 2’s new firing configurations.
All four units are fitted with sodium based wet scrubbing systems. However, these scrubbing
systems are not performing optimally as the following figures indicate:

lbs/MMBtu for much of that time. The Parish Unit 7 data shows that it has operated under 0.05 lbs/MMBtu from
mid-2006 to mid 2010 on a continuous basis. In fact, this unit has operated for months at approximately 0.035
lbs/MMBtu, and for approximately 2 years at approximately 0.04 lbs/MMBtu. The Parish Unit 8 data show that it
has operated almost continuously under 0.045 lbs/MMBtu since the beginning of 2006. Other units’ data show
months of continuous operation below 0.05 lbs/ MMBtu. We believe this data demonstrates that similar coal fired
units that have been retrofitted with SCRs are capable of achieving NOx emission limits of 0.05 lbs/MMBtu on a
continuous basis.” Also see this document in which the SCR performance of the Cardinal and other top performing
SCR systems discussed above was graphed: https://www.regulations.gov/document/EPA-R06-OAR-2010-08460129.
47
See the Operating Permit Wyoming Department of Environmental Quality, Permit No. P0022223 (Legacy No. 32-120), Issued January 31, 2020, Expires January 31, 2025. Page 10.
48
https://content.govdelivery.com/accounts/WYGOV/bulletins/30b1080.
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Figure 1. Monthly Emissions for Jim Bridger Unit 1

Figure 2. Monthly Emissions for Jim Bridger Unit 3
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Figure 3. Monthly Emissions for Jim Bridger Unit 4

The emissions for Unit 2 are not shown, as they are very similar to those for Unit 1. According
to EIA data, the Jim Bridger facility burns subbituminous coal with a sulfur content that from
2016 – 2020 has averaged 0.55%.49 An analysis was made of the efficiency of the Jim Bridger
scrubbers by comparing the theoretical uncontrolled SO2 inlet to the monitored SO2 outlet as
described in a previous comment. From 2016 – 2020, the Jim Bridger scrubber systems have
underperformed, with the average calculated efficiencies for Units 1, 2, 3, and 4 being 87.9%,
87.1%, 87.9%, and 88.3%, respectively. Because these are calculated scrubber efficiencies,
DEQ must verify them.
PacifiCorp states that the Jim Bridger scrubber systems for Units 1, 2, 3, and 4 were upgraded in
2010, 2009, 2011, and 2008, respectively, but no details were included concerning these
upgrades. A prior BART report indicates these upgrades (at least for Unit 1) may have consisted
of only partially eliminating the scrubber bypass.50 Regardless, an examination of the SO2
emissions for Units 1, 2, and 3 appears to indicate that these scrubber systems are not being
continuously run at their maximum efficiencies. This is indicated by the regular cyclical nature
of the monthly SO2 emissions in these graphs. This strongly suggests these scrubber systems are
being manually adjusted so they are not continuously operated at their current optimum
efficiency. This may be explained by the lack of a monthly SO2 permit limit, since these units
are all only subjected to annual SO2 limits of 0.15 lbs/MMBtu. This behavior is not exhibited by
Unit 4’s scrubber system and so indicates that the scrubber systems for Units 1, 2, and 3 can be
49
50

See the file entitled, “WY EGU Emissions.xlsx,” worksheet “Calcs.”
See https://www.regulations.gov/document/EPA-R08-OAR-2012-0026-0008.
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minimally optimized to eliminate this behavior. In addition, as indicated in a previous comment,
typical wet scrubber systems are capable of achieving 98% control, which appears to be far
above what these scrubber systems are achieving. The Regional Haze Rule has long recognized
that control upgrades are generally cost-effective and must be examined by states to ensure
reasonable progress.51 Therefore, DEQ must require that these scrubber systems be examined
for further optimization.
8

Review of the Naughton Facility

The PacifiCorp Naughton facility consists of three tangentially-fired EGUs. Unit 1 is 192.0
MW, Unit 2 is 256.0 MW, and Unit 3 is 384.0 MW. Units 1 and 2 burn coal from the Power
River Basin. Unit 3 formerly burned that same coal, but began a switch to natural gas in January
2019. Units 1 and 2 are equipped with wet sodium scrubbers and NOx combustion controls.
Unit 3 was formerly also equipped with a wet sodium scrubber but retired it in January 2019
when it switched to gas. It is equipped with NOx combustion controls.
The Naughton facility was part of a BART SIP approval that EPA issued on January 30, 2014.52
This approval required that Units 1, and 2 meet 30-day rolling average NOx limits of 0.26
lbs/MMBtu and that Unit 3 meet a 30-day rolling average NOx limit of 0.07 lbs/MMBtu for Unit
3 by March 4, 2019. On March 21, 2019, EPA later issued a revised BART SIP approval for
Unit 3 to accommodate its planned switch to gas.53 This required that Unit 3 meet a 30-day
rolling average NOx limit of 0.12 lbs/MMBtu. No SO2 limits were specified.
8.1

DEQ has not Performed a Four-Factor Analysis of Naughton

As with Jim Bridger, neither PacifiCorp nor DEQ performed an actual four-factor analysis for
Naughton. DEQ’s approach is limited to simply listing the controls outlined above. The
PacifiCorp arguments against a four-factor analysis, refuted above in the review of the Jim
Bridger facility, included Naughton. This does not satisfy the requirement in Section
51.308(f)(2)(i) that Wyoming conduct an actual four-factor analysis “by considering the costs of
compliance, the time necessary for compliance, the energy and non-air quality environmental
impacts of compliance, and the remaining useful life of any potentially affected anthropogenic
source of visibility impairment.”
8.1.1

NOx Control Analysis Review of Review of the Naughton Units

As indicated, none of the three units have advanced NOx controls such as SNCR or SCR. After
switching to natural gas, the Naughton Unit 3 has experienced greatly diminished operating time,
essentially no SO2 emissions, and its monthly NOx limit has been approximately 0.06
lbs/MMBtu.
51

For instance, see the Final Regional Haze Rule update, 82 Fed. Reg. 3088 (January 10, 2017): Here, EPA
explains that Texas’ analysis was in part rejected because it did not properly consider EGU scrubber upgrades. Also
see the BART Final Rule, 70 Fed. Red. 39171 (July 6, 2005): “For those BART-eligible EGUs with preexisting
post-combustion SO2 controls achieving removal efficiencies of at least 50 percent, your BART determination
should consider cost effective scrubber upgrades designed to improve the system’s overall SO2 removal efficiency.”
52
See 79 FR 5032 (January 30, 2014).
53
See 84 FR 10433 (March 21, 2019).
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Below are the historical emissions for Units 1 and 2:
Figure 4. Monthly Emissions for Naughton Unit 1

Figure 5. Monthly Emissions for Naughton Unit 2
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As can be seen from the above graphs, both Units 1 and 2 have NOx emissions consistently
above 0.2 lbs/MMBtu, which is significantly above the NOx level of 0.05 lbs/MMBtu for the
best controlled coal-fired EGUs that use SCR. As a consequence, the cost-effectiveness of SCR
and SNCR controls were calculated, using EPA’s Air Pollution Control Cost Estimation
Spreadsheets, part of Section 4 of the Control Cost Manual.54 The results are presented below
for Units 1 and 2:55
Table 10. Summary of the Naughton Unit 1 SNCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
Desired SNCR efficiency
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness

Coal
1
192
MW
9,910
Btu/lb
1,292,867
MWh
10 MMBtu/MW
25
Percent
0.206
lb/MMBtu
0.1545
lb/MMBtu
Ammonia
6,945
feet
2020
3.25
Percent
30
years
$8,389,234
$290,720
$445,888
$736,608
333
tons/year
$2,213
$/ton

Table 11. Summary of the Naughton Unit 2 SNCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output

Coal
1
256
9,905
1,597,748

54

MW
Btu/lb
MWh

See https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-airpollution. Section 4.
55
See the files “Naughton 1 SNCR CCM cost-effectiveness.xlsm,” “Naughton 2 SNCR CCM costeffectiveness.xlsm,” “Naughton 1 SCR CCM cost-effectiveness.xlsm” and “Naughton 2 SCR CCM costeffectiveness.xlsm”for more details concerning the input choices.
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Net plant heat input rate (NPHR)
Desired SNCR efficiency
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness

10 MMBtu/MW
25
Percent
0.214
lb/MMBtu
0.1605
lb/MMBtu
Ammonia
6,945
feet
2020
3.25
Percent
30
years
$9,534,206
$354,690
$506,743
$861,433
427
tons/year
$2,016
$/ton

Table 12. Summary of the Naughton Unit 1 SCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Total System Capacity Factor (CFtotal)
Net plant heat input rate (NPHR)
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness
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Coal
1
256
9,905
1,597,748
0.712

MW
Btu/lb
MWh

10 MMBtu/MW
0.214
lb/MMBtu
0.05
lb/MMBtu
Ammonia
6,945
feet
2020
3.25
Percent
30
years
$111,508,436
$1,262,308
$5,885,813
$7,148,121
1,310
tons/year
$5,456
$/ton

Table 13. Summary of the Naughton Unit 2 SCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Total System Capacity Factor (CFtotal)
Net plant heat input rate (NPHR)
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC +
IDAC
NOx removed
Cost-effectiveness

Coal
1
192
MW
9,910
Btu/lb
1,292,867
MWh
0.769
10 MMBtu/MW
0.206
lb/MMBtu
0.05
lb/MMBtu
Ammonia
6,945
feet
2020
3.25
Percent
30
years
$87,170,447
$984,646
$4,601,741
$5,586,387
1,008
$5,540

tons/year
$/ton

It is evident that based on the above, DEQ must require that the Naughton Facility undergo an
actual NOx four-factor analysis.
8.1.2

SO2 Control Analysis Review of Review of the Naughton Units

As can be seen from the above graphs, the monthly SO2 emissions for Units 1 and 2 are erratic
and have experienced large swings in the past. The average calculated scrubber efficiencies for
Units 1 and 2 from 2016 through 2020 are 90.4% and 90.5%, respectively. If accurate, this
would indicate that the scrubber systems for these units are significantly underperforming, as a
modern wet scrubber system should be able to continuously operate at an efficiency of 98%, as
indicated earlier in this report. DEQ must therefore require that these efficiencies be verified and
if significantly below the optimum performance level of 98%, require that these scrubber
systems be analyzed for upgrades or optimizations.
9

Review of the Laramie River Facility Four-Factor Analysis

The Basin Electric Laramie River Naughton facility consists of three dry bottom wall-fired 614
MW EGUs. All three units burn coal from the Power River Basin. Unit 1 is equipped with a wet
limestone scrubber system and an SCR system. Unit 2 is equipped with a wet limestone
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scrubber system and an SNCR system. Unit 3 is equipped with a dry scrubber system and an
SNCR system.
The Laramie River facility was part of a BART FIP that EPA issued on January 30, 2014.56 This
FIP required that Units 1, 2 and 3 each meet 30-day rolling average NOx limits of 0.07
lbs/MMBtu by March 4, 2019. On May 2, 2019, EPA later issued a BART SIP approval that
required Unit 1 to meet a 30-day rolling average NOx limit of 0.06 lbs/MMBtu by July 1, 2019,
and that Units 2 and 3 each meet 30-day rolling average NOx limits of 0.15 lbs/MMBtu by
December 31, 2018. 57 Units 1 and 2 were also subject to an annual SO2 limit of 0.12
lbs/MMBtu averaged across both units by December 31, 2018. The following comments pertain
to a review of the Laramie River four-factor analysis.58
9.1

SO2 Control Analysis Review of Review of the Laramie River Units

A number of issues covered by the previous section earlier in this report entitled “Common
Problems with Control Cost Analyses,” are present in the S&L four-factor analyses for the
Laramie River facility. These include lack of documentation, incorrect equipment life,
undocumented interest rate, and disallowed cost items. These issues are not separately addressed
here. DEQ must correct these issues and adjust all of Laramie River’s cost-effectiveness
calculations accordingly.
9.1.1

Laramie River Must Provide Documentation of Dibasic Acid Costs

One of the wet scrubber upgrades that S&L considers for Units 1 and 2 is the addition of Dibasic
Acid (DBA). However, S&L provides no documentation or justification for the high costs it
assigns to this common upgrade. For instance, S&L assigns a total capital investment of
$2,105,000 to pay for the additional infrastructure it claims is necessary to incorporate the use of
DBA. Additionally, S&L states that the cost of the DBA itself is projected to be $4,175,200 for
Unit 1 and $6,962,600 for Unit 2. These costs are very high in comparison to those EPA cites to
in its Texas BART FIP.59 For instance, in its Technical Support Document for the Texas BART
FIP, EPA states the following:60
The incorporation of organic acids into an upgrade can significantly reduce the
capital, operating, and maintenance cost of the scrubber. This occurs because
organic acids increase limestone absorption and stabilize the pH, reducing the
liquid-to-gas ratio while maintaining the required SO2 removal efficiency or
increasing the removal efficiency for a given liquid-to-gas ratio. DBA has been
reported to provide the equivalent of spraying an extra 20 gpm/1000 cfm of

56

See 79 FR 5032 (January 30, 2014).
See 84 FR 22711 (May 20, 2019).
58
See “Laramie River Station Units 1-3, Wyoming Regional Haze Rule, Second Implementation Period FourFactor Analysis, prepared by Sargent & Lundy, March 31, 2020. Appendix D.
59
See the Texas BART FIP proposal, which conducted extensive cost determinations for scrubber upgrades, at 82
FR 930 and 938.
60
See Technical Support Document for the Texas Regional Haze BART Federal Implementation Plan, Revised
December 2016. Page 156.
57
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limestone slurry. Thus, increasing SO2 removal from 92% to 95% can either add
25% to the pump energy input or buy an organic chemical.294
Their benefit over ultra-fine grind limestone is that the effect is immediate. There
is no turnover of a slurry tank prior to the organic acid impacting absorber
performance. However, their disadvantages include additional operating cost,
uncertainty in long-term supply and pricing of DBA byproducts, possible
contamination of gypsum by-product, and increased wastewater treatment cost.295
The U.S. Department of Energy and the Electric Power Research Institute
conducted full-scale testing, process modeling, and economic evaluations of six
utility flue gas desulfurization systems to evaluate low capital cost upgrades for
achieving up to 98% SO2 removal efficiency in existing FGD systems. These
studies mostly involved using performance additives in the FGD systems, but
other low cost options were evaluated using an EPRI model. The tested units are:
Big Bend,296 Merom,297 Pirkey,298 Gibson,299 Elrama, and Kintigh.300 These tests
demonstrated the efficacy of organic acid additives.
The addition of an organic acid system to an existing scrubber (that was not
designed taking it into consideration) would increase the costs by a very small
amount compared to the rest of a scrubber system. For instance, Invista reports
the following based on modeling a 566 MW boiler using eastern bituminous highsulfur coal (3% sulfur, 12,720 BTU/lb heating value) and 90% SO2 -removal
efficiency:301
Modeling shows that operational and maintenance costs of a wet limestone
scrubber can be reduced by about 2% (about $200,000/year) when using DBA,
including the cost of the DBA additive. The increased SO2 scrubbing efficiency
using DBA translates into about a 15% reduction in limestone use, a 1% reduction
in steam, a 1% reduction in solid waste disposal costs, and a reduction of about
17% in power usage. Payback time, based on SO2 credit prices of $200/ton, for
the capital required to retrofit an existing wet limestone scrubber for DBA
addition (storage tank, pump, piping) ranges from 5 months to about two years,
depending on operating strategy (i.e., maintain SO2 efficiency and reduce
operating costs vs. improve SO2 efficiency and profit from emission credits).
Consequently, the wastewater treatment system is the only item that might
increase in capital and operating costs because organic acids increase the Basic
Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) of the
wastewater, requiring biological treatment.302 Wastewater treatment is typically a
small fraction of the total cost of a scrubber. [emphasis added throughout].
Footnotes to EPA’s above quote:
294. Invista DBA Will be Available to Improve FGD Efficiency, FGD & DeNOx Newsletter, No. 393,
January 2011.
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295. Wet Flue Gas Desulfurization Technology Evaluation, Project Number 11311-000, Prepared For
National Lime Association, January 2003, Prepared by Sargent and Lundy. p. 5.
296. Radian Corp., Results of High Velocity Tests at Tampa Electric Company's Big Bend 4 FGD System,
Topical Report, October 15, 1997.
297. Radian Corp., High SO 2 Removal Efficiency Testing, Topical Report, Evaluation of High Efficiency
Test Results at Hoosier Energy's Merom Station, April 22, 1996.
298. Radian Corp., High SO 2 Removal Efficiency Testing, Topical Report, Results of DBA and Sodium
Formate Additive Tests at Southwestern Electric Power Company's Pirkey Station, May 30, 1996.
299. Radian Corp., High SO2 Removal Efficiency Testing, Topical Report, PSI Energy' s Gibson Station
High SO2 Removal Efficiency Test Program, May 20, 1996.
300. Radian Corp., High SO2 Removal Efficiency Testing, Topical Report, Results of Sodium Formate
Additive Tests at New York State Electric & Gas Corporation’s Kintigh Station, February 14, 1997.
301. The Role of Dibasic Acid (DBA) in Wet Limestone Flue Gas Desulfurization. Accessed from
http://intermediates.invista.com/e-trolley/page_1035/, 7/7/2014.
302. Riffe, M., et al, Wastewater Treatment for FGD Purge Streams, Paper # 33, Presented at the MEGA
Symposium 2008 Baltimore, MD, August 25 – 28, 2008; INVISTA DBA Dibasic Acid for Flue Gas
Desulfurization November 17, 2010.

Thus, the addition of DBA is expected to be a very small cost, if not fully paid back in the short
term due to enhanced scrubber efficiencies. DEQ must therefore require that Laramie River
revise its DBA cost analyses for Units 1 and 2 and document all cost items.
9.1.2

Laramie River’s Assumed Wet Scrubber Improvement is Low

As indicated, Units 1 and 2 are equipped with wet limestone scrubber systems and Unit 3 is
equipped with a dry scrubber system. The average calculated scrubber efficiencies for Units 1, 2
and 3 from 2016 through 2020 are only 85.2%, 85.9.5%, and 81.2%, respectively. On pages 3
and 4 of its report, S&L indicates that the uncontrolled SO2 emissions for all three units is
approximately 0.74 lbs/MMBtu. It assumes that the average current controlled emissions for
Units 1 and 2 are 0.10 lbs/MMBtu and that for Unit 3 is 0.12 lbs/MMBtu. Based on the most
recent emissions data, these are reasonable average values, which results in a current wet
scrubber efficiency of 86.5% for both Units 1 and 2.
On page 10 of its report, S&L describes various wet scrubber upgrades for Units 1 and 2 that
would serve to increase the Liquid to Gas (L/G) ratio of the wet scrubber systems. These
upgrades would include new quench pumps, additional recycle spray levels, and optimizing the
nozzles and flue gas distribution. These are all commonly performed wet scrubber upgrades.
However, on page 12, S&L states, “The combination of these WFGD equipment upgrades is
anticipated to achieve an additional 2% SO2 removal within the WFGD, for an estimated outlet
emission of approximately 0.08 lb/MMBtu for Unit 1 and 0.09 lb/MMBtu for Unit 2.”61

61

Presumably, S&L calculates the additional reductions from this 2% figure by applying the above current scrubber
efficiency figure to the current assumed SO2 baseline for Unit 1 of 1659.3 to calculate an uncontrolled annual SO2

35

Considering the currently low scrubber efficiencies, this is a very modest improvement and
appears low. This would only raise the scrubber efficiencies for Units 1 and 2 to approximately
88.5%. If accurate, this would indicate that the scrubber systems for these units are still
significantly underperforming, as a modern wet scrubber system should be able to continuously
operate at an efficiency of 98%, as indicated earlier in this report, and dry scrubber systems
should be able to continuously operate at 95% efficiency.62 Thus, S&L’s 2% increase in
scrubber efficiency appears low and DEQ must require that this figure be documented, or assume
more reasonable improved scrubber efficiencies.
As the scrubber efficiency improvement determines the denominator of the cost-effectiveness
fraction ($/ton), DEQ must require that it be verified. In the revisions that follow, the impact a
range in wet scrubber efficiency improvements has on the cost-effectiveness is explored.
9.1.3

Revised Laramie River Wet Scrubber Upgrade Costs

The following is a revised cost-effectiveness calculation for the above-described wet scrubber
improvements, that includes some of the items outlines in the “Common Problems with Control
Cost Analyses,” section presented earlier in this report. This includes eliminating sales tax and
owner’s costs, reducing the contingency from 20% to 10%, increasing the equipment life from
20 years to 30 years, and decreasing the interest rate from 5.25% to 3.25%. In addition, an error
in S&L’s calculation of the Capital Recovery Factor (CRF) is corrected:63
Table 14. Revised Units 1 and 2 Wet Scrubber Upgrade Cost-Effectiveness
Cost Item
Total Direct Costs (DC)

S&L Unit
1
$4,360,000

S&L Unit
2
$4,360,000

Total Direct Cost minus sales tax (DC)
Total Indirect Costs (IC)

$1,351,000

Revised
Unit 2

$4,226,000

$4,226,000

$1,264,000

$1,264,000

$1,351,000

Total Indirect Costs minus Owner's Costs (IC)
Contingency (% of Direct + Indirect Costs)
Total Capital Investment (DC + IC +
contingency)
Equipment Life (years)

Revised
Unit 1

20

20

10

10

$6,853,200

$6,853,200

$6,039,000

$6,039,000

20

20

30

30

5.25

5.25

3.25

3.25

0.0820

0.0820

0.0527

0.0527

Annualized Capital Cost

$562,000

$562,000

$318,145

$318,145

Annual Operating Cost

$486,900

$519,600

$486,900

$519,600

Interest Rate (%)
Capital Recovery Factor (CRF)*

emission rate of 12,291.1 tons (1,659.3/(1.0 – 0.865)). Then, 2% of this figure would represent an expected
emission reduction of 245.8 tons, close to S&L’s figure of 235 tons in Appendix B of its report.
62
See Control Cost Manual, Section 5 SO2 and Acid Gas Controls, Chapter 1 Wet and Dry Scrubbers for Acid Gas
Control, April 2021, pages 1-43, 1-47, and 1-50. Available here: https://www.epa.gov/economic-and-cost-analysisair-pollution-regulations/cost-reports-and-guidance-air-pollution.
63
See the file, “Revised Laramie River cost-effectiveness.xlsx.”
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Total Annual Cost

$1,048,900

$1,081,600

$805,045

$837,745

235.0

266.0

235.0

266.0

$4,463

$4,066

$3,426

$3,149

470.0

532.0

470.0

532.0

$2,232

$2,033

$1,713

$1,575

705.0

798.0

705.0

798.0

$1,488

$1,355

$1,142

$1,050

SO2 Removed Based on 2% Increased Eff. (tpy)
Cost-effectiveness ($/ton)
SO2 Removed Based on 4% Increased Eff. (tpy)
Cost-effectiveness ($/ton)
SO2 Removed Based on 6% Increased Eff. (tpy)
Cost-effectiveness ($/ton)

In the above, S&L’s original cost analysis is represented by the first two columns, except for one
correction: in Appendix B, S&L calculates the CRF for a 20-year equipment life and a 5.25%
interest rate to be 0.0944. However, based on the common formula that S&L represents, CRF =
i(1+ i)n/ (1 + i)n - 1, this value should be 0.0820. This error alone has a significant impact on
S&L’s cost-effectiveness, reducing it from $4,824/ton for Unit 1 to $4,463/ton.
Also, as discussed earlier, S&L assumes an increased scrubber efficiency of only 2%. The effect
of additional reasonable increased scrubber efficiencies of 4% and 6% are also shown to
illustrate the significant impact these minor increases in efficiency have on the calculated costeffectiveness. Again, this illustrates how important it is that DEQ verify these figures. It is
evident that after correcting S&L’s errors, upgrades to the Laramie River Units 1 and 2 scrubber
systems become much more cost-effectiveness. The cost-effectiveness further improves when
using more reasonable values for the increases in scrubber efficiency.
9.2

NOx Control Analysis Review of Review of the Laramie River Units

In its report, S&L does not consider upgrades to the existing SNCR systems for Units 2 and 3,
concluding that the replacement of these SNCR systems with SCR systems constitutes the only
retrofit options. This conclusion is wrong. As the following figures and discussion indicate, the
SNCR systems for Units 2 and 3 can likely be upgraded:
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Figure 6. Monthly Emissions for Laramie River Unit 1

Figure 7. Monthly Emissions for Laramie River Unit 2
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Figure 8. Monthly Emissions for Laramie River Unit 3

From the above graphs, it is quite evident when the SCR system was installed on Unit 1, as the
NOx emissions dropped significantly. Although the revised SIP required a 30-day rolling
average NOx limit of 0.06 lbs/MMBtu, the units have been regularly achieving monthly average
emissions of 0.05 lbs/MMBtu or below. Therefore, DEQ should modify its permit to require this
more stringent limit, and include enforceable provisions in the RH SIP.
In contrast, the drop in NOx when the SNCR system was installed on Unit 2 on December 17,
2018 is barely noticeable as shown by the following table:
Table 15. Selected Laramie River Unit 2 Annual NOx Emission Rates
Year

2016
2017
2018
2019
2020

Unit 2
Average
annual NOx
Rate
(lbs/MMBtu)
0.151
0.155
0.152
0.140
0.142
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2021

0.142

Averaging the annual NOx rate for the three years (2016-2018) immediately preceding the
SNCR installation results in a figure of 0.153 lbs/MMBtu. Averaging the annual NOx rate for
the three years (2019-2021) immediately following the SNCR installation results in a figure of
0.141 lbs/MMBtu. This represents a decrease of just 7.8%, which equates to the SNCR system’s
efficiency. This is a likely much lower than a properly optimized SNCR system is capable of for
this Unit. Considering that the cost of optimization would be largely limited to additional
reagent, it is very likely that such an SNCR optimization would be very cost-effective. DEQ
must therefore require that Unit 2’s SNCR system be investigated for optimization.
An examination of the NOx rate for Unit 3 indicates that an even smaller NOx reduction
occurred following the installation of its SNCR system on December 10, 2018 as shown by the
following table:
Table 16. Selected Laramie River Unit 3 Annual NOx Emission Rates

Year
2016
2017
2018
2019
2020
2021

Unit 3
Average
annual NOx
Rate
(lbs/MMBtu)
0.147
0.155
0.150
0.143
0.142
0.139

Averaging the annual NOx rate for the four years (2016-2018) immediately preceding the SNCR
installation results in a figure of 0.151 lbs/MMBtu. Averaging the annual NOx rate for the three
years (2019-2021) immediately following the SNCR installation results in a figure of 0.141
lbs/MMBtu. This represents a decrease of just 6.6%, which equates to the SNCR system’s
efficiency. Again, this is likely much lower than a properly optimized SNCR system is capable
of for this Unit and DEQ must therefore require that Unit 3’s SNCR system be investigated for
optimization.
9.3

Discussion of Laramie River’s Use of Refined Coal

Based on data reported to EIA, the Laramie River units began burning refined coal beginning in
May 2019 for Unit 1 and July 2019 for Units 2 and 3. EGUs typically “refine” coal onsite by
spraying it with chemicals in order to take advantage of federal income tax credits. The Internal
Revenue Service (IRS) requires that in order to qualify for this tax credit, Laramie River must
demonstrate “a reduction of at least 20 percent of the emissions of nitrogen oxide (NOx) and at
least 40 percent of the emissions of either sulfur dioxide (SO2) or mercury (Hg) released when
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burning the refined coal.”64 For Unit 1, its SCR system began near the time it began burning
refined coal, which prevents the examination of any NOx reduction for Unit 1 from the refined
coal, since the SCR system’s effectiveness would have masked the possible effects of the refined
coal.
However, it appears from an examination of Unit 2 and 3’s NOx emissions that even with the
addition of SNCR systems, these units are not achieving the required 20% NOx reduction:
Table 17. Selected Laramie River Unit 2 Monthly NOx Rates

Month
01/2018
02/2018
03/2018
04/2018
05/2018
06/2018
07/2018
08/2018
09/2018
10/2018
11/2018
12/2018
01/2019
02/2019
03/2019
04/2019
05/2019
06/2019
07/2019
08/2019
09/2019
10/2019
11/2019
12/2019

Unit 2
Monthly
NOx Rate
(lbs/MMBtu)
Notes
0.1544
0.1537
0.1575
0.1569
0.1526
0.1459
0.1549
0.1576
0.1601
0.1164
0.1497
0.1392
Start of SNCR
0.1394
0.143
0.1423
0.144
0.1428
Start of refined coal
0.1329
0.1367
0.1378
0.1364
(no data)
0.1322
0.1434

For instance, averaging Unit 2’s monthly NOx rate from January 2018 to November 2018, prior
to the start of its SNCR system, results in a figure of 0.151 lbs/MMBtu. This figure is a
reasonable baseline value of Unit 2’s NOx rate prior to both its SNCR system and its switch to
refined coal. Consequently, Unit 2’s NOx rate after its switch to refined coal should have at least
resulted in a 20% reduction in NOx in order for Unit 2 to qualify for its IRS tax credit. This
64

See https://www.irs.gov/irb/2010-40_IRB.
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would reduce the NOx baseline from 0.151 lbs/MMBtu to at least 0.121 lbs/MMBtu. However,
averaging Unit 2’s monthly NOx rate from when it switched to refined coal in May 2019 to
December 2019, results in a figure of only 0.137 lbs/MMBtu.65 Therefore, it appears that both
an SNCR system and the use of refined coal failed to result in the minimum 20% reduction in
NOx required by the IRS in order to qualify for a tax credit. Unit 3’s situation regarding refined
coal is similar and so is not repeated here.
The EIA data indicates that Laramie River’s refined coal sulfur content did not significantly
change from the unrefined coal it was previously burning, so it does not appear that Laramie
River’s refined coal unit has had any significant effect on its SO2 emissions. Presumably
Laramie River has chosen to reduce Mercury instead of SO2 in order to qualify for its tax credit.
Laramie River’s SCR and SNCR systems should be quite capable of consistently operating more
efficiently and achieve lower NOx emissions without any reduction in NOx from its refined coal
unit. Consequently, any reduction in NOx from its refined coal unit simply means that these
systems use less reagent. In any case, DEQ must verify any NOx (or SO2) reductions from
Laramie River’s refined coal unit (or lack thereof) as part of a four-factor analysis, as the use of
refined coal is supposed to minimally be a NOx control and must be formally evaluated like any
other NOx control.
10 Review of the Dave Johnston Facility
The PacifiCorp Dave Johnston facility consists of four EGUs of 134 MW, 134 MW, 255 MW,
and 400 MW, respectively. Units 1-3 are dry bottom wall-fired and Unit 4 is tangentially-fired.
All four units burn coal from the Power River Basin. Units 1 and 2 have no NOx or SO2
controls. Units 3 and 4 are equipped with dry scrubbers and NOx combustion controls.
Unit 4 was part of the BART SIP and Unit 3 was part of the BART FIP EPA finalized on
January 30, 2014.66 This required that Unit 4 meet a 30-day average NOx limit of 0.15
lbs/MMBtu by March 4, 2019. Unit 3 was required to either meet a 30-day average NOx limit of
0.07 lbs/MMBtu by March 4, 2019, or retire by December 31, 2027. PacifiCorp has elected to
retire Unit 3 by December 31, 2027. Because that commitment is federally enforceable, Unit 3
will not be reviewed in this report.
10.1 DEQ has not Performed a Four-Factor Analysis of Dave Johnston
As with Jim Bridger and Naughton, neither PacifiCorp nor DEQ performed an actual four-factor
analysis for Dave Johnston Units. As DEQ notes, Unit 3 has a federally enforceable requirement
to retire by December 31, 2027 and will not be further reviewed. DEQ wrongly reasons that
because PacifiCorp has announced that it will also retire units 1 and 2 by December 31, 2027,
these units are exempt from four-factor analyses. As indicated in a comment earlier in this
report, DEQ cannot assume unsecured retirements. Consequently, DEQ has not satisfied the
requirement in Section 51.308(f)(2)(i) that Wyoming conduct an actual four-factor analysis “by
65

Note that once the Laramie River units switched to refined coal, some unrefined coal was also burned in some
months, but that amount was typically 5% or less of the amount of refined coal burned.
66
See 79 FR 5032 (January 30, 2014).
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considering the costs of compliance, the time necessary for compliance, the energy and non-air
quality environmental impacts of compliance, and the remaining useful life of any potentially
affected anthropogenic source of visibility impairment.”
10.1.1 SO2 Control Analysis Review of Review of the Dave Johnston Units
As indicated, none of the three units have advanced NOx controls such as SNCR or SCR. After
switching to natural gas, the Naughton Unit 3 has experienced greatly diminished operating time,
essentially no SO2 emissions, and its monthly NOx limit has been approximately 0.06
lbs/MMBtu. Therefore, it will not be evaluated further.
Below are graphs of the monthly emissions for Dave Johnston Units 1 and 2:
Figure 9. Monthly Emissions for Dave Johnston Unit 1
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Figure 10. Monthly Emissions for Dave Johnston Unit 2

As can be seen from the above graphs, both Units 1 and 2 have SO2 emissions consistently at
least ten times a rate of 0.06 lbs/MMBtu, which is considered well controlled for a dry scrubber
installed on a coal-fired EGU.67 As a consequence, the cost-effectiveness of a dry scrubber was
calculated for Unit 1, using EPA’s Air Pollution Control Cost Estimation Spreadsheet for SO2
and Acid Gas Controls, part of Section 5 of the Control Cost Manual.68 The results are presented
below for Unit 1:69
Table 18. Summary of the Dave Johnston Unit 1 SDA Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
SO2 inlet

sub-bituminous
1
134
MW
8,146
Btu/lb
772,288
MWh
10.86 MMBtu/MW
0.67
lb/MMBtu

67

See Control Cost Manual, Section 5 SO2 and Acid Gas Controls, Chapter 1 Wet and Dry Scrubbers for Acid Gas
Control, April 2021. Page 15. Note that in practice, SDA systems have been observed to have a performance floor
of 0.06 lbs/MMBtu, which is what is assumed in this case.
68
See https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-airpollution. Section 5.
69
See the file “Dave Johnston Unit 1 SDA cost-effectiveness.xlsm” for more details concerning the input choices.
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SO2 outlet
Scrubber efficiency
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC +
IDAC
SO2 removed
Cost-effectiveness

0.06
91.04
4,960
2020
3.25
30
$108,045,415
$3,962,328
$5,743,394
$9,705,722

lb/MMBtu
Percent
feet

2,558
$3,794

tons/year
$/ton

Percent
years

In the above, a floor of 0.06 lbs/MMBtu for a SDA dry scrubber was assumed, as that is the
generally accepted limit of a well performing SDA system. A cost-effectiveness calculation was
not made for Unit 2, but is expected to be very similar. As the above analysis demonstrates, an
SDA installation is cost-effective for both Units 1 and 2. DEQ must therefore either require that
(1) both Units 1 and 2 undergo actual four-factor analyses for SO2 or (2) incorporate
PacifiCorp’s stated retirement date of December 31, 2027 into the SIP so that it is made federally
enforceable.
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Below is a graph of the historical emissions for Unit 4:
Figure 11. Monthly Emissions for Dave Johnston Unit 4

As can be seen from the above graph, the dry scrubber for Unit 4 is not performing optimally.
As noted above, modern SDA scrubbers should be able to operate continuously at an efficiency
of 95%, with a floor of 0.06 lbs/MMBtu. As Unit 4 burns essentially the same coal as Units 1
and 2, its uncontrolled SO2 emission rate should be similar, which based on an average of Unit
1’s SO2 annual emissions from 2017 – 2021 is approximately 0.67 lbs/MMBtu. Unit 4’s current
emission rate, based on an average of its SO2 annual emissions from 2017 – 2021 is 0.12
lbs/MMBtu. This equates to an average scrubber efficiency of 82.0%. Thus, DEQ must require
that Unit 4’s scrubber be examined for upgrades or optimization.
10.1.2 NOx Control Analysis Review of Review of the Dave Johnston Units
As can be seen from the above graphs, both Units 1 and 2 have NOx emissions consistently
above 0.35 lbs/MMBtu, which is significantly above the NOx level of 0.05 lbs/MMBtu for the
best controlled coal-fired EGUs that use SCR. As a consequence, the cost-effectiveness of both
SCR and SNCR controls were calculated, using EPA’s Air Pollution Control Cost Estimation
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Spreadsheets for SCR and SNCR, part of Section 4 of the Control Cost Manual.70 The results
are presented below for Unit 1:71
Table 19. Summary of the Dave Johnston Unit 1 SCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness

Coal
1
134
MW
8,146
Btu/lb
772,288
MWh
10.86 MMBtu/MW
0.348
lb/MMBtu
0.05
lb/MMBtu
Ammonia
4,960
feet
2020
3.25
Percent
30
years
$66,267,963
$778,100
$3,498,926
$4,277,026
1,250
tons/year
$3,423
$/ton

Table 20. Summary of the Dave Johnston Unit 1 SNCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
Desired SNCR efficiency
NOx inlet
NOx outlet
Reagent

Coal
1
134
MW
8,146
Btu/lb
772,288
MWh
10.86 MMBtu/MW
25
Percent
0.348
lb/MMBtu
0.261
lb/MMBtu
Ammonia

70

See https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-airpollution. Section 4.
71
See the files “Dave Johnston 1 SNCR-25 CCM cost-effectiveness.xlsm,” “Dave Johnston 1 SNCR-40 CCM costeffectiveness.xlsm,” and “Dave Johnston 1 SCR CCM cost-effectiveness.xlsm” for more details concerning the
input choices.
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Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness

4,960
2020
3.25
30
$7,329,906
$290,515
$389,584
$680,099
365
$1,864

feet
Percent
years

tons/year
$/ton

In the above, a floor of 0.05 lbs/MMBtu for an SCR system was assumed, although there are
examples of SCR systems that can consistently achieve a slightly lower rate. Also, in the SNCR
cost-effectiveness calculation, an SNCR efficiency of 25% was assumed. A second calculation
was made, assuming an SNCR efficiency of 40%, resulting in a cost-effectiveness figure of
$1,193/ton. Cost-effectiveness calculations were not made for Unit 2, but are expected to be
very similar. DEQ must either require that (1) both Units 1 and 2 undergo actual four-factor
analyses for NOx or (2) incorporate PacifiCorp’s stated retirement date of December 31, 2027
into the SIP so that it is made federally enforceable.
PacifiCorp conducted a NOx four-factor analysis for Dave Johnston Unit 4, in which it examined
SCR and SNCR.72 These analyses suffer from many of the same flaws identified previously in
other reports discussed above. These include the lack of any documentation for cost figures, 7 %
interest rate, 20-year equipment life, the inclusion of owner’s costs, and a 20% contingency.
S&L calculates a SCR cost-effectiveness figure of $11,480/ton and an SNCR cost-effectiveness
figure of $15,411/ton.
Rather than adjust all of these parameters and still rely on S&L’s undocumented capital and
operating cost figures, EPA’s independent cost analysis for SNCR and SCR were employed.73
The results are presented below:74
Table 21. Summary of the Dave Johnson Unit 4 SNCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output

Coal
1
400
8,351
2,236,572

72

MW
Btu/lb
MWh

Dave Johnston Power Station Unit 4 NOx Control Cost Development and Analysis, prepared for PacifiCorp, by
Sargent & Lundy, March 31, 2020.
73
See https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-airpollution. Section 4.
74
See the file “Dave Johnson 4 SNCR-20 CCM cost-effectiveness.xlsm” for more details concerning the input
choices.
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Net plant heat input rate (NPHR)
Desired SNCR efficiency
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC +
IDAC
NOx removed
Cost-effectiveness

10 MMBtu/MW
20
Percent
0.133
lb/MMBtu
0.1064
lb/MMBtu
Ammonia
4,960
feet
2020
3.25
Percent
30
years
$10,696,715
$344,858
$568,530
$913,388
297
$3,071

tons/year
$/ton

In the above SNCR cost-effectiveness calculation, S&L’s assumption of a NOx inlet of 0.135
lbs/MMBtu was used, along with its SNCR efficiency assumption of 20%. A key difference is
that S&L assumed that the reagent would be urea. SNCR systems can be designed to use either
urea or ammonia as the reagent. Generally, an SNCR system designed to use ammonia will
result in a much more cost-effective installation. Thus, ammonia was assumed here.
It can be seen from the above, that the S&L cost-effectiveness figure for an SNCR installation on
Unit 4 of $15,411/ton is highly inflated in comparison to that using EPA’s Control Cost
Manual’s procedure. Also, as the following table indicates, the cost-effectiveness of SNCR on
Unit 4 (and all installations) is highly dependent on the choice of the SNCR system’s efficiency:
Table 22. Variance of SNCR Cost-Effectiveness on Unit 4 with Efficiency
CostEfficiency Effectiveness
(%)
($/ton)
15
$4,034
20
$3,071
25
$2,485
30
$2,091
35
$1,807
40
$1,593
DEQ must therefore discard PacifiCorp’s greatly inflated SNCR cost-effectiveness value.
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Table 23. Summary of the Dave Johnson Unit 4 SCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC +
IDAC
NOx removed
Cost-effectiveness

Coal
1
400
MW
8,351
Btu/lb
2,236,572
MWh
10 MMBtu/MW
0.133
lb/MMBtu
0.05
lb/MMBtu
Ammonia
4,960
feet
2020
3.25
Percent
30
years
$145,995,657
$1,594,209
$7,705,359
$9,299,567
928
$10,019

tons/year
$/ton

As can be seen from the above, using EPA’s SCR cost model and correcting for a number of
incorrect or unjustified parameters, S&L’s SCR cost-effectiveness figure of $11,480/ton is
improved.
11 Review of the Wyodak Facility
The PacifiCorp Wyodak facility consists of one dry bottom wall-fired 402 MW EGU that burns
coal from the Power River Basin. Unit 1 is equipped with a dry scrubber and NOx combustion
controls. Unit 1 was part of the BART FIP EPA finalized on January 30, 2014.75 This required
that it meet a 30-day average NOx limit of 0.07 lbs/MMBtu by March 4, 2019, which would
have required the installation of SCR. Following litigation, EPA, Wyoming, and PacifiCorp
entered into negotiations regarding this determination and EPA has proposed a settlement.76
Environmental groups have provided comments objecting to this settlement, which is illconceived, lacks any documentation, and circumvents the requirements of the Regional Haze
Rule. These comments are attached to this report.77 As of the date of this report, EPA has not
finalized its proposed settlement. At this point, no information has been presented to the public
75

See 79 FR 5032 (January 30, 2014).
See the docket for this proposed settlement: https://www.regulations.gov/docket/EPA-HQ-OGC-20200717/document?documentTypes=Notice%2CSupporting%20%26%20Related%20Material.
77
See Memo to Stephanie Hogan from EarthJustice, regarding Proposed Settlement Agreement, Wyoming
Regional Haze EPA–HQ–OGC–2020–0717, March 3, 2021.
76
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that would justify any reconsideration of EPA’s 2014 FIP, which was very well developed and
documented. Therefore, there is no reason to reconsider this determination at this time, and this
report does not do so.
12 Review of the Genesis Alkali Westvaco Facility Four-Factor Analysis
The Genesis Alkali Westvaco Facility is a mining and processing facility for trona. Both the NS1A and NS-1B coal-fired boilers were part of the BART SIP EPA finalized on January 30,
2014.78 This required that these units meet 30-day average NOx limit of 0.35 lbs/MMBtu by
March 4, 2019.
Westvaco’s four-factor analysis considered the No. 6 (NS-1A) and No. 7 (NS-1B) coal-fired
boilers, the Mono 2 gas-fired calciner, the Mono 5 gas-fired calciner, and the SM-1 gas-fired
lime kiln.79 Unfortunately, due to the lack of detail in Westvaco’s report, none of its costeffectiveness calculations can be independently judged, other than the observations offered here.
12.1 Westvaco Wrongly Only Considers the RBLC for Feasible Controls
Westvaco states on page 2-6 of its report, “RBLC entries that are not representative of the type of
emissions unit, or fuel being fired, were excluded from further consideration.” EPA’s
RACT/BACT/LAER Clearinghouse (RBLC) database does not constitute the last word on the
technical feasibility of controls for the regional haze program. The fact that a control cannot be
found in the RBLC does not mean that it has not been installed on the source type of interest or
that it is otherwise not technically feasible. In fact, in some cases, technically feasible controls
are demonstrated when Westvaco reports that they do not exist for the source type in the RBLC.
For instance, Westvaco does not consider other scrubber technologies for these boilers such as
dry scrubbers and packed-bed scrubbers. Thus, DEQ must expand its consideration of
technically feasible controls.
12.2 Westvaco Must Document and Provide All Input Data to its Control Cost Analyses
In Appendix B, Westvaco presents the results of its cost-effectiveness calculations. In many
cases, only bottom-line total capital investment figures are presented, with a footnote broadly
stating how these figures were calculated. In other cases, capital costs are scaled from other
projects. All of these instances must be documented and the side calculations must be provided.
In other cases, Westvaco employs parameters with no justification or explanation. For instance,
in its No. 6 boiler DSI cost-effectiveness calculation, Westvaco employs a unit size of 78MW. It
states this is based on “887.5 MMBtu/hr, assumes 30% efficiency to convert to equivalent MW
output.” No explanation of justification is provided to justify this key parameter. Assuming the
boiler’s heat rating is expressed in terms of heat output, then the equivalent conversion is 1

78

See 79 FR 5032 (January 30, 2014).
See Regional Haze Rule Four Factor Analysis for The Genesis Alkali Westvaco Facility, February 2020.
Appendix E.
79
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MWh=3.413 MMBtu.80 If, however, the boiler’s heat rating is expressed in terms of heat input,
then a more detailed conversion using the boiler’s efficiency and assumed steam turbine and
generator efficiencies must be used. For these types of boilers, the equivalent MW typically
roughly works out to be 1/10 of the heat input, expressed in MMBtu/hr. Therefore, if Westvaco
based its conversion on heat input then its figure of 78MW appears low.81 In any case, Westvaco
must provide this conversion and document the parameters used.
12.2.1 Westvaco Must Provide Actual Control Cost Analyses
In its SNCR and SCR cost-effectiveness calculations for Boiler Nos. 6 and 7, Westvaco uses
EPA’s Control Cost spreadsheets, noted earlier in this report. However, Westvaco only presents
the outputs from these calculations. Therefore, the veracity of these calculations cannot be
verified. All of Westvaco’s cost-effectiveness calculations must be accompanied with all inputs
and enough detail such that a reasonable proficient third party can verify them.
Section 51.308(f) requires “supporting documentation for all required analyses” and Section
51.308(f)(2)(iii) requires that DEQ “must document the technical basis, including modeling,
monitoring, cost, engineering, and emissions information, on which the State is relying to
determine the emission reduction measures that are necessary to make reasonable progress in
each mandatory Class I Federal area it affects.” Unless Westvaco provides the above noted
information, DEQ cannot satisfy this requirement.
12.3 Westvaco Must Revise all its Cost-Analyses to Correct for Incorrect Parameters
The previous comment concerning the lack of input parameters notwithstanding, when
Westvaco’s cost results do show some of the inputs, a number of incorrect or unjustified
parameters are employed, as is discussed in detail regarding other analyses reviewed in this
report. These include: use of an undocumented a 4.75% interest rate, a 20-year equipment life, a
retrofit factor of 1.5, owner’s costs, and in some cases sales tax. All of these deviations from
Control Cost methodology must be corrected.
12.4 DEQ Has not Investigated Scrubber Upgrades for the Westvaco Boilers
Westvaco provides little detail concerning the scrubbers installed on the Nos. 6 and 7 boilers,
other than stating the following on page 2-15 of its report:
Sodium carbonate mine water is used to scrub greater than 90 percent of SO2
emissions. Westvaco modified the boilers’ scrubbers in 2007 to maximize the
amount of flue gas that passes through the scrubbers (a portion of the boilers’
80

See for instance, Output-Based Regulations: A Handbook for Air Regulators, U.S. Environmental Protection
Agency Combined Heat and Power Partnership, August 2014, Final Report. Available here:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwifyOrEtPb0AhUcHzQIHS
wVB5sQFnoECAMQAQ&url=https%3A%2F%2Fwww.epa.gov%2Fsites%2Fproduction%2Ffiles%2F201507%2Fdocuments%2Foutputbased_regulations_a_handbook_for_air_regulators.pdf&usg=AOvVaw2BXiFdN4b4S2YLVL3q7YGn. Page 4-7.
81
See EPA’s Biomass CHP Catalog of Technologies, Section 5: Biomass Conversion Technologies, available here:
https://www.epa.gov/chp/biomass-chp-catalog-technologies. Page 31.
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exhaust is used for stack reheat to avoid condensation in the stack) and improve
control efficiency. The current stack is designed to be a dry stack and it may not
be reasonably feasible to reduce the amount of bypass further without increasing
PM emissions (PM is re-entrained in the scrubber exhaust when flow is too high).
12.4.1 Westvaco Must Provide More Details and Data
First, Westvaco must provide much more information concerning these boilers. In comparison,
the BART analysis of the first planning period was more detailed.82
Second, regarding its “90%” figure, it is unclear whether Westvaco means that 90% of the
exhaust gas is being treated by the scrubbers, or that the scrubbers are removing 90% of the SO2
emissions.
Third, because Westvaco’s permit requires that it monitor its stack emissions SO2 and NOx using
a Continuous Emission Monitoring System (CEMS), DEQ must require that this data be included
in Westvaco’s four-factor analysis so the performance of the existing scrubbing systems can be
better assessed. This data was provided as part of Westvaco’s 2007 BART evaluation and it
must be updated for this evaluation.
Fourth, actual performance data must be provided so that the current efficiencies of these
scrubber systems can be properly evaluated. Unless these issues are addressed, DEQ cannot
satisfy Section 51.308(f) which requires “supporting documentation for all required analyses” or
Section 51.308(f)(2)(iii) which requires that DEQ “must document the technical basis, including
modeling, monitoring, cost, engineering, and emissions information, on which the State is
relying to determine the emission reduction measures that are necessary to make reasonable
progress in each mandatory Class I Federal area it affects.”
12.4.2 Westvaco Must Discuss Past and Potential Scrubber Upgrades
Westvaco’s 2007 BART evaluation of the Nos 6 and 7 boiler scrubber systems discussed a
number of upgrades, including upgrading of the absorbers, reducing the bypass, and using stack
reheat. None of these upgrades were required by DEQ and this determination was approved by
EPA. Because Westvaco states in its current analysis that it did perform some scrubber system
upgrades in 2007, it must make clear what, if any, of the upgrades discussed in its 2007 BART
analysis it performed, and which remain as additional potential upgrades.
13 Review of the Laramie Cement Plant Four-Factor Analysis
The Mountain Cement Company Laramie plant manufactures cement using one long‐dry process
kiln (Kiln No. 1) and one long‐dry 2‐stage preheater kiln (Kiln No. 2). Kiln No. 1 is a 29 ton per
hour of clinker long‐dry kiln and Kiln No. 2 is a 62.5 ton/hr long‐dry kiln. Kiln No. 2 is
82

Best Available Retrofit Technology Analysis for Sources Subject to BART, FMC Wyoming Corporation's
Westvaco Facility, prepared for Wyoming Department of Environmental Quality Air Quality Division, prepared by
FMC Wyoming Corporation, March 5, 2007. Available here: https://www.regulations.gov/document/EPA-R08OAR-2012-0026-0005.
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equipped with a 2‐stage preheater and a roller mill that provides raw feed to both kilns. Both
kilns burn petroleum coke and coal.
Neither kiln has any NOx or SO2 controls. Although reviewed for controls in the first planning
period, DEQ declined to require them. EPA was criticized for not overriding this decision and
requiring controls in its FIP, but reasoned, “although the costs for potential controls for the
Mountain Cement facility might be considered reasonable in the BART context, in the
reasonable progress context those costs were not so low that we were prepared to disapprove the
State’s determination to not impose controls.”83 This decision must be reviewed in the second
planning period.
13.1 Laramie Must Evaluate SCR and LoTOx for its Kilns
On page 27 of its report, Laramie’s contractor states, “[a]lthough to our knowledge, no
documented trials on the technology have been conducted in the United States, a few pilot scale
trials have been conducted in Europe.” Laramie follows this with typical objections to SCR
systems, including catalyst fouling and poisoning. Laramie later concludes, “Therefore, since
SCR has not been demonstrated on a cement kiln and the exhaust gas characteristics create
significant chemical and physical problems in the application of SCR, SCR cannot be considered
a technically feasible control option for the cement kilns and will not be considered further.”84
These statements are incorrect.
The Control Cost Manual contains a great deal of information concerning the costing, design and
historically successful operation of SCR systems on cement kilns.85 This information addresses
all of Laramie’s claims, specifically from the operational standpoint of cement kilns. In addition
to the Control Cost Manual’s examples of successful SCR installations on cement kilns, SCR
was required by a consent decree at the Lafarge Joppa plant in Illinois.86 As Lafarge itself noted
in its 2014 annual report, SCR “installed at Joppa plant reduced NOx by up to 80%.”87 The
Lafarge Holcim88 cement plant in Midlothian, Texas also installed SCR with a reported
efficiency of at least 70%.89 The issues raised by Laramie and other commonly cited to issues
are discussed in detail and rejected as cause infeasibility in a Texas Commission on
Environmental Quality (TCEQ) Report concerning the application of SCR systems at a number
of cement kilns.90 DEQ must therefore require that SCR is determined to be technically feasible
and require that it be evaluated as part of Laramie’s four-factor analysis.
83

See 79 FR 5208 (January 30, 2014).
Laramie, Wyoming Portland Cement Plant, Four Factor Analysis, prepared for Mountain Cement Company,
prepared by SLR International, January 2020.
85
See Control Cost Manual, Chapter 2 Selective Catalytic Reduction, June 2019. Pdf pages 7, 37, and elsewhere.
86
See https://www.epa.gov/enforcement/lafarge-north-america-inc-clean-air-act-settlement.
87
See Annual Report, Registration Document, Lafarge 2014, page 141.
https://www.lafargeholcim.com/sites/lafargeholcim.com/files/atoms/files/03232015-press_publication2014_annual_report-uk.pdf
88
Lafarge and Holcim have recently merged.
89
See https://www.midlothianmirror.com/news/20170718/holcim-makes-environmental-improvements-with-newregulation-updates.
90
Assessment Of NOx Emissions Reduction Strategies for Cement Kilns - Ellis County Final Report, TCEQ
Contract No. 582-04-65589 Work Order No.05-06, Prepared by: ERG, Inc., Prepared for: Texas Commission on
Environmental Quality, July 14, 2006. Available here:
84
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The above noted TCEQ report also determined that LoTOxTM was technically feasible for
cement kilns. In the LoTOx TM system, ozone is injected into the kiln which oxidizes NOx.
The resulting higher oxides of nitrogen can then be removed by a wet scrubber. Consequently,
DEQ must either refute this determination or require that it be assessed as part of Laramie’s fourfactor analysis as well.
13.2 Laramie Must Document its Cost Items and Revise its Cost Escalation
On page 29 of its report, Laramie states that the SNCR capital cost for its kilns “was determined
based on the 6/10 rule where the capital cost of the NCC SNCR system was multiplied by the
ratio of the total of each of the kilns clinker design ratings (91.5/61.1) raised to the 0.6 power.
The costs have also been updated to 2019 dollars using the annual consumer price index (CPI).”
First, documentation for the NCC costs and these side calculations must be provided. Second,
the CPI is not a suitable index with which to escalate cost items for regional haze
determinations.91 As EPA indicates, “[o]ne index that has been used extensively by EPA for
escalation purposes is the Chemical Engineering Plant Cost Index (CEPCI), an index that tracks
costs of equipment, construction labor, buildings, and supervision in chemical process
industries.”92 Laramie must therefore readjust these costs.
13.3 Laramie Must Revise its Useful Life and Interest Rate
On page 30, Laramie states that it assumed a useful life of only 10 years in its SNCR calculation.
As discussed earlier in this report, all regional haze control cost-effectiveness calculations should
be done on the basis of a 30-year life, or the source in question’s operational life should be made
federally enforceable. Laramie also assumes an interest rate of 10%, which it lists as a “10%
ROR,” presumably a “rate of return.” As discussed earlier in this report, Laramie must either
provide documentation that this high of an interest rate is appropriate or assume the current Bank
Prime rate of 3.25%.
13.4 Laramie Must Justify the Loss Sales Penalty Charge
On page 33, Laramie includes a $13,757,838 charge in its direct costs that it labels as “CKD loss
sales penalty [275,156 tpy x $50/ton (sell price - disposal price)].” This charge has a very large
impact on the cost-effectiveness calculation.
Below is presented Laramie’s cost-effectiveness calculation and two alternatives. In Scenario 1,
the only change made is the deletion of the CKD loss sales penalty charge discussed above. In

https://www.tceq.texas.gov/assets/public/implementation/air/sip/agreements/BSA/CEMENT_FINAL_REPORT_70
514_final.pdf.
91
See Control Cost Manual Section 1 Chapter 2, Cost Estimation: Concepts and Methodology, November 2017.
Page 18: “The CPI is not recommended because the price change of interest is among consumer goods and services
which have little relevance to capital project spending or industrial intermediate goods such as raw materials such as
reagents.”
92
Ibid.
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Scenario 2, that charge is deleted, the sales tax is deleted, the equipment life is changed to 30
years, and the interest rate is changed to 3.25%:93
Table 24. Laramie Cement Revised Cost-Effectiveness

Percent Control

Laramie
Cement
25%

TOTAL INSTALLED CAPITAL COSTS

$5,833,000

Scenario 1

Scenario 2

25%

25%

$5,833,000

$5,833,000

$5,723,340

$5,723,340

$129,418

$129,418

$129,418

$19,413

$19,413

$19,413

(3) Maintenance Labor: 1 hr/shift @ $118.19/hr)

$129,418

$129,418

$129,418

(4) Parts and Materials [100 percent of maintenance labor + 0.10(A)]

$312,184

$312,184

$312,184

(a) Electricity ($0.09/kW-hr, 373 kW, 8,760 hr/yr)

$294,026

$294,026

$294,026

(b) CEMS Operating Costs (includes annual RATA)

$116,000

$116,000

$116,000

$121,200

$121,200

$121,200

$1,660,896

$1,660,896

$1,660,896

(8) CKD loss sales penalty [275,156 tpy x $50/ton (sell price disposal price)]

$13,757,838

$0

$0

Total Direct Costs

$16,540,393

$2,782,555

$2,782,555

$240,784

$240,784

$240,784

(9) Property Tax (0.01 TCC)

$58,330

$58,330

$58,330

(10) Insurance (0.01 TCC)

$58,330

$58,330

$58,330

(11) G&A Charges (0.02 TCC)

$116,660

$116,660

$116,660

(12) Capital Recovery (CRF * TCC)

$949,294

$931,447

$301,515

10

10

30

10.00

10.00

3.25

0.1627

0.1627

0.0527

$1,423,398

$1,405,551

$775,619

$17,963,791

$4,188,106

$3,558,174

1,150.2

1,151.2

1,152.2

TOTAL INSTALLED CAPITAL COSTS minus sales tax
Direct Costs
Operating Labor: 1 hr/shift @ $118.19/hr) (C)
(2) Supervisory Labor [0.15 (C)]

(5) Utilities

(6) Annual Nozzle Lance (2 levels each kiln containing 3 lances = 6
lances per kiln) Replacement Cost
(7) Urea Reagent (2 gpm per kiln @ $0.79 /gal)

INDIRECT COSTS
(8) Overhead [0.80 (1.15C + 0.04 TDC)]

Equipment Life Years)
Interest rate (%)
(a) Capital Recovery Factor (CRF)
Total Indirect Costs
TOTAL ANNUALIZED COSTS
Tons/year of NO x Removed from Both Kilns
93
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COST EFFECTIVENESS ($/ton NOx removed)

$15,618

$3,638

$3,088

As can be seen from the above analysis, Laramie’s “CKD loss sales penalty charge” is a
determinative charge and must be strictly documented.
Lastly, Laramie assumes the use of urea in its cost-effectiveness. As discussed earlier in this
report, at least when using EPA’s Control Cost SNCR algorithms, the use of ammonia results in
a much more cost-effective option. Thus, Laramie must explore this option.
14 Review of the Green River Works Four-Factor Analysis
The Green River Works Facility is a mining and processing facility for trona. The sources
reviewed include five natural gas calciners each rated at 50 MMBtu/hr of heat input, two natural
gas calciners are each rated at 200 MMBtu/hr of heat input, a coal-fired C Boiler with a heat
input of 534 MMBtu/hr and a coal-fired D Boiler with a heat input of 880 MMBtu/hr. Both
boilers are equipped with recent installations (2017-2018) of DSI for SO2 control, hot and coldside ESPs for particulate matter control, and low NOx burners with separated overfire air for
NOx control. Both the C and D coal-fired boilers were part of the BART SIP EPA finalized on
January 30, 2014.94 This required that these units meet 30-day average NOx limit of 0.28
lbs/MMBtu by March 4, 2019.
14.1 Green River Must Document Potential DSI System Efficiency Improvements
On page 44 of its report Green River states that an upgrade to the existing DSI system for C
Boiler would result in “a controlled SO2 emission rate of 0.45 lb/MMBtu for sorbent injection,
representing a 6% reduction from the current (adjusted) baseline actual emission rate and a 55%
reduction from the uncontrolled coal emission rate.”95 Therefore, it appears the Green River has
concluded that its current DSI system has an efficiency of approximately 49%. On page 65, it
makes a similar statement for the D Boiler.
Green River does not discuss what these upgrades to the C and D Boiler DSI systems would
entail, nor does it provide any documentation for the current DSI System efficiencies or the
projected improvements to these efficiencies. In fact, Green River does not even assess the costs
for these DSI upgrades.96 DEQ must require that this information be submitted in order to
properly evaluate the SO2 four-factor analyses for these boilers. Furthermore, it is assumed that
Green River has conducted performance testing for these DSI systems, in which the trona feed
rate versus the SO2 emissions has been logged. This information must be submitted so that it can
be assessed.
14.2 Green River Must Consider Particular DSI Upgrades
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See 79 FR 5032 (January 30, 2014).
Regional Haze Reasonable Progress Review, Four-Factor Analysis for the Tata Chemicals (Soda Ash) Partners
Green River Works, March 31, 2020. Appendix G.
96
Because Green River mines and processes the trona DSI reagent onsite, it is expected that increasing the amount
of trona used in these DSI systems would result in a relatively small cost and result in a very cost-effective control.
95
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Green River failed to discuss two DSI upgrades. First, it indicates that the ESPs are used to
remove particulate matter. It is well known that DSI systems fitted with baghouses result in
better DSI system efficiencies because the filter cake, which includes partially unreacted trona,
serves to further remove SO2. For instance, EPA’s Control Cost Manual DSI cost procedure
states the following:97
Based on commercial testing, removal efficiencies with DSI are limited by the
particulate capture device employed. Trona, when captured in an ESP, typically
removes 40 to 50% of SO2 without an increase in particulate emissions, whereas
hydrated lime may remove an even lower percentage of SO2. A baghouse used
with sodium-based sorbents generally achieves a higher SO2 removal efficiency
(70 to 90%) than that of an ESP.
As indicated above, it appears that Green River’s current DSI efficiencies are approximately
49%, in line with that predicted in the above quote for DSI systems fitted with ESPs. However,
were Green River to install baghouses it is expected that this control efficiency would greatly
increase. DEQ must therefore require this assessment.
Green River also does not indicate whether the DSI systems for its C and D boilers grind the
trona before injecting it. As the same reference cited to above indicates, this is another way to
improve DSI efficiency:98
The dry-sorbent capture ability is also a function of particle surface area. To
increase the particle surface area, the sorbent must be injected into a relatively hot
flue gas. Heating the solids produces micropores on the particle surface, which
greatly improve the sulfur capture ability. For Trona, the sorbent should be
injected into flue gas at temperatures above 275°F to maximize the micropore
structure. However, if the flue gas is too hot (greater than 800°F), the solids may
sinter, reducing their surface area and thus lowering the SO2 removal efficiency of
the sorbent.
Another way to increase surface area is to mechanically reduce the particle size
by grinding the sorbent. Typically, Trona is delivered unmilled. The ore is
ground such that the unmilled product has an average particle size of
approximately 30 µm. Commercial testing has shown that the reactivity of the
Trona can be increased when the sorbent is ground to produce particles smaller
than 30 µm.
Therefore, DEQ must require that Green River indicate whether it mills its trona, and if not,
consider it as an additional DSI upgrade.
14.3 Green River has Overestimated SNCR Cost-Effectiveness for the C and D Boilers

97

IPM Model – Updates to Cost and Performance for APC Technologies, Dry Sorbent Injection for SO2/HCl,
Control Cost Development Methodology, Final, April 2017. Page 3.
98
Ibid. Page 2.
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It appears that Green River has used earlier versions of EPA’s Control Cost Manual SNCR and
SCR cost-effectiveness spreadsheets. At the time of this analysis, the most current SNCR
version is dated March 2021 and the most current SCR version is dated June 2019 and those are
the versions used here. These updated versions do not, assuming the use of Green River’s
parameters, significantly change Green River’s cost-effectiveness calculations for the C and D
Boilers. However, updating these analyses to remove Green River’s incorrect or unjustified
parameters, as is discussed in detail regarding other analyses reviewed in this report, does have a
significant effect. These include: use of an undocumented a 5.5% interest rate, a 20-year
equipment life, and a retrofit factor of 1.1. All of these deviations from Control Cost
methodology are corrected. Because Green River has not provided any documentation of other
parameters that deviate from the default values (reagent, water, disposal, electricity, etc. costs)
the default values of these parameters were used, which are based on national averages of these
costs. The results are presented below:99
Table 25. Summary of the Green River C Boiler SNCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
Desired SNCR efficiency
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness

Coal
1
534
MW
12,816
Btu/lb
330,542,663
MWh
10 MMBtu/MW
25
Percent
0.19
lb/MMBtu
0.1425
lb/MMBtu
Ammonia
6,254
feet
2020
3.25
Percent
30
years
$4,719,152
$116,469
$250,823
$367,292
101
tons/year
$3,651
$/ton

Table 26. Summary of the Green River C Boiler SCR Cost-Effectiveness Calculation
Fuel type

Coal

99

See the files “Green River C Boiler SNCR CCM cost-effectiveness.xlsm,” “Green River C Boiler SCR CCM
cost-effectiveness.xlsm,” “Green River D Boiler SNCR CCM cost-effectiveness.xlsm,” and “Green River D Boiler
SCR CCM cost-effectiveness.xlsm for more details concerning the input choices.
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Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness

1
534
MW
12,816
Btu/lb
330,542,663
MWh
10 MMBtu/MW
0.19
lb/MMBtu
0.05
lb/MMBtu
Ammonia
6,254
feet
2020
3.25
Percent
30
years
$29,851,144
$391,335
$1,577,574
$1,968,909
297
tons/year
$6,640
$/ton

Table 27. Summary of the Green River D Boiler SNCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
Desired SNCR efficiency
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC + IDAC
NOx removed
Cost-effectiveness

60

Coal
1
880
MW
12,374
Btu/lb
558,030,556
MWh
10 MMBtu/MW
25
Percent
0.17
lb/MMBtu
0.1275
lb/MMBtu
Ammonia
6,254
feet
2020
3.25
Percent
30
years
$5,825,829
$154,015
$309,643
$463,657
147
tons/year
$3,160
$/ton

Table 28. Summary of the Green River D Boiler SCR Cost-Effectiveness Calculation
Fuel type
Retrofit factor
MW rating
HHV
Annual MWh output
Net plant heat input rate (NPHR)
NOx inlet
NOx outlet
Reagent
Plant elevation
Desired dollar-year
Interest rate
Equipment life
Total Capital Investment (TCI)
Direct Annual Costs (DAC)
Indirect Annual Costs (IDAC)
Total Annual Costs (TAC) = DAC +
IDAC
NOx removed
Cost-effectiveness

Coal
1
880
MW
12,374
Btu/lb
558,030,556
MWh
10 MMBtu/MW
0.17
lb/MMBtu
0.05
lb/MMBtu
Ammonia
6,254
feet
2020
3.25
Percent
30
years
$43,984,809
$605,198
$2,323,267
$2,928,464
414
$7,068

tons/year
$/ton

As can be seen from the above revised cost-effectiveness calculations, when Green River’s
incorrect or unjustified parameters are revised, both the SNCR and SCR controls become much
more cost-effective. Whereas Green River calculated SNCR cost-effectiveness figures for the C
and D Boilers of $6,221/ton and $5,339/ton, respectively, the corrected cost-effectiveness figures
are $3,651/ton and $3,160/ton, respectively. Similarly, whereas Green River calculated SCR
cost-effectiveness figures for the C and D Boilers of $8,719/ton and $8,577/ton, respectively, the
corrected cost-effectiveness figures are $6,640/ton and $7,068/ton, respectively.
15 Review of the Grizzly Elk Basin Gas Plant
The Grizzly Elk Basin Gas Plant processes sour gas. The sources reviewed include nine natural
gas fired lean burn engines in sizes of 5 x 1,200 Hp, 3 x 1,000 Hp, and one 2,000 Hp.
15.1 The Elk Basin Report is not a Four-Factor Analysis
Elk Station has not performed a full four-factor analysis. The Elk Basin report consists of four
pages of information. The only information provided that addresses the four-factor review is a
summary of costs for installing Low Emission Combustion Control (LEC) on the nine engines,
and two optimizations of the current Claus plant sulfur recovery unit. Although DEQ performs a
perfunctory examination of the remaining three factors, it does not supplement the information
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presented by Elk Basin, which only partially addresses the first of the four-factors—cost. DEQ
has therefore not satisfied its requirement to perform a four-factor analysis of the Elk Basin
facility. In so doing, DEQ must present a review of all of the available controls for these sources
and actually evaluate them.
15.2 The Cost-Effectiveness Information Elk Basin Presents is Inflated
The incompleteness of Elk Basin’s cost information aside, the information it does present is
inflated. It states the cost-effectiveness of installing LEC on its lean burn engines is $2,200/ton.
It states the following regarding this figure in a footnote on page 3:
$2,200/ton comes from the EPA Cost Manual for LEC on Lean Burn Compressor
Engines. The range in the model indicates $1,000/ton and $2,200/ton. Industry
experience demonstrates that Low NOx Burners cost approximately $300,000
each on newer systems. The nine engines would total $2.7 MM. This would
equate to roughly $1,500/ton with the PTE decrease from 2,178.6 to 385.05 TPY
NOx. Since the engines were manufactured in 1948, the assumption that
additional modifications will be made increases the price to the top range of
$,2,200.
Elk Basin does not provide an exact reference to the portion of the Control Cost Manual it
references, but it is assumed to be version produced in 2000.100 Also, it is unclear why Elk Basin
references low NOx burners. In any event, this publication does not appear to support Elk
Basin’s cost figures. Instead, it indicates cost-effectiveness figures for lean burn LEC of
$404/ton to $530/ton, depending on the efficiency, and for SCR of $1,066/ton.101 A more recent
2015 EPA publication list the cost of LEC for lean burn compressor engines to be $649/ton.102
Even more recently, the NPCA commissioned a comprehensive report on reasonable progress
four-factor control analysis for the oil and gas industry.103 This information was subsequently
applied to oil and gas facilities in New Mexico and the results transmitted to the New Mexico
Environment Department to aid in the development of its regional haze SIP.104 These reports are
100

NOx Emissions Control Costs for Stationary Reciprocating Internal Combustion Engines in The NOx Sip Call
States, E.H. Pechan & Associates, Inc, Revised Final Report, August 11, 2000. Available here:
https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution.
101
Ibid. Page 17.
102
Technical Support Document (TSD) for the Cross-State Air Pollution Rule for the 2008 Ozone NAAQS Docket
ID No. EPA-HQ-OAR-2015-0500, Assessment of Non-EGU NOx Emission Controls, Cost of Controls, and Time
for Compliance, U.S. Environmental Protection Agency Office of Air and Radiation November 2015. Page 13.
Available here: https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-andguidance-air-pollution.
103
Oil And Gas Sector Reasonable Progress Four-Factor Analysis of Controls for Five Source Categories: Natural
Gas-Fired Engines, Natural Gas-Fired Turbines, Diesel-Fired Engines, Natural Gas-Fired Heaters and Boilers,
Flaring and Incineration. Prepared for National Parks Conservation Association by Vicki Stamper & Megan
Williams, March 6, 2020.
104
Assessment of Cost Effectiveness Analyses for Controls Evaluated Four – Factor Analyses for Oil and Gas
Facilities for the New Mexico Environment Department’s Regional Haze Plan for the Second Implementation
Period, July 2, 2020, Prepared for National Parks Conservation Organization, Prepared by: Vicki Stamper & Megan
Williams.
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incorporated by reference in this report and include a great deal of applicable information that
DEQ is encouraged to review and consider in developing its SIP. For example, the New Mexico
report notes the following in its summary, which is applicable to the above noted compressor
stations:105
As found in NPCA’s March 2020 Oil and Gas Four-Factor Report, LEC [Low
Emission Combustion] has been required for retrofit controls—and has been
deemed cost effective—for Lean Burn RICE units of a wide size range (e.g.,
down to 50 hp). Generally, LEC is cost effective for the specific engine models
analyzed operating over 1,000 [hours] per year and can achieve 80–90% NOx
reduction and reduce NOx emission rates to 2 g/hp-hr and lower. In addition,
SCR is shown to be cost effective for Lean Burn engines at the two plants that
evaluated SCR for such engines (Roswell Compressor Station No. 9 and Jal No. 3
Gas Plant). Based on those cost analyses as revised in the attached report, SCR
should also be considered a cost-effective control, with the capability to achieve
90% NOx reduction and reduce NOx emission rates to 1 g/hp-hr.
Thus, there are commonly installed and cost-effective controls that can be applied to typical two
and four stroke lean burn reciprocating internal combustion engines of the types used at the Elk
Basin compressor station. DEQ must therefore reassess Elk Basin in the light of this information
and other detailed information in the incorporated expert reports. Unless Elk Basin can provide
documented information that the above figures are not generally applicable and accurate, DEQ
must assess LEC and SCR for these engines.
16 Review of the Genesis Alkali Granger Facility Four-Factor Analysis
The Genesis Alkali Granger facility mines and processes trona. The sources reviewed include
the Nos. 1 and 2 coal-fired boilers which have heat inputs of 358.5 MMBtu/hr each. These
boilers are equipped with wet scrubbers for SO2 control and overfire air for NOx control.
16.1 Granger Wrongly Only Considers the RBLC for Feasible Controls
Granger states on page 2-5 of its report, “RBLC entries that are not representative of the type of
emissions unit, or fuel being fired, were excluded from further consideration.” EPA’s
RACT/BACT/LAER Clearinghouse (RBLC) database does not constitute the last word on the
technical feasibility of controls for the regional haze program. The fact that a control cannot be
found in the RBLC does not mean that it has not been installed on the source type of interest or
that it is otherwise not technically feasible. In fact, in some cases, technically feasible controls
are demonstrated when Granger reports that they do not exist for the source type in the RBLC.
For instance, Westvaco does not consider other scrubber technologies for these boilers such as
dry scrubbers and packed-bed scrubbers. Thus, DEQ must expand its consideration of
technically feasible controls.
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Ibid., page 6.
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16.2 Granger Must Investigate Upgrades to its Wet Scrubbers
On page 2-15 of its report, Granger states that sodium carbonate mine water is used to scrub SO2
from the flue gas. This appears to be the only detail provided by Granger concerning its wet
scrubbers. The only SO2 controls Granger considers for each boiler is an additional DSI system.
DEQ must require that Granger document the current efficiency of its scrubbers and investigate
upgrades or optimizations to these scrubbers. Granger’s permit requires that it monitor its stack
emissions SO2 and NOx emissions using a CEMS, DEQ must require that this data be included
in Granger’s four-factor analysis so the performance of the existing scrubbing systems can be
better assessed. Unless these issues are addressed, DEQ cannot satisfy Section 51.308(f) which
requires “supporting documentation for all required analyses” or Section 51.308(f)(2)(iii) which
requires that DEQ “must document the technical basis, including modeling, monitoring, cost,
engineering, and emissions information, on which the State is relying to determine the emission
reduction measures that are necessary to make reasonable progress in each mandatory Class I
Federal area it affects.”
16.3 Granger Must Document and Provide All Input Data to its Control Cost Analyses
In Appendix B, Granger presents the results of its cost-effectiveness calculations. In many cases,
only bottom-line total capital investment figures are presented, with a footnote broadly stating
how these figures were calculated. In other cases, capital costs are scaled from other projects.
All of these instances must be documented and the side calculations must be provided.
In other cases, Granger employs parameters with no justification or explanation. For instance, in
its Nos. 1 and 2 Boiler DSI cost-effectiveness calculations, Granger employs a unit size of 31
MW. It states this is based on “358.5 MMBtu/hr, assumes 30% efficiency to convert to
equivalent MW output.” No explanation of justification is provided to justify this key parameter.
Assuming the boiler’s heat rating is expressed in terms of heat output, then the equivalent
conversion is 1 MWh=3.413 MMBtu.106 If, however the boiler’s heat rating is expressed in
terms of heat input, then more a more detailed conversion using the boiler’s efficiency and
assumed steam turbine and generator efficiencies must be used. For these types of boilers, the
equivalent MW typically roughly works out to be 1/10 of the heat input, expressed in MMBtu/hr.
Therefore, if Granger based its conversion on heat input, then its figure of 31 MW appears
low.107 In any case, Granger must provide this conversion and document the parameters used.
In its SNCR and SCR cost-effectiveness calculations for Nos. 1 and 2 Boilers, Granger uses
EPA’s Control Cost spreadsheets, noted earlier in this report. However, Granger only presents
the outputs from these calculations. Therefore, the veracity of these calculations cannot be
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See for instance, Output-Based Regulations: A Handbook for Air Regulators, U.S. Environmental Protection
Agency Combined Heat and Power Partnership, August 2014, Final Report. Available here:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwifyOrEtPb0AhUcHzQIHS
wVB5sQFnoECAMQAQ&url=https%3A%2F%2Fwww.epa.gov%2Fsites%2Fproduction%2Ffiles%2F201507%2Fdocuments%2Foutputbased_regulations_a_handbook_for_air_regulators.pdf&usg=AOvVaw2BXiFdN4b4S2YLVL3q7YGn. Page 4-7.
107
See EPA’s Biomass CHP Catalog of Technologies, Section 5: Biomass Conversion Technologies, available
here: https://www.epa.gov/chp/biomass-chp-catalog-technologies. Page 31.
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verified. All of Granger’s cost-effectiveness calculations must be accompanied with all inputs
and enough detail such that a reasonable proficient third party can verify them.
Section 51.308(f) requires “supporting documentation for all required analyses” and Section
51.308(f)(2)(iii) requires that DEQ “must document the technical basis, including modeling,
monitoring, cost, engineering, and emissions information, on which the State is relying to
determine the emission reduction measures that are necessary to make reasonable progress in
each mandatory Class I Federal area it affects.” Unless Granger provides the above noted
information, DEQ cannot satisfy this requirement.
16.4 Granger Must Revise all its Cost-Analyses to Correct for Incorrect Parameters
The previous comment concerning the lack of input parameters notwithstanding, when Granger’s
cost results do show some of the inputs, a number of incorrect or unjustified parameters are
employed, as is discussed in detail regarding other analyses reviewed in this report. These
include: use of an undocumented a 4.75% interest rate, a 20-year equipment life, a retrofit factor
of 1.5, and owner’s costs. All of these deviations from Control Cost methodology must be
corrected.
17 Review of the Burlington Lost Cabin Gas Plant Four-Factor Analysis
The Lost Cabin Gas Plant is a natural gas sweetening plant. The sources reviewed consist of two
gas processing trains. Train 2 is 66.5 MMSCFD and 309 LTPD, and Train 3 is 180 MMSCFD
and 836 LTPD. Train 1 retired in 2018. Lost Cabin only SO2 emissions from the two trains
were reviewed for four-factor analyses, and NOx emissions for all sources are relatively small.
17.1 Lost Cabin Must Document its Cost Items and Revise its Cost Escalation
On page 16 of its report, Lost Cabin state that capital costs were previously obtained from
Callidus Technologies in 2017 for Train 2 and that the costs were updated to 2019 dollars using
the annual Consumer Price Index (CPI), with the total installed capital cost for Train 2 estimated
at $3,407,335. Lost Cabin states that the capital equipment cost for Train 3, $6,010,857, was
determined based on the 6/10 rule where the capital cost of Train 2 was multiplied by the ratio of
throughputs (180/66.5) raised to the 0.6 power. First, documentation for these costs and these
side calculations must be provided. Second, the CPI is not a suitable index with which to
escalate cost items for regional haze determinations.108 As EPA indicates, “[o]ne index that has
been used extensively by EPA for escalation purposes is the Chemical Engineering Plant Cost
Index (CEPCI), an index that tracks costs of equipment, construction labor, buildings, and
supervision in chemical process industries.”109 Lost Cabin must therefore readjust these costs.

108

See Control Cost Manual Section 1 Chapter 2, Cost Estimation: Concepts and Methodology, November 2017.
Page 18: “The CPI is not recommended because the price change of interest is among consumer goods and services
which have little relevance to capital project spending or industrial intermediate goods such as raw materials such as
reagents.”
109
Ibid.
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17.2 Lost Cabin Must Revise a Number of Cost-Effectiveness Parameters
Lost Cabin assumed a useful life of only 15 years in its wet scrubber calculations. As discussed
earlier in this report, all regional haze control cost-effectiveness calculations should be done on
the basis of a 30-year life, or the source in question’s operational life should be made federally
enforceable. Lost Cabin also assumes an interest rate of 10%, which it lists as a “10% ROR,”
presumably a “rate of return.” Also, Lost Cabin assumed a wet scrubber control efficiency of
only 90%. On page 143 of its SIP, DEQ states that ConocoPhillips provided its firm-specific
interest rate of 10% to SLR (the contractor who prepared the Lost Cabin report). However, DEQ
has not stated that it reviewed any documentation concerning that rate. As discussed earlier in
this report, Lost Cabin must either provide documentation that this high of an interest rate is
appropriate or assume the current Bank Prime rate of 3.25%, and assume a wet scrubber control
efficiency of 98%.
17.3 Lost Cabin Should Also Consider Dry Scrubbing
On page 143 of its SIP, DEQ states that Lost Cabin is concerned that it may not have the
necessary water onside to supply wet scrubbers. Documentation for this must be provided. In
any case, if this is a real concern, DEQ must require that Lost Cabin consider calculating the
cost-effectiveness of dry scrubbing for the Train 2 and 3 incinerators, as dry scrubbing uses less
water than wet scrubbing.
17.4 The Lost Cabin SO2 Baselines Appears Low for Train 2
First, Lost Cabin should indicate whether the wet scrubbers considered would only treat the
emissions from trains 2 and 3, or if the SO2 from additional sources could be treated as well. If
the latter, then the emissions from these sources must be included in the SO2 baseline. Second,
data provided by DEQ under its open records procedure indicates that the historical SO2
emissions for Trains 2 and 3 are as follows:
Table 29. Historical SO2 Emissions for Train 2 and 3 Incinerators
Emission Proces

Ei_Id

Year

H3302-2 Tail Gas Incinerator #2
H3302-2 Tail Gas Incinerator #2
H3302-2 Tail Gas Incinerator #2

EI0002748
EI0002273
EI0001816

2020
2019
2018

SO2
SO2
SO2

269.000
208.000
194.300

H3302-2 Tail Gas Incinerator #2

EI0000960

2017

SO2

172.640

H3302-2 Tail Gas Incinerator #2
H3302-2 Tail Gas Incinerator #2
H3302-2 Tail Gas Incinerator #2
H-3302-3 Tail Gas Incinerator #3

EI0000522
EI0000341
EI0000152
--

2016
2015
2014
2020

SO2
SO2
SO2
SO2

126.210
166.870
210.110
--
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Pollutant Emissions
(Tons)

H-3302-3 Tail Gas Incinerator #3
H-3302-3 Tail Gas Incinerator #3
H-3302-3 Tail Gas Incinerator #3
H-3302-3 Tail Gas Incinerator #3
H-3302-3 Tail Gas Incinerator #3
H-3302-3 Tail Gas Incinerator #3

-EI0001816
EI0000960
EI0000522
EI0000341
EI0000152

2019
2018
2017
2016
2015
2014

SO2
SO2
SO2
SO2
SO2
SO2

-338.050
298.770
258.810
396.210
469.450

As can be seen from the above, the SO2 emissions for the Train 2 Incinerator for 2020 were
269.0 tons. This is an increase from the SO2 baseline used by Lost Cabin of 194.3 and appears to
signal an increase in future emissions.110 Also note that there are no emissions reported for the
Train 3 Incinerator in 2019 and 2020. It has been reported that Train 3 suffered a fire in 2018,
which disabled it.111 On page 145 of its SIP, DEQ notes that Train 3 had a backfire and was not
operating for the 2019 and 2020 years but was restarted in early 2021. In the revised costeffectiveness calculation below, 2020 emissions were assumed to be representative of Train 2.
DEQ must examine the current emissions for Train 2 and 3 and verify they represent future
emissions.
17.5 There are Discrepancies in the DEQ and Lost Cabin Cost-Effectiveness Figures
On page 144 of its SIP, DEQ summarizes the cost-effectiveness of the installation of wet
scrubbers on Trains 2 and 3 to be $7,710/ton and $7,470/ton. This contrasts with the figures
calculated by Lost Cabin of $8,250/ton and $8,010/ton. DEQ must explain these discrepancies.
If DEQ’s figures result from an update to Lost Cabin’s cost-effectiveness parameters, DEQ must
explain those differences. Because DEQ’s figures are bottom-line and unexplained, they could
not be used as the basis to revise Log Cabin’s cost-effectiveness calculations to account for the
inappropriate parameters noted above. Therefore, DEQ must reconcile its figures with the
revised analysis discussed below.
17.6 The Lost Cabin Wet Scrubber Cost-Effectiveness Calculations are Inflated
Below are revised cost-effectiveness calculations for the wet scrubbers for Trains 2 and 3, in
which the parameters discussed above are revised to comply with the Control Cost Manual
methodology:112
Table 30. Lost Cabin Revised Scrubber Cost-Effectiveness Calculations
Train 2 Incinerator
Lost
Cabin

110

Revised

Train 3 Incinerator
Lost
Cabin

Revised

This is consistent with DEQ’s source selection approach of checking whether more recent emission decreases
caused a source with a Q/d greater or equal to its threshold of 10 to fall below that threshold.
111
See https://county10.com/sunday-fire-shuts-down-train-3-at-lost-cabin-natural-gas-processing-plant/.
112
See the file, “Lost Cabin cost-effectiveness.xlsx” for more details concerning these calculations.
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Direct Costs (DC):
(1) Purchased Equipment Costs:
(a) Basic Equipment and
Auxiliaries (A)
(b) Instrument and Controls
[0.1 (a)] (included in basic
equipment cost)
(c) Freight [0.05 (a)]
(d) Taxes [0.06 (a)]
Total Equipment Cost (B)
(2) Direct Installation Costs
Total Direct Installation Costs
Total Direct Costs, TDC (B +
Direct Installation Costs)
Indirect Costs (IDC):
Total Indirect Costs, TIDC
Total Direct Costs + Total Indirect
Costs
Contingency (3% of TDC +
TIDC)
Total Installed Capital Costs
(TCC)
Total Direct Costs
Overhead
Property Tax
Insurance
G&A Charges
(12) Capital Recovery (CRF *
TCC)
Equipment Life Years)
Interest rate (%)
(a) Capital Recovery Factor
(CRF)
Total Indirect Costs
Total Annualized Costs
SO2 baseline (tons)
Control efficiency (%)
Tons/year of SO2 Removed
Cost Effectiveness ($/ton NOx
removed)

$1,232,526 $1,232,526

$2,240,096

$2,240,096

$0

$0

$0

$61,626
$61,626
$73,952
0
$1,368,104 $1,294,152

$112,005
$134,406
$2,486,507

$112,005
$0
$2,352,101

$985,035
$985,036
$2,353,139 $2,279,188

$1,790,285
$4,276,792

$1,790,285
$4,142,386

$954,954
$954,954
$3,308,093 $3,234,142

$1,558,992
$5,835,784

$1,558,993
$5,701,379

$97,024

$175,074

$171,041

$3,407,336 $3,331,166

$6,010,858

$5,872,420

$0

$99,243

$657,436
$200,528
$34,073
$34,073
$68,147
$447,975

$657,436
$200,528
$34,073
$34,073
$68,147
$175,492

$1,140,584
$267,122
$60,109
$60,109
$120,217
$790,270

$1,140,584
$267,122
$60,109
$60,109
$120,217
$309,369

15
10.00
0.1315

30
3.25
0.0527

15
10.00
0.1315

30
3.25
0.0527

$784,796
$512,313
$1,442,232 $1,169,749
194.3
269.0
90.0
98.0
174.9
263.6
$8,247
$4,437

$1,297,827
$2,438,411
338.1
90.0
304.3
$8,013

$816,926
$1,957,510
338.1
90.0
304.3
$6,433
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From the above, it can be seen that following the revision to some of Lost Cabin’s inappropriate
cost parameters, wet scrubbers on the Train 2 and Train 3 incinerators become much more costeffective.
18 Review of the Cheyenne Fertilizer Plant Four-Factor Analysis
The Cheyenne Fertilizer Plant produces ammonia, nitric acid, urea, diesel exhaust fluid, carbon
dioxide, low density ammonium nitrate, and related products. The sources reviewed include two
4,811 hp Two-Stroke Lean Burn (2SLB) Cooper Bessemer Compressor engines and a primary
reformer.
18.1 The Baseline NOx Emissions for Cheyenne’s Engines is Too Low
On page 1 of Appendix A, Cheyenne states that it determined that a NOx baseline for each of the
P043 and P045 engines should be 287.5 tons, based “Annualized emissions based on 5-Yr
average runtime, at max. load emission rate on 11/19/2019.” However, this baseline is low and
is not representative of the NOx emissions from these engines as the following data provided by
DEQ under its open records procedure indicates:
Table 31. Historical NOx Emissions for the P042 and P043 Engines

Process
ID
PRC021
PRC021
PRC021
PRC021
PRC021
PRC021
PRC039
PRC039
PRC039
PRC039
PRC039

Emission
Process
Desc.
P043
P043
P043
P043
P043
P043
2-stroke
lean burn
NG enging
2-stroke
lean burn
NG enging
2-stroke
lean burn
NG enging
2-stroke
lean burn
NG enging
2-stroke

Pollutant
NOx
NOx
NOx
NOx
NOx
NOx
NOx

Emissions
(Tons)
744.290
286.504
733.540
644.050
737.970
736.950
743.180

EI0002285 2019

NOx

247.032

EI0002166 2018

NOx

457.500

EI0000941 2017

NOx

628.950

EI0000598 2016

NOx

738.060

EI ID
EI0003164
EI0002285
EI0002166
EI0000941
EI0000598
EI0000394
EI0003164
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Year
2020
2019
2018
2017
2016
2015
2020

lean burn
NG enging
PRC021 P043

EI0000254 2014

NOx

701.890

Note that in the above, P043 is the 4,811 hp 2SLB Cooper Bessemer Compressor Engine (North)
and the “2-stroke lean burn NG enging” is the 2SLB Cooper Bessemer Compressor Engine
(South), or P042. As can be seen, each of these engines emitted approximately 744 tons in 2020.
In fact, Cheyenne lists the total NOx emissions for these engines in Table1-1 as being 1,409 tons.
Therefore, a NOx baseline of 744 tons for each engine is a more reasonable NOx baseline and is
used in the analysis below.113
18.2 Cheyenne Must Revise Inappropriate Cost Items
Cheyenne includes a cost item entitled “recommended spare parts” as part of both the Total
Capital Investment (TCI) and as an annual maintenance item. Spare parts are indeed a
maintenance item but should not be included in the TCI (which is double counting). This cost
item has been retained as a maintenance item but has been removed from the TCI.
Cheyenne includes a contingency of 10%. This is unjustified for a straight-forward retrofit,
which mainly consists of replacing engine parts. Furthermore, as Cheyenne indicates on page 33 of its report, “[t]his vendor is a related subsidiary of the original engine manufacturer of the
reciprocating compressor engines, Cooper-Bessemer. Cooper Machinery has visited the site and
evaluated data from the Dyno Nobel engines. Cooper Machinery has converted 26 engines of
this type (Cooper-Bessemer V250) since 1987, representing 115,000 BHP in operation.” Thus,
the vendor is well familiar with this retrofit. Consequently, the contingency has been reduced to
5% in the revised cost-effectiveness calculation.
Lastly, Cheyenne has used a 25-year life and an interest rate of 5.16%. As discussed earlier in
this report, these undocumented deviations from Control Cost methodology must be corrected.
18.3 The Cheyenne Cost-Effectiveness Calculations for its Engines are Inflated
Below are revised cost-effectiveness calculations for the installation of LEC on Engines P042
and P043, in which the parameters discussed above are revised to comply with the Control Cost
Manual methodology:114
Table 32. Revised Cost-Effectiveness of Either the P042 or P043 Engines
Cost Item
Total Equipment Cost
Recommended Spare Parts

Cheyenne
$948,140
$87,516

113

Revised
$948,140
$0

This is consistent with DEQ’s source selection approach of checking whether more recent emission decreases
caused a source with a Q/d greater or equal to its threshold of 10 to fall below that threshold.
114
See the file, “Cheyennera cost-effectiveness.xlsx” for more details concerning these calculations.
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Temp. Control Valve Upgrade
Purchased Equipment Costs (PEC)
Subtotal Direct Installation Costs (DI)
Total Direct Costs (DC = PEC + DI)
Balance of plant
Compliance testing/monitoring
Contingency (%)
Contingency
Subtotal Indirect (Installation) Costs
Total Capital Investment (TCI = DC + IC)
Equipment Life Years)
Interest rate (%)
Capital Recovery Factor (CRF)
Capital recovery
Maintenance materials (assume all spare parts consumed)
Insurance, administrative (0.04 * TCI)
Total annualized cost
NOx baseline (tons)
NOx emissions after retrofit (tons)
NOx removed (tons)
Cost-effectiveness ($/ton)

$66,425
$66,425
$1,102,081 $1,014,565
$57,800
$57,801
$1,159,881 $1,072,366
$110,208
$110,208
$11,000
$11,000
10
5
$115,988
$53,618
$237,196
$174,826
$1,397,077 $1,247,192
25
30
5.16
3.25
0.0721
0.0527
$100,722
$65,704
$87,516
$87,516
$55,883
$49,888
$244,121
$203,108
287.5
744.0
58.6
58.6
228.9
685.4
$1,066
$296

As can be seen from the above revised cost-effectiveness, even without any corrections to
Cheyenne’s cost-effectiveness calculation, retrofitting LEC on the P042 and P043 engines is
cost-effective. Revising this calculation as described above results in a very cost-effective
control. This is in keeping with the generally recognized nature of LEC controls, as is discussed
above in the Elk Basin gas plant.
19 Wyoming has not Satisfied its Consultation Obligation
As DEQ indicates on page 156 of its SIP, Wyoming must satisfy its consultation obligation
under Section 51.308(f)(2)(ii). This requires that Wyoming consult with those states “that have
emissions that are reasonably anticipated to contribute to visibility impairment in the mandatory
Class I Federal area to develop coordinated emission management strategies containing the
emission reductions necessary to make reasonable progress.” DEQ has indeed identified a large
number of large emitters with large Q/d values that likely impact the visibility at Wyoming Class
I Areas. However, DEQ’s consideration of these sources is perfunctory, and consists of simply
summarizing the host state’s own review of those sources. DEQ does not actually perform any
real assessment, nor has it asked any state to further control any of these sources, despite plain
evidence that it presents in its summary that a number of these sources could be further
controlled.
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In fact, it appears this strategy was predetermined, as the following quote from DEQ on page 188
indicates:
Given the visibility progress during the first round of regional haze and projected
improvement in visibility in all Wyoming Class I Areas, facility shutdowns,
renewable energy generation increases, facility conversions, emissions reductions
and air pollution control programs described in Chapter 14, and emissions
reductions in nearby states, Wyoming will not request the adoption of controls for
any facilities outside of Wyoming.
DEQ’s stated overarching reasoning thus precluded any actual analysis of these sources,
regardless of their impacts on Wyoming Class I Areas. This clearly does not satisfy the intention
of the Regional Haze Rule’s consultation requirement.
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