Environmental Protection Agency

Comment I Purpose/Legal Authority, last paragraph, p.\W®e note that the Coyote Station
Permit to Construct is contained in Appendix A Appendix D. Please clarify.

Response: The reference will be clarified to indicate t@myote Permit to Construct is in
Appendix A.

Comment 2 Tables 6.3 and 6.4, pp. 41-42: The Ngnissions inventory for 2018 has been
changed from previous versions reviewed. Pleagdaexthis change. It appears the point
source number was revised downward to include pregeemissions reductions from the Coyote
Station. If so, we note that the Coyote PermiCtmstruct doesn’t require compliance with the
revised NQ limit until July 1, 2019. Therefore, it is not@ppriate to include the reduction in
the 2018 inventory.

Response: The installation of the separated overfire ailt e completed by July 1, 2018 or
earlier. Based on our experience with the M.R. {p&tation, the effects in reducing emissions
should be immediate. By the end of 2018, we belite NQ will be reduced to the level of the
Permit to Construct. Since we are indicating theductions that will be achieved by this SIP
revision, we believe it is appropriate to inclutle teductions from Coyote.

Comment 3 Exclusion of Montana Dakota Utilities HeskettitMdo. 2, p. 66-68:
(A) Table 7.2 — This table will need to be revisednclude updated $8percentile visibility
impact results based on approved modeling.

(B) We are in the process of reviewing MDU'’s Decemb7, 2009 revised modeling report.
EPA will provide additional comments on this issifiehe revised modeling fails to
address our concerns. See comment #21 below fier detail.

Response:

(A) Agreed

(B) No response necessary. It is the Departmamtderstanding that EPA agrees that
Heskett Unit 2 is exempt from BART.

Comment 4 Section 7.4.2, Department BART Determinations6®-77: The modeling to

determine if each BART-eligible source has a sigaift impact on visibility was performed by
NDDH using the CALPUFF model following EPA’s Intgeency Workgroup on Air Quality

Modeling (IWAQM) Phase 2 Summary Report and Reconda#gons for Modeling Long Range
Transport Impacts specified in the Guidelines f&xRE Determinations Under the Regional
Haze Rule, 40 CFR Part 51, Appendix Y. HoweverDDconducted an alternative cumulative
visibility modeling approach in the NBART determinations for M.R. Young and Leland Olds
because it believes single source modeling residtsl to be five to seven times larger” than
results when the same source is combined with thkkrosources in a cumulative analysis
(although for other pollutants that affect visityilr PM and S@ - it appears that the State used



the single source method contained in the BART €@linds). The basis for NDDH'’s belief is
that the perceived change in visibility from comdramn a single source is reduced when
background contributions from other sources arkided in the modeling.

EPA does not agree that the single source modelwigr the BART Guidelines overstates the
degree of visibility improvement from emission retlans at the source. The Clean Air Act
establishes a National goal of eliminating man-meidéility impairment from all mandatory
Class | Federal areas. Use of a clean backgrdumdnt considering other nearby sources) is
consistent with the ultimate goal of the programréach natural background conditions.
Moreover, the consistent use of a clean backgran®ART evaluations in North Dakota and
surrounding states will foster emission reductighat will speed achievement of natural
background conditions, and will ensure equity amstages in achieving this goal. The NDDH
has already modeled the "®®ercentile values using the BART Guidelines’ meltilogy for
evaluating visibility improvements from the varioasntrol options. These values need to be
used when weighing the visibility benefit factortihe NQ BART analyses.

In addition, North Dakota has noted elsewhere thatording to the Regional Haze Rule, the
focus of visibility improvement demonstrations lie t20% worst visibility days, not the cleanest
days.” This statement is contradicted by sevemavipions in the Regional Haze Rule that call
for assessment of both the most and least impdagd. Seeg.g., 40 CFR 51.308(d)(2), (f)(1),

and (g9)(3).

Response: The Clean Air Act in Section 169A(g)(2) state&in determining best available
retrofit technology the State (or the Administratordetermining emission limitations which
reflect such technology) shall take into considerathe costs of compliance, the energy and
nonair quality environmental impacts of complianeey existing pollution control technology in
use at the source, the remaining useful life ofgberce,and the degree of improvement in
visibility which may reasonably be anticipated to esult from the use of such technology
[emphasis added]. We believe the cumulative modegdrovides a much more accurate estimate
of the degree of improvement in visibility which ma reasonably be anticipated to result
from the useof SCR

The difference between cumulative and BART singlerse modeling results starts with the
logarithmic relationship between deciview and ligtinction, which is based on the proven
concept that an observer will detect visibility nbgas more easily in clean air than in dirty air.
Deciview is related to light extinction using thguation

dv = 10 x In(lx / 10)

where
dv = deciview
bex: = light extinction in units of inverse mega-metévim™)

In BART single-source modeling, the incremental awipof the subject source is based on a
background of natural visibility conditions onlyln cumulative modeling, as conducted by
WRAP, the incremental impact of the subject souscdased on a background of natural



visibility conditions plus the impact of a completeentory of all other source emissions which
affect visibility. Therefore, calculated delta-deew for the subject source for the cumulative
case will be lower than for the single-source case.

A simple hypothetical example can illustrate th&edence in single-source and cumulative
visibility modeling. Assume that a subject souiceontributing 5 Mrit to total light extinction
and that the natural visibility background is 20 MmUnder single-source modeling, delta-
deciview for the subject source would be calculated

delta-dv = [10 x In(25 / 10)] - [10 X In(20 / 133]9.16 — 6.93 = 2.23

WRAP and the NDDH have found that adding a competéssions inventory in the cumulative
modeling will typically result in a background mdfrean double the natural visibility conditions.
So to complete the example for the cumulative nmindetase, we assume a background of 50
Mm™ and the same subject source. Delta-deciviewh®stibject source would be calculated:

delta-dv = [10 X In(55 / 10)] — [10 x In(50 / 13}]17.05 — 16.09 = 0.96

Therefore, inclusion of the complete visibility-afting emissions inventory in the cumulative
modeling produces a smaller, but more realisticeoler-detected difference of 0.96 deciview
from the subject source. In fact, for this exampte cumulative modeling result falls below the
generally recognized observer-detectable thresbblabout 1.0 deciview. Thus, the example
illustrates that the impact of the subject soulocene against a clean background would be much
more noticeable to an observer than the impachefsame plume against the more realistic
dirtier background. And, obviously, any change visibility-affecting emissions from the
subject source would have a smaller impact on theewver under the cumulative modeling
scenario.

In the figure below, delta-deciview has been ptbtter several background deciview levels,
based on the subject source, above. The includekigbound levels range from a clean natural
background to a dirty background representing thrawtative effect of many visibility-affecting

sources. The plot includes the two points caledatbove. The plot illustrates the general
dependency of the observed visibility change (daé#teaview) on the background level, and the
fact that an observer’s perception of visibilityaclye can vary greatly depending on the
background deciview level. In fact, for this exdepghere is a factor of 6.6 difference in delta-
deciview for the cleanest background compared thighdirtiest background (3.15 / 0.48 = 6.56).
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To further illustrate the difference in single-soeiand cumulative visibility analyses, the NDDH
conducted additional modeling using actual sourdes. this illustration, the NDDH grouped the
BART-applicable Coal Creek, Leland Olds, and MilienYoung Generating Stations (in North
Dakota) as an effective single source. Singlee®and cumulative modeling analyses were
conducted to determine the incremental visibilityprovement at Theodore Roosevelt National
Park from the 3-source group, based on BART casitr@alpuff system versions 5.8, the new
IMPROVE equation, annual average natural backgrpand consistent annual emission rates
(for the three noted sources) were applied for lzothlyses. The 80percentile visibility day
from the single-source modeling results was usesihtolate the 20% worst day average from the
cumulative modeling results. (Given that the typidistribution of 20% worst day visibilities
tends to be skewed toward the high end, tH& @grcentile day may somewhat understate the
20% worst day average). Note that the post-BARTssions inventory for the cumulative
analysis included changes only to the three sousfesenced above.
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Results of the NDDH modeling analyses are summarinethe table below. The modeling

analyses discussed above are compared in thédostolumns of results.

90" Percentile Day

20% Worst Day | 90" Percentile Day|  Single-Source

Avg. Cumulative Single-Source Modeling Using

Modeling Modeling 2005 ND BART

Protocol

Baseline (dv) 16.954 6.552 5.583
Post-BART (dv) 16.493 5.641 3.288
Improvement (delta-dv) 0.461 0.911 2.295

As shown in the table, visibility improvement fraime addition of BART controls to the three
generating stations based on single-source modaiafpout twice that found from cumulative
modeling. These results are consistent with thpothetical example discussed above.

Also shown in the table are results of a third niodescenario, i.e., single-source modeling
based on the North Dakota BART modeling protoc@bansistent with EPA recommendations at
the time (2005), the North Dakota BART protocol @ped the use of Calpuff Version 5.7, the
old IMPROVE equation, and a natural backgroundergiihg cleanest days. In addition, the
protocol specified use of maximum 24-hour emissairs, per the BART Rule. As indicated in
the table, use of this protocol resulted in a mgadater “apparent” improvement in visibility,
about a five-fold increase in the result from themalative modeling. This illustration,
therefore, is another basis for the NDDH statenmetite SIP that BART single-source modeling
over predicts by a factor of 5to 7.

All BART modeling conducted by the NDDH and indysiwas based on the North Dakota
BART protocol. Given differences in the North D&&@BART protocol (compared to later
protocols), combined with the logarithmic naturetlod relationship between deciview and light
extinction, it becomes clear that BART single-seuntodeling could have greatly overstated the
more realistic results obtained from recent cunngatnodeling for North Dakota.

Note that use of the ND BART single source modelimgduces a visibility improvement at
Theodore Roosevelt National Park (2.295 dv) whichieves compliance with the uniform rate
of progress goal (2.3 dv as discussed in Sectioint®e North Dakota SIP). If one was to accept
the premise that these single-source modelingtseau realistic, it would logically follow that
North Dakota has met the uniform rate of progreased on BART controls for the three



modeled sources, and that the need to addressioaddlitnon-BART) visibility-affecting
emissions reductions in North Dakota is therefess lcompelling.

The 20% worst-day average metric from cumulativeleting and the 90 percentile day metric
from single-source modeling have been comparedhis illustration as they constitute a
comparable moment of the annual distribution ofydasibility predictions. Obviously, the 8
percentile day metric from single-source modelinguid provide an even greater exaggeration
of actual visibility change than the ®@ercentile, in the context of the 20% worst-dagrage
metric required to measure progress with respedastbility goals under the regional haze rule.

The Leland Olds Station and M.R. Young Station rawe subject to the BART Guideline (see
response to Comment 43.B regarding the M.R. Youtagid®). In the BART Guideline (40
CFR 51, Appendix Y, Section I.H) it states “For sms other than 750 MW power plants,
however, states retain the discretion to adoptcagmres that differ from the guidelines.” The
Department is exercising this discretion for theserces since the cost of SCR is very high on a
dollar per ton basis and on incremental cost baBerefore, the cumulative visibility modeling
results were weighted significantly in our decisimt to require SCR.

Comment 5 SO BART section, p. 71: The S@ART determination for Stanton Station Unit
1 may result in too high a limit when burning Powéver Basin (PRB) coal. Please see our
Comment #49 below for more detail.

Response: See response to Comment 49.

Comment & NOy BART section, p. 73: We do not agree that SNCisfsas the BART
requirements for Leland Olds Unit 2 and M.R. Yolhgjts 1 & 2. See our comments below on
the related BART determinations.

Response: See response to Comments 22-25, 27, 31-33.

Comment 7 Section 8.5.1, Hybrid Modeling System, pp. 95-9%he NDDH utilized a hybrid
modeling approach for determining the status ofCiass | areas with respect to the rate of
progress visibility goals. This approach involveesting a local NDDH CALPUFF modeling
domain within the WRAP National CMAQ domain, andpling the CALPUFF model in a
retrospective sense to more realistically definenf@d geometry for local point sources. The
hybrid modeling results were used in a weight atlence analysis to evaluate the effect of
emission sources located outsideNirth Dakota Please note that the last version of this
modeling protocol to be reviewed by EPA was a ddated April 2007i(e., we never received
the final October 2008 version for review). As ralilg science has improved, there have been
a number of technical changes in the CALPUFF madedystem and EPA/FLM recommended
default settings since NDDH proposed the CMAQ/CAIERUhybrid modeling approach in
2007. In the Reasonable Progress modeling, thech@ALPUFF/CAMx modeling results were
adjusted based on IMPROVE monitoring data, and ihat clear whether the use of these
obsolete settings affected the weight of evideneetofs or the Reasonable Progress
demonstration. The settings NDDH used in the CAEPUnodel within the hybrid modeling
system would not be considered technically sourdnftained in a regulatory modeling protocol



for a future project. However, in this instancedaes not appear to have made a difference since
North Dakota is not able to meet the uniform rdtprogress with either the WRAP analysis or
NDDH'’s hybrid modeling system.

Response: EPA was sent the final October 2008 versiorhefrmodeling protocol. The protocol
was sent by email from Steve Weber to Kevin GolderOctober 6, 2008 (see attached copy of
this email).

As discussed in Section 8.5.6, the NDDH ultimatgiplied its hybrid modeling system to adjust
or add value to WRAP CMAQ visibility modeling retylrather than as a stand-alone tool for
absolute visibility projections. The adjustmentssed on a correction where hybrid CMAQ-
CALPUFF model output is involved in both the nunteraand denominator of the correction
factor (fraction). Therefore, the effects of thBDH alternative CALMET/CALPUFF technical
settings (reflected in both numerator and denormamamodel output) would have largely
“cancelled out” when the correction factor was &apl In fact, had the CALMET/CALPUFF
technical settings been reset to be completelyistamg with EPA recommendations, it is not
likely the correction factor would have meaningfuthanged.

Comment & Section 8.6.1, Hybrid CMAQ-CALPUFF Performanceakiation, p. 132, 5
paragraph, %t sentence: Model performance was tested for tiep@€centile days. In addition,
NDDH needs to compare performance on th& p8rcentile day consistent with the BART
metric.

Response. Section 8.6.1 has been revised to include hybratiel performance for the 98
percentile day.

Comment 9 Section 8.6.2.3, Apportionment by Source Gromp, 146-153: We note that
focus was on North Dakota EGUs and boundary candgroups due to their relatively “small”
and “large” contributions, respectively. Since NBDeeds to be looking at what is within its
control, North Dakota EGUs become the largest dautiors. We also note that North Dakota’s
NOj3 percent contribution in 2018 actually increaseE\W&fA (Table 8.16, p. 152), so it appears
that there may be additional NQources within North Dakota’s control that candadgressed.
This increase may be related to increased oil asddgvelopment in the area.

Response: As we noted in the SIP, we believe WRAP has estimated the increase in NO
emissions from oil and gas production activity irorth Dakota. Although the percent
contribution for the North Dakota sources increase&018, the actual contribution (pugjmand

the total contribution of all sources decrease2@8. The only area which increases the actual
contribution to nitrates (pug/fnin LWA is Canada (see WRAP TSS).

Comment 10 Section 8.6.2.5, Conclusions, pp. 156-157: NDEBdhcludes that while the
addition of proposed BART controls will substar{iaflecrease the visibility impact of North
Dakota EGUs, these EGUs comprise only a small compioof total 20% worst day impacts at
TRNP and LWA. The text needs to also note thainduperiods when EGU emissions are
transported into the Class | areas, the proposeRTBAeductions will significantly improve



visibility. This can be demonstrated by referegcihe peak day and 8&ercentile CALPUFF
results for each EGU.

Response: Even though modeling demonstrated that NorthddalEGUs comprise only a small
component of general 20% worst-day average impacTRNP and LWA, the NDDH
acknowledges that BART reductions from these EGkis\ resulted in substantial visibility
improvement on certain worst days with favorabldenmlogy. Language has been added to
the conclusions in Section 8.6.2.5 to facilitate tcknowledgement.

Comment 11 Section 9.5.1, Step 1, pp. 177-181: We havers¢\comments related to this
section. First, please note that the Q/D appro@es not work for sources like Oil & Gas where
the emissions are spread out over large areaguputlatively the emissions and impacts from
these sources can be significant. In addition,ndweative needs to acknowledge the potential
impact of primary PM if emissions are large. Neptease note that the reference to the BART
Guidelines under the Q/D discussion is not nec#gsapplicable for Reasonable Progress
purposes. Lastly, it appears that Heskett Stdiiom 2 was omitted from the sources reviewed
in Table 9.4. Please clarify.

Response: The Q/D analysis can work for certain oil and dacilities such as compressor
stations or natural gas processing plants. Weeagreould not work well for oil production or
development facilities. This has been added t¢i&@e6.5.5.

With regard to oil and gas production and develapneenissions of particulate matter, both the
Department and WRAP agree that emissions will bg small. The only emissions that are not
covered in other source categories would be fugitemissions from road and well pad
construction. These emissions are short duratofe days or less) and are subject to the
fugitive dust control requirements in NDAC 33-15-1A&s can be seen from Table 6.1 and 6.3,
road dust emissions, which includes emissions &ssocwith oil and oil development and
production, are not expected to increase from 2@82s. We do not anticipate any significant
increase in visibility degradation due to PM enussifrom oil and gas production activities.

Regarding the Q/D discussion for exemption from BARve believe this is highly relevant.

When the visibility impact of a source is so smialtan be exempted from BART, additional
controls under reasonable progress are likely mdiet cost effective on a dollar per deciview
basis.

Heskett Unit 2 will be added to Table 9.4.

Comment 12 Section 9.5.1, Table 9.8, p. 184:

(A)  As noted in our August 12, 2009 preliminary cosnts on the WRAP’s May 18, 2009
Draft Supplementary Information for Four-Factor Analyses for Selected Individual
Facilities in North Dakota, the reliance on a 1982 NSPS analysis for ClausuSul
Recovery Units raises questions regarding why nedata could not be utilized.
Advancements in energy efficient technology and h@asfer media may affect tail gas
treatment unit operational needs. Current datalldhbe available and may indicate



(B)

(©)

(D)

lower energy and steam usage. Please verify leaetconcerns with the WRAP report
were not carried over into the North Dakota SIP.

There appear to be numerous,NfOntrols available at costs similar to, or lesntithose
selected under BART, raising the question of whytefape Valley and Coyote Station
warranted a decision by NDDH that N€ontrols carry excessive costs. Since NDDH
has already determined BART controls - similarite tontrol options analyzed for the
Reasonable Progress units - to be cost effectide@provide visibility improvement, it
is unclear how similar controls on the EGUs at Aoyie Valley and Coyote Station
would not be justified.

Some average cost effectiveness figures arerléav control options that provide greater
reductions,e.g., Low NOs Burners (LNB)+SNCR at Antelope Valley Units 1 &aad
Low-Emission Combustion (LEC) Retrofit at Tioga Gd&dant's five 1920 hp
reciprocating engines. The clear advantage of etheptions warrants further
consideration by NDDH.

The estimated cost effectiveness of controlomyst for Tioga Gas Plant’s rebuilt engines
(2350 hp) appears to be inaccurate since reductwasunderestimated for add-on
controls. Despite emission reductions achievedndurebuild, the percent control
efficiency should not differ that much from engingt are not currently operating at
peak performance. It appears that NDDH relied e WRAP’s May 18, 2009 Draft
Supplementary Information for Four-Factor Analyses for Selected Individual Facilitiesin
North Dakota, which assumed that “air-to-fuel ratio adjustmenignition timing
retarding, and LEC retrofit would not achieve feithemission reductions since the
estimated emission reductions for these measuredeas than the reductions which
appear to have already been achieved.” Howeverllove reductions should have been
assumed on top of reductions which appear to haea lachieved through rebuild. In
addition, the WRAP report indicates that SCR reduemissions from reciprocating
engines by 90%; therefore, NDDH needs to explanuge of 80% for the 1920 hp
engines and 50% for the 2350 hp engines. Usingnappropriately low control
efficiency will result in a biased high cost effi@enhess of a control option.

Response:

(A)

(B)

EPA has provided no evidence to support thigint that advancements have been made
in energy efficiency and heat transfer media. Ni@DH believes the cost estimate
represents a reasonable representation of thetadhil gas clean up unit. Any savings
in energy, including steam, will have a minor imipae the annualized costs. We believe
the estimate is within the30% range of accuracy of the EPA Air Pollution GohCost
Manual recommended by EPA.

In the BART determinations, visibility impacigere given very little weight for SGand
NOy because of the inaccuracy of the BART single smunodeling unless the control
option had a high cost effectiveness or incrementat. If cost effectiveness or
incremental cost was high, we considered the cumal&ype modeling. Had visibility
impacts been weighed more heavily, some of theerted selected BART technologies



would not have been chosen. In evaluating reasemabgress, we evaluated the cost on
a dollar per ton basis and the amount of visibilibprovement (as you have correctly
pointed out that the Department can consider). Afdelope Valley Station, all controls
will improve visibility in the most impaired daysyt0.01 deciviews or less. For the
Coyote Station, the improvement is 0.04 deciviewkess and for the Tioga Gas Plant it
is 0.05 deciviews or less. The maximum improvenfentthese facilities combined is
0.11 deciviews at LWA and 0.03 deciviews at TRNPRrdyuthe most impaired days. To
achieve this minute amount of improvement wouldunegan annual cost of 68 million
dollars. The Department has concluded that th@tramount of visibility improvement
does not warrant such costs. As pointed out in 3H&, other control options will
improve visibility on the most impaired days evesd.

(C) The Department did evaluate LNB+SNCR at theefope Valley Station and LEC
Retrofit at the Tioga Gas Plant (see Tables 9.8 @8). The cost on a dollar per
deciview basis and the trivial amount of visibilitynprovement does not warrant
requiring these controls.

(D) In establishing a baseline for calculating tiest effectiveness of a control option, we
used the emissions for the 2350 Hp engines afésritrere refurbished since it represents
current normal operations for these engines andipated future emissions. You cannot
ignore money that has been spent to reduce emsssiefore the reasonable progress
analysis began or was ever envisioned. To do sddyarovide an artificially low cost
for additional reductions and is contrary to thethmdology for making BART and
BACT determinations.

The WRAP Report dated May 18, 2009 lists an efficyeof 80-90% in Table 4-1 for the

1920 Hp engines. Table 4-2 lists an efficienc@¥%. The NDDH has determined that
80% is more reasonable for emission limits that tmaslude startup, shutdown and
malfunctions. For the 2350 Hp engines, the WRAPBdRElists a range of 33-67% (see
Table 4-2). The NDDH determined the middle of thage was appropriate for these
engines that are emitting 70% less,Nfan the engines that were not refurbished.

Comment 13 Section 9.5.1, Step 3, p. 183-185: Visibilitggrovement is not one of the four
Reasonable Progress statutory factors (cost of kamee, time necessary for compliance,
energy/non-air quality environmental impacts of ptiance, and remaining useful life of any
potentially affected sources), but the State hasfltxibility to consider it in decision-making.
The State selected a number of emission units @ienpial Reasonable Progress controls;
however, as shown in Table 9.9, NDDH may have elatad these from consideration due to a
perceived small visibility improvement attributed teach control measure. The cost
effectiveness ($/ton) for reducing emissions at uanlmer of the sources considered for
Reasonable Progress controls is similar to the edfgctiveness that NDDH considered
appropriate for control at the BART sources. Thuis reasonable to consider controlling these
sources as well. The relatively low visibility kit for controlling an individual unit should not
be a major factor to consider when selecting RestslenProgress measures; given the ultimate
purpose of the Regional Haze program, cumulatifecef across sources need to be considered.
In addition, since NDDH has chosen to rely heawityvisibility improvement for its decisions
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on Reasonable Progress controls, we consider iort@pt to include the 98percentile day
results in addition to the 20% worst days resulls. our view, since the $8percentile day
results are used in determining BART, and NDDH ¢fassen to rely on visibility improvement
in determining Reasonable Progress controls, itamaense to include the™@ercentile day
results under Reasonable Progress to suppleme0¥%evorst days results.

Response: The purpose of the Regional Haze program isnfrove visibility. The Department
considers this purpose in its decision making peceEPA, in this comment, acknowledges that
a state has the right to consider the amount dilrig improvement. Because of the purpose of
the rule, visibility improvement has weighed hegvih our determinations on reasonable
progress. (See our discussion in the responsemmn@nt 12B on how visibility was weighed
for the BART determinations.)

In 40 CFR 51.308(d) it states “The reasonable m®gygoals must provide for an improvement
in visibility for the most impaired days over therfpd of the implementation plan and ensure no
degradation in visibility for the least impairedydaover the same period.” 40 CFR 51.301 states
“most impaired days means the average visibilitpammment (measured in deciviews) for the
twenty percent of monitored days in a calendar yedin the highest amount of visibility
impairment.” Least impaired days means the avenagmility impairment (measured in
deciviews) for the twenty percent of monitored damya calendar year with the lowest amount of
visibility impairment. Because of the reasonabtegpess requirements and the regulatory
definitions, we believe $8percentile values for visibility improvement arappropriate.

The maximum amount of improvement that would beeaad by the top controls listed in Table
9.9is:

Source TRNP LWA*
AVS (each unit) 0.028% 0.051%
Coyote Station 0.112% 0.205%
Tioga Gas Plant 0% 0.255%
* Calculated from the baseline visibility conditsn

If the top technologies from Table 9.9 are assessmdulatively, the improvement would be

0.169% at TRNP and 0.561% at LWA. The Departmensitiered this amount of improvement

to be inconsequential. The other technologiesuawatl would provide even less improvement.
The capital cost to provide this much improvemengstimated at 243 million dollars with an

annualized cost of over 68 million dollars. Thestceffectiveness is over 618 million dollars per
deciview at LWA and 2.3 billion dollars per decwieat TRNP. EPA’s Guidance for Setting

Reasonable Progress Goals Under the Regional Hagealmh (June 1, 2007) states “Therefore,
in assessing additional emissions reduction stiedef@r source categories or individual, large
scale sources, a simple cost effectiveness essmateed on a dollar-per-ton calculation may not
be as meaningful as a dollar-per-deciview calcoihati .” It appears EPA is ignoring its own

guidance by dwelling on the dollar-per-ton costeefiveness and ignoring the dollar-per-

deciview cost effectiveness. We stand by our datisot to require additional controls.
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Comment 14 Section 9.5.1, Time Necessary for Compliance,8n: As noted in our August
12, 2009 preliminary comments on the WRAP’s May 28)9 DraftSupplementary Information

for Four-Factor Analyses for Selected Individual Facilities in North Dakota, this timeline for
compliance seems to be overestimated and/or doagsrdunt for steps that can be completed in
parallel. In addition, the time necessary for cbamze should not include time to develop
regulations. If new regulations are necessaryh segulations need to be submitted with the
forthcoming SIP. The WRAP report indicated thab tyears may be needed to develop the rules
to implement Reasonable Progress strategies. Jthtement implies that the State lacks
authority to develop and submit a SIP to addresss&®able Progress and Long-Term Strategy
requirements, including relevant Reasonable Pregresasures. Please verify that these
concerns with the WRAP report were not carried ovtr the North Dakota SIP.

Response: The Department has stated that up to 6% yearddwme needed to implement any
additional controls. In the case of the Coyotdi&@tait may be longer depending on when that
portion of the SIP is approved. The Departmenielek it can issue Permits to Construct for the
Coyote Station and Heskett Station that containireqents to reduce emissions. However, we
believe the full-time frame listed in the EC/R refgs reasonable.

Comment 15 Section 9.5.1, Reasonable Progress Goals — RelgGontrols for Point Sources,
p. 186-187: Again for comparison, since NDDH hagsg to rely on visibility improvement in
determining Reasonable Progress controls, it iscgpiate to also provide and consider th& 98
percentile day results in aggregate. In additgimen that the cost effectiveness ($/ton) for
reducing emissions at a number of the sources deresi for Reasonable Progress controls is
similar to, or less than, the cost effectivenesd tWDDH considered appropriate for control at
the BART sources, it is unclear why some additioRaksonable Progress controls are not
warranted in the current planning period.

Response: See responses to Comments 12B and 13.

Comment 168 Section 9.5.4, Coyote Station, p. 189: It appélaat NDDH believes at least this
minimal level of control is reasonable now. As fsugvhy isn't it included as a required
Reasonable Progress control in the SIP? Furthby, & the related Permit to Construct
contained in Appendix A, BART Modeling ProtocolsdafAnalyses? Finally, this “agreement”
must not preclude NDDH's re-evaluation of this s@uin future planning periods.

Response: The Department determined under the Reasonatigrdds Analysis that no
additional controls were required at the Coyotei&@ta Although no additional controls are
required by rule or law, we have reached an agreemeh the owners of the plant to reduce
NOx emissions even though no visibility improvement e realized. To avoid any precedent
for other sources under the Reasonable Progressmndhe Coyote discussion is not included
under the Point Sources Section (Section 9.5.1)e discussion regarding the Coyote Station
has been relocated to Section 10.6.1, Emissionsid®eds Due to Ongoing Air Pollution
Control Programs.
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Comment 17 Section 9.6, Visibility Modeling and Weight Bvidence, p. 191-193:

The statement that implementing additional contabl&ntelope Valley Station, Coyote Station,
and Tioga Gas Plant “will not significantly affectirrent visibility conditions or the amount of
time necessary to achieve natural conditions” -misleading. Visibility improvement in
aggregate should result in more progress. Thasee®are within NDDH’s control (as opposed
to the Canadian sources) and are cost effectigeritrol. We understand that NDDH is not able
to meet the uniform rate of progress in this plagrperiod, but this does not justify the lack of
Reasonable Progress controls on these sources.

Response: We strongly disagree with your assertion thatgtatement that additional controls at
the Antelope Valley, Coyote Station and Tioga GesP‘will not significantly affect current
conditions or the amount of time necessary to aehieatural conditions” — is misleading. As
pointed out in the response to Comment 13, appicadf the most efficient cost effective
($/ton) controls will only produce a 0.169% imprawent in visibility during the most impaired
days at TRNP and 0.561% at LWA. The amount of timachieve natural conditions would
decrease from 156 years to 151 years at TRNP amad 232 years to 201 years at LWA. We
stand by our statement.

As for requiring controls, see the Response to Cems12B and 13 and our Reasonable
Progress analysis with the SIP.

Comment 18 Table 9.14, Reasonable Progress Goals, p. T8&: addition of the goals based
on WRAP’s modeling approach is useful; howeverifitation should be provided as to which
goals are being established by NDDH.

Response: The SIP has been revised to indicate the Reaboiraiogress goals are based on the
Department’s modeling.

Comment 19 Section 10.6.5, Smoke Management TechniquesAfpiculture and Forest
Management, pp. 204-205: A statement needs taltbedathat NDDH will re-evaluate potential
emissions reductions on sources within North Ddkatantrol in future planning periods.

Response: Agreed

Comment 20 Section 11.6, Rules for Non-BART Point and A&aurces, p. 213: Although

NDDH has determined that it is not reasonable totrob these sources during the current
planning period, this section implies that NDDHKa&uthority to develop and submit a SIP to
address Reasonable Progress and Long-term Strategyirements, including relevant

Reasonable Progress measures. It is not appm®poiatse this lack of authority as justification
for elimination of Reasonable Progress controlsthe current planning period nor is a
commitment of this nature acceptable to addressnements.

Response: The Department has not used the lack of claeigarding implementation of controls
on non-BART sources as a reason for not requiriogtrol. The reasons for not requiring
control are based on the four statutory factore @ection 9.5.1 of the SIP and our response to
Comments 12B and 13). Since our analysis of the $&batutory factors indicated additional
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controls were not reasonable, we had no reasdatiéycour authority for these controls. Before
the next review period, the NDDH'’s authority wik [olarified.

Comment 21 Appendix A.2.2, AECOM’s August 12, 2009 RespotseConcerns Regarding
BART Exemption Modeling for Heskett Unit 2:

(A)

(B)

NDDH’s 2006 CALPUFF BART exemption modeling indted that baseline emission
impacts would result in a visibility impact of 0.82civiews (dv) at TRNP and 0.58 at
LWA. Predicted visibility impairment exceeding (% would make the facility subject-
to-BART. MDU then contracted with ENSR to makeimements to the State’s analysis
that included reducing the grid size from 3 km thni and a number of other settings in
the model that are not consistent with current Efefaults settings for the CALFUFF
model. To address this issue, in November 2009 NDBEPA, MDU, and the FLMS
negotiated a modeling protocol that involved reragrihe model for BART applicability
using the current EPA default model settings. MBadently completed the revised
modeling and provided the results in a DecembeR@@9 report. The results show that
the facility is exempt from the BART requirementSPA has obtained and is reviewing
the modeling files to verify these results. Givérat this updated modeling was
completed after the start of the current public s@nt period on the Regional Haze SIP,
EPA will provide additional comments on this issfighe revised modeling fails to
address our concerns. Please note that NDDH edtrto revise the SIP to include the
revised modeling and your related conclusions. Ewesion will need to follow North
Dakota'’s public participation process for SIP revns.

We also note an inaccurate reference in AppeAd2.2 stating that EPA accepted Rapid
Update Cycle (RUC) prognostic meteorological datause in NDDH’s S@ Periodic
Increment Review. EPA has not taken action to @mMNDDH’s Periodic Increment
Review.

Response:

(A)

(B)

The Department believes MDU Heskett Unit 2 xempt from the BART requirements
and apparently EPA now agrees with that deternunatiThe source will be reviewed
under the Reasonable Progress requirements. Aal i@view of this source indicates a
95% reduction in S@(wet scrubber) and a 40% reduction in,NONCR) will produce a

visibility improvement of only 0.009 deciviews aRINP and 0.003 deciviews at LWA
during the most impaired days. It is unlikely thay additional controls will be required.

We acknowledge that final action has not bedem.

Comment 22 Appendix B.5, BART SCR Technical Feasibility Aysis for North Dakota
Lignite:

(A)

While we agree with your determination that Ldust SCR and Tail-End SCR are
technically feasible, we do not agree with all lo¢ technical aspects or conclusions of
the analysis, especially as they relate to HightB@&R. As you know, we have done a
thorough review of the technical feasibility an&yssubmitted by Minnkota for Units 1
and 2 at Milton R. Young Station and NDDH’s prelvary BACT determination
published for public notice on June 11, 2008. @omments and supplemental
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(B)

information were provided in previous letters froBPA Region 8's Office of
Enforcement, Compliance, and Environmental Justiwehe North Dakota Department
of Health, Division of Air Quality. Our letters provided substantial information and
evidence that all SCR technology, including HighsD8CR, is technically feasible at
facilities burning North Dakota lignite, and we ¢tiome to stand by those comments.

Please see p. 8 of the Institute of Clean AmPanies (ICAC) May 2009 White Paper
on SCR Control of NQ Emissions from Fossil Fuel-Fired Electric Powerrf,
contained in Enclosure 3 for your use. This paoleiresses feasibility of SCR on lignite-
fired boilers and, while noting “[llignite from dd#rent mines has some common
characteristics but also differs in some significarays,” states that “[wl]ith proper
design, lignite applications can be successfulltie TCAC paper addresses the technical
issue of high sodium in lignite and states thghgse poisons are not an issue as long as
the catalyst stays above dew point conditions.”

Response:

(A)

(B)

We stand by our response that HDSCR is notrieclly feasible for North Dakota
lignite. The preponderance of the evidence indediDSCR cannot be successfully
operated on North Dakota lignite and is, therefao#,technically feasible.

This White Paper was developed by companies dha in the business of selling air
pollution control technology. Therefore, theirtstaents must be evaluated carefully and
proper consideration given to the source. The ¥VRdper states “These poisons [Na/K]
are not an issue as long as the catalyst stayseatbew point conditions.” This is in
direct contrast to Zheng, et. al., (2008) that tbtimat the submicron Na and K aerosols
migrate into the catalyst pores by diffusion, md&ely surface diffusion, with
temperatures above the dew point. Zheng, effoaind rapid catalyst deactivation under
normal operation conditions. This statement i dls conflict to experience with
biomass boilers. Under normal operating conditiires above the dew point) rapid
catalyst deactivation has been found. Most, ifalhtbiomass boilers are now equipped
with tail-end SCR (e.g. Amager Station). CeramMimnkota’'s response to questions
about the SCR cost estimate (2/11/10), states ‘{Saeabsol particles can penetrate and
neutralize active catalyst sites even in dry coods.” Ceram also stated “Catalyst
installed in even low dust and tail-end locations poisoned from the exposure to the
flue gas” and “moreover, the high levels of phospBpsodium and potassium found in
the mineral analysis will increase deactivatiorsdt It is also in direct conflict with the
Minnkota efforts to secure a catalyst guaranteeafdail-end or low-dust SCR. Two
companies, Ceram and Haldor Topsoe, refused to gifif@rantees without previous pilot-
scale testing.

The White Paper does not state which type of SGBRSCR, LDSCR, or TESCR) will
be successful with proper design. The Departmastdetermined that only LDSCR and
TESCR will be successful. The Department’s opiniaaly not be in conflict with the
White Paper; the White Paper is just not specifiough for any determination to be
made.
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Comment 23 Appendix C.1, Leland Olds SCR Cost Estimate: Ndge numerous concerns
with the May 2009 Leland Olds BART Update, Tail-Eklective Catalytic Reduction
(TESCR) Cost Effectiveness Evaluation, as prephye8argent & Lundy for Basin Electric and
utilized by NDDH in its BART determinations for lald Olds. In summary, several
unsubstantiated and likely inappropriate assumptionpact the cost effectiveness numbers
relied upon by NDDH to eliminate SCR in its BARTteleninations for Leland Olds Units 1 &
2. These assumptions result in calculated costIEHSCR that are biased high. If a more
reasonable set of assumptions are incorporatedhgaanalysis, it will likely show SCR to be
cost effective on the cyclone unit (Leland Oldst®); and it may also be cost effective for the
wall-fired unit (Leland Olds Unit 1). Please seg detailed comments in Enclosure 2.

Response: For making cost estimates for control technologyiew, the BART Guideline
recommends the EPA Air Pollution Control Cost Mdn(&PA/452/13-02-001). However, the
manual cannot be used for determining the coste8JR (Section 2.4 for Selective Catalytic
Reduction). Although the Control Cost Manual canpe used for TESCR, it does provide a
statement on the accuracy of the cost estimatesrgtea by the manual. Chapter 2, Section 2.2
states “As mentioned in Chapter 1.1, the costsemtidnating methodology in this Manual are
directed toward the “Study” estimate with a nominaturacy of 830% percent.” We believe
Basin Electric’s estimate is withir38%. With the respect to the specific comments:

(A)  Steam for reheat.

Basin Electric has indicated that using steam rieleat in North Dakota winters
represents unique challenges that would greathease operation and maintenance costs
and downtime. A steam reheat system would habe tdesigned for -40°F temperatures
plus the operator must have the capability to serthie system in the harsh conditions of
a North Dakota winter. As indicated by Minnkotheir previous experience with the
reheat of the flue gas from Unit 2 using steam m@tspositive and was abandoned. The
Department believes this experience is directlyliapbple to Leland Olds Station.

There is no indication that the units at Leland<dre turbine limited. Therefore, using
steam could have an electrical penalty for thesuniEor Unit 2, this could amount to
nearly 5 million dollars per year.

(B)  Engineering calculations should be able to mteva reasonable estimation of the cost
within an accuracy of +/-5%.

This statement is contrary to the BART Guidelineacihrecommends using the Control
Cost Manual which has an accuracy 80%. Perry’s Chemical Engineer's Handbook
describes five levels of cost estimates 1) Orddviagnitude, 2) Study with an accuracy
of +30%, 3) Preliminary with an accuracy o02(%, 4) Definitive with an accuracy of
+10%, and 5) Detailed with an accuracy &% Detailed cost estimates require final
drawings, specifications and site surveys. In otdeachieve a 3% accuracy, detailed
engineering analyses including plans and spedibicatfor the SCR system will have to
be prepared. The BART Guideline does not reqtiielevel of detalil.
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(©)

(D)

(E)

The operating life of TESCR catalyst can beeeted to be in the range of 50,000 hours.

Minnkota was unable to secure any guarantee folith of a TESCR catalyst. EPA’s
expected catalyst life appears inconsistent withleast two catalyst/SCR vendors.
Without pilot scale testing, no definitive statermesgarding catalyst life can be made.

Only when the catalyst in the TESCR is beingled down to below the water dew point,
such poisoning will occur.

See response to Comment 22. In Haldor Topsogxrpantitled “The Influence of
Biomass Burning in the Design of an SCR Installd@tithey indicate that the tail-end
installation after a wet FGD will only minimizée amount of poisoning species entering
the SCR. To counter this poisoning, Haldor Topssed four counter measures to
minimize risk. These included a “bio-optimized” catalysthwa high vanadium content
and a high number of active sites to make the ystté¢ss susceptible to poisoning by
alkali metals. All of this indicates that poisoginf TESCR catalyst is a real concern
especially with organically associated sodium aoiggsium.

EPA claims that the wet scrubber will mostly albstire sodium and potassium aerosols
in the acidic scrubber slurry. This statemennisaonflict with data from Markowski et.
al. (1983). Markowski's data indicates the wetubbtrer at M.R. Young Unit 2 does not
remove the submicron sodium and potassium aerogws cause SCR catalyst
deactivation. The data actually suggests an iser@a submicron aerosols. Based on
this data, the Department believes a wet scrubier is designed for sulfur dioxide
control will have little effect on the sodium andt@ssium submicron aerosols. However,
the Department agrees that the sodium and potasaamsol concentration entering
either a LDSCR or TESCR will be sufficiently low @&tlow successful operation.

The Leland Olds LDSCR and TESCR systems wowdsimilar to the M.R. Young
systems. Minnkota, in their detailed response uestjions by the NDDH and EPA
(2/11/10), has responded to this same issue. Tk @ocess consultant for Minnkota
calculated a temperature gradient of 43-45°F. Tawlyst vendor recommended a
design up to 600°F. Based on 50°F temperatureigadnd a heat input of 5120 x°10
Btu/hr for Unit 2, Basin Electric has estimatedttheheating the flue gas will consume
approximately 115 x ToBtu/hr. Minnkota has estimated, based on a teatper
gradient of 43°F and a heat input of 4885 X Bfu/hr, that 96.2 x 10Btu/hr will be
required to reheat the flue gas for Unit 2. Th#edénce is attributable to the 7°F
temperature gradient difference and the differandeeat input to each unit. Since final
design specifications are not required for thisneetie (130% accuracy required), Basin
Electric’'s estimate of a 50°F temperature gradend a flue gas temperature of 600°F
are reasonable.

EPA claims that the only relevant information fropilot testing would be the catalyst

deactivation rate. The Department believes piatestesting will also help optimize the catalyst
volume that is required; the catalyst surface aespired, the required reagent injection rate,
expected reagent slip, whether a wet ESP is redjfireammonium bisulfate and/or ammonium
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sulfate emissions and an appropriate catalyst exaanice plan. All of these issues will affect the
annualized cost. However, the NDDH believes thet aif LDSCR and TESCR can be
estimated, without pilot testing, to within3& which is equivalent to the accuracy of EPA’s
Control Equipment Cost Manual which is recommeniolethe BART Guideline.

EPA has indicated that two weeks is too much timeeplace the catalyst. EPA has suggested
that five days would be more appropriate. AssunB8ntayers of catalyst, each layer would
contain 177 mof catalyst or approximately 85 modules. Schirmeral. in the paper In-Situ
SCR Catalyst Replacement indicated it took 9 dayseplace 90 modules at the TVA Allen
Fossil Plant not including cool down and vacuumirighe reactar Cool down of the reactor
and vacuuming is expected to take 3-4 days. Imtiaddreheating of the SCR prior to startup
will take another 1-2 days. Based on this data,NIDDH believes the S&L estimate of two
weeks to replace the catalyst is reasonable.

EPA has questioned the catalyst replacement salhedBasin Electric has estimated the cost
based on a six-month and 12-month replacement sthed’he NDDH believes LDSCR and
TESCR will have a replacement schedule that isaistybgreater than 12 months (10,000 hours
equals 13.7 months). Although 12 months is shglass than the 10,000 hours the Department
suggested was necessary for technical feasibiity,one knows the actual deactivation rate
without pilot scale testing. Because of the latkendor guarantees, a replacement schedule of
12 months appears reasonable. A replacement deheidii3.7 months would decrease the cost
effectiveness by approximately $52 per ton or 1.0.4%. The Department considers this
insignificant. The Department has determined thatcost is excessive at both the low end and
high end. The Department also considered the anafuvisibility improvement in the BART
determination. The amount of improvement betwe€R &nd the next most efficient option is
negligible.

Specific issues include:
(A)  The catalyst volume of 530%seems high.

Minnkota has projected a total initial catalystune of 768 m for M.R. Young Unit 2
(256 nt per layer and 3 layers). M.R. Young Unit 2 isethiat 477 MWe and Leland
Olds 2 is rated at 440 MWe. The M.R. Young Undeaign volume was provided by a
vendor. The DOI, in their consultation commentsineated that 645 tnof catalyst
would be required for Leland Olds Unit 2 basedlmn EPA’s Air Pollution Control Cost
Manual.  Given the Minnkota catalyst volume estamahe DOI estimate and the
uncertainties regarding the catalyst deactivataig,rthe catalyst volume appears to be on
the low side and therefore acceptable for the eststate.

(B) The selected NCEfficiency of 85% appears low — see response tor@ent 25.
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(©)

(D)

(E)

(F)

(G)

(H)

A capacity factor of 92.3% is erroneous sirces ibased on catalyst replacement every
six months.

From 2000-2008 Leland Olds Unit 2 had a capaa@ttdr of 87.4% based on hours of
operation. Catalyst maintenance will decrease dh@lability. Using a capacity factor
of greater than 92.3% does not appear to be rebksobased on the operating history.

The price of $7,500 per cubic meter appearh.hig

This is the same cost provided for the M.R. Yo&tation which the NDDH understands
is based on a vendor quote plus shipping, handiimg) taxes. It appears the cost is
reasonable.

The power cost of five cents per kilowatt appdagh.

The Energy Information Administration (EIA) rep®rthat the average retail price of
electricity in North Dakota is 6.89 center per Whtit. They also report that the average
wholesale price of electricity in the MRO (formeAPP) area was 4.86 cents per
kilowatt hour which is the lowest in the countryq8 cents/kilowatt hour average for the
U.S.). The S&L estimate of five cents per kilowadur appears reasonable.

Natural gas prices are currently between $85tdMBtu rather than $8 to $12 MMBtu
(inferred that cost of natural gas is too high).

Wellhead natural gas prices have been as muchl48vi§IBtu in the recent past.
Projecting natural gas prices must take into accthenU.S. economy, new legislation or
rules for the control of greenhouse gases incluthiegsurge in demand for natural gas as
a substitute for other fossil fuels to reduce GH@yket price speculation, the ability of
supply to keep up with demand and inflationary puess. The Energy Information
Administration (EIA) has predicted that the comnmrprice will range from $10.65 -
$12.12 per MMBtu from 2011-2030 (calculated as 2@68ars). The NDDH believes
$8 - $12/MMBtu is a reasonable estimate of averageral gas prices over the life of the
SCR system given the many factors that can inflag¢he cost.

Ammonia costs are currently more in the ranigg3®0-400 per ton rather than $450-700
per ton.

Ammonia costs are directly related to the costmafural gas since most anhydrous
ammonia is produced from natural gas. Based oiNIDBH’s expectation that natural
gas prices will increase, the range of ammonia ab$450 - $700 per ton is reasonable.

EPA notes that SCR retrofits in the U.S. ardl welow the $/kw price range calculated
by S&L.

EPA provided no details to support this claim. eTHDDH notes that Basin Electric’s
estimate is for TESCR; most SCR installations iea thS. are HDSCR which have a
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much lower cost. ERG has noted in their reviewhef PGE Boardman BART analysis
that the cost of SCR has escalated rapidly sinbd.2ERG found actual costs exceeding
$267/kw for HDSCR (2007 dollars). For the BoardnRdant, ERG’s estimate was $206
- $267/kw. The Black and Veatch estimate was 3809/S&L has used $376-$387/kw
for TESCR which includes a reheat system and gams$cheat exchangers not associated
with HDSCR. The NDDH believes the capital costireate is reasonable given the
uncertainties such as the design volume of theaeac

Comment 24 Appendix C.4, November 2009 Minnkota Supplemeht@, BACT Analysis
Reports for Units 1 & 2: In response to Minnkot8igpplemental BACT Reports, NDDH sent a
November 25, 2009, letter to Minnkota citing a laxkdetailed and comprehensive cost data
documentation in the Supplemental BACT Reports thedfailure to address the use of main
boiler steam for flue gas reheat. NDDH requested this information be submitted, as well as
a demonstration that the cost of N@moval for SCR is disproportionately high complaie the
cost of NQ control in other recent Best Available Control fieclogy (BACT) determinations
for coal-fired power plants. EPA has reviewed 8wpplemental BACT Reports and wholly
supports the statements in NDDH’s November 25, 26@6r. Given the fact that you are not
satisfied with Minnkota’s analysis and have reqeé@stdditional supplemental information, it is
not appropriate to rely on this cost analysis i@ BART context at this time. EPA has also
identified additional problems and concerns wite Bupplemental BACT Reports which must
be addressed for BART purposes as well, in accoslamth the requirements of 40 CFR
51.308(e)(1). (SIP must include documentatiorBFART analyses.) These additional problems
and concerns are summarized as follows:

(A) The additionaloutage time estimated in the Supplemental BACToRspfor catalyst
cleaning/replacement seems very high and is nopastgd. Considering there are
regular planned outages for both units, these tistesuld be attributed to catalyst
cleaning/ replacement activities that would noteotfise be accommodated during these
planned outage events.

(B) The estimated catalyst replacement scheduleerurtibth scenarios used in the
Supplemental BACT Reports is much shorter than ERAIId expect for Low-Dust
Selective Catalytic Reduction (LDSCR) and TESCRtays. Furthermore, the
assumption that one layer of catalyst would beawgd during each planned boiler
cleaning outage is made without any justificationd @hould therefore be given little to
no credibility in the final conclusions of the BAGihalysis.

(C)  All vendor correspondence related to catalpsts and replacement, as described in the
Supplemental BACT Reports, must be provided. Thadudes the original requests
submitted to the vendors by Minnkota and/or themsultants.

(D)  While the Supplemental BACT Reports give a gahdescription of how the pressure

drops and parasitic loads were calculated, MinnkotsDDH must provide more detalils,
including calculations to justify these high values
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(E) No data is provided for the temperature gradenthe regenerative gas-to-gas heat
exchanger, which is essential to determine theiredueheat input for either a natural
gas-fired or steam system. Furthermore, the asswalee of flue gas reheat of 600 ° F
must be justified. We would also expect this terapge to be different for a LDSCR
and TESCR due to significantly different $&hd SQ concentrations.

(D) The Supplemental BACT Reports claim there weoesimilar projects “on coal-fired
power plants in the United States that could beduséth adjustments, to properly
represent total installed cost” for MRYS. MinnkaaNDDH should consider the data
from the PSE&G Mercer and We Energies South OaklCfacilities that have installed,
or will be installing, LDSCR systems.

(G) The cost values used for catalyst, natural gad, electricity appear higher than current
prices and must be substantiated. FurthermoreStipplemental BACT Reports assume
urea would be used as opposed to anhydrous ammBnota. options should be evaluated
and the least costly option selected, unless tiseaecompelling reason to use the more
expensive option.

Response: Minnkota has addressed the use of steam foratehetheir December 11, 2009
response to NDDH questions. The NDDH asked foitahal support for Minnkota’s position
on steam for reheat and several other items. Mitankas supplied a response to all of the
guestions the NDDH and EPA posed regarding the esisinate (2/11/10). The NDDH has
reviewed Minnkota’s responses and finds them tadmeptable. The NDDH is confident that
the range of costs provided by Minnkota have au@wy of 0%, which is the accuracy of
EPA'’s Air Pollution Control Cost Manual that is momended by the BART Guideline.

In determining BART for NQ at M.R. Young Station, the NDDH considered alkfistatutory
factors. Our analysis of the costs indicate thathlcosts calculated by the NDDH and by
Minnkota are excessive over the entire range ottsts estimated. In addition, the incremental
cost effectiveness of SCR (LDSCR and TESCR) + ASQO$/Axcessive when compared to
SNCR + ASOFA. Finally, the incremental amount &ihility improvement of SCR + ASOFA
versus SNCR + ASOFA is negligible. Each of thes#drs (i.e. cost effectiveness, incremental
cost or visibility improvement) by themselves wodidtate that SCR + ASOFA is not BART.

The NDDH also considered the uncertainties reggrttie technical feasibility of LDSCR and
TESCR. Since Minnkota was unable to secure a veguiarantee, the successful application of
LDSCR and TESCR is more questionable.

Having considered the cost effectiveness, increatembst, the incremental visibility
improvement, and the uncertainties regarding thecessful application of SCR to a source
combusting ND lignite, the NDDH has determined BBART is not represented by SCR.

Comment 25 Appendix J.1, Consultation with Federal Land dgers: We note that in several
of your responses to FLM comments, you cite to EEPAugust 28, 2009 Advanced Notice of
Proposed Rulemaking (ANPR) regarding the Four Qsri®ower Plant BART analysis. The
ANPR does not represent an Agency decision bueratitludes information on which EPA
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Region 9 seeks comment. At this point, no Agenasitmpn has even been proposed, much less
finalized. It is not appropriate to rely on thegust 28, 2009 ANPR to support your position
regarding BART analyses in North Dakota.

Response: The Department has reviewed the EPA Air Pollut@ontrol Cost Manual which
states “In practice, SCR systems operate at eftoés in the range of 70% to 90%.” EPA’s Air
Pollution Control Technology Fact sheet for selectcatalytic reduction (EPA-452F-03-032)
states “SCR is capable of N@duction efficiencies in the range of 70% to 90%he Oregon
DEQ hired Eastern Research Group, Inc. (ERG) taevevthe BART analysis for the PGE
Boardman Plant. In their review, ERG stated “Wiglgard to the performance of existing low
NOy burners (LNB) with overfire air (OFA) and SCR, uetions of 70 to more than 90 percent
have been documented from recent installations;elrew these are based on units that operate
mainly during the ozone season and that have sutstapportunity for off-season maintenance
and catalyst cleaning. The impact of existing LiWBh OFA and SCR of the Boardman Plant
under year-round operation would need to be corsidén selecting a permit level.” The
NDDH believes the use of 80% is a reasonable chimce source that must meet a BART
emission limit on a long-term continuous basis.

In addition to the ANPR estimate for SCR at therf@arners Power Plant, the Department also
reviewed the analysis commissioned by the Oregol@ D& the cost of SCR at the PGE
Boardman Plant. The analysis, which was prepaseé&dstern Research Group, Inc. (ERG)
states, “Nonetheless, all of these sources do poiat rapid escalation in SCR installed costs
since 2004. ERG analyzed the 2007 cost-basis latliminating the three highest and one
project that was known to be very dissimilar to tBeardman Plant characteristics. The
remaining nine projects range from $207/kw to $R&7/with an average of $227/kw. ERG
believes that this is a reasonable representali@®@7 costs of large SCR installations under
normal retrofit conditions.” This cost is two tiorée times the amount that would be estimated
using EPA’s Control Cost Manual. Further, thesste@are for HDSCR. The cost for LDSCR
and TESCR will be substantially higher because h&f tapital cost for the reheat system
(including heat exchangers) and the operatingfooseheating the flue gas.

Comment 26 SO, and NQ analyses: In general, analyses of control optexmd proposed
limits should not be based on worst-case coal smeEnand/or highest calendar year emission
rates. Use of averages should allow for accomnmauatf worst-case situations and will ensure
that the more common conditions are adequatelydomi

Response: The BART guidelines states “the baseline emissi@mte should represent a realistic
depiction of anticipated annual emissions for tharse.” Using worst-case emissions represents
a realistic scenario because the scrubber will have designed for that coal and operation and
maintenance costs will be higher with this highdfus coal. North Dakota lignite is extremely
variable in both quality and sulfur content. Usiag average sulfur content will not
accommodate worst-case conditions. For Minnkata, siandard deviation of the sulfur content
amounts to 0.53% sulfur or 57% of the average sutfintent. Prediction of future sulfur
content has been based on a limited number of sareles. Using an annual average for the
baseline eliminates some of this variability; hoegvit does not eliminate it all. The
Department believes that a sulfur content at, @r,ndhe maximum annual average provides a
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realistic depiction of emissions. This is the saaseusing the maximuriwo years of the last
five or ten years to predict the baseline emisgsiaie as suggested by EPA in the BART
Guideline and in response to questions on BART &foie 7, August 3, 2006). The difference
is that you have to look into the future to see wwh@ years will provide the maximum emission
rate.

For BART, EPA has indicated the limit must be oBGaday rolling average. A 30-day rolling
average emission rate is not equivalent to an draueaage emission for North Dakota lignite
which is highly variable. Our review of scrubbgst®ms in North Dakota indicates as much as a
one-third difference between these two emissiogstail o account for this variability, the annual
emission rate must be adjusted upward to get aa$0Ordlling average. In addition, the
Department has not allowed an exemption from theRBAemission limits during
startup/shutdown or malfunction (SSM). Therefd8M must be considered in setting the
BART emission limit. Using a near maximum sulfuntent allows the Department to set the
BART limit without making an adjustment for SSM.

For NQ,, the average of the highest two years out of #w five years was used by the
Department to establish a baseline. This is cterdiswith the BART Guideline (Section
IV.D.4.d.1). Itis also consistent with EPA’s A8, 2006, response to comments (Question 7)
and consistent with BACT determinations.

Again, a 30-day rolling average N@mission rate is not equivalent to the annual ayer
emission rate for boilers firing North Dakota lig;i Our analysis indicates the 30-day rolling
average can be 15% or more higher than the anneehge emission rate especially when SSM
is considered.

Comment 27 NOy analyses, Step 3: Evaluate Control Effectiver@@sRemaining Control
Technologies: Based on our comments #22-24 abodeEmclosure 2, please ensure that
inappropriate assumptions in the cost analysesSfOR were not carried over to the NDDH
BART determinations for any of the facilities rewied. In addition and as we have commented
in previous correspondence, incremental cost aealgse intended to be a useful supplement,
not a replacement, for standard $/ton calculatioltss not unusual that the incremental costs
will be greater than the average cost effectiverassshe level of control increases, but this
should not be an automatic basis for eliminatingpption which has a reasonable average cost
effectiveness.

Response: The Department believes that cost estimatesvidhet 30% of the actual cost which
is similar to the costs provided by EPA’s Contr@s€Manual (see Responses to Comments 22-
24).

Incremental cost was considered in evaluating #mous control options. As provided in the
BART Guideline, “The greater the number of possimatrol options that exist, the more weight
should be given to the incremental costs vs. aeemmgts.” The Department evaluated at least
five different NQ control options for each source subject to BAR$.sich, more weight was
given to the incremental cost as recommended byBHRRT Guideline. The Department
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considered all five statutory factors in determinBBART including average cost effectiveness
and incremental cost.

Comment 28 The visibility impact analyses need to elimingéte reference to “3 units” for
TRNP, as requested by the FLMs. We note thatctimsige was made in the SIP text and should
be carried over to these documents. TRNP wasifeihtis a single national park under the
Clean Air Act Amendments of 1977 (42 U.S.C. 7478ys, there is only one mandatory Class |
Federal area for this park. By dividing this Cldsarea into 3 units, there may be slight
reductions in benefits predicted when modelingvisiility effects of applying controls.

Response: North Dakota has two Class | areas within its be@uies: the Theodore Roosevelt
National Park which consists of three separate distinct units and the Lostwood National
Wildlife Refuge Wilderness Area. The Departmennsiders the three units of Theodore
Roosevelt National Park to be three separate domramodeling purposes for the following
reasons:

A. Theodore Roosevelt National Park (TRNP) as a E&3s | area consists of three units
(see 44 FR (November 30, 1979) at 69125 and 63U2TFR § 81.423 and NDAC § 33-
15-15-01.2 (Scope) relating to 40 CFR 52.21(e)he &reas are not contiguous. The
North Unit and South Unit are separated by apprai@hy 38 miles.

B. Federal regulation, 40 CFR 51.301, stat@slvérse impact on visibility means, for
purposes of section 307, visibility impairment whib interferes with the
management, protection, preservation, or enjoymentof the visitor's visual
experience of the Federal Class | area. This detaination must be made on a case-
by-case basis taking into account the geographic text, intensity, duration, frequency
and time of visibility impairments and how thesetéas correlate with (1) times of
visitor use of the Federal Class | areas, and l{g) ftequency and timing of natural
conditions that reduce visibility. This term dagst include effects on integral vistas.”
(Emphasis added) Combining the three units of TRIN® a single area for visibility
analysis fails to address the “geographic exteh#ny visibility impairment.

C. The North Unit is not visible from the South Uand vice versa. The commingling of
receptors from the units for a visibility analysmsrepresents the ability of a park visitor
to observe features in another unit.

Any viewable scenes outside any unit of TRNP faitiin the unit are “integral vistas”.
The effects on integral vistas are not considereénmdetermining whether an adverse
impact on visibility will occur. There are no geglcal features, terrain or structures in
any unit of TRNP that are viewable from anotheit @cross the land regions separating
the units. For example, terrain peaks in the Sairtht would have to rise at least 900
feet above terrain in the North Unit, due to thetliEa curvature, to be seen by a visitor in
the North Unit. So the visual range of visitorsane unit does not include aspects of
another unit.
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D. The Department has treated the units as sep@lass | areas for 30+ years for purposes
of PSD increment consumption without objection frEBPA or the FLMs prior to 2006.

E. Treating the three units as a single Classd affectively extends Class | status to areas
between the units which are classified as Clabyg tule and law.

F. The units have three different names, the Salrl, the North Unit and the Elkhorn
Ranch Unit.

Comment 29 Section 1.A.2., Compliance Date: The last [gerd...approves this permit as
part of the BART SIP” needs to be revised to “...@wes this permit as part of the Regional
Haze SIP.”

Response: Agreed

Comment 30 Unit 1 SQ BART evaluation, p. 5. As we have commented irvpus
correspondence, we have concerns with the use (8) 8 an alternative emission factor for
SO,. NDDH'’s response did not adequately justify tise wf the alternative. The alternative
factor was based on a study contained in NDDH’'soder review of PSD S®increment
consumption. In that study, an emission factoBo#(s) was proposed. For the Leland Olds
BART determination, an emission factor of 35(s) waed to provide a conservative estimate of
the uncontrolled emission rate. In the periodide®, NDDH apparently used CEM data from
recent years to derive an alternative emissiorofact estimate sulfur emissions. The EPA AP-
42 emission factors were developed in the mid-19@$ include test data gathered at lignite
burning power plants in North Dakota and elsewheERA has concerns about using recent
CEM data to adjust emission factors given that goality may have changed over the years, or
may change in the future. However, in this instéaitcdoes not appear that the use of this
alternative emission factor affects the resulthhefSQ BART determination.

Response: AP-42 makes several statements about the ube @missions factors in the
document. These include:

. Data from source-specific emission tests or cowtisuemission monitors are usually
preferred for estimating a source’s emissions bezatnose data provide the best
representation of the tested source’s emissions.

. Use of these factors as source-specific permittdinaind/or as emission regulation
compliance determinations is not recommended by .EBécause emission factors
essentially represent an average of a range ofsemisates, approximately half of the
subject sources will have emission rates greatmn the emission factor and the other
half will have emission rates less than the facdsrsuch, a permit limit using an AP-42
emission factor would result in half of the sourbesg in noncompliance.

. Average emissions differ significantly from soure source and, therefore, emission
factors frequently may not provide adequate esamatf the average emissions for a
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specific source. The extent of between-source baitiathat exists, even among similar
individual sources, can be large depending on pyaontrol system, and pollutant.

AP-42, in the Introduction-Figure 1, indicates ti@&EM data provides the best reliability for
estimating emissions.

Based on the above, the Department believes arsiemifactor based on actual CEM data is far
superior to the AP-42 emission factors. The basedimissions that were estimated based on an
emission factor derived from CEM data provides thest accurate data available. Using an
inferior AP-42 emission factor would degrade theRBAprocess. No changes were made based
on this comment.

Comment 31 Units 1 and 2 NQBART evaluations:

(A) NDDH has revised its analysis and determineg tHtDSCR and TESCR are technically
feasible and includes separate cost estimatesdir ¥ystems. However, there is no
explanation as to how the LDSCR cost values wetaimdd. Please clarify and include
all supporting documentation in the SIP. See 4R GE.308(e)(1).

(B) Based on our review of Basin Electric’'s May 2Z2)09 supplemental TESCR cost
analysis and NDDH'’s July 2009 SCR Technical FebsibAnalysis for North Dakota
Lignite, we do not agree with certain assumptiossduin the TESCR cost analysis.
Please see Enclosure 2 for more detail, as walasomments #22-23 above. Step 3 of
the BART determination needs to be revised to exddtleese concerns. These revisions
are likely to considerably improve the cost effeetiess of TESCR for each unit, making
it a reasonable selection for BART. In additiohjstversion of the draft BART
determination includes new cost estimates for LDS@R explained above, it is unclear
how the cost values for LDSCR were derived.

Response:
(A) The costs for LDSCR at Leland Olds were basecercost estimate for M.R. Young 2

Station. The cost of TESCR was reduced proportendd arrive at a cost for LDSCR.
The smallest differential was used for the pubbenment period. The Department has
revised the estimate based on the average of thed'@alone” costs using M.R. Young 1
data for Leland Olds 1 and M.R. Young 2 data folahd Olds 2. The detailed
calculations are included in Appendix C.1.

(B) See our response to comments 22-23, we believedsieestimate is within £30% as
would be estimated using the Control Cost Manual.

This comment seems to ignore the other four fadtwait are involved in making a BART
determination, especially the amount of visibiliignprovement. Our cumulative
modeling for Unit 2 shows only a 0.01 deciview ilmpement, in the most impaired days
for SCR & ASOFA versus RRI & SNCR. The Departmeas lthe flexibility to weigh
each factor as it chooses. The Department weigisdallity improvement fairly heavily

in this analysis because the costs were very Aigh.Department has determined that the
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costs are excessive and the visibility improvemsrgo small that selection of SCR as
BART is unwarranted.

Comment 32 Unit 1 NQ, BART evaluation, Step 3, p. 13: We note your n&fiee to EPA’s
August 28, 2009 Advanced Notice of Proposed RulengadANPR) regarding the Four Corners
Power Plant BART analysis to support the use @@ control efficiency for SCR with reheat.
The ANPR does not represent an Agency decisionrdther includes information for which
Region 9 seeks comment. At this point, nothing éngen been proposed much less finalized. It
is not appropriate to rely on the ANPR to suppatiryposition regarding BART analyses in
North Dakota. NDDH needs to explain why the massmonly accepted figure of 90% control
efficiency is not warranted. For more informatighease see the proposed and final Standards
for Performance for Electric Utility Steam GenemgtiUnits, Industrial-Commercial-Institutional
Steam Generating Units, and Small Industrial-Coneméinstitutional Steam Generating Units
(70 FR 9713, February 29, 2005 and 71 FR 9869,uaepr27, 2006) and the May 2009 ICAC
White Paper, pp. 4 and 7 (contained in EnclosuretBis letter).

Response: Although the ANPR was cited, that was not thé @ocument that was relied on.
The EPA Air Pollution Control Cost Manual statesn ‘practice, SCR systems operate at
efficiencies in the range of 70% to 90%”. EPA’s Rollution Control Technology Fact Sheet
for SCR (EPA-452F-03-032) states that SCR is capablNQ, reduction efficiencies in the
range of 70% to 90%. The Arizona DEQ determined 8@R with LNB could achieve 75%
reduction. The Oregon DEQ commissioned Eastern @&elseGroup (ERG) to evaluate the
BART analysis for the PGE Boardman Plant. In th&éachnical Memorandum #2 (copy
attached), ERG states “With regard to the perfooaanf existing low NQ@ burners (LNB) with
overfire air (OFA) and SCR, reductions of 70 to entinan 90 percent have been documented
from recent installations; however, these are basednits that operate mainly during the ozone
season and that have substantial opportunity fesedson maintenance and catalyst cleaning.
The impact of existing LNB with OFA and SCR at tBeardman Plant under year-round
operation would need to be considered in selectipgrmit level.” The Department stands by its
decision to use 80% efficiency for SCR alone oateofit.

Comment 33 Unit 2 NQ, BART evaluation, pp. 23-31:

(A) Per the BART Guidelines, EPA has found that tise of SCRs at large cyclone units
burning lignite enables the units to cost-effedyiv@meet NQ rates of 0.10 lbs/MMBtu.
A revised cost analysis, using the necessary ad@rgs we have described in comment
#23 and Enclosure 2, will most likely show that SISRost effective at this large boiler.

(B)  For BART determinations, visibility improvememtust be based on the ®™®@ercentile
day results, not the 20% worst days. We do natagrat single source modeling under
the BART Guidelines overestimates visibility impemwent. See comment #4 above for
more detail. NDDH did not use this approach inrsgbility analysis for Unit 1 and it
must not be used for Unit 2.

(C) There appears to be a typographical erroreabfyinning of the last paragraph on p. 30 —
should be “BART” instead of “BACT?”
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Response:
(A) EPA did not evaluate the flue gas charactesstof North Dakota lignite when it

established the presumptive BART N@vels for cyclone boilers. This is in direct
opposition to the statements in the BART Guideliegarding technical feasibility of a
control option (i.e. technical feasibility is basem an evaluation of the flue gas
characteristics and the potential for successfpliegtion of the technology). Had EPA
evaluated the flue gas characteristics of Northdbakignite, they may have concluded
that HDSCR is not technically feasible; howeversnoh EPA analysis is available. This
failure of EPA will affect the estimated cost ofhasving the presumptive levels. Had
EPA conducted this analysis, the presumptive leYaiscyclone boilers combusting
North Dakota lignite may have been quite different.

(B) The Leland Olds Station is not subjected to BART Guideline (i.e. <750 MWe). 40
CFR 51, Appendix Y states, “For sources other tha@ MW power plants, however,
states retain the discretion to adopt approachas diifer from the guidelines”. As
demonstrated is the Response to Comment 4, siogteesmodeling, as recommended in
the BART Guideline, over predicts the amount ofibiidy improvement. The
Department’s cumulative modeling provides a moreueate estimate of the visibility
improvement that is reasonably expected to occut i@nmore compliant with the
requirements of Section 169A(g)(2) of the Clean Aat than the BART single source
modeling. We have exercised our discretion to his® dpproach for Unit 2 since the
costs for SCR on a dollar per ton of N@moved and the incremental costs are very
high.

(C) Agreed

Comment 34 The “References” section includes NDDH’s 200®gesed Alternative Air
Quality Modeling Protocol to examine the statustthinment of PSD Class | increments. This
protocol was never approved by EPA, and contedadents of this protocol cannot be relied
upon in your BART determinations.

Response: The reference only refers to emission factors wete calculated for the increment
consumption analysis. These factors were not useédel BART analysis; a more conservative
factor of 35(s) was used. As explained in the Respdo Comment 30, we believe this factor
provides a better estimate of sulfur dioxide eroissithan the AP-42 factors because it more
closely matches actual CEM data.

Comment 35 SG evaluation, Step 2,"2paragraph, p. 8: There appears to be a typogralphi
error in the ¥ to last sentence — should be Falkirk Mine inst&a@enter Mine?

Response: Agreed

Comment 36 SO analyses, Step 5, p. 11: The reader is refeodtid Great River Energy
(GRE) BART Analysis, pp. 47-51, for visibility impvement analyses. While the"dgercentile
results are provided in the GRE report, it is neampossible to understand the tables since
results are combined for S@nd NQ and there are no specifics provided for each stena
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NDDH needs to extract the relevant”%rcentile results from the GRE analysis - by yialt
and by specific scenario — and incorporate theecty into the BART determination document.
We note that this information has been added td\fgevaluation section but was still omitted
from this SQ evaluation.

Response: Appendix Y to Part 51, Guidelines for BART Detenations Under the Regional
Haze Rule states in part: “As long as these mosigent controls available are made federally
enforceable for the purpose of implementing BARTT that source, you may skip the remaining
analyses in this section, including the visibiltyalysis in step 5. Likewise, if a source commits
to a BART determination that consists of the mashgent controls available, then there is no
need to complete the remaining analyses in thisoset In the case of Coal Creek §Qhe
most stringent control available was selected aRBANd it will be made federally enforceable
in the Permit to Construct. The amount of vistiimprovement can be discerned from GRE'’s
analysis.

Comment 37 NOy analyses, Step 2: Eliminate Technically InfeasiBptions, p. 15: As noted
above in comment #22, we have provided substamtiaimation and evidence that all SCR
technology, including High Dust SCR, is technicdiasible at facilities burning North Dakota
lignite, and we continue to stand by those comments

Response: The Department believes the preponderance afeece indicates that HDSCR
cannot be successfully operated when North Dakgtaté is combusted making this option
technically infeasible.

Comment 38 NOy analyses, Step 3: Evaluate Control Effectivere@sRemaining Control
Technologies, pp. 15-16: NDDH needs to explain wiagcepted GRE’s suggested 80% control
efficiency for LDSCR instead of using the generaflgcepted 90% efficiency. For more
information, please see the proposed and finaldatais for Performance for Electric Utility
Steam Generating Units, Industrial-Commercial-tagtinal Steam Generating Units, and Small
Industrial-Commercial-Institutional Steam Genergtinits (70 FR 9713, February 29, 2005 and
71 FR 9869, February 27, 2006) and the May 20090@#hite Paper, pp. 4 and 7 (contained in
Enclosure 3 of this letter).

Response: See response to Comment 32.

Comment 39 NOy analyses, Step 4: Evaluate Impacts and Documesul®, p. 17:

(A) The elimination of SCR and SNCR based on umdety surrounding “potential”
ammonia contamination of fly ash is not approprialéhe BART determination should
be based on the 5-factor analysis, including argessary data to address this question.
GRE claims that installation of SCR or SNCR nme&gatively impact fly ash sales due to
ammonia slip and may result in an ash disposal lpnebbut does not provide any
manufacturer’'s data, vendor information, or otleehhical or commercial data to support
its claims. See 40 CFR 51.308(e)(1). (SIP mustlude documentation for BART
analyses.) It is our understanding that instalfatf SCR and SNCR result in very little,
if any, impacts to fly ash sales since the ammesligafor each control is now very low —
less than 2 ppm for SCR and less than 5-10 ppnSMCR. Given that this concern
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wasn't raised at the other BART sources where yaelproposed SNCR, we know of
no reason for it to apply to Coal Creek. We notat thou cite to an example from
Nebraska to support your decision. Please be editlzat the cited example is from a
draft BART determination analysis. The State obieska has not submitted to EPA
Region 7 its BART determination analysis as paradinal Regional Haze SIP. EPA
Region 7 has not, and will not, make a determimatiegarding the approvability of
Nebraska's BART determinations until it reviews @mponents of the final Nebraska
Regional Haze SIP and acts on the revision thratsgbwn public notice and comment
rulemaking.

Response: The commenter requested additional vendor inédion to support the determination
that SCR and SNCR will result in ammonia slip astl aontamination that may reasonably be
expected to negatively impact future ash salesditAxhal information to support that conclusion
is contained in a 2/9/10 GRE email that has beee@ddo the supplemental information
considered for the BART determination (copy attacke this response). This email contains
recent testimonials from ash marketers, buyerseaddproduct users that provide clear evidence
of negative impact on ash sales and use when this @gntaminated with ammonia by SCR and
SNCR systems. The commenter statement that duisunderstanding that installation of SCR
and SNCR result in very little, if any, impacts flg ash sales”... is contradicted by these
testimonials.

The commenter stated that EPA/R8 knows of no retsapply the ash-ammonia contamination
concern to Coal Creek since it was not a concesedan NDDH BART determinations for
other plants. The reason is simple: Coal Creekhés only North Dakota plant that has
developed a market for ash, that has investedeimtinastructure to sell ash, and that is currently
selling ash. It should be no surprise to anyoma¢ ¢bmpanies do not raise the issue of lost sales
for products that they do not market.

The commenter stated that NDDH could not use theré&dka DEQ determination that SCR was
not BART in part due to ash contamination by amracs supporting evidence because EPA
has not yet approved the draft Nebraska RegionaeFRP. It appears EPA fails to realize that
evidence can be considered credible to NDDH evdtPiA has not rendered an opinion on it.

This evidence has weight with NDDH because theeSiiNebraska has considered it and found
it to be credible. Nebraska's BART determinatigralgsis is proof that at least one other state
has come to the same conclusion on this matte Dd3HN

Comment 40 Evaluate Visibility Impacts, Step 5, pp. 17-19/e note that you have extracted
the visibility impacts data from the GRE BART ars$yto include in the NOBART evaluation.
However, it appears that you have presented théiomu results for SOand NQ controls, not
just the NQ results. Please clarify.

Response: See response to Comment 36.

Comment 4% Summary, p. 23: Please correct typographicakrgin the SQBART limits for
Unit 1 and Unit 2 — should be 95% instead of 94%.
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Response: Agreed

Comment 42 Il.A.4.a.: Please correct the typographicabenn the first paragraph — should be
95% reduction limit instead of 94%.

Response: Agreed

Comment 43 Unit 1 and Unit 2 NQBART evaluation:

(A)

In addition to objecting to selection of SNCR BART based on the North Dakota
record, we also object to your determination tlegiasate NQIlimits are appropriate for
startup. The record does not justify the needstarh separate limits, nor does it justify
that the selected values represent BART. As yoowknthe BART Guidelines
contemplate pounds per million Btu limits that appbntinuously, with a 30-day rolling
average period to accommodate, among other thpaential short-term fluctuations in
the emissions rate that may result during starungisother conditions.

As we have noted previously, separate startugdive not been sought by, or provided
to, other facilities (Leland Olds and Stanton)vidrich SNCR is proposed as BART, and
we know of no reason M.R. Young warrants specedittnent. NDDH alludes to the
Consent Decree as a basis for special treatmentaameed to harmonize the “BACT
limits” under the Consent Decree and the BART kmifirst, the Consent Decree terms
with respect to startup were the result of a negedi compromise in the context of an
enforcement action. The Consent Decree terms atrdinding in the context of this
BART determination, and Paragraph 66 of the ConBewtee in no way settles whether
separate startup BART limits are necessary or gpjate at M.R. Young. At this time,
no BACT limit has been established at M.R. Young.

NDDH also alludes to the fact that SNCR, and peshihe overfire air system, will not
work optimally during startup. Of course, this atso true for the other facilities
mentioned above. This fact alone is not convincing.

NDDH then references Minnkota’s claim that startas lasted up to 61 hours for Unit 1
and that noncompliance of this length will make ptiamce with the 30-day rolling
average emission limit “extremely difficult.” Frogour analysis, we cannot determine
whether Minnkota was exercising good air pollutioantrol practices to minimize
emissions during this period or to minimize theafian of the startup, whether this
length of startup was an anomaly, or what the ay@em®missions rate was during this
period. There is no mention of startups at Unitr 2vhether the same parameters can or
should be applied. Also, we cannot determine fithem analysis what the expected
“normal” emissions rate is using SNCR and overéire Presumably, your proposed
BART limits already include some margin of safaty éperational variation.

Also, NDDH has not evaluated potential impactstioé separate startup limits on
visibility or why the separate limits represent BARWe have found no indication that
the proposed startup limits represent the mosigarit level of control for those periods.
Furthermore, there is virtually no explanation iouy BART determination for the
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(B)

(©)

separate startup limit for Unit 2 or why it diffes® greatly from the proposed startup
limit for Unit 1, or why the other terms that apply the startup limit for Unit 2 in the
permit differ from those for Unit 1 or are warraghte

Even if we found the separate startup limits tguséfied, we do not believe the permit is
sufficiently clear with respect to determining cdimpce with the normal 30-day limits
and the 24-hour startup limits. In calculating &%+ averages, how will days be
accounted for that include some, but not all, hadrstartup? How will startups that are
less than 24 hours be accounted for in calculafidghour averages? Finally, we
guestion the use of heat input levels to defineehd of startup as opposed to using
temperatures. The latter would be more directigteel to SNCR performance.

As we have commented in previous correspondeheepresumptive limits should apply
as the control floor since the total generatingac#ty is actually greater than the reported
nameplate capacity of 734 MW, in fact, > 750 MWh d November 20, 1995 letter,
Minnkota advised NDDH that M.R. Young was operataidevels above nameplate and
requested a change in the permit description df ead to 277 MW for Unit 1 and 517
MW for Unit 2. These changes reflected the capasl of the units as they “are
currently with respect to generator output” andiltes a total generating capacity of at
least 794 MW. Per the BART Guidelines, EPA hasntbuhat the use of SCRs at
cyclone units burning lignite should enable thesgé units to cost-effectively meet NO
emission rates of 0.10 Ibs/MMBtu.

We assume that NDDH has revised its cost et#gnbased on Minnkota’s November
2009 Supplemental NCBACT Analysis Reports for Units 1 & 2. Minnkotarsvised
cost analyses are unsubstantiated and highly gnestie in many regards, as discussed
in comment #24 above. Based on our review of Minalk supplemental reports and
this BART determination, the NCBART determinations need to be revised to address
these issues. Revisions, per our comments, agly lth considerably improve the cost
effectiveness of SCR for each unit, making it asoeable selection for BART. In
addition, we have the following concerns specifithe BART determination document:

(1) NDDH has assumed a control efficiency of 90%ngibined) for ASOFA with
SCR. EPA expects that N@missions can be reduced by 90% with SCR alone.
Please see the proposed and final Standards ftorance for Electric Utility
Steam Generating Units, Industrial-Commercial-tosibnal Steam Generating
Units, and Small Industrial-Commercial-Institutibri&ieam Generating Units (70
FR 9713, February 29, 2005 and 71 FR 9869, Febr2arn2006) and the May
2009 ICAC White Paper, pp. 4 and 7 (contained iclésure 3 of this letter).
Minnkota's own cost analysis uses 93.8% combinedrabband 90% control
beyond ASOFA with SCR. The BART determination siynptates that NDDH
believes a reduction of 90% for ASOFA and SCR isfenappropriate on a long-
term basis" without providing any rationale. Usiagower control efficiency
results in significantly inflated $/ton values.
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(2)

3)

The footnote on the cost tables (p. 14 and9).i@dicates that the cost range
provided is based on the difference in applying S€Rach unit as a stand alone
retrofit (high end cost) and applying SCR to bothits) 1 & 2 with shared
facilities (low end cost). Minnkota provided thessenarios in its cost analysis.
However, it appears the difference between the &wd high end of the
annualized cost range in NDDH's BART determinai®based on "Scenarios A
& B" in Minnkota's cost analysis. Scenario A (lbever cost) assumes a catalyst
layer replacement (and unit outage time) every ® Qours, while Scenario B
(the higher cost) assumes a catalyst layer replacetand additional unit outage
time) at each scheduled boiler cleaning outage. Ufot 1, this is three times a
year and for Unit 2 this is four times per yealR?AEbelieves that Scenario B is
not realistic for a LDSCR or TESCR and should begpketely disregarded. It
appears as though NDDH is in agreement, but inaeivily used the Scenario B
values for the high end of the cost range, rath&n using the stand-alone values.
In addition to mistakenly using the Scenario Bueal from Minnkota's cost
analysis, it appears that NDDH used the Scenar& B\ costs from the "shared
facility" Table 4-7SF for Unit 1, while using thee&hario A & B costs from the
"stand alone" Table 4-7SA for Unit 2. Correctirtiede values significantly
reduces the higher annualized cost estimate (lasadstand alone unit instead of
Scenario B) leading to a much smaller range betvieerdow-end and high end
estimates. The lower cost estimate (representiages costs between Unit 1 and
Unit 2 for Scenario A) and the higher cost estim@gpresenting Scenario A
stand alone unit) should be as follows:

Unit 1 LDSCR: $31,749,000/$36,872,000
Unit 1 TESCR: $39,307,000/$44,465,000
Unit 2 LDSCR: $57,351,000/$59,881,000
Unit 2 TESCR: $66,506,000/$69,057,000

Combining the higher 93.8% control efficiency SCR + ASOFA (as submitted
by Minnkota) and the worst case scenario cost desthby NDDH in the BART
Determination (stand alone unit costs, Scenariotidg, following represents the
high-endcosts for Units 1 & 2:

Scenario A Stand Annual NOx| Levelized Total| Average Contro
Alone Costs: Tons Removed | Cost ($1000) Cost ($/ton)
Unit1 (LDSCR) | 9,348 36,872 3,944

Unit 1 (TESCR) 9,345 44,465 4,758

Unit 2 (LDSCR) | 14,862 59,881 4,029

Unit 2 (TESCR) | 14,857 69,057 4,648

On p. 17 of the BART Determination for Unit 1, NDDtonsiders the cost
effectiveness and incremental cost of SCR + ASOF#kea low end of the cost
range to be reasonable,” while the higher end ef thnge was considered
excessive. However, NDDH made this determinatiaseld on an error in the
calculation of the high-end cost ranges (basecherScenario B assumption that
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catalyst is replaced every time the unit is downd@lanned outage). NDDH'’s
low-end cost effectiveness values ($/ton) rangenfi®3906/ton to $4948/ton.
Given that the corrected high-end cost estimatesat dissimilar from NDDH's
reasonable low-end estimates, these high-end csistalld be considered
reasonable at present.

As described earlier (and apparently supported IBDN's narrative in the
BART Determination, as well as NDDH'’s criteria ftachnical feasibilityj.e., a
catalyst replacement schedule of 3-4 times per yeawld not have been
considered technically feasible by NDDH), ScendBioshould be dismissed.
When the high-end cost range becomes the intertsiechd Alone” facility costs,
and more appropriate NOemoval efficiencies are assumed (as provided by
Minnkota), the high-end costs become very simitafand in some cases lower
than) what the NDDH BART Determination calculatedl@w-end costs deemed
to be reasonable. There is little difference iasth high-end cost effectiveness
values for Units 1 and 2. As such, EPA concludhes €ven without examining
the concerns and problems with Minnkota’s initiastvalues, as discussed in
comment #24 above, the existing information for BBART Determination
demonstrates that SCR is cost effective. Onceogpiate adjustments are made
to reflect more realistic costs, these values mgtome even more reasonable.

(D)  As noted above in comment #4, BART visibilimprovement analyses must be based on
the 98" percentile day results, not the 20% worst dayse d& not agree that modeling
based on the BART Guidelines overpredicts the Mgilbmprovement in North Dakota.

Response:

(A) The BART Guideline, Section IV.C states “unletbere are new technologies which

would lead to cost-effective increases in the lefetontrol, you may rely on the MACT
standards for purposes of BART. We believe that $ame rationale holds true for
emissions standards developed for municipal wasteerators under CAA Section
111(d), and for many NSR/PSD determinations BISiR/PSD settlementagreements.”
[emphasis added]. Clearly, the terms of Consewtd¥s, such as the one with Minnkota,
can be used in determining BART limits includingrstip limits that are separate from
normal operation limits.

Minnkota did not include emissions from startupstheir proposed BART limit because
the Consent Decree indicates they must be addressgatately. Other sources have
included these emissions in their proposed BARTIitlibeland Olds Unit 2 has a
baseline emission rate of 0.67 Ib7Mu with a BART limit of 0.35 Ib/18 Btu. The
Minnkota Unit 1 baseline is 0.85 Ib/A®tu while Unit 2 is 0.79 Ib/170Btu. We have
proposed a BART limit for Unit 1 of 0.36 Ib/i8tu and 0.35 for unit 2 (same as Leland
Olds Unit 2). It is obvious that the Leland Oldgit2 limit has startups included in the
rate.

The maximum 24-hour NQemission rates for M.R. Young that were used terdane
BART applicability were 2,855 Ib/hr and 5,364 Ibfr Units 1 and Unit 2, respectively.
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(B)

These values excluded startup, shutdown and maidumsc The proposed startup limits
are 2,070 Ib/hr and 3,996 Ib/hr for Unit 2 (24-lvesage). This represents a 25-30%
reduction from the baseline emission rate baseth@proposed BART limits for startup.
This clearly indicates there will be an improvemintisibility in the Class | areas even
under the startup limits. When comparing the psaglostartup limits to normal baseline
emissions, it is evident that Minnkota will have teke steps to minimize emissions.
Startup emissions can exceed 1 IB/Bfu. The proposed startup limits represent 0.83
Ib/10° Btu that must be averaged over the startup perifius is considerably less than
the baseline emission rates (excluding SSM) whiehlal4 and 1.12 Ib/£®@tu based on
the heat input at the end of the startup periodinnkbta’s justification is in Sections
3.5.2 of their analysis for each unit. The juséfion is virtually the same for each unit.
The Department saw no reason to repeat its andiysithe similar units in its BART
determination.

The Department will be making a BACT determination the units for N@Q. That
BACT determination will include startup limits. lfie BACT limits are more stringent
than the BART limits, the Department will reopee fRegional Haze SIP and incorporate
the more stringent limits into the BART Permit tor@truct.

The startup limit for Unit 2 is much higher thanitJh since it is a much larger unit (i.e.
477 MWe versus 257 MWe). However, the averagedfoBtu emission rate during the
startup is the same (0.83 Ibf1Btu) for both units.

Compliance with the NOBART limit will be determined based on the averajeall
hours in the 30 successive boiler operating dateepe that only startups will be
excluded from the 30-day rolling average. Malfiumas and shutdowns will be included.
Any hours of startup will be excluded from calcuigt the 30-day rolling average
emission rate. For startups that equal or excdetdors, the average emission rate is
calculated as the arithmetic average of 24 consechourly emission rates. For startups
that are less than 24 hours, compliance will beerd@hed based on the arithmetic
average for the duration of the startup periode Permit to Construct has been modified
to include this compliance determination method.

The November 20, 1995 letter lists an URGEnratwhich is a three hour test. This
rating does not represent a long-term rating ortbaé can be sustained more than three
hours. The Acid Rain database lists M.R. Youngi&@taas having a capacity of 734
MWe. The Energy Information Administration of tDepartment of Energy lists M.R.
Young as having a summer time capacity of 697 M\&&hough Section 169A(b)(2) of
the Clean Air Act does not define “total generaticepacity”, Section 169A(c) does
discuss exempting power plants from the BART rezjuents if the total design capacity
is less than 750 megawatts and it does not sigmifig contribute to visibility
impairment. “Total design capacity” is equal toless than the nameplate rating of the
generators. In addition, the presumptive BART témior NQ, were based on the
nameplate capacity of the sources (see Techniggbd@@uDocument; Methodology for
Developing BART NQ Presumptive Limits). Therefore, we believe M.Rwuvig Station

is not subject to the BART Guidelines or the pregtive BART limits.
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©@)

(©)(2)

(©)3)

See response to Comment 25.

The 80% removal efficiency expected for SCR is e tmiddle of the range of
efficiencies indicated in two EPA documents (sespoase to Comment 25) and ERG’s
analysis for the PGE Boardman Plant (see respamséomment 25). The BART
Guideline in Step 4 states “The value selectediferdesign parameter should ensure that
the control option will achieve the level of em@sicontrol being evaluated.” The
NDDH is confident that SCR + ASOFA will achieve 9@%ntrol; however, the amount
of time an SCR will achieve this level of controk( catalyst life) is unknown. Whether
SCR will achieve 93.8% reduction efficiency over extended period of time at M.R.
Young is debatable.

The NDDH has included Minnkota’s cost effectivenassl incremental cost results in

our BART determination analysis. These calculaiane based on 93.8% reduction
efficiency. The NDDH considers the cost effectiees and incremental costs calculated
by Minnkota to be excessive over the entire rarfgmsts.

The costs that are now shown representedutheange of costs provided by Minnkota.

The footnote at the bottom of the cost tables le@nlthanged to indicate that the entire
cost range is provided. The NDDH has includedsa#tnarios to show that the cost
effectiveness and incremental cost is excessivardégss of the catalyst changeout
schedule or whether cost should be calculated basestandalone facilities or shared
facilities. Based on both the NDDH’s and Minnkastastimate cost effectiveness and
incremental cost, the cost of SCR is consideredssize.

The cost estimate in the FLM review versainthe BART determination analysis was
updated by using Minnkota’s cost estimate instdaghne based on the cost estimate for
Leland Olds Unit 2 which indicated lower costs. wéwer, some of the discussion on
cost effectiveness for M.R. Young Unit 1 from thHeMFreview version was not updated.

This error has been corrected and EPA should raww @mny conclusions regarding cost
effectiveness or incremental cost effectiveness filtis erroneous text.

The NDDH has included Minnkota’s calculation of tes$fectiveness and incremental
cost in its BART determination analysis. Thesetsase based on 93.8% reduction
efficiency. The cost effectiveness and incrementat effectiveness are considered
excessive over the entire range of costs.

Minnkota has been unable to obtain a vendor gueediotr the catalyst for either LDSCR

or TESCR. This indicates that no one can predittt any reasonable accuracy the life
of the catalyst. Therefore, the costs over the@enange were considered and found to
be excessive.

The Department considered all five factors in dateing BART for the M.R. Young

Station. The incremental improvement in visibildy SCR + ASOFA versus SNCR +
ASOFA is negligible (0.01 deciviews at TRNP and LVix Unit 1 and 0.01 and 0.02
deciviews respectively at TRNP and LWA for Unit ZJhis incremental improvement in
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visibility would cost at least $2,605,400,000 pezcidiew at Unit 1 and at least
$2,286,700,000 per deciview for Unit 2 based ondin@ulative modeling. The NDDH
considers this amount of visibility improvement twe negligible and the cost
unreasonable.

Even using 93.8% removal efficiency will not createuch additional visibility
improvement (approximately 4% additional reduct@nemissions). Modeling by the
NDDH indicates that SCR + ASOFA operating at 93.8ftciency will only improve
visibility 0.001 deciviews in the most impaired dayhen compared to SCR + ASOFA
operating at 90% efficiency. The incremental vlgipimprovement between SCR +
AOFA and SNCR + ASOFA would still be negligible.

As part of the BART process, the NDDH had to deteenif LDSCR and TESCR were
technically feasible. When this determination wesle, the NDDH had information that
a vendor guarantee could be secured for TESCR Bt Moung Station. More recent
information provided by Minnkota indicates thisrist true. The uncertainty whether
LDSCR or TESCR can be successfully applied at MMBung was weighed in the
decision not to require LDSCR or TESCR. The BARIiidgline states “there may be
unusual circumstances that justify taking into cdesation the conditions of the plant
and the economic effects of requiring the use givan control technology.” Requiring
the use of SCR that cannot be successfully applidd.R. Young Station would have
severe economic effects on Minnkota Power Coop.

The NDDH considers the cost effectiveness of SCRSOFA to be excessive. The
NDDH considers the incremental cost of SCR + ASGfefsus SNCR to be excessive.
This determination is applicable to both the NDDHalculated cost values and
Minnkota’s values and is applicable to the entarge of costs. The NDDH considers
the amount of visibility improvement of SCR + ASOR&rsus SNCR + ASOFA to be
negligible. The NDDH also considered the uncetiainof the technical feasibility of
LDSCR and TESCR to M.R. Young Station Units 1 angllich is highlighted by the
lack of a vendor guarantee. The NDDH stands bgeatermination that SCR + ASOFA
is not BART.

(D)  See response to Comment 4.

Comment 44 Unit 2 SQ Evaluation, Step 3, p. 21: We note the baselidg énissions have
been revised from 16,728 tons/year upward to 18t088§/year in this draft. Please explain why
this revision was necessary at this late date.

Response: The baseline was revised to match the expectedage sulfur content for future
coal. The previous baseline was based on histatata which represented coal with a lower
sulfur content. The change was made in responsnt&LM comment. The Department
believes the use of future coal sulfur content @erconsistent with the discussion on baseline
emissions in the BART Guideline since it represamcipatedemissions from the unit. It did
not affect the BART decision since the most effitieontrol option was selected both in the
public comment version and the final version.
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Comment 45 I1l.A.1.c., NQ limits: The alternative limits for startup aretraxceptable. See
comment #43(A) above.

Response: See response to Comment 43.

Comment 46 I1l.A.l.e.. The condition that SCGand PM limits apply at all times, including
startup, shutdown, emergency and malfunction shalsil apply to NQlimits.

Response: Minnkota did not request a different limit foOSor PM during startup. Therefore,
we did not consider it.

Comment 47 11.A.4.b.(8): This language regarding averadihg emissions of Unit 1 and Unit
2 is not consistent with the language in the BARSTedmination document, Section IX. The
BART determination includes a formula and defimtifor Average Allowable Emission Rate
(AER), which is not included in the permit. Pleataify.

Response: The formula for Average Allowable Emission R4®ER) is unnecessary since
averaging is only allowed if Unit 2 is basing compte on percent reduction. Since both Unit 1
and Unit 2 have an AER of 95% reduction, the Averadjowable Emission Rate is 95%; no
calculation is needed. This is specified in CanditX.A.3(a).

Comment 48 SO, BART evaluation in general: NDDH notes that acglating dry scrubber
was eliminated from consideration due to excessieeemental costs. However, EPA would not
find the cost effectiveness of this option ($168d)tunreasonable compared with other BART
determinations reviewed.

Response: EPA states that the cost effectiveness of alkiting dry scrubber ($1,631/ton) is not

unreasonable. However, as EPA is aware, the Dapatteliminated a circulating dry scrubber

from consideration as BART based upon the higheimemtal cost of greater than $10,600/ton.
It is the Department’s position that both cost effeeness and incremental cost must be
considered in the analysis in accordance with Istagding EPA policy. The New Source

Review Workshop Manual states, “This type of analghould demonstrate that a technically
and economically feasible control option is neveldks, by virtue of the magnitude of its

associated costs and limited application, unredsera otherwise not “achievable” as BACT in

the particular case. Average and incremental effsttiveness numbers are factored into this
type of analysis.” It is our understanding thatA&Ppolicy (i.e., that both cost effectiveness and
incremental cost should be considered) remainstatedsin the Manual. The Department

considered both cost effectiveness and incremeotstl in accordance with long-standing EPA
policy and determined that the incremental cosixisessive for a circulating dry scrubber. The
Department maintains the position that the incraalecost of a circulating dry scrubber is

excessive and this excessive incremental cossigfeient reason to eliminate a circulating dry

scrubber from consideration.

Comment 49 SO, BART evaluations for lignite and PRB coal, pp.r&l@2: In an effort to
assess the coal quality basis for NDDH's proposegl BBART determinations for Stanton, we
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conducted an independent analysis, using lignite RIRB coal data contained in EPA’s Clean
Air Markets Division (CAMD) database. The 30-dayeeage S@ emission potentials (in
Ib/MMBtu and percent sulfur) of lignite and PRB tage available for a wide variety of sources
through CAMD, and for most (if not all) of the l&rgoal mines in the region. We would be
happy to share this information with NDDH, if desir Since these data are readily available,
we see no need for the use of a 33% multiplicatamtor to adjust an annual average emission
rate to a 30-day rolling average emission rate.

Based upon our review of the lignite coal qualigtadin the CAMD database for 2007-2009, it
appears that NDDH's proposed S8ART limit of 0.24 Ib/MMBtu when burning lignitesiin the
range of what we’d expect to see at a 90% conffaliency. However, we wish to note that if
NDDH believes that the proposed Spray Dryer Absoanel Fabric Filter will be able to achieve
90% reduction of S@emissions while burning low sulfur PRB coal, tlmmirol devices should
be able to achieve greater than 90% control whenitog higher sulfur content lignite coal.

Based on our review of the PRB coal quality datahe CAMD database for 2007-2009,
NDDH's proposed SE£BART limit of 0.16 Ib/MMBtu when burning PRB coappears to be too
high. The NDDH based its proposed limit on anneate of 1.2 Ib/MMBtu for the annual
average S@emission potential of PRB coal, then applied 9@%tiol efficiency to yield 0.12
Ib/MMBtu controlled SQ on an annual average, then multiplied by 1.33ctovert to a 30-day
average limit of 0.16 Ib/MMBtu. The NDDH's estiraaif 1.2 Ib/MMBtu emission potential for
PRB coal was apparently based on coal sulfur cordeabout 0.64%. The NDDH's BART
Determination document does not indicate which swwwere averaged together to yield 0.64%.
Data we obtained from CAMD's database for 15 ofléingest PRB coal mines reveal that PRB
coal typically has much lower sulfur content onCaday average, about half of the 0.64% used
by NDDH. Our analysis of that data yielded an average 8@ission potential of 0.78
Ib/MMBtu, on a 30-day basis, for all of the PRB ktwanes together.

It appears that NDDH wishes to use the high end 86% confidence interval rather than an
average value to set the 90% reduction limit. &fee, we have averaged all the high end
values of all the 95% confidence intervals forthéd PRB mines for which we obtained data. The
average of these 95% confidence intervals is MA@MBtu, again on a 30-day average basis.
The resulting SBART limit when burning PRB coal at a 90% contedficiency would most
likely be in the vicinity of 0.095 Ib/MMBtu, on &23day rolling average.

Response: EPA states, “we see no need for the use of a Bfiplication factor to adjust an

annual average emission rate to a 30-day rollireyage emission rate.” The EPA provides no
data to support this position and only refers tdiadependent analysis” conducted by EPA. As
EPA is well aware, a party (including EPA) wishitggcomment during a comment period is
under an obligation to submit any data that theyparshes the Department to consider. Since
EPA failed to submit any data during the commenmiogle the Department is unable to conduct a
review of EPA’s data. It should be noted that ER#s been aware of the use of the 33%
adjustment factor at least since August 4, 2008, it comment on the use of the factor in
EPA’s October 23, 2009 comment letter and only mowiments on the use of the factor. In a
response to a direct request from EPA Region 8rfore information regarding the use of the
33% adjustment factor, the Department sent a Deeerilp 2009 email to EPA Region 8
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showing that the adjustment factor is based updnaboperating data at two North Dakota
facilities. EPA did not ask for further data redjag the use of the 33% factor and apparently
chose instead to move directly to an “independeatyasis.” Given that EPA failed to submit
this “independent analysis”, the Department cantetermine if EPA even considered the
Department’s data as part of the analysis.

It is common practice to establish higher shomntdimits to allow for short-term emissions
variability inherent to facility operations. Thé & RACT/BACT/LAER Clearinghouse contains
numerous examples of short-term BACT limits whict higher than longer-term BACT limits.
For example, a permit issued to Omaha Public P@isrict (RBLC ID NE-0031) on March 9,
2005 establishes a 3-hour average BACT emission limit of 0.48 Ib/MM Btu compared tioe
24-hour SQ BACT limit of 0.163 Ib/MM Btu and a 30-day rollingverage S©OBACT limit of
0.095 Ib/MM Btu. A permit issued to Wellington Deagpment / Greene Energy (RBLC ID PA-
0248) on July 8, 2005 establishes a 3-hour avefageBACT limit of 0.234 Ib/MM Btu and a
30-day rolling average SBACT limit of 0.156 Ib/MM Btu. A permit issued tRiver Hill
Power Company (RBLC ID PA-0249) on July 21, 200fakeléshes a 24-hour average SO
BACT limit of 0.274 Ib/MM Btu and a 30-day rollingverage S@BACT limit of 0.20 Ib/MM
Btu. Two examples where annual and 30-day rolangrage BACT limits were established
include permits issued to Associated Electric Coatpee (RBLC ID MO-0077) and Western
Farmers Electric Cooperative (RBLC ID OK-0118). eTppermit issued on February 22, 2008 to
Associated Electric Cooperative establishes a 30rdlling average NQIimit of 0.065 Ib/MM
Btu and an annual average Niinit of 0.05 Ib/MM Btu. The permit issued on Fehry 9, 2007
to Western Farmers Electric Cooperative establish®8-day rolling average Ndimit of 0.07
Ib/MM Btu and an annual average N{imit of 0.05 Ib/MM Btu. In addition, a permitssed by
EPA on July 31, 2008 for the Desert Rock facilisyablishes a 30-day rolling average ,Nitnit

of 0.05 Ib/MM Btu and an annual average JNI@nit of 0.0385 Ib/MM Btu. Clearly, it is
common practice to establish short-term BACT limisich are higher than longer-term BACT
limits.

The Department has reliable data based upon afdo#ities operating in North Dakota to
support the use of the 33% adjustment factor. difiteon, adjustment factors (to adjust from an
annual average limit to a 30-day rolling averagmit) calculated from Associated Electric
Cooperative, Western Farmers Electric Cooperatia @esert Rock limits are approximately
30%, 40% and 30%, respectively. These adjustnemtiofs are very close to the adjustment
factor of 33% used by the Department. Since thgatenent has reliable data to support the use
of the 33% adjustment factor and no data has bebmitted indicating that the factor is not
appropriate, the Department maintains the posttiahthe 33% adjustment factor is appropriate.

EPA states that “the control devices should be #blachieve greater than 90% control when
burning higher sulfur lignite coal”’; however, EPAopides no data to support this statement.
The Department is aware that higher control efficies are thought to be attained when high
sulfur coal is burned; however, EPA provides nadatlicating that a higher control efficiency
can be attained when burning lignite (with an assidimincontrolled S©emission rate of
approximately 1.8 Ib/MM Btu) as compared to PRBtivan assumed uncontrolled Sgission
rate of approximately 1.2 Ib/MM Btu). Given thainse facilities in the U.S. burn coal which
results in uncontrolled SCemission rates in excess of 4 Ib/MM Btu, neithgnite nor PRB
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would be considered to be a “high sulfur coal” omparison. Based on the available data, the
Department maintains the position that a SD/FFtantSn Station #1 is capable of an average
sulfur dioxide control efficiency of 90%.

EPA states that “Data we obtained from CAMD'’s datsbfor 15 of the largest PRB coal mines
reveal that PRB coal typically has much lower suffontent on a 30-day average, about half of
the 0.64% used by NDDH. Our analysis of that gegéded an average S@mission potential

of 0.78 Ib/MMBtu, on a 30-day basis, for all of tR&B coal mines together.” The EPA submits
no actual data and just refers to “data we obtairfed 15 of the largest PRB coal mines...".
EPA does not indicate which coal mines were studigiwhy certain mines were apparently not
included in the study. EPA is under an obligat@isubmit any applicable data that EPA wishes
the Department to consider. Unfortunately, siné®AHailed to submit any data during the
comment period, the Department is unable to conduaview of EPA’s data. However, the
Department did consult the U.S. Geological Surnig8GS) Coal Quality Database (available at
www.usgs.goy and found that the database currently includess 300 samples of Wyoming
and Montana subbituminous for which sulfur was ywred. The Department has analyzed this
data and has determined that the average sulfutemoiased on albf the samples is
approximately 0.83%. In addition, the GRE BART mutital includes actual data from three
mines from which GRE could potentially receive codhe average coal sulfur contents for the
three mines are 0.34%, 0.64% and 0.80%, for arageesulfur content of approximately 0.59%
(on a heat input basis, the average uncontrolled &@ission rate is calculated to be
approximately 1.17 Ib/MM Btu compared to the Sfnission rate assumed in the analysis of 1.2
Ib/MM Btu). Based upon the available data the Depeant maintains the position that the
uncontrolled S@emission rate of 1.2 Ib/MM Btu used to calculat@ssions when burning PRB
coal is reasonable.

Comment 50 NOy BART evaluation: As we have commented in previooisespondence, the
45% control efficiency assumed for the alternat¥eombining combustion controls plus SNCR
is lower than we've seen elsewhere. Please explaynNDDH accepted this control efficiency
number from GRE. In addition, as noted above imment #22, we have provided substantial
information and evidence that all SCR technologyluding High Dust SCR, is technically
feasible at facilities burning North Dakota lignite

Response: EPA states that the 45% control efficiency assdifor the alternative of combining
combustion controls plus SNCR “is lower than wedazn elsewhere” and asks the Department
to “explain why NDDH accepted this control efficgnfrom GRE.” EPA provides no data to
support the EPA’s contention that the control éficy “is lower than we’ve seen elsewhere.”

In the response to public comments for the DesedkREnergy Facility dated July 31, 2008,
EPA states, “A BACT determination involves judgmemd balancing, and does not involve
simply picking the lowest numerical emission liroit the highest observed control efficiency.
The design of a wet FGD system and the resultingrabefficiency depends on a variety of
parameters, including the characteristics of thel, flboiler operating data and tolerances,
emission requirements..., limestone availability andlity, and economic factors.” In the
Desert Rock case, EPA clearly recognizes that abeuraf factors must be taken into account
when determining if a control efficiency is accég¢a However, in the above comment the EPA
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appears to ask the Department to increase an agdstongrol efficiency based on no data and

only a vague, unverifiable statement from EPA rdgay what EPA has “seen elsewhere.” EPA

does not even discuss if the control efficienci®AHhas “seen elsewhere” are for sources that
are comparable to Stanton Station #1.

In a technical memorandum dated June 26, 2008 meépay Eastern Research Group, Inc.
(ERG) regarding the estimation of costs and impatfdO, control technologies applied to the
PGE Boardman Plant (a coal-fired facility), ERG servatively estimates an 18 percent SNCR
control efficiency for the PGE Boardman Plant. Bage memorandum references an estimate
by Black and Veatch of a 20 to 25 percent SNCR rocbmfficiency. The memorandum also
states, “With regard to SNCR performance, althoB§{CR installations on boilers have been
demonstrated to achieve between 25 and 50 pereduattion in NQ, very large boilers (>300
MW) generally are limited to lower SNCR removali@fncies.”

The EPA Air Pollution Control Cost Manual state§NCR can achieve NOreduction
efficiencies of up to 75 percent (%) in selectedrsterm demonstrations. In typical field
applications, however, it provides 30% to 50%,N€duction.” A table in the Manual labeled
“SNCR NO, Reduction Efficiency for Various Boiler Sizes” iodtes that the SNCR reduction
efficiency for the size of a boiler at Stanton Biat#1 (1,800 MM Btu/hr) would be expected to
be less than 40%.

GRE has described the rationale for the controicieficy selected and the EPA has not
identified any actual concerns with GRE’s rationdlas not provided any actual data relating to
SNCR control efficiencies at Stanton Station #1 eawl only offer a vague, unverified statement
regarding SNCR control efficiencies. The availatiédga indicates that a 45% control efficiency
is reasonable and may in fact be on the higheroéraathievable control efficiencies for SNCR
applied to a coal-fired unit of the size at Starffdation #1 as a retrofit. Given that the avadabl
data clearly indicates that the assumed 45% coetficiency is reasonable and EPA has offered
no data to the contrary, the Department maintdiagpbsition that the 45% control efficiency is
reasonable.

Comment 51 [I.A.3., Continuous Emission Monitoring (CEM)Based on GRE’s comments,
this section of the permit was revised to elimindie phrase “Main Stack” from “Unit 1 (Main
Stack)” as the location for the CEM. For claritiye permit needs to be revised to specify that
the CEM location for a particular pollutant is dastream of controls for that pollutant (unless
control efficiency is being measured by a comboraif upstream and downstream CEMSs, in
which case one of the CEMs for that pollutant wdagdupstream of controls).

Response: The Department believes is inherently obviows the pollutant concentration will
be measured downstream of the control equipmentesthe CEM is meant to establish
compliance with the emission limits. However, tideess EPA’s concern, the Department has
added language to clarify that the CEMs must batéxt downstream of the control equipment.

Comment 52 Based on your discussions with Otter Tail Po@empany, it appears that this

level of minimal control is considered reasonalil¢éhes time. Therefore, even if you disagree
with our other comments regarding Reasonable Pseget least this level of N@ontrol should
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be included in the SIP as a required Reasonablgr€s® control measure. As such, the permit
should more closely mirror the BART permit format¢luding the appropriate 30-day rolling
average emission limit, compliance date no latemt2018 (or sooner if reasonable), and
compliance determination, monitoring, recordkeepargl reporting requirements.

Response: The Department has found through its reasonpluligress analysis that additional
controls on Coyote are not reasonable. Neverthelasan effort to demonstrate that North
Dakota continues to work with companies to makehtnr reductions, NQreductions at the
Coyote Station are being included in the SIP. V&eehrelocated the write-up on the Coyote
Station to Section 10.6.1, Emission Reductions fdu@ngoing Air Pollution Control Programs.
Since this source is not subject to BART, we baithe Permit to Construct is appropriate. The
equipment will be installed by July 1, 2018.

Comment 53 I[I.A.2, Compliance Date: There appears to bgmographical error in the
heading — should be “Date” instead of “Data.”

Response: Agreed
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. NERG
Technical Memorandum #2

To: David Collier, Oregon Department of Environmental Quality
Brian Finneran, Oregon Department of Environmental Quality
Mark Fisher, Oregon Department of Environmental Quality

From: Roger Christman, Roy Oommen, and Paula Fields

Subject: " Estimation of Costs and Impacts of NOy Control Technologies Applied to the

PGE Boardman Plant
Date: June 26, 2008
INTRODUCTION

In response to the U.S. EPA final rule on Regional Haze and Best Available Retrofit
Technology (BART) determinations, and at the request of the Oregon Department of
Environmental Quality (DEQ), Portland General Electric Company (PGE) submitted their
proposed BART analysis for the Boardman Plant (PGE Proposal) on November 5, 2007. The
PGE proposal was prepared by Black & Veatch (B&V) and CH2M Hill.

In December 2007, Eastern Research Group, Inc. (ERG) was engaged by the DEQ to assist in
the evaluation of the PGE Proposal and to conduct an independent feasibility assessment of
select options for control of nitrogen oxides (NOy) from the coal-fired Boardman Plant. ERG’s
scope of work (SOW), as contained in Contract 055-08, includes the following tasks:

o Task 1: Participate in a kick-off meeting in Portland with PGE, DEQ, and key stakeholder
groups
Task 2: Participate in a site visit to the Boardman Plant
Task 3: Submit a trip report documenting the results of Tasks 1 and 2
Task 4: Evaluate the PGE Proposal and submit memo of findings (Memo #1)
Tasks 5 and 6: Evaluate NOy control technologies (i.e., low NOy burners with overfire air
and selective noncatalytic reduction, low NOy burners with overfire air and selective
catalytic reduction, and other control options as identified by DEQ), and submit a memo of
findings (Memo #2)
e Task 7: Participate in a meeting to discuss findings of Memos #1 and #2 with DEQ, PGE,
and other stakeholder groups
e Tasks 8,9, and 10: Prepare outline of draft report, submit draft report, and meet with DEQ,
PGE, and stakeholder groups to discuss draft report
e Task 11: Participate in meeting with DEQ’s BART rulemaking Advisory Committee
Task 12: Submit final report
Task 13: Provide “as needed” assistance to DEQ within the constraints of the project
budget
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Tasks 1 and 2 were completed on February 4 and 5, 2008, and the Task 3 trip report was
submitted to DEQ on February 15, 2008. The Task 4 preliminary evaluation of the PGE
Proposal (Memo #1) was submitted to DEQ on February 25, 2008. This evaluation focused on
the NOx control technologies that were examined by B&V for the Boardman Plant; however,
the evaluation was considered preliminary because answers to most of the questions asked of
PGE and B&V at the February meetings had not as yet been provided. The memo cited
selective catalytic reduction (SCR) installed costs as the major issue to be resolved and most
other comments were fairly minor (i.e., not likely to substantially change the BART
determination).

This Task 6 memorandum (Memo #2) documents the results of ERG’s complete evaluation of
the PGE Proposal, as well as our own feasibility assessment of select technologies for
controlling NOy at the Boardman Plant (Task 5). Memo #2 is organized as follows:

e Summary of Methods and Findings: This section contains a brief overview of the method
used by ERG to evaluate the PGE Proposal and assess the various characteristics of each
NOx control technology (i.e., performance, energy and non-air quality impacts, and cost).

e Section 1.0, Control Technologies Selected for Analysis: This section lists and describes
the NOy control technologies reviewed by ERG and contained in the PGE Proposal for the
Boardman Plant. Also, the impact of the NOx controls on the DEQ’s requirements
pertaining to mercury for Boardman is discussed.

e Section 2.0, ERG’s Cost Estimation Methodology: This section describes the inputs and
outputs of the cost estimates developed by ERG using the CUECost model. Conclusions
are presented regarding the appropriateness of this method for use on Boardman’s NOy
control retrofit options.

¢ Section 3.0, Comparison of PGE Proposed Costs and ERG Costs Estimates for NOy
Control: This section compares the results contained in the PGE Proposal for the range of
NOx controls, to ERG’s estimates. This section addresses the significant issue of how best
to estimate SCR installed costs for the Boardman Plant in view of widely varying costs that
results from various approaches.

o Section 4.0, Conclusions: This section provides ERG’s findings with regard to the PGE
Proposal for the Boardman Plant’s NOy and mercury control technologies.

SUMMARY OF METHODS AND FINDINGS

Based on the experience of ERG’s NOy control expert and relevant literature, ERG evaluated
the performance and energy and non-air quality impacts of the NOy control technologies
identified by DEQ for this analysis, and evaluated in the PGE Proposal for the Boardman
Plant, including (combinations of): new low NOy burners (NLNB), advanced overfire air
(AOFA), selective noncatalytic reduction (SNCR), and selective catalytic reduction (SCR).
Our findings are as follows:

e With regard to the performance of NLNB with AOFA, ERG acknowledges that the unusual
furnace internals at the Boardman Plant (i.e., wing or division walls extending well below
the boiler nose) will limit the effectiveness of these controls in reducing NOy, and finds that
the B&V estimate of 0.28 1b/MMBtu does not seem unreasonable.
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o With regard to the performance of existing low NOx burners (LNB) with overfire air (OFA)
and SCR, reductions of 70 to more than 90 percent have been documented from recent
installations; however, these are based on units that operate mainly during the ozone season
and that have substantial opportunity for off-season maintenance and catalyst cleaning.

The impact of existing LNB with OFA and SCR at the Boardman Plant under year-round
operation would need to be considered in selecting a permit level.

e With regard to SNCR performance, although SNCR installations on boilers have been
demonstrated to achieve between 25 and 50 percent reduction in NOy, very large boilers
(>300 MW) generally are limited to lower SNCR removal efficiencies. The Boardman
Plant is large and has division walls, noted above, that limit upper furnace mixing. In
Memo #1, ERG expressed concern that SNCR mlght not achieve the 20 to 25 percent that
B&V was predicting for Boardman. B&V has since requested a more detailed assessment
of the unit by Fuel Tech, the country’s leading SNCR vendor and has reduced the estimated
performance to18 percent to be conservative.

o With regard to energy and non-air quality impacts, ERG finds that there are no significant
impacts from existing/new LNB, AOFA, or SNCR. In general, ERG agrees with the PGE
Proposal that SCR has three (potential) adverse impacts as compared to SNCR: an SCR
unit requires at least 36 times as much electricity to operate as SNCR; disposal of spent
catalysts create hazardous waste (although ERG believes evolving catalyst management
practices may minimize this impact); and anhydrous ammonia releases create an additional
accidental release hazard. In some cases, utilities have chosen to avoid this hazard by
generating ammonia “on demand” from urea, although this involves added capital and
operating expense.

ERG’s method for evaluating cost of the NOy control technologies included use of the
CUECost estimation program. The CUECost program is widely accepted and used by the
utility industry and government agencies for estimating costs for controls applied to coal-fired
power plants. While ERG believes that CUECost is appropriate for estimating cost for
relatively small construction projects (e.g. NLNB, AOFA and SNCR retrofits for coal-fired
- power plants), we do not believe that CUECost accurately reflects installed costs for major
construction projects, such as SCR and flue gas desulfurization (FGD), for reasons that
-evolved through this study. These findings are described below.

From the outset, the majority of ERG’s attention and effort focused on the probable installed
cost of SCR at the Boardman Plant. In our preliminary evaluation (Memo #1), ERG believed
that the SCR installed cost estimate provided on page D-9 of the PGE Proposal overstated the
likely cost (2007 cost-basis), possibly by as much as a factor of two. We focused on the SCR
installed cost because:

¢ SCR is widely and successfully applied on Powder River Basin (PRB) coal units
throughout the country;

* SCR is effective in reducing NOy to very low levels; and

» SCR represents a substantial increase in installed cost as compared to SNCR (which is the
BART technology proposed by PGE).

For quite some time, the power plant NOy control community has used $100/kW as a rule-of-
thumb installed cost for SCR installed on coal-fired power plants. This was based on costs
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reported for some early installations in the 1990s and early cost studies by the U.S.
Environmental Protection Agency (U.S. EPA) and others. As we started this analysis of the
PGE Proposal, ERG was aware of three literature papers that addressed SCR installed costs
(Hoskins, 2003; Cichanowicz, 2004; Marano and Sharp, 2006) with cost-basis years of 2002,
2003 and 2005, respectively. These papers provided evidence that the $100/kW rule-of-thumb
did not correspond to the costs being experienced by utilities installing SCR in the 2002-2005
timeframe. In an initial conference call with DEQ personnel, ERG expressed an opinion that
SCR installed costs for Boardman may be on the order of $150/kW or about one half the
$309/kW that was contained in the PGE Proposal.

Section 3.0 of this memo contains a discussion of three avenues of analysis that ERG has
pursued to evaluate the probable installed cost of SCR at Boardman. These are:

e Bottom-Up installed cost using the CUECost Model with the Chemical Engineering
Construction Cost Index for 2007 applied. »
e Top-Down literature values obtained from the SCR installed costs as reported in various
' Internet and subscription sources.
e A current B&V “real” project cost that ERG was permitted to examine (under terms of a
confidentiality agreement) in the B&V offices in Overland Park, Kansas.

ERG supplemented these cost sources with literature papers and relevant study findings
concerning the general escalation in heavy construction cost resulting from the world-wide
commodities bubble and construction labor shortages.

The CUECost program generates an installed cost of $70/kW to $130/kW; however, we feel
this does not represent the probable cost of SCR applied to the Boardman Plant.

The top-down literature values analysis is based on a large number of data points including 33
SCR project installed costs provided by PGE and B&YV in an April 6, 2008 submission to
DEQ. Although there are many data points in this dataset, the quality of the individual points
is difficult, and in some cases impossible, to assess. Nonetheless, all of these sources do point
to a rapid escalation in SCR installed costs since 2004. ERG analyzed the 2007 cost-basis data
by eliminating the three highest and three lowest cost projects and one project that was known
to be very dissimilar to the Boardman Plant characteristics. The remaining nine projects range
from $207/kW to $267/kW, with an average of $227/kW. ERG believes that this is a
reasonable representation of 2007 costs of large SCR installations under normal retrofit
conditions. :

ERG examined the actual cost data (i.e., both the bid cost developed for the project proposal
and the actuals from the B&V project accounting system) for a recent SCR project performed
by B&V. The total installed cost for this project was $221/kW on a 2007 cost-basis. This
project cost falls near the middle of the costs resulting from the analysis of the 2007 top-down
literature values described above and thus provides confirmation that the range of $207/kW to
$267/kW is reasonable.

Certain retrofit conditions at the Boardman plant tend to increase the installed cost, and others
tend to reduce costs. The fact that some boiler modifications will be needed (due to the high
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flue gas temperature at the economizer outlet) that are not typical of SCR retrofit projects,
tends to offset some of the cost-lowering factors present at the Boardman Plant. With all of
these factors taken into consideration, ERG concludes that the Boardman Plant SCR installed
cost would be at the high end of the $207/kW to $267/kW range cited above (a detailed
analysis of this finding is in Section 3.4 of this memo). Howeyver, since no detailed design of
the Boardman Plant SCR has been carried out, there is a fairly broad uncertainty band
associated with all of these cost estimates.

Table 1 of this memo provides a side-by-side comparison of the costs for all NOx control
technologies evaluated in the PGE Proposal, and by ERG using the research and methods
described above. Differences in costs range from less than 1 percent (for NLNB) to 100
percent for existing LNB with OFA and SNCR. Differences between PGE and ERG cost
estimates for SCR range from 24 percent (SCR with existing LNB and OFA) to 27% (SCR
with NLNB and AOFA).

1.0 CONTROL TECHNOLOGIES SELECTED FOR ANALYSIS

DEQ directed ERG to review several specific NOy controls for potential use at the Boardman
Plant. These controls, listed below, were also contained in the PGE Proposal and initially
reviewed by ERG in Memo #1 (submitted to the Oregon DEQ on February 25, 2008):

New low NOy burners (NLNB)

NLNB with advanced overfire air (AOFA)

Existing LNB with OFA and selective catalytic reduction (SCR)
Existing LNB with OFA and selective noncatalytic reduction (SNCR)
NLNB with AOFA and SCR

NLNB with AOFA and SNCR

The remainder of this section discusses the performance (i.e., percent reductions and emission
rates in pounds per million BTU [lbs/MMBtu]) and energy and non-air quality environmental
impacts for each of the NOy controls. Also, the potential impacts of each NOy control on
DEQ’s existing mercury control requirement for the Boardman Plant are discussed.

1.1 Performance of NO, Controls

New Low NOy Burners

~ Improvements to LNB design since development of the first generation of LNBs have achieved
an additional 20 to 40% reduction in NOy in comparison to first generation LNBs. The PGE
Proposal indicates that the Boardman Plant was issued a construction permit in 1977. As part
of the permit, PGE utilized first generation low NOy burners (LNB) in combination with
overfire air (OFA) to reduce NOy emissions. This combination of controls is discussed below.

New Low NOy Burners with Advanced Overfire Air

Since the early to mid-1990s, boosted overfire air systems (referred to as advanced overfire air
or AOFA) began to be operated. This OFA system can be installed over the existing wind
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boxes for retrofit installations. Advanced OFA systems add air ports to several walls of the
furnace, in addition to just the burner walls. Due to fan systems and extra air ports, more flow
can be diverted than in the original OFA system. The extensive placement of ports in the
AOFA system also allows air to be diverted to a greater area of the furnace interior. The NOy
removal efficiency of the AOFA system ranges from 15 to 25 percent compared to the baseline
case. New LNBs in combination with AOFA systems have been demonstrated to achieve NOy
emission levels as low as 0.15 Ibs/MMBtu for some wall-fired boilers firing PRB coal.
However, for reasons discussed below, ERG does not believe that 0.15 Ibs/MMBtu is
achievable at the Boardman Plant.

There are a number of instances of NLNB/AOFA retrofits on units that burn PRB coal where
the resulting NO, emission level is reported to be 0.15 lbs/MMBtu. An examination of the
individual units involved shows that all but one of the units are tangential-fired with very low
pre-retrofit NOy emission levels. The single wall-fired unit is discussed in a paper prepared by
the vendor, Riley Power (Penterson, 2003). The specific unit is not identified in the paper, nor
is the owning utility identified. The paper does discuss some characteristics of the unit which
are not typical of most wall-fired boilers. Specifically, when the unit was originally started up,
it was determined that it could not be fired at its intended full rating. Sixteen of the original
burners were removed resulting in a substantial derating and a very low initial NOy of 0.30
lbs/MMBtu. The initial NOy at Boardman (0.43 Ibs/MMBtu) is more than 40 percent higher
than the unit described in the Penterson paper and the achievement of 0.15 Ibs/MMBtu at
Boardman Plant by retrofitting NLNB and AOFA does not appear feasible.

Also, the furnace internals at the Boardman Plant appear to be rather unusual in that the wing
(or division) walls extend well below the boiler nose. More typically, in-furnace pendant
pressure parts would extend down to the nose. The Boardman Plant upper furnace has wing-
walls that suspend from the furnace roof to about midway down to the furnace floor. They
appear also to extend from the front wall to about midway to the back wall and will preserit
problems both in getting good mixing of the AOFA and possible rapid tube corrosion due to
the strongly reducing flue gas conditions, if deep-staging is attempted in the Boardman
furnace.

~ The non-typical situation at Boardman Plant will, in the opinion of ERG, limit the
effectiveness of NLNB and AOFA in reducing NOy. Determining exactly how much reduction
could be achieved would require detailed computational fluid dynamics (CFD) modeling;
however, the B&V prediction of 0.28 Ib/MMBtu does not seem unreasonable.

Low NO, Burners with Overfire Air and Selective Catalytic Reduction

Recent installations on utility boilers have shown that SCR can achieve 70 to more than 90
percent efficiency, and NOy emission levels as low as 0.05 [bs/MMBtu. Similarly, SCR in
combination with LNB with OFA or NLNB with AOFA have been demonstrated to achieve
NOy emissions as low as 0.05 Ibs/MMBtu. Most of this experience is with ozone-season units
that have a substantial opportunity for off-season maintenance and catalyst cleaning; therefore,
the impact of year-round operation would have to be considered in selecting a permit level for
the Boardman Plant.
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Low NO, Burners with Overfire Air and Selective Noncatalytic Reduction

SNCR installations in combination with LNB with OFA or NLNB with AOFA on utility
boilers have been demonstrated to achieve between 25 and 50 percent reduction. The reduction
percentage that can be achieved is extremely unit-specific and fairly large units generally
achieve reductions at the low end of the range. ERG has expressed concern that high upper
furnace temperatures at the Boardman Plant, and the effect of the wing walls on upper furnace
mixing mentioned earlier, might severely limit reductions achievable at the plant. During a
meeting at B&V offices in Kansas on April 24, 2008, B&V indicated that they have had Fuel
Tech (a leading SNCR vendor) conduct further examination of the Boardman unit. Fuel Tech
confirmed that there was an appropriate injection location (in the upper backpass, rather than
the usual upper furnace location), and that 25 percent reduction is feasible. B&V said that they
were assuming 18 percent in their estimates to be conservative.

1.2 Energy and Non-Air Quality Environmental Impacts

Existing/New Low NO, Burners, Existing/Advanced Overfire Air, Selective Noncatalytic
Reduction

There are no significant energy or non-air quality environmental impacts from use of existing
or NLNB, existing or AOFA, or SNCR.

Selective Catalytic Reduction

The PGE Proposal cites three energy and non-air quality environmental impacts for which
SCR is disadvantaged when compared to SNCR:

e B&V calculates that the SCR unit will require 36 times as much electric power as SNCR,
due to the additional fan power needed to overcome the catalyst bed pressure drop. ERG
believes that this figure may be low. CUECost generates a differential of about 100 times
for the same SCR-to-SNCR comparison.

e The PGE Proposal cites the disposal of spent catalyst as a hazardous waste as being a non-
air quality environmental impact. This may be of little significance, based on evolving
catalyst management practices. Catalyst regeneration processes potentially allow for reuse
of the catalyst modules for several cycles, making the disposal cost and environmental
impact much less than earlier industry estimates.

e The PGE Proposal cites the additional accidental release hazard associated with anhydrous
ammonia (for SCR) versus urea solution for SNCR. Although the remote location of
Boardman makes this less of an issue when compared to urban and suburban power plants,
nevertheless, there is added hazard for plant personnel and the few people that may live or
be present in the path of an ammonia plume from the plant. This hazard can be remedied
for a price. Today, there are commercially available systems that convert urea to ammonia
“on demand”, with no significant ammonia inventory present at the facility at any time. As
noted, this is an additional capital and operating cost for the SCR installation. It should
also be noted that ammonia is a fairly common industrial chemical and refrigerant and
there are established safeguards and procedures for its handling and storage.
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In general, ERG agrees with the PGE Proposal assessment of these impacts, at least
qualitatively.

1.3 Mercury Control Technologies

Additionally, the effect of the NOy controls on reducing mercury emissions was also evaluated.
PGE proposes to retrofit a fabric filter downstream of the existing electrostatic precipitator
(ESP) to enhance the control of particulate matter at the Boardman Plant. The PGE Proposal
states that this technology selection was driven, in part, by the future need to control mercury
emissions with dry sorbent injection. This approach is consistent with the approach taken
throughout the industry for power plants burning PRB coal. Because mercury contained in
PRB coal flue gas is not readily oxidized by SCR catalysts for subsequent collection in a flue
gas desulfurization (FGD) system, virtually all near-term mercury control for PRB units will be
through the use of activated carbon injection (or injection of enhanced activated carbon). In a
very recent study by The Shaw Group (Wedig et al., 2008) published in the May 2008 issue of
Power Magazine, the authors identified a total of 51 PRB plants (8 new and 43 retrofit) that
have committed to mercury control, all proposing activated carbon injection.

None of the other NO, controls considered (i.e., NLNB, AOFA, SNCR) would have any
impact on the Boardman baseline mercury emissions. Also, for reasons stated in the previous
paragraph, capture of mercury in an FGD system (wet, dry, or semi-dry, would be very small
and Boardman, like other PRB coal-fired units, will need to rely on some form of carbon
injection for mercury control.

2.0 ERG'S COST ESTIMATION METHODOLOGY

The U.S. EPA’s BART guidance (www.epa. gov/air/visibility/pdfs/guidelines_z005_6_24.pdf)
recommends: “The basis for equipment cost estimates also should be documented, either with
data supplied by an equipment vendor (i.e., budget estimates or bids) or by a referenced source
(such as the OAQPS Control Cost Manual, Fifth Edition, February 1996, EPA 453/B-96-001).”
Consequently, ERG reviewed the procedures in the available cost estimation methodologies,
the OAQPS Cost Manual, and also the CUECost estimation program to determine the most
appropriate methodology for providing capital and annual costs. Initially, ERG decided that the
CUECaost estimation program was more appropriate because it provided costs separated into
elements which could be compared to the specific cost elements used by B&V in developing
the PGE Proposal. Also, the CUECost program is widely accepted and used by the utility
industry and government agencies to provide cost estimates, and it is tailored to air pollution
controls applied to coal-fired power plants.

The remainder of this section describes the CUECost input data used by ERG, and provides
our conclusions related to CUECost’s ability to predict “real world” costs for projects requiring
major heavy construction (e.g., SCR) as compared to smaller projects (e.g., NLNB, AOFA,
and SNCR) that do not require major structural work or large process equipment. Based on
our conclusions, we deviate from a CUECost approach when preparing an independent
estimate for SCR installed cost; this is explained in detail below in Section 3.4 of this memo.
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21 Cost Algorithm Inputs

The CUECost program provides cost estimates for new LNB, SCR, and SNCR. The cost
factors for AOFA provided in an earlier analysis conducted by ERG for the Western Regional
Air Partnership (WRAP) were used to calculate the capital costs. The WRAP report indicates
that in 2005, the installed capital cost for AOFA was $8.80/kW. The total capital investment
for the combinations of NOy controls-using AOFA were calculated by adding the AOFA
capital costs.

Attachment A lists the inputs necessary to run the CUECost program for NOy control
technologies, and the rationale for use of the different inputs. The attachment also provides the
inputs used in the analysis and the source of the input data. After reviewing the PGE Proposal
CUECost inputs, ERG concludes that most of the inputs that were used for PGE’s CUECost
runs were appropriate for the analysis. Consequently, where possible, we used inputs provided
by PGE for our assessment. Attachment B contains detailed cost outputs from CUECost for
NLNB, AOFA, SNCR, and SCR. Attachment C shows a detailed comparison of the PGE and
ERG CUECost estimates for total capital investment of SCR, which is a main area of
disagreement (see Section 3.4 for more details on this comparison).

The CUECost prdgram was last updated in 2002. For the outputs to be relevant, ERG
escalated the costs to 2007 using Chemical Engineering magazine cost factors.

2.2 Conclusions Regarding the Use of CUECost for the Boardman Analysis

As discussed later in detail in Section 3.4 of this memo, ERG’s investigation of SCR installed
costs for the 2007 cost-basis year has led us to the conclusion that CUECost does not provide
“real world” costs for SCR in the current environment for major construction projects.
Similarly, based on a study prepared for the National Lime Association (Sargent and Lundy,
2007) and a study by Cichanowicz for the Utility Air Regulatory Group (Cichanowicz, 2007),
there is good evidence that FGD (i.e., another technology requiring heavy construction)
installed costs have escalated at an unprecedented rate since about 2004. CUECost, even when
inflation-adjusted by applying the current Chemical Engineering Construction Cost Index,
appears to produce installed costs that are well below those that appear in the recent literature.
However, for relatively “smaller” projects, such as LNB, AOFA, and SNCR retrofits, we
believe that estimates developed using CUECost are reasonable.

ERG was not able to determine why CUECost seems unable to generate costs corresponding to
current experience; however, Cichanowicz, et al. (Cichanowicz et al., 2006), speculated that
early SCR installations may have been misleading due to under-design (that resulted in failure
to meet performance objectives) and selection of favorable retrofit units for early installations.
Also, some features now considered more or less standard (e.g., large pitch catalyst, popcorn
ash screens, static mixers, and provision of a great deal of sootblower capability) were not part
of early system designs. Finally, vendors were clearly positioning for the surge of installations
in 2002, 2003 and 2004, and substantial cost overruns may have been absorbed by the vendors
and constructors, and would not necessarily be reported by the utilities or appear in the
literature. In the recent worldwide high-demand environment for industrial construction
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services and equipment, the opposite effect may be taking place, where engineering firms,
constructors and equipment manufactures are bidding with high profit margins and large
contingency factors, driving up installed costs.

Although ERG is convinced that CUECost fails to provide “real world” installed costs for
major construction projects such as SCR retrofits, we are not able to necessarily extend this to
projects that do not require extensive “construction” (e.g., extensive foundations and structural
works, ductwork modifications, etc.) and projects where retrofit issues do not heavily influence
installed costs. For smaller projects such as NLNB, AOFA and SNCR, largely because we
have no evidence to the contrary, we have used CUECost results escalated to 2007 by applying
the 2007 Chemical Engineering Construction Cost Index.

3.0 COMPARISON OF PGE PROPOSED COSTS AND ERG COST ESTIMATES
FOR NO, CONTROL '

This section compares the PGE proposed costs with the ERG costs for the NOy control
technologies selected for this analysis. Table 1 summarizes the total capital cost in units of
$/kW from the PGE Proposal and as estimated by ERG for each NOy control technology. A
discussion of each of the comparisons is provided below for NLNB (Section 3.1), NLNB with
AOFA (Section 3.2), SNCR (Section 3.3), and SCR (Section 3.4).

3.1  NLNB Comparison

- The capital cost estimates for NLNB from ERG’s CUECost run differs by less than 1% of the
estimate provided by PGE. This difference was not considered significant and, therefore, not
analyzed further.

3.2 NLNB with AOFA Comparison

The difference in total capital cost of NLNB with AOFA between the PGE Proposal and
ERG’s estimates is due to PGE’s use of handling and erection cost factors that are higher than
those in CUECost to estimate direct installation costs. The handling and erection factor (50
percent of the purchased equipment cost) is approximately 20 to 30 percent higher than cost
factors used in CUECost and in EPA’s OAQPS Cost Manual. These additional costs then
propagate further when calculating Indirect Costs and Total Capital Investment. The PGE
Proposal included costs for the following ancillary equipment: neural network system, NOx
monitoring equipment, water cannon, and modulating orifice for burners. These additional cost
items add approximately $8/kW to the total installed cost.

ERG agrees that certain upgrades such as neural networks and burner air controls are part of
general system upgrades that allow NLNB with AOFA to achieve and maintain optimum
performance. Also, PGE reported that slagging has been a recurring problem when the current
OFA system is operated continuously. Water cannons have been used extensively for PRB
units throughout the country. ERG’s cost is based on a combination of the CUECost result
($28/kW) and the cost of the ancillary equipment noted above ($8/kW) for a total of $36/kW.
The PGE Proposal cost is $53/kW, or about 47% higher.



Technical Memo #2
June 26, 2008
Page 11

Table 1. Comparison of PGE Proposed Costs and ERG Costs for NO, Control at
the Boardman Plant

18

18

<1%

CUECost and PGE estimates are essentially
the same.

NLNB with AOFA

53

36

47%

PGE cost is much higher than CUECost
results. PGE added equipment items not
included in CUECost. ERG agrees that
these items are warranted and that the
probable cost is about $8/kW. This cost
was added to the CUECost result to arrive at
the ERG estimate.

Existing LNB with
OFA + SNCR

28

14

100%

ERG cost is based on CUECost and
confirmed by leading SNCR vendor public
statement. ERG does not know the basis of
PGE’s estimate and cannot duplicate it.

NLNB with AOFA
+ SNCR

81

50

62%

Cost is based on adding the NLNB with
AOFA cost to the SNCR cost, above.

Existing LNB with
OFA + SCR

309

250

24%

ERG cost is based on the high end of the
range of costs ($207/kW to $267/kW) that
ERG found to be reasonable based in the
analysis described in Section 3.4 of this
memo.

NLNB with AOFA
+ SCR

362

286

27%

Costs are based on summing the cost of
“stand-alone” SCR with the cost of
NLNB/AOFA. Probably costs should be
slightly lower because of reduced inlet NO,.

ERG does not have information that would support the higher erection factor used by PGE as
compared to the CUECost default values. However, we do note again that there has been rapid
escalation in construction costs in recent years for SCR that does not seem to be captured by
CUECost using the Chemical Engineering Cost index.

3.3 SNCR Comparison

For the option of using the existing LNB with OFA along with a new SNCR, PGE’s Proposal
indicated that CUECost was used to calculate costs of the SNCR system. However, PGE’s
CUECost outputs could not be duplicated using the inputs provided in the PGE Proposal.
Insufficient information was provided to fully assess the reason for the differences. The costs
estimated by PGE for reagent storage, handling, injection and controls were $5,100,000
compared to the CUECost output of $1,730,000. Air heater modifications calculated by PGE
were $2,835,000 compared to the CUECost output of $1,400,000. These additional costs then
propagate further when calculating indirect costs and total capital investment.
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Fuel Tech’s Dr. Bill Sun, a longtime expert on SNCR, recently placed SNCR installed costs at
$5 to $20/kW (Sun, 2007). The CUECost estimate of $14/kW falls comfortably within the
range indicated by Fuel Tech. This cost would apply to both the existing LNB with OFA and
NLNB with AOFA, as SNCR capital costs are relatively insensitive to initial NOx emissions
levels. The PGE Proposal contains an installed cost of $28/kW for SNCR (which we cannot
reproduce); this is at least 50 percent higher than the CUECost estimate for SNCR.

3.4 SCR Comparison

ERG reviewed the SCR installed cost contained in the PGE Proposal. The review has involved
a number of information-gathering steps and discussions with DEQ, PGE and B&V. The
following activities have taken place since the start of the project in January 2008:

e January 18 - After a brief review of the BART Proposal, ERG and DEQ conducted a
conference call to plan initial steps. During this call ERG gave its initial reaction to the
PGE Proposal and cited the SCR installed costs as, in our opinion, well above costs
appearing in the literature.

e February 4 - ERG attended the Stakeholder Meeting at Stoel Rives LLP. B&V presented
the main points of the BART Proposal and ERG provided 14 questions in writing. These
questions were combined with dozens of other questions raised by the stakeholders
attending the meeting.

e February 5 - ERG attended a tour of the Boardman Plant.

e February 15 - ERG submitted a trip report covering the February 4 meeting and the
February 5 plant tour.

e February 15 - ERG received and reviewed the B&V response to ERG question #2, which
asked for the plant, economic, and NOy inputs used for the CUECost model runs that were
used in the PGE Proposal. In some ways, the response confused these issues rather than
clarifying them, since the data and discussion in the response did not correspond to the
discussion in the PGE Proposal (i.e., different inlet NOy, different percent removal).

e February 25 - ERG submitted Memo #1 to DEQ, discussing the ERG review of the PGE
Proposal. SCR installed cost was identified as the primary concern. Most other comments
were relatively minor.

e March 23 - ERG received and reviewed the PGE/B&V responses to 101 questions that
were recorded at the February 4 and 5 meetings.

e April 6 - ERG received and reviewed a B&V discussion of current and historical SCR

" installed costs. This submission included installed costs for 33 SCR projects (both single
unit and multiple unit projects) with the cost-basis year, unit size, and installation year.
These were obtained from the open literature and subscription sources. Both actual
completed projects and future (estimated cost) installations are included.

e April 24 - ERG attended a meeting and discussion at B&V offices in Kansas. At this
meeting, B&V presented a detailed cost estimate for a current SCR project that is similar
enough in size as to be relevant to the potential Boardman installed cost.

The primary issue is: How fo estimate SCR installed cost for the Boardman Plant in view of
widely varying costs that result from various sources and approaches?

We examined three fundamentally different costing approaches to address this issue:
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¢ Bottom-up installed cost using the CUECost Model
e Top-down literature values
B&V “real” project cost

In addition, we examined the general escalation of construction costs due to the commodities
bubble and labor shortages. These approaches and the general escalation of construction costs
as related to SCR are discussed in detail below.

Bottom-Up Installed Cost Using the CUECost Model

. CUECost is a widely-used, U.S. EPA-developed cost model for air pollution controls applied
to coal-fired power plants. When the model is run with Boardman-specific technical inputs, the
default economic inputs, a “difficult” retrofit factor and escalated to 2007 dollars, the result for
Boardman is about $100/kW. Since the developers of CUECost specifically caution that the
level of detail involved results in a plus-or-minus 30 percent estimate, the CUECost estimate
for the Boardman Plant would actually be $70/kW to $130/kW. However, a number of recent
studies of actual installed costs for completed installations and estimates for near-term future
installations call into question the direct use of CUECost in today’s construction environment.
For reasons noted below, it is ERG’s opinion that the CUECost model does not generate “real
world” SCR installed cost estimates.

“Top-Down Literature Values

There are three fairly recent literature papers that address SCR installed costs (Hoskins, 2003;
Cichanowicz, 2004; Marano and Sharp, 2006). In a paper prepared for the Utility Air
Regulatory Group, Cichanowicz compiled SCR installed costs from the same three papers
(Cichanowicz, 2007). Also, Internet searches produced a number of other anecdotal examples
of recent plant-specific costs. Although there are many data points in this dataset, the quality of
the individual points is difficult, and in some cases impossible, to assess. Nonetheless, all of
these sources do point to a rapid escalation in SCR installed costs since 2004.

In their April 6 submission, B&V compiled installed costs for 33 SCR projects, including both
single unit and multiple unit installations. The average SCR installed cost for the 2007 projects
was $242/kW, and B&V concluded that these data are consistent with their Boardman Plant
estimate of $309/kW when the proposed Boardman boiler modifications, at $65/kW, are
added. (Note: the Boardman Proposal [at page D-9] includes the cost of NLNB and AOFA

- along with the SCR cost, resulting in a total of $362/kW for the combined technologies.)

ERG examined the 33 individual data points (installed cost, cost-basis year) and determined
that several of the critical (2007 cost-basis) data points are skewed somewhat to the high side.
For example, 6 of the data points for 2006 represent projects at Progress Energy’s Ancolote
and Crystal River plants. The data for cost-basis year 2007 contains these same projects,
escalated by 70 percent based on a blanket statement by a Progress Energy official that the cost
of new air pollution controls have “jumped 70% from their 2006 submission” (to the Florida
Public Service Commission). An examination of the source document shows that the 2006
submission actually contained estimates with a 2005 cost-basis. Also, the implied 70 percent
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escalation from 2006 to 2007 is in conflict with a statement by Kentucky Utilities (before the
Kentucky Public Services Commission) that the installed cost estimate of SCR for Ghent Unit
2 had increased by 21 percent from 2006 to 2007. The 70 percent escalation figure is also
inconsistent with a number of other papets (see below) that address the general cost escalation
for various types of utility construction in the current environment.

Two of the critical 2007 cost-basis data points were contained in the BART proposals for
Gerald Gentleman Units 1 and 2 ($334/kW) and Nebraska City Unit 1 ($376/kW). In both
cases, the estimate was provided by architectural and engineering firm HDR. The estimates
were described as based on 2002 vendor quotes for major equipment, adjusted for capacity (the
quotes were not for the specific plants involved), escalated to 2007 (by applying a 68 percent
escalation factor), doubled to account for construction costs, and multiplied by a 25 percent
contingency factor. ERG does not accept that these very crudely developed costs represent
useful data in evaluating cost of the Boardman Plant retrofit.

Finally, an examination of the year-to-year escalation implied by the 33 data points provided
by B&V calls into question the quantitative use of the data (though it is certainly useful in a
qualitative sense.). For the B&V dataset, the year-to-year changes in historical average
installed costs are:

2002 to 2003 = +80 percent
2003 to 2004 = +76 percent
2004 to 2005 = +25 percent
2005 to 2006 = -37 percent
2006 to 2007 = +62 percent

Obviously, these year-to-year variations, including a drop in cost of 37 percent from 2005 to
2006, are an indication that these data are not useful in any given year in a quantitative sense.
They do, however, support the contention that the last several years have seen construction cost
escalation that is significantly above the general consumer inflation rate in recent years.

To more closely examine these data in a quantitative sense, ERG eliminated the three highest
(including the afore mentioned HDR estimates) and three lowest estimates contained in the 16
projects which make up the 2007 basis-year data. We also eliminated the WE Energies’ Oak
Creek Units 5 and 6 project since these are small, tail-end systems. The remaining nine
projects are fairly tightly grouped, providing some comfort that they represent “typical”
installations, rather than outliers. These projects range from $207/kW to $267/kW, with an
average of $227/kW. The fact that the average is very close to the B&V “real” project cost
discussed below tends to confirm that this range ($207/kW to $267/kW) is a reasonable
representation of 2007 costs of large SCR systems and normal retrofit conditions.

B&V “Real” Project Cost

At an April 24, 2008, meeting at the B&V offices, an ERG engineer was presented with
detailed estimates for two very recent B&V SCR installations. After examining the “specifics”
of one of the projects, ERG concluded that it was too different (i.e., much smaller, hot-side
ESP, low-dust SCR) to provide a relevant data point for the Boardman Plant retrofit. The
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second plant was sufficiently close in “specifics” to the Boardman Plant to be relevant. Clearly,
the cost details were based on B&V actual costs, and were not prepared specifically for ERG’s
visit. They correspond roughly to 2007 dollars since the project start was mid-2006 and it is
now just wrapping up. B&V provided the estimate for this same unit, reformatted to
correspond to the line items on page D-9 of the PGE Proposal.

The B&V “real” project cost of $221/kW that was provided in the D-9 format exhibits some
line-by-line differences when compared to the Boardman Plant SCR estimate prepared by
B&YV for PGE. These differences include higher total purchased equipment costs, lower total
direct installation costs, and a much higher cost for site preparation and buildings at the
Boardman Plant. The most significant difference the Boardman Plant estimate and the B&V
“real” project cost is the $65/kW added to account for boiler modifications to reduce the SCR
flue gas inlet temperature. Also, the Boardman BART Proposal SCR estimate includes an
additional $53/kW for NLNB with AOFA. ERG believes that the benefit of the NLNB with
AOFA system (i.e., lower SCR inlet NOy) is not properly reflected in the PGE Proposal’s SCR
cost estimate.

In spite of some of the differences cited above, ERG believes the “real” project cost data that
were reviewed at the B&V offices on April 24, 2008, support the PGE/B&V position that
CUECost, when run with default values and an escalation factor, does not generate “real
world” SCR installed costs for a 2007 cost-basis year.

General Escalation of Construction Costs due to the Commodities Bubble and Labor Shortages

In addition to the three costing approaches described above, ERG considered a fourth factor in
analyzing the Boardman Plant SCR estimate contained in the PGE Proposal. In their April 6,
2008 submission of historical SCR installed cost data, B&V included two recent articles that
deal with rapidly escalating construction in the utility industry (Chupka and Basheda, 2007;
Schimmoller, 2007). Although these articles do not address SCR specifically, they do give a
clear sense that construction costs are escalating at a rate well above historical norms. In a
report prepared for the National Lime Association, Sargent and Lundy pegged the recent
escalation of FGD installed costs at 25 percent per year (Sargent and Lundy, 2007) (Note: FGD
retrofits involve the same type of major structural work, large process equipment and retrofit
issues that are present with SCR installations.). As noted earlier, Kentucky Utilities estimated
an increase of 21 percent for the Ghent Unit 2 SCR cost from a 2006 to a 2007 cost basis. All
of these are indications that the effect of world demand for construction materials, equipment,
and labor are exerting a strong upward pressure that has impacted SCR installed costs in the
U.S.

Summary of SCR Cost Analysis

It is ERG’s opinion, based on a distillation of the three cost approaches discussed above and
the general rapid cost escalation environment, that the 2007 installed costs for SCR range from
$207/kW to $267/kW, barring any extremely favorable or unfavorable site-specific conditions.
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In the Boardman case, there are factors that would tend to push costs toward the high end of
the range and other factors that would tend to reduce costs. Some of the factors that tend
toward higher cost include:

Use of PRB coal (as compared to bituminous coal);

The Boardman Plant’s remote location and its impact on labor availability and cost;
The higher-than-normal structural bridge needed to span the ESP; and

The boiler modifications needed to adjust inlet flue gas temperatures.

Some of the cost-reducing factors include:

e A unit size that is large enough to provide economy of scale, but small enough to fit the
.catalyst box between the unit and the stack;

e A single-unit plant with much clear space around the rear of the plant; and

¢ (Importantly) the low inlet NOy and low removal efficiency specified in the PGE Proposal.

Although some of the site-related factors are favorable (e.g., clear space, single unit plant), the
major complicating factor is the boiler modifications for flue gas temperature adjustment,
which B&V places at $65/kW. ERG believes, based on conversations with B&V personnel,
that B&V has not analyzed this cost in detail (nor has ERG). ERG notes that, in general, all
SCR retrofits require ductwork modifications at the rear of the boiler and in many cases, an
economizer bypass is included, thus some of the costs associated with fitting the SCR into the
boiler/airheater train are already contained in SCR estimates. Anecdotal information on
pressure part replacement projects (from the Internet) gives us the impression that the B&V
estimate is high, but in the absence of design and cost details, ERG is unable to quantitatively
assess this. ERG does agree that some significant cost is involved and that it would tend to
push the Boardman installed cost toward the upper end of the range cited above ($207/kW to
$267/kW). Bearing in mind the broad uncertainty band associated with all of the estimates,
ERG selected a “round number” cost of $250/kW as our Boardman Plant SCR installed cost.

40 CONCLUSIONS

The following are ERG’s conclusions regarding the NOy control technologies in the PGE
Proposal: : -

e Appropriate NOy technologies were included in the analysis.
The control level estimate for NLNB with AOFA is reasonable. PGE and B&V enlisted
Fuel Tech to more closely examine the Boardman Plant and confirm SNCR performance.
The resulting B&V estimate of 18 percent control is reasonable. SCR units can achieve
control to the 0.05 Ibs/MMBtu level, but not necessarily meet a 0.05 limit. Most of SCR
experience is with ozone-season units that are afforded significant off-season opportunity
for maintenance and catalyst cleaning. The impact of year-round operation would have to
be considered in selecting a permit limit for Boardman.
NLNB with AOFA costs are reasonable. _
ERG finds that the B&V’s estimated installed cost for SNCR is high by at least 50 percent.
ERG’s estimate (based on CUECost) is $14/kW versus the B&V cost of about $28/kW.
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o ERG finds that the contention by PGE and B&V that SCR installed costs have escalated
extremely rapidly in recent years is supported by a number of literature sources. For
reasons not fully clear, CUECost does not capture this recent surge in installed cost, even
when the most recent Chemical Engineering Cost Index is applied.

o ERG’s analysis of the 2007 cost for retrofitting SCR at the Boardman Plant is based on
literature information and on data provided by PGE and B&V. We find a cost of about
$250/kW versus the PGE and B&V estimate of $309/kW to be reasonable in view of recent
similar installations and literature estimates.

¢ Future mercury control is appropriately addressed by the proposed fabric filter. Since
mercury oxidation across an SCR and subsequent collection in an FGD system is relatively
ineffective for PRB coal, mercury control at Boardman will likely entail activated carbon
injection (or some other dry sorbent) followed by collection in a fabric filter. The other
NO, technologies considered (NLNB, AOFA, SNCR) will not influence the Boardman
baseline mercury emissions or future mercury controls.
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Inputs Used for CUECost



CUECost INPUTS

Description Units Inputl Source
General Plant Technical Inputs
Location — State Abbrev. OR PGE report
MW Equivalent of Flue Gas to Control System MW 584 PGE report
Net Plant Heat Rate Btu/kWhr 9,817 PGE report
Plant Capacity Factor % 85% PGE report
Total Air Downstream of Economizer % 117% PGE report
Air Heater Leakage % 11% PGE report
Air Heater Outlet Gas Temperature I 297 PGE report
Inlet Air Temperature I 80 PGE report
Ambient Absolute Pressure In. of Hg 29.18 PGE report
Pressure After Air Heater In. of HO -13 PGE report
Moisture in Air 1b/1b dry air 0.01362 PGE report
Ash Split:
Fly' Ash - % 80% PGE report
Bottom Ash % 20% PGE report
Seismic Zone : Integer 1 PGE report
Retrofit Factor Integer 1.6 PGE report
(1.0 = new, 1.3 = medium, 1.6 = difficult)
Select Coal Integer 8 PGE report
Is Selected Coal a Powder River Basin Coal? Yes /No Yes PGE report
Economic Inputs
Cost Basis -Year Dollars Year - 2007
Service Life (levelization period) Years 15
Inflation Rate % 3% CUECost default
After Tax Discount Rate (current $'s) % 9% CUECost default
AFDC Rate (current $'s) % 11% CUECost default
First-year Carrying Charge (current $'s) % 22% CUECost default
Levelized Carrying Charge (current $'s) % 17% CUECost default
First-year Carrying Charge (constant $'s) % 16% CUECost default
Levelized Carrying Charge (constant $'s) % 12% CUECost default
Sales Tax % 6% CUECost default
Escalation Rates:
Consumables (O&M) % 3% CUECost default
Capital Costs:
Is Chem. Eng. Cost Index available? Yes/No Yes
If "Yes" input cost basis CE Plant Index. Integer 525.4 CE Cost Index
If "No" input escalation rate. % 3%
Construction Labor Rate $/hr $35 PGE report
Prime Contractor's Markup % 3% PGE report
Operating Labor Rate $/hr $30 PGE report
DOE website for
Power Cost Mills/kWh 65.3 2006
Steam Cost $/1000 lbs 3.5 PGE report
NO, Control Inputs

A-1




CUECost INPUTS

Description Units ~Input 1 Source
Selective Catalytic Reduction (SCR) Inputs ‘ :
NH3/NO, Stoichiometric Ratio NH3/NO, 1.05 PGE report
"NO, Reduction Efficiency Fraction 0.90
Inlet NO, 1bs/MMBtu 0.426 PGE report
Space Velocity (Calculated if zero) 1/hr 0 PGE report
Overall Catalyst Life years 3 PGE report
Ammonia Cost $/ton 400 Price for 2007
Catalyst Cost $/4t3 169.9 PGE report
Solid Waste Disposal Cost $/ton 10 PGE report
Maintenance (% of installed cost) % 1.5% CUECost default
Contingency (% of installed cost) % 20% CUECost default
General Facilities (% of installed cost) % 5% ‘CUECost default
Engineering Fees (% of installed cost) % 10% CUECost default
Number of Reactors integer 2 PGE report
Number of Air Preheaters integer 1 PGE report
Selective NonCatalytic Reduction (SNCR) Inputs
1:Urea

Reagent 2:Ammonia 1 PGE report
Number of Injector Levels integer 3 PGE report
Number of Injectors integer 18 PGE report
Number of Lance Levels integer 0 PGE report
Number of Lances integer 8 PGE report
Steam or Air Injection for Ammonia integer 1 PGE report

NOy Reduction Efficiency Fraction 0.50

Inlet NO, 1bs/MMBtu 0.426 PGE report
NH,/NO, Stoichiometric Ratio NH3/NO, 1.2 PGE report
Urea/NO, Stoichiometric Ratio Urea/NO, 1.2 PGE report
Urea Cost $/ton 315 PGE report
Ammonia Cost $/ton 450 PGE report
Water Cost $/1,000 gal 2 PGE report
Maintenance (% of installed cost) % 1.5% CUECost default
Contingency (% of installed cost) % 20% CUECost default
General Facilities (% of installed cost) % 5% CUECost default
Engineering Fees (% of installed cost) % 10% CUECost default
| Low NOx Burner Technology Inputs

NO, Reduction Efficiency fraction 0.35

T:T-fired,
Boiler Type W:Wall W PGE report
L:Low,
A:Average,

Retrofit Difficulty H:High A

Maintenance Labor (% of installed cost) % 0.8% CUECost default
Maintenance Materials (% of installed cost) % 1.2% CUECost default
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Ammonia Injection Rate Ib/hr
Space Velocity 1/hr 1,873
Gross Catalyst Volume ft’ 39,736
SCR Capital Costs Casel
- . —_—
Cost Basis (Year) 2007
Reactor Housing and Installation $ 6,933,702
Ammonia Handling and Injection $ 2,034,420
Flue Gas Handling:Ductwork and Fans $ 7,222,232
Air Preheater Modifications $ 1,828,819
Misc. Other Direct Capital Costs $
Equipment Capital Cost Subtotal $ $18,623,527
Instruments & Controls $ 2.
Taxes $ $1,117,412
Freight $ $931.176
Total Direct Cost $21,044,586
Total Direct Cost with Retrofit Factor $ $33,671,337
General Facilities $ $1,683,567
Engineering Fees $ $3,367,134
Contingency $ $6.734,267
Total Plant Cost (TPC) $ $45,456,305
Total Plant Cost (TPC) w/ Prime Contractor's Markup $ $46,819,994
Total Cash Expended (TCE) $ $45,469,545
Allow. for Funds During Constr. (AFDC) $ $4.985,542
Total Plant Investment (TPI) 3 $50,455,086
Preproduction Costs $ $1,215,710
Inventory Capital
Initial Ammonia(60 days) $ $232,401
Initial Catalyst $ $6.751,206
Total Capital Requirement (TCR) $ $58,654,404
$/kW $100
SCR 0&M Costs Casel
—t—
Cost Basis (Year) 2007
Ammonia $/yr 1,413,774
Catalyst Replacement $/yr 2,250,402
Catalyst Disposal $/yr 3,179
Electricity $/yr 1,041,331
High-dust SCR Steam $/yr 93,969
Operating Labor $/yr 134,190
Supervisory labor $/yr 20,128
Maintenance $/yr 681,845
Total O&M Costs $/yr 5,618,690
taxes, insurance, administrative $/yr $2,346,176
capital recovery $/yr $6,439,938
Total Annual Cost $/yr $12,078,756




Ul

Number of Wall Injectors integer 18
Number of Lances integer 8
Urea Injection Rate Ib/hr 1905
Ammonia Injection Rate Ib/hr 1085
SNCR Capital Costs Casel
-
Cost Basis (Year) 2007
Urea Based SNCR Costs
Urea Storage & Handling $ $485,138
Urea Injection $ $983,103
Controls/Miscellaneous $. $260,286
Air Heater Modifications $ $1,394,942
" Ammonia Based SNCR Costs
Ammonia Storage, Handling, Injection, Controls $ $0
Air Heater Modifications $ $0
Total Direct Cost $ $3,123,469
Total Direct Cost with Retrofit Factor $ $4,997,551
General Facilities $ $249,878
Engineering Fees $ $499,755
Contingency $ $999.510
Total Plant Cost (TPC) $ $6,746,693
Total Plant Cost (TPC) w/ Prime Contractor’'s Markup $ $6,949,094
Total Cash Expended (TCE) $ $6,748,659
Allow. for Funds During Constr. (AFDC) $ $739.962
Total Plant Investment (TPI) $ $7,488,620
Preproduction Costs $ $386,037
Inventory Capital $ $367,247
Freight
Total Capital Requirement (TCR) $ $8,241,904
$/kW $14.1
SNCR O&M Costs Casel
Cost Basis (Year) 2007
Operating and Supervisory Labor $/yr 65,700
Maintenance Labor and Materials $/yr 101,200
Reagent $/yr 2,234,084
Electricity $/yr 8,825
Water $/yr 33,954
Steam (for steam atomization) $/yr -
Total O&M Costs $/yr 2,443,763
CR 904,917
Total Annual Cost 3,348,680




Low NO, Burner Technology Capital Costs

Casel

Cost Basis (Year) 2007

Total Capital Requirement with Retrofit (TCR) $ $10,445,451
$/kW $17.9

Low NO,, Burner Technology O&M Costs Casel

Cost Basis (Year) 2007
Maintenance Labor $/yr 83,564
Maintenance Materials $/yr 125,345
Control, Administration, Overhead $/yr 25,069
Total O&M Costs. ‘ $/yr 233,978
CR 1,146,854
Total Annual Cost 1,380,833
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Direct

Costs Reactor Housing $5,580,000 $6,933,702
Ammonia Handling and .
Injection 2,589,000 2,034,420
Initial Catalyst and
Ammonia 4,750,000 6,983,607
Flue Gas Handling
System 6,500,000 7,222,232
Air Preaheater Mod. 2,835,000 1,828,819
Electical System Mod. 2,261,000
ID Fans 3,658,000
Purchased
Equipment Cost Ash Handling System 3,100,000
(PEC) Miscellaneous Direct
Capital costs 604,355
Total Capital Cost 331,273,000 { 825,607,134
: PGE used
10% of
Capital Cost,
Instruments and CUECost
Controls 3,127,300 372,471 | uses 2%
Freight 1,563,650 931,176
Taxes 1,117,412
Total PEC $35,963,950 | $28,028,193
Direct
Installation Foundation and Support $13,666,301
Costs (DIC)
Handling and erection 13,306,662
Electrical 8,990,988
Piping 2,697,296
Insulation 3,596,395
Painting 359,640
Demolition 6,113,872
Relocation 4,315,674
Retrofit Cost $12,626,751
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Total DIC $53,046,826 | $12,626,751
Site Preparation 2,000,000
Buildings 500,000
Total Direct Costs $91,510,776 | $40,654,944
Engineering $10,981,293 $3,367,134
Owner's Cost 4,575,539
Construction Management 9,151,078
Start-up and spare parts 2,745,323
Indirect
Costs Performance Test 200,000
Contingencies 13,726,616 6,734,267
Contractors Markup 1,363,689
General Facilities 1,683,567
Total Indirect Costs $13,148,657 | $13,148,657
Allowance for Funds During Construction 17,926,000 4,985,542
Boiler Heat Transfer Surface Area Replacement $40,000,000
Preproduction Costs 31,215,710
Total Capital Investment Cost $190,816,626 | $60,004,853
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Weber, Steve F.

From: Weber, Steve F.

Sent: Monday, October 06, 2008 11:15 AM

To: Golden.Kevin@epamail.epa.gov; Tim Allen (tim @den.nps.gov); John_Notar@nps.gov
Cc: O'Clair, Terry L.; Mount, Dana K.; White, Rob J.

Subject: Updated ND Regional Haze Modeling Protocol {Draft)

Hello Kevin, John, Tim

Attached is an updated draft of the proposed North Dakota modeling protocol for RH reasonable progress goals. Note
that recent changes are highlighted with blue text.

We would appreciate your review and comments on the updated protocol.
Thanks.

Steve

Steve Weber

ND Dept of Health
(701) 328-5188



From: Weber, Steve F.

Sent: Monday, October 06, 2008 11:15 AM

To: Golden.Kevin@epamail.epa.gov; Tim Allen (tim@den.nps.gov); John_Notar@nps.gov
Cc: O'Clair, Terry L.; Mount, Dana K.; White, Rob J.

Subject: Updated ND Regional Haze Modeling Protocol (Draft)

Hello Kevin, John, Tim

Attached is an updated draft of the proposed North Dakota modeling protocol for RH reasonable progress
goals. Note that recent changes are highlighted with blue text.

We would appreciate your review and comments on the updated protocol.
Thanks.

Steve

Steve Weber

ND Dept of Health
(701) 328-5188



MINNKOTA POWER COOPERATIVE, Inc. and
SQUARE BUTTE ELECTRIC COOPERATIVE

FOLLOWUP RESPONSES TO PRESENTATION and
NDDH REQUEST FOR ADDITIONAL INFORMATION
SUPPLEMENTAL NOx BACT ANALYSIS STUDY
MILTON R. YOUNG STATION UNIT 1 and UNIT 2
REGARDING SCR ECONOMIC FEASIBILITY

February 11,2010

North Dakota Department of Health’s Environmental Health Section, Division of Air Quality has
requested’ that Minnkota Power Cooperative Inc. (“Minnkota” or “MPC”) provide additional information
clarifying the written response submitted December 11, 2009” that provided detailed and comprehensive
cost data following the NDDH’s and U.S. EPA’s reviews of the Best Available Control Technology
(BACT) Analysis Study — Supplemental Reports® submitted on November 12, 2009 for control of nitrogen
oxides (NOx) emissions from existing Unit 1 and Unit 2 at Milton R. Young Station (MRYS).

Burns & McDonnell (B&McD) was retained by MPC as an independent consultant to perform the
referenced 2006 NOx BACT Anaiysis Study* of Minnkota’s Unit 1 and Square Butte Electric
Cooperative’s Unit 2 at the Milton R. Young Station in accordance with the requirements of a Consent
Decree (CD)’. Burns & McDonnell also performed the November 2009 Supplemental NOx BACT
Analysis Study and generated the referenced reports for each MRY'S boiler in response to the NDDH’s
request’ to see Steps 3 and 4 of the BACT analysis process’ include low-dust and tail end SCR
alternatives, assuming that they are technically feasible to apply at MRYS as NDDH has recently advised®.

Information supplementing the previously-provided detailed breakdown of capital costs and operation and
maintenance costs for hypothetical applications of low-dust and tail end SCR alternatives, and their

subsequent presentation to NDDH, are attached.

! See Reference number 1, January 11, 2010.

2 See Reference number 2, December 11, 2009.

¥ See Reference number 3, November 12, 2009.

* See Reference number 4, October 2006.

> See Reference number 5, April 24, 2006.

® See Reference number 6, July 15, 2009. SCR technology is considered technically infeasible by Minnkota for application at

MRYS per the October 2006 NOx BACT Analysis Study report and subsequent submittals in response to comments by the NDDH,
EPA, DOJ, and other parties, including the November 2009 Supplemental NOx BACT Analysis Study reports.

7 See Reference number 7, October 1990,

® Ibid Reference number 6, July 15, 2009. SCR technology is considered technically infeasible by Minnkota for application at
MRYS per the October 2006 NOx BACT Analysis Study report and subsequent submittals in response to comments by the NDDH,
EPA, DOJ, and other parties, including the November 2009 Supplemental NOx BACT Analysis Study reports.
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NOx BACT Analysis Study Supplemental Reports:

NDDH Request #1: How were the SCR reactors sized and the catalyst volume determined and
what target NOx control efficiency was used to size the catalyst? How was
the cost of the catalyst determined?

BMcD Response:

The same SCR system supplier that is providing the low-dust SCR equipment for the WE Energies South Oak
Creek project in Wisconsin was asked to provide a budgetary equipment proposal for both low-dust and tail
end SCR arrangements for each unit at MRYS. A lignite coal analysis (proximate, ultimate, and coal ash)
and process design basis (boiler fuel heat input rates, excess air percentages, flue gas volumetric flows,
temperatures and gas species contents) were included with the request. An assumed inlet and outlet NOx
concentration was also provided, with a nominal 85% reduction from 0.5 lb/mmBtu requested. This SCR
system supplier sized the SCR reactor, the SCR gas-to-gas heat exchange equipment (SCR GGH), and related
ductwork. The initial catalyst charge for each reactor was included in the lump-sum equipment price
proposal. The SCR system supplier did not disclose the specific volume of catalyst to be provided nor the
specific manufacturer or type of catalyst (i.e. honeycomb, plate, etc.). Due to the proprietary nature of this
SCR conceptual design and budgetary equipment pricing effort, this work was performed by the SCR system
supplier with the understanding that it was confidential. Refer to Burns & McDonnell’s response to NDDH

Request #7 for additional information.

Two SCR catalyst suppliers provided budgetary replacement catalyst quotes, including catalyst volume,
catalyst pitch, catalyst type, and arrangement of catalyst modules, based on preliminary process design
provided by an SCR process design consultant. The design used for these catalyst supplier proposals was
based on 90% overall NOx reduction across the SCR system. The catalyst suppliers also provided cost
proposals for the replacement catalyst. One supplier provided a cost of replacement catalysts in terms of
$/m®. Due to the proprietary nature of this SCR reactor sizing and budgetary catalyst pricing effort, this work
was performed by the SCR catalyst suppliers with the understanding that it was confidential. Refer to Burns

& McDonnell’s response to NDDH Request #7 for additional information.

NDDH Request #2: Anhydrous ammonia appears to be a less expensive reagent than urea for
the SCR system due to local availability. A justification must be supplied
for electing urea over anhydrous ammonia.

BMcD Response:
Aqueous urea solution was selected because of health and safety issues related to the use of ammonia,

including site constraints involving over-the-road transport, on-site unloading and storage. MRY'S does not
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have rail access, and is adjacent to a lake used for condenser cooling water and process water supplies.

Public access to the lake is allowed. Anhydrous ammonia and aqueous ammonia are classified as hazardous
chemicals per Clean Air Act Section 112 (r). This requires extensive emergency planning. Transport and
handling of ammonia is restricted by the United States Department of Homeland Security and the Department
of Transportation through the Rail Security Act. The U.S. EPA has determined that a toxic radius of a spill to

be between 5 and 7 miles for anhydrous ammonia and 1 to 2 miles for aqueous ammonia’.

NDDH Request #3: Support must be provided for the catalyst cleaning/replacement outage
periods. This should include an explanation of the method used to estimate
the outage time and clarification whether the outage time includes the
regular outage period.

BMcD Response:

Burns & McDonnell and Minnkota queried SCR catalyst suppliers, process design consultants, utility
construction and maintenance contractors, and utility personnel at U.S. coal-fired plants with operating SCRs
to provide input into the estimation of time associated with catalyst installation into the empty (spare) layer of
the reactor, and to remove dirty catalyst and install fresh catalyst in its place. The responses indicated that
there is a broad range of experiences based on limited amounts of user and vendor data on this issue. The
range of experience is due to the site-specific conditions and design-specific features of the reactor catalyst
access doors’ locations and sizes, module arrangement, hoisting equipment, staging areas and platforms, labor
availability and familiarity. The general lack of data is due to the relative newness of many SCR installations
currently operating at coal-fired powerplants in the United States that have not accumulated significant

operating time and so have not required significant numbers of catalyst changeouts.

Catalyst replacement activities by current coal-fired powerplant users are typically scheduled during major
boiler outages that are 18-36 months apart. The SCR catalyst changeout is usually not a schedule-critical
activity during such outages. The catalyst changeout time required depends on how many modules are

involved, and whether a single shift of personnel or multiple shifts per day are engaged in the work.

For the hypothetical application of low-dust and tail end SCR technologies at MRY'S, most of the catalyst
changeouts were assumed to coincide with boiler fireside cleaning outages, which are historically
approximately 4 days in duration, three or four times per year, depending on the boiler involved. Because of
the use of high pressure water to remove boiler deposits during these cleanings, the air exhausted from the

boilers through the flue gas ductwork to the chimneys during these times contains moisture and particulate.

? See Reference 8.



Catalyst vendors have advised that this air stream is not suitable for passing through an SCR reactor filled

with catalyst. This will require an SCR reactor bypass to be provided for use during these outages.

Before catalyst changeout operations can begin, the large volume of catalyst and supporting structural steel
must be cooled down sufficiently to allow personnel to safely enter the reactor to gain access to remove any
ash accumulations. The means and equipment required to remove the catalyst depends on the specific reactor
design and module arrangements. The specific time and equipment requirements for catalyst changeouts are

normally developed after the specific reactor and module details are established.

The SCR Cost Estimate study assumed that reactor isolation dampers and reactor maintenance bypass
ductwork dampers would be required to avoid contamination of the catalyst by the air/water/particulate
stream, and allow the reactors to be cooled while being isolated from the normal flue gas path to the chimney.
The time estimated for catalyst installation into the empty (spare) layer of the reactor was 16 shifts, which,
assuming two shifts per day, would be 8 days. The time estimated to remove dirty catalyst and install fresh
catalyst in its place was 24 shifts, which, assuming two shifts per day, would be 12 days. The time assumed
for reactor cooldown was previously estimated as 48-60 hours, which would elapse during the first half of the
boiler cleaning process'®. After the fresh catalyst is in place, and the reactor access doors closed, the entire
volume of fresh and dirty catalyst remaining in the reactor must then be heated to above the moisture
dewpoint to avoid possible moisture condensation during boiler startup. This would involve use of the
supplemental catalyst outage heating system, not the flue gas reheat system nor flue gas from the boiler.
Burns & McDonnell estimated that post catalyst changeout outage time will extend approximately 36-48

hours until the boilers are ready to begin the startup process to return to service.

The November 2009 Supplemental NOx BACT Analysis study assumed 1168 total hours and 1126 total
hours of outage time per year associated with MRY'S Unit 1’s hypothetical application of low-dust and tail
end SCR technologies (Scenario “B>), respectively. This is 980 hours and 938 hours of outage time in
addition to the 188 hours of outage time per year assumed for advanced separated overfire air alternative.

' Assuming three catalyst layer changeout outages per year for Unit 1, this works out to be approximately 13
extra days per outage. Unit 2’s Scenario “B” assumed 1415 total hours of outage time for either hypothetical
application of low-dust and tail end SCR technologies. This is 1234 hours of outage time in addition to the
181 hours of outage time per year assumed for advanced separated overfire air alternative. Assuming four

catalyst changeout outages per year for Unit 2, this works out to be approximately 13 extra days per outage.

19 gee Reference 9, March 15, 2007, pages 12-14,
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The November 2009 Supplemental NOx BACT Analysis study assumed 401 total hours and 443 total hours
of outage time per year associated with MRY'S Unit 1°s, and 387 total hours and 428 total hours of outage
time per year for Unit 2°s, hypothetical application of tail end and low-dust SCR technologies (Scenario “A”),
respectively. This is 213 or 256 hours of Unit 1 outage time and 206 or 247 hours of Unit 2 outage time in
addition to the 181 hours of outage time per year assumed for advanced separated overfire air alternative.
Assuming one catalyst changeout outage every two years for each Unit 1 and Unit 2, this works out to be
approximately between 8.6 and 10.7 extra days per outage, depending on the boiler and SCR technology
studied.

The catalyst changeout outage times assumed in the November 2009 Supplemental NOx BACT Analysis
study for MRYS Unit 1 and the similar study for MRY'S Unit 2 are expected to be extensions to the boiler
cleaning outages. Note that the estimated annual number of days for catalyst changeout outages is in addition
to outage times included in the Advanced Separated Overfire Air alternative, which is also relative to baseline
operation which include downtime for boiler cleanings. We believe the outage durations and frequency are
reasonable assumptions to use for the purposes of showing possible economic outcomes that could result

from the hypothetical application of low-dust and tail end SCR technologies at MRYS.

NDDH Request #4: The indirect capital costs associated with the project appear to be high. A
~ detailed explanation of the estimation method must be supplied.

BMcD Response:

Burns & McDonnell used standard estimating practices to estimate direct, installation, and indirect capital
costs for MRYS Unit 1°s and Unit 2°s hypothetical application of low-dust and tail end SCR technologies.
To establish the context of estimated indirect costs, we note that several major assumptions were used by
Burns & McDonnell in developing the capital cost estimates of the hypothetical applications of low-dust and
tail end SCRs at Milton R. Young Station. These assumptions include the following:

e A multiple (parallel prime) contracting approach was selected (as opposed to single “turnkey” or
Engineer-Procure-Construct contract). Although this approach may increase the project execution
risk to the Owner, the execution risk is considered manageable. This contracting approach was
recommended because it allows early award of major equipment procurements to allow detailed
design engineering to proceed expeditiously to meet the project schedule, and offers the greatest
flexibility for the Owner (Minnkota) to be involved in key decisions regarding design.

e Project will be executed to achieve completion in 2016 for Unit 2 and 2017 for Unit 1. It was
assumed that the project will be executed with skilled workforce resources sufficient to meet the
target project execution schedule while minimizing overtime. No additional overtime is included to

accommodate a compressed work schedule.
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Indirect Costs:

¢ Escalation based on historical data and Burns & McDonnell experience was assumed to average 5%
per year for equipment, 9% per year for materials and 5% per year for labor. See additional general
description of escalation included below. |

¢ Contingency was calculated at 20% overall (10% for pricing and 10% for scope). Contingency was
applied to Total Direct Capital Costs plus Indirect Capital Costs such as Engineering and Field
Support, Construction Management and related indirects, Startup Expenses, and Cost Escalation
during Project Execution. Owner Contingency was estimated at 7%. See additional general
description of contingency included below.

e A performance bond is included for all subcontract work at the rate of 1.5% of the estimated project
contract costs.

e Sales tax on construction consumables is included. No other tax is included.

e Owner will provide a builder’s risk policy for the project. Cost for this is included in the estimate of
Owner’s costs.

e Interest During Construction (IDC) is included in the Owner’s costs at 6% per year, assuming project

execution-based monthly expenditures.

Escalation:

An estimate for escalation of project costs has been included in the capital cost estimate. Escalation of
construction labor, materials, and indirects was estimated based on historical data and Burns & McDonnell

experience.

Escalation of construction labor was estimated to be approximately 5% annually throughout the project. This
estimate of escalation was based on the average increase in craft labor costs for the United States combined
with known union labor contract costs in the next few years. The average annual escalation of union
contracts for skilled and common labor rates over the last ten years in North Dakota has been approximately

5.0% per year.

Escalation of equipment and materials is included in the project estimate at a rate of 5% per year for
equipment and 9% per year for materials. Since January 2004, steel pricing experienced rapid escalation
equating to a nearly a 100% increase in rebar and structural steel costs, then dropped in late 2008 and early
2009. Within the past 6 months, steel prices have again started to rise. Pipe and electrical commodities have
also seen a high overall escalation during this time, followed by a decline in late 2008. Due to this volatility,

equipment and material suppliers have been providing pricing with short bid validity.
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Contingency:

This project involves a significant amount of retrofit work in the existing plant. The SCR Cost Estimate
study did not perform a thorough review of existing conditions and interfaces with the new work. It is
anticipated that the scope of work will increase as unknown conditions are discovered during project
execution. A contingency of 20% of the overall project costs is included in the project cost. Of this 20%,
10% covers accuracy of the pricing of the equipment and materials (commodities), and 10% covers omissions
from the defined project scope. This contingency is not intended to cover changes in the general project
scope (i.e. addition of buildings, addition of redundant equipment, addition of systems, etc.) nor major shifts
in market conditions that could result in significant increases in contractor margins, major shortages of
qualified labor, significant increases in escalation, or major changes in the cost of money (interest rate on

loans).

In addition to the project contingency, an additional owner contingency is included to cover owner general
project scope additions. Based upon the amount of preliminary design and project definition completed, a
7% scope cohtingency to cover such potential changes is included. However, this contingency level

depends on the probability of additional scope and is typically determined by the Owner (Minnkota).

NDDH Request #5: Support must be supplied for the cost of natural gés and electricity.

BMcD Response:

Burns & McDonnell used estimated long-term average natural gas unit cost for the economics of
conventional and fuel-lean gas reburn alternatives’ annual operating costs included in the 2006 NOx BACT
Analysis Study reports for MRY'S Unit 1 and Unit 2. The annual cost of auxiliary power consumed by air
pollution control equipment and the value of electric generator output not able to be sold (“lost”) due to
inability to produce electricity during outages.related to the air pollution control equipment associated with
particular control alternatives were also calculated. The long-term average unit costs for natural gas and
electricity were provided by Minnkota. Burns & McDonnell’s recent review of the forecast power industry’s
natural gas unit cost forecasts from 2006 confirm that the number used in the original NOx BACT Analysis
Study calculations and reports submitted in October 2006 are reasonable, given the uncertainty and variability

that is common with such forecasts.

In the November 2009 Supplemental NOx BACT Analysis study reports, Burns & McDonnell assumed the
economics of hypothetical application of low-dust and tail end SCR technologies at MRY'S should be also
based on the same unit costs used for the 2006 NOx BACT Analysis study reports.



NDDH Request #6: More details, including calculations, must be supplied to justify the
pressure drops and parasitic loads associated with the SCR configurations.

BMcD Response:

Burns & McDonnell used estimated flue gas pressure drops provided by the SCR supplier for the SCR
reactor, and gas-to-gas heat exchangers (GGH), in the development of new induced draft booster fans’
performance requirements and the alternatives’ economics of hypothetical application of low-dust and tail
end SCR technologies at MRYS for Unit 1 and Unit 2 in the November 2009 Supplemental NOx BACT
Analysis study reports. The estimated flue gas pressure drops of the flue gas ductwork, which would be
incurred upstream and downstream of the low-dust and tail end SCR reactors and GGHs, were calculated

using a proprietary spreadsheet.

For low dust SCR cases, new ductwork would be connected downstream of the existing induced draft fans’
outlets and a new booster fan for each reactor would follow the GGH outlet after the SCR reactor,

discharging to the existing flue gas desulfurization (FGD) system absorber inlet duct'’,

In tail end SCR cases, new duct connections downstream of the existing induced draft fans’ outlets would
divert flue gas before the FGD absorbers’ inlet ducts, through the hot side of the FGD GGH then back to the
FGD absorber inlet duct. Additional duct connections downstream of the existing FGD absorbers’ outlet
ducts would reroute flue gas through the cold side of the FGD GGH, then to the cold side of the main (SCR)
GGH upstream of the flue gas reheat section in the SCR reactor. After the reactor, flue gas would pass
through the hot side of the main (SCR) GGH, continue to the new induced draft booster fans, and be

discharged back to new duct connections near the existing inlets to the chimneys'.

Horsepower required to drive the fans to produce pressure needed to overcome the cumulative ductwork and
SCR equipment pressure losses for full load (maximum continuous rating) and “test block” flue gas flows
was calculated from budgetary booster fan equipment quotes, which included preliminary pressure rise versus
flow and mechanical efficiency curves, from two fan vendors. The horsepower required for the volumetric
gas flow and pressure rise was then converted into electrical kilovolt-amperes (kVA) and kilowatts (kW) in
order to calculate auxiliary power loads. An annual average load factor was applied, which was then
multiplied by the assumed hours of annual operation to determine the annual megawatt-hours (MW-h) of

consumed auxiliary power due to the SCRs’ induced draft booster fans.

! See attached sketch for low-dust SCR equipment and ductwork conceptual arrangement.
12 See attached sketch for tail end SCR equipment and ductwork conceptual arrangement.
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The parasitic loads associated with the SCR alternatives studied were determined by identifying known
power-consuming auxiliary equipment serving the new air pollution control equipment. Estimates of design
horsepower or kVA, based on vendor quotes or similar projects where information is available, were
generated. Conversion to kW along with application of an annual average load factor resulted in estimated
average annual auxiliary power loads, which were summed together to establish the total parasitic load.
Annual megawatt-hours (MW-h) of consumed auxiliary power due to the various SCR cases studied were

calculated by multiplying the total parasitic load by the assumed hours of annual operation.
The table below provides the results of these calculations.

‘Pressure Drop and Fan Power Calculation Results

Parameter UL LD U1 TE U2LD U2 TE
FGD GGH (hot side) pressure drop, in. w.g. -- 2.7 -= 1.87
FGD GGH (cold side) pressure drop, in. w.g. -- 2.7 -- 1.87
SCR GGH (cold side) pressure drop, in. w.g. 2.3 2.7 1.74 1.98
SCR reactor/catalyst press. drop, in. w.g. 2.0 2.0 2.0 2.0
SCR GGH (hot side) pressure drop, in. w.g. 2.3 2.7 1.74 1.98
SCR flue gas ducts/dampers/connections 5.4 6.2 4.5 6.3
pressure drop, in. w.g.
Booster Fan Static Pressure Rise 12.0/ 19.0/ 10.0/ 16.0/
/ Total Pressure’ (Inches W.G.) 13.51 21.33 11.50 18.23
Booster Fan Motor Horsepower” 5000 7000 3500 5000
Load kVA / Demand kVA® 5000 /4500 | 7000 /6300 | 3500 /3150 | 5000 /4500
Quantity of Fans, capacity per fan, each case One (1) x 100% Two (2) x 50%

1-

Booster fan static pressure rise is the sum of the duct and SCR equipment pressure drops. Total fan pressure
includes fan static pressure rise plus additional pressure rise required to overcome pressure drops within the fan
equipment. These numbers do not include additional fan capacity (margin) above the amount required for full load
{maximum continuous rating or MCR) operation, which allows for factors that reduce actual performance over
sustained periods of running. Static pressure rise and Total pressure numbers are preliminary; final design may
require values higher or lower than those shown.

Motor horsepower is greater than fan mechanical horsepower, and is based on available size larger than “Test
Block” horsepower. Mechanical horsepower takes into account fan mechanical efficiency at the stated operating
condition. Fans are sized based on mechanical efficiency and additional capacity (margin) above the MCR
condition, referred to as “Test Block™. The test block flow margin is 15% per fan, the test block pressure rise
margin is 32.25% (1.15°2) above MCR values stated above. Test block fan mechanical efficiency is approximately
0.8. Fan Mechanical Horsepower = flue gas volumetric flow (actual cubic feet per minute) multiplied by pressure
rise in inches w.g. divided by (6536 x efficiency). Fan efficiency varies with flow and pressure rise; values based
on estimates/vendor quotes for full load (maximum continuous rating or MCR) conditions.

Horsepower (motor rating) is approximately equal to Connected Load kVA; Connected Load kVA x Estimated
Annual Average Demand factor = Demand Load kVA.

Hypothetical applications of low-dust and tail end SCR technologies included estimates of auxiliary electrical

power usage. It is important to note that some alternatives identified between 88 and 109 electricity-

consuming items supplying or serving each SCR reactor system. Several pieces of auxiliary equipment with

9



significant electrical power loads were included. These are: sootblowing air compressors with dryers;
instrument/service air compressors with dryers; seal air fans for SCR reactor inlet and outlet flue gas isolation
dampers; SCR flue gas reheat burner combustion air fans; drive gearboxes for rotary gas/gas heat exchangers;
urea-to-ammonia dilution air/combustion air fans; auxiliary equipment service building
ventilation/heating/lighting; and urea feed pumps. The instrument/service air and sootblowing air
compressors are significant but necessary to supply dry compressed air used by equipment dedicated to

control, maintain, and provide catalyst cleaning media for the SCR systems.

NDDH Request #7: All vendor correspondence related to SCR reactor sizing, catalyst volume,
' NOx control efficiency, catalyst cost, catalyst replacement schedule, and
catalyst guarantees should be provided. This includes the original requests
submitted to vendors and analyst [catalyst] suppliers by Minnkota and its
consultants. This must also include the description of the gas stream that
was supplied to the vendors.

BMcD Response:

_ Information responsive to this request by Minnkota, Burns & McDonnell and the SCR system supplier and
SCR process design consultant, catalyst vendors, and flue gas particulate characterization consultant is being
submitted (see Enclosures). Documents that include information considered as “trade secrets” per the

NDDH’s Air Pollution Control rules are being submitted and marked “conﬁdéntial” (see Enclosures).

Minnkota developed agreements with the catalyst suppliers and flue gas particulate characterization
consultant engaged in this effort, and has a general services agreement with Burns & McDonnell, which
covers work done by the SCR system supplier and SCR process design consultant. Information provided
under Enclosure C is considered non-confidential, and includes information for which no claim is being made
for confidentiality, along with an index and summary of the information submitted which is suitable for
release to the public. Enclosure D includes documents claimed to contain trade secrets which are requested to
be treated as confidential, along with an affidavit stating how and why the information fulfills the conditions

of confidentiality per the NDDH’s Air Pollution Control rules describing this confidentiality procedure.

NDDH Request #8: Data must be provided for the temperature gradient of the regenerative
heat exchanger to justify the reheat calculations. This must be provided
for the both LDSCR and TESCR. The 600°F temperature for the reheated
flue gas must be justified. ' :
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BMcD Response:

" The preliminary design temperatures for the hypothetical applications of low-dust and tail end SCR
technologies shown in the table below were calculated by the SCR process consultant. The temperature data
tabulated below for the Unit 1 low dust (LD) case include corrections identified by the SCR process
consultant as described further in the response to NDDH Request #11.b. The SCR system supplier, which
provided pricing of SCR equipment, including GGHs for low-dust and tail end SCRs, did not provide

estimates of the GGHs’ process performance.

SCR Process Design Temperatures

Parameter UlLD Ul TE U2LD U2TE
FGD GGH (hot side) inlet temperature, °F - - 335 -- 331
FGD GGH (hot side) outlet / FGD Absorber -- ¢y -- 1)
Inlet temperature, °F .
FGD GGH (cold side) inlet/ FGD Absorber -- 142 - 143

Outlet temperature, °F

FGD GGH (cold side) outlet temperature, °F -- 150 -- 151
SCR GGH (cold side) inlet temperature, °F 335 150 331 151
SCR GGH (cold side) outlet temperature, °F 535 520 535 520
Flue Gas Reheat Burner outlet / SCR Ammonia 580 563 580 563
Injection Grid/Reactor inlet temperature, °F
SCR GGH (hot side) outlet temperature, °F 380 199 380 197
FGD Absorber Outlet temperature, °F 142 142 143 143

1- The temperature of the FGD GGH hot side outlet (discharges to FGD Absorber Inlet) was not provided by the SCR
process consultant. It would be less than 330°F.

As can be seen in the table above, the flue gas is reheated by natural gas to either 580°F for low-dust SCR
cases or 563°F for tail end SCR cases. Natural gas heat input rates used in the November 2009 Supplemental
NOx BACT Analysis study reports assumed these flue gas temperatures. These preliminary process design
temperatures have not been confirmed pending final design by the gas/gas heat exchanger manufacturer. The
catalyst vendors recommended that the catalyst be designed for (able to withstand continuous exposure to)
600°F service operating temperature. The capacity of the reheat burner equipment was not specifically
provided by the SCR system supplier, but was expected to be capable of raising the flue gas up to the

recommended service temperature.
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NDDH Request #9: A comparison of the SCR costs at M.R.Young Station versus PSE&G
Mercer Station and We Energies Oak Creek Station should be provided or
an explanation why such a comparison is not possible or inappropriate.

We recognize that each plant has unique characteristics and there will be
some design differences from plant-to-plant, but those differences should
not necessarily dismiss making general comparison of costs unless there are
unique or extenuating circumstances which would preclude a general cost
comparison.

BMcD Response:

A BACT analysis is performed on a case-by-case, site-specific basis. It is inappropriate to compare the
capital costs associated with the low-dust SCR installation at Mercer Station, or at South Oak Creek Station,
against those developed for the hypothetical applications of low-dust and tail end SCR technologies at
MRYS. Site conditions, boiler firing type, type and characteristics of fuels burned and resulting flue gas
emissions and ash produced, and the limited amount of NOx reduction required for those referenced low-dust

SCR cases that were not required to represent BACT, make the comparison not relevant to MRYS.

NDDH Request #10: Provide additional clarification and technical justification regarding
Minnkota’s determination that the units at MRYS are boiler limited and
cannot generate additional steam for flue gas reheating purposes.

BMcD Response:

The steam turbine-generators at MRY'S have a given output (gross megawatts) based on steam pressures,
temperatures and flow rates related to the boilers. Removing high pressure/high temperature steam to use for
flue gas reheating will directly cause a reduction in electrical output. This output reduction cannot be
compensated for by increased boiler steam generation without unreasonable consequences. The boilers
generate steam based upon their fuel heat input (firing) rates and capacities to absorb the heat created from
the fuel combustion. The efficiency of converting fuel heat to steam to megawatts (heat rate or Btu per gross
kilowatt) is limited by many factors. Fuel characteristics and boiler capacity are factors that impact heat rate
(efficiency) that are not easily changed in the positive direction. The current fuel quality coming from the

adjacent mine is not within the original design parameters of the boilers.

Because of the firing type (cyclone) and characteristics of North Dakota lignite burned and resulting flue gas
emissions and ash produced at MRY'S, the amount of fouling of the heat-absorbing surfaces within the boiler
system is severe. These fouling conditions cause high exit flue gas temperatures that eventually reach the

maximum limit recommended for maintaining the integrity of the air preheaters. This is indicated by the
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time-temperature graphs previously provided" and repeated below. The rate of boiler surface fouling

increases significantly as more coal is fired, especially at maximum sustainable firing rates.

Due to the sticky character of the ash deposits, an “arsenal” of sootblower and water lance equipment is
employed by Minnkota in an attempt to reduce the rate of fouling accumulations during boiler operations and
remove these deposits during frequent boiler outages. These boiler cleaning outages occur every three to four
months depending on the specific unit and the fuel quality delivered during the period. If the firing rate is
increased to generate more steam for other heating purposes, the frequency of the cleaning outages must be
increased. If the accumulated deposits are not removed, the frequency of the cleaning outages must be
increased or the firing rates must be reduced and thus reduce the steam and electrical output of the boilers and
steam turbine-generators. There is not “excess steam available for flue gas reheating” that would allow

Minnkota to avoid reduced annual power generation.

MR Young Unit 1 PSH Outlet Temperatures
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13 See Reference number 11, April 18, 2007, pages 13-17.
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NDDH Request #11: There appear to be several discrepancies in the documents that must
be addressed including:

a. The catalyst volume for Unit 2 (p. 4-23) is listed as 256 m’ per reactor or 512 m’ per
layer. This is 4-5 times more than Unit 1 yet Unit 2 is not twice as large. Please verify
the Unit 2 catalyst volume.

At page 4-23, the words “per reactor” should be deleted from the sentence describing Unit 2’s

catalyst volume. This will be shown on an “Errata Sheet” attached to this document.

For Unit 2, the total initial volume was 768 cubic meters for three layers, or 256 cubic meters per
layer, based on catalyst vendor input. Subsequent installation of 342 cubic meters for the fourth layer
was assumed, also based on catalyst vendor input. Total initial volume plus first fill of spare layer
equaling 1110 cubic meters is for two SCR reactors for each case studied for Unit 2. The correct
catalyst volumes were used in the annual operating and maintenance cost calculations that are a
portion of the levelized total annual costs for NOx control alternatives provided in the referenced

November 2009 Supplemental NOx BACT Analysis study reports.

The conceptual design of Unit 1 Low-Dust SCR Reactor, and Tail End SCR Reactor as provided by
the catalyst supplier included in each layer a total of 104 catalyst modules (8 x 13 arrangement).
There is one SCR reactor for each case studied for Unit 1. The conceptual design of Unit 2 Low-Dust
SCR Reactor, and Tail End SCR Reactor included in each layer a total of 91 catalyst modules per

reactor (7 x 13 arrangement). There are two SCR reactors for each case studied for Unit-2.

b. The reheat for Unit 2 for TESCR is listed as 48.11 MMBtu/hr per reactor and for
LDSCR is 45.55 MMBtu/hr per reactor. The differential between TESCR and LDSCR
is much less than for Unit 1 (60.3 MMBtu/hr and 31 MMBtu/hr).

Please explain this difference.

The preliminary process design calculations were reviewed for the hypothetical applications of low-
dust and tail end SCR technologies for Unit 1 and Unit 2. It was determined from this review that the
temperature rise for the Unit 1 LDSCR flue gas reheat system was incorrectly assumed to be 25
degrees F instead of 25 degrees C (equivalent to 45 degrees F). The corrected 45 degrees F
temperature rise for the Unit 1 LDSCR flue gas reheat system is shown in the table included with the
response to NDDH Request #8. The correct natural gas heat input rate for Unit 1’s low-dust SCR
cases is 54.5 MMBtw/hr (instead of 31 MMBtu/hr).

15



The discovery of the underestimate of Unit 1°s low-dust SCR flue gas reheat fuel requires revision to
the MRY'S Unit 1 November 2009 Supplemental NOx BACT Analysis study report for “Scenario A”
and “Scenario B” cases. A revised version of the referenced November 2009 MRYS Unit 1

" Supplemental NOx BACT Analysis Study report document and the December 2009 response
document is being submitted with the corrected numbers and recalculated control costs (see
Enclosures). The flue gas reheat fuel rates and costs assumed for the hypothetical applications of
Unit 1°s tail end and Unit 2’s low-dust and tail end SCR alternatives included in the November 2009

Supplemental NOx BACT Analysis study reports will not change.

The temperature rise for the Unit 1 TESCR, Unit 2 LDSCR, and Unit 2 TESCR flue gas reheat
systems are also shown in the table included with the response to NDDH Request #8. These are all
preliminary numbers that would require confirmation after final cold-side outlet design temperatures

are established by the FGD and SCR gas/gas heat exchanger manufacturer.

The capital costs for the “stand alone” SCR (p.3 of attachments to December 11, 2009
submittal) do not total correctly. Please check the numbers and revise the documents
as necessary.

The numbers for “Pricing Contingency” shown in the table that provided “Estimates of Total Capital
Investment for Low Dust and Tail End Selective Catalytic Reduction Alternatives Best Available
Control Technology — Supplemental Analysis Stand Alone” cases submitted on December 11, 2009
were incorrect. They should match the “Scope Contingency” numbers above the “Pricing
Contingency” line in the table. A revised version of the referenced document is being submitted

containing the table with corrected data (see Enclosures).

. The flue gas reheat burners and fans appear to be included in both “SCR system
equipment” and “Auxiliaries” cost estimates (see p.4 of attachments to December 11,
2009 submittal, footnotes 1 and 3). Please check this and revise the documents as
necessary.

There are two systems of natural gas-fired burners associated with each alternative studied for
hypothetical application of low-dust and tail end SCR technologies in the November 2009
‘Supplemental NOx BACT Analysis study reports. The “flue gas reheat burner equipment” is
correctly included as part of the “Purchased Capital Equipment SCR System Equipment” item (1) ()
under “Direct Capital Costs” denoted by footnote numberl in both tables of “Estimates of Total
Capital Investment” for “Shared Facilities” and “Stand Alone” as submitted on December 11, 2009.

Item (1) (b) “Auxiliaries/Balance of Plant” of both tables has footnote number 3. This footnote
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should be revised to read as follows: “Includes service air and sootblower air compressors, induced
draft booster fan(s) and dampers, urea-to-ammonia conversion flue-gas-reheat equipment with
natural gas-firing burners and fan(s), SCR bypass ducts and isolation dampers, interconnecting
ductwork, equipment for active coal yard storage modifications, and catalyst standby heating auxiliary

equipment costs as well as mechanical setting of this equipment”. A revised version of the

referenced document with the corrected footnotes is being submitted (see Enclosures).
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ATTACHMENTS

1. Conceptual design sketch, for hypothetical application of Low Dust SCR technology to
MRYS Unit 1 and Unit 2, Burns & McDonnell, 2009.

2. Conceptual design sketch, for hypothetical application of Tail End SCR technology to MRYS
Unit 1 and Unit 2, Burns & McDonnell, 2009.

3. ERRATA Sheet:

a. Corrections to Reference number 3 of this document “NOx Best Available Control
Technology Analysis Study — Supplemental Report for Milton R. Young Station Unit 2,
Minnkota Power Cooperative, Inc. Operating Agent for Square Butte Electric
Cooperative, Owner” November, 2009; (February, 2010).
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ENCLOSURES:

A. Minnkota Power Cooperative, Inc. and Square Butte Electric Cooperative Responses to
NDDH Request NOx BACT Analysis Study Milton R. Young Station Unit 1 and Unit 2
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Dakota Department of Health on December 11, 2009, revised February, 2010.

B. NOjx Best Available Control Technology Analysis Study — Supplemental Report for Milton
R. Young Station Unit 1 for Minnkota Power Cooperative, Inc., November, 2009, submitted
by Minnkota to North Dakota Department of Health on November 12, 2009, revised
February, 2010.

C. Non-confidential information related to response to NDDH Request #7 of this document
(Minnkota Power Cooperative, Inc. and Square Butte Electric Cooperative Followup
Responses to Presentation and NDDH Request for Additional Information, Supplemental
NOx BACT Analysis Study, Milton R. Young Station Unit 1 and Unit 2 Regarding SCR
Economic Feasibility, February 2010).

D. Confidential information related to response to NDDH Request #7 of this document
(Minnkota Power Cooperative, Inc. and Square Butte Electric Cooperative Followup
Responses to Presentation and NDDH Request for Additional Information, Supplemental
NOx BACT Analysis Study, Milton R. Young Station Unit | and Unit 2 Regarding SCR
Economic Feasibility, February 2010).
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ERRATA — MRYS Unit 2 Supplemental NOx BACT Analysis Study Report
(November 2009)

Unit 2 Supplemental NOx BACT Analysis Study Réport November 2009, page 4-23:

The second sentence of the paragraph should be revised to delete the words “per reactor”:
SCR catalyst replacements are additive to the general annual hypothetically-applied
low-dust and tail end SCR equipment maintenance. Catalyst replacement costs are
based on catalyst vendor quotation of volume of catalyst, estimated to be three layers
initially (top, middle-upper and middle-lower) at 256 cubic meters per layer perreactor
for two reactors in parallel. A fourth (bottom) layer at 342 cubic meters is expected to
be required after initial operation of hypothetically-applied full-time tail end or low-
dust SCR alternatives, as part of the catalyst replacement program. Catalyst
replacement costs for the hypothetical applicéltion of SCR alternatives were estimated

for the two different catalyst management scenarios described above.

Minnkota Power Cooperative, Inc. E-1 . Burns & McDonnell
Square Butte Electrical Cooperative



GREATRIVER
ENERGY"

February 9, 2010

Lewis Dendy
North Dakota Department of Health

Division of Air Quality
918 East Divide Avenue, 2nd Floor
Bismarck, ND 58501-1947

Dear Lew,

Great River Energy (GRE) respectfully submits our response to questions raised by US EPA concerning
ammonia in fly ash relevant to our Coal Creek Station (CCS). To address the issues raised by Amy Platt
of US EPA in a November 30, 2009 email message to Tom Bachman of NDDH, GRE provides the
following responses:

1. Response to Amy Platt’s email
2. Fly Ash usage and properties

Response to Amy Platt’'s email

Amy Platt’'s email references Dynegy’s Baldwin Energy Complex and Progress Energy's Roxboro
Generating Station as facilities that have post combustion NOx control and market their fly ash. Both
facilities have Selective Catalytic Reduction (SCR) installed, not Selective Non-Catalytic Reduction
(SNCR) technology. It is typical for SCR technology to operate with lower ammonia injection and
slippage rates than comparable SNCR technology. With SCR technology additional mixing and chemical
reaction assistance is introduced in the catalyst packing resulting in reduction in NOx emissions. SNCR
technologies require additional ammonia injection to ensure contact with the NOy molecules in the flue

~ gas, as they do not benefit from additional mixing or the benefit of enhanced chemical reactions provided
by the catalyst packing. Headwaters Resources, GRE’s fly ash marketer, on average sees ammonia
content in ash from 200-600 ppm for SNCR units and from 50-400 ppm for SCR units. See Atfachment 3
section.

Dynegy'’s 1,800 MW Baldwin Energy Complex has 3 units burning Powder River Basin (PRB) coal. Two
of the units have SCR installed, the third unit has no post-combustion NOx control technology.
Headwaters Resources, GRE'’s fly ash marketer, is also the ash marketer for the Baldwin Energy
Complex. Headwaters only markets ash from the one pulverized coal unit that does not have either SCR
or SNCR installed and therefore the ash sold does not contain ammonia. Please see attached letter from
Herbert Moeckel of Headwaters Resources. In Attachments 1 section.

Currently there are no installations of SCR or SNCR burning North Dakota Fort Union lignite. As GRE
does not have any data or experience with ammoniated ash we have asked our fly ash marketer,
Headwaters Resources, to respond to Amy Platt’s chemistry statement that alkaline ashes experience
lower uptake of ammonia. Headwaters has extensive experience with ammoniated ash and they have
observed higher ammonia odor emissions from a plant (East Lake Plant, OH) producing a higher alkaline



ash. The mechanism for this higher evolution of ammonia has not been identified and is currently being
investigated. See email thread of December 29, 2009-in Attachment 2 section. Without empirical
evidence on uptake of ammonia on ash from ND lighite GRE cannot assume ammonia slippage rates or
retention rates on fly ash. We have also presented the question about expected ammonia in ash for
lignite units to Tony Facchiano, Sr. Program Manager at the Electric Power Research [nstitute (EPRI) and
although they have done work for other types of coal they have not conducted research with ND lignite
and would not be able to correlate the ammonia in ash with ammonia slip at this time.

As there are no data from Fort Union lignite on SNCR ammonia retention in ash we have provided
testimony from GRE customers. As noted by our customers, ammonia-impregnated ash would have an
economic impact not only on GRE but also to our marketers who sell the ash. See enclosures from
Lafarge and GCC of America in the Attachment 1 section.

Fly Ash

Fly ash for use in concrete is classified in 3 classes: Class N — raw or calcined natural pozzolans that
comply with ASTM C618-08; Class F - typically produced from burning anthracite or bituminous coal, but
lignite also; Class C — typicaily produced from burning lignite’s, but may also be produced from burning
anthracite or bituminous coal as long as the total calcium contents are higher than 10% and the ash has
some cementitious properties. CCS ash is classified as a Class F ash. Introduction of ammonia will not
affect the class of our fly ash but will decrease the desirability and thus the marketability of our ash if the
customer perceives a health risk or is able to procure the same material without the objectionable
qualities.

The original investments made in the infrastructure for the marketing of fly ash was predicated on the fact
that CCS is a mine mouth plant with a consistent coal source which is producing a high quality fly ash
which is very desirable in the concrete market. The introduction of undesirable characteristics into the fly
ash, such as an odor or inhalation risk, will force our concrete customers to pursue alternate marketers for
their feedstock. See testimonials from Headwaters Resouces, Lafarge, and GCC in the Attachments 1
section.

Please contact me at 763-445-5208 regarding any questions or comments.
Sincerely,

GREAT RIVER ENERGY

%Mo&m/\

Debra Nelson

¢. Diane Stockdill
File



Attachment 1: Testimonials



HEADWATERS
A_-_m Adding Value to Energy

January 28, 2010

Mr. Al Christianson

Manager, North Dakota Business
Development & Governmental Affairs
1611 East Century Avenue

Suite 200

Bismarck, ND 58503

Dear Mr. Christianson:

I am writing in regards to the Dynegy Midwest Generation — Baldwin Energy Complex located in
Baldwin, lllinois. Headwaters Resources is the marketing company for all five Dynegy Midwest
Generation plants located in lilinois. ‘

The Baldwin Energy Complex is composed of three — 600 MW units, ‘totaling 1800 MW. Units 1
and 2 are cyclone fired boilers and Unit 3 is a pulverized coal boiler, all three units are burning
- PRB coal. Units 1 and 2 are equipped / operating with an SCR and Unit 3 has neither a SCR or
SNCR installed.

Headwaters Resources has mainly marketed the cyclone boiler fly ash produced from Units 1 and
2 into the cement industry as a raw feed ingredient since 1998. Since 2000, we were able to
market approximately 17,000 tons of this material into “flowable fill” on a few mine subsidence -
projects in the East St. Louis, lllinois area. We have performed ammonia testing on the fly ash
produced from Unit 1 and 2 utilizing the Headwaters SOP using dragger tubes. This material
fluctuates between 35 and 125 ppm ammonia in the fly ash. The ammonia odor was noticeable
when used on the flowable fill mixes which contained high volumes of fly ash per yard. The
ammonia odor did not have an impact on our sales agreement with Buzzi Unicem, since they were
using the material as a raw feed ingredient in the production of cement. Starting in July 2009 new
mercury regulation forced the power stations in llinois to use activated carbon injection to reduce
mercury emissions. Units 1 and 2 did begin activated carbon injection in July 2009 at which time
the material was no longer allowed to be used in the production of cement. At this time 100% of
the fly ash material produced from these units is being disposed of in an on site impoundment.
Dynegy is constructing SDA scrubbers which should be complete by 2013, at which time the
injection point of the activated carbon will be moved allowing the use of the fly ash material in
cement production. The fly ash produced from these two units is not suitable for use in concrete.

Unit 3 at the Baldwin Energy Complex was granted a temporary variance which did not force this
unit to Inject activated carbon until the SDA / Bag house is operational at the end of 2010.
Headwaters Resources has marketed the ASTM C618 Class C fly ash produced from unit 3 into
ready mix concrete, concrete paving, and soil stabilization since 1998.

Please feel free to contact me at 612-963-7093 regarding any questions or comments.

Respectfully

Hérbert Moeckel

Technical Sales Representative
Headwaters Resources

P.O. Box 566

Osage Beach, MO 65065

P: 612-963-7093

F: 866-449-8130
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of America

January 21, 2010

Mr. Al Christianson

GREnergy

Manager, North Dakota Busmess
Development & Governmental Affairs
1611 East Century Avenue

Suite 200

Bismarck, ND 58503

Al,

We would like to take this opportunity to express concern about GRE’s potential injection of
ammonia into the flue gas during coal burning operations as an effort to reduce NOx emissions.
As a wholesale marketer and end-user of your fly ash from the Coal Creek facility in North
Dakota, our concern surrounds the impact this process will have on the fly ash when used in
congcrete.

The ammonia in fly ash is not present as ammonia gas. Rather, it is in the fly ash as ammonium
sulfate. Once in the high alkaline environment of concrete the ammonia is released. This
becomes a problem because of the odor, especially in enclosed spaces such as residential
basements.- The smell of ammonia is objectionable and would potentially impact external fly ash
sales for GCC of America and internal use in the concrete operations owned by GCC Ready Mix..

Our professional experience with this situation in the past had been limited to the senses, i.e. eye
and nose irritation and unpleasant odor. The corrective action taken was at the expense of the
concrete producer, causing those customers to do business elsewhere.

We value our relationship with your company and prefer to use your product because of its
quality and performance. Please do not allow these attributes to be compromised. If you should
have any questions, or if we may be of further assistance, please contact either of us our Denver
offices at (303) 739-5900.,

Sincerely, :
&

P ot / AP ?’v?m?uu
Mark R, Lukkarila, Joseph E, Finnegan,
Technical Services Manager Regional Sale Manager .
GCC of America GCC of America

idi c te OF Tale : 303-738-5900

Buiding Together 1;?&:1;:“ m Qe 200 F:mpg:g?ms-sssa

Denver, CO 80230 WWW.gcc.com
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— 0 mEsoumors

January 11, 2010

Mr. Al Christianson

Manager, North Dakota Business
Development & Governmental Affairs
1611 East Century Avenue

Suite 200

Bismarck, ND 58503

Dear Mr. Christianson:

The Eastlake power plant in Eastlake, Ohio had a SNCR installed over 2 years ago. Prior to the installation
the plant produced a high quality F-ash which was sold out every year during the construction season. The
ammonia level was between 200-400 PPM after the installation which was when the problems started,
Anything over 100 PPM seemed to be a noticeable at this plant. .

We started shipping the material when it was in the 100-200 PPM range and the customers, batch plants and
several contractors started calling with complaints especially in confined spaces such as buildings and
basements. In one case a Ready Mix plant employee stuck his head in the back of the truck to add air
entraining agent and it burned his eyes. He spent the night in the emergency room getting his eyes washed
out not knowing it was the fly ash causing the ammonia smell.

We quit shipping anything over 100 PPM and business started dropping off; contractors did not want fly ash
in their mixes. Since you’re only checking a small amount of ammonia in the load it would test for less than
100 PPM but in some cases the Ready Mix producer still had problems which indicated the entire load was
not less than 100 PPM. We shut down a block plant and the customer made us take the fly ash out of his silo
and he quit buying fly ash from us.

AL [ouwkak
Bill Newkirk
Headwaters Resources

Technical Sales Rep
440-725-0088

2761 Port Neal Circle
Salix, 1A 51052
P: 712.943.4049 F: 712.943.2876




LAFARGE

NORTH AMERICA

Cement

January 26, 2010

Mr. Al Christianson

Manager, North Daketa Business
Development & Governmental Affairs
1611 East Century Avenue

Suite 200

Bismarck, ND 58503

Subject: Ammonia Injection in Fly Ash

Lafarge has used fly ash from power sources where SNCR ammonia injection units have been installed. We
have found that when the ammonia levels exceed 40 parts per million in the fly ash that the consumer notices
the ammonia and find it to be objectionable,

Lafarge is concerned that if ammonia injection units are installed at Great River Energy’s Coal Creek
Station it may cause the fly ash that is produced to be unmarketable. Lafarge currently purchases a large
percentage of the fly ash that is produced at this station and would be placed at an economic disadvantage if
we were no longer able to market this high quality ash to our ready mix customers,

This would cause our customers in turn to be at an economic disadvantage if they had to use fly ash from

another source that is further away or use slag cement that perhaps would be more expensive than Coal
Creek ash.

e

Roy Sander/General Manager

LAFARGE Dakota.
684 15% Ave, SW. PO Box 757, Valley City, ND 58072
Telephone: (701) 845-2421 Fax: (701) 845-1849 Toll Free: 1-800-533-8662




Attachment 2: Email Thread Headwater to GRE

From: Stockdill, Diane GRE-CC

Sent: Tuesday, December 29, 2009 3:38 PM
To: Nelson, Debra GRE-MG

Subject: FW: Where are we at?
Attachments: STI ammonia removal.pdf

Let's talk tomorrow

----- Original Message-----

From: Christianson, Al GRE-BI

Sent: Tuesday, December 29, 20609 3:35 PM
To: Stockdill, Diane GRE-CC

Subject: FW: Where are we at?

Fyi, they are working on it. al

Al Christianson

Manager, North Dakota Business Development & Governmental Affairs
1611 East Century Avenue
Suite 200

Bismarck, ND 58503
701-2506-2164 Direct
701-442-7664 Direct
701-220-4881 Cell
701-202-8964 Car
achristianson@grenergy.com
www . greatriverenergy.com

----- Original Message-----

From: Jerry Smith [mailto:jsmith@headwaters.com]
Sent: Tuesday, December 29, 2009 3:34 PM

To: Christianson, Al GRE-BI

Subject: FW: Where are we at?

Al: Attached is Bruce's response to your latest inquiry. It appears that we
are still waiting on Mr. O'Conner (EPRI) to review our data on Sammis and East
Lake ash. The attached brochure from STI may be helpful in the comparison of
SNCRs and SCRs in regard to ammonia being introduced into the ash. I don't
know if this is sufficient for your needs. If not, I suggest that we (Diane,
you, and I) get on a conference call with Bruce to discuss what else we may be
able to provide. 3Just let me know. Thanks.

From: Bruce Boggs

Sent: Tuesday, December 29, 2009 2:35 PM
To: Jerry Smith

Subject: RE: Where are we at?

Jerry,



There was no official document generated by EPRI to circulate on this issue.
The curious finding that the more alkaline ashes had higher ammonia odor

- emissions was reported to EPRI but the reason for the finding was never
identified. Dave 0'Connor at EPRI will review our data showing the data on
Sammis and East Lake comparisons.

The data from our East Lake plant with SNCR and higher alkaline ash should be
available shortly to compare with the much lower levels of ammonia from an
SNCR associated with low alkalinity ash at Sammis.

STI found it necessary to develop an ammonia removal/treatment system in
addition to the carbon removal system they operate at several locations. I do
not know if the Roxboro plant uses this system but I would point out that with
the storage dome at Coal Creek, the ammonia levels that could accumulate would
be extremely hazardous. A little know fact is that ammonia is an explosive gas
at certain levels when it accumulates with air present. See attached STI
brochure on ammonia removal. In that brochure they support the fact that SNCR
units will introduce much more ammonia to the ash than SCRs but both can
prevent ash from being used in the market.

Bruce

From: Jerry Smith

Sent: Tuesday, December 29, 2009 2:46 PM
To: Bruce Boggs

Subject: FW: Where are we at?

Bruce: Please see Al's and Diane's comments below. Have we heard anything
from EPRI on this issue? Thanks. :

From: Christianson, Al GRE-BI [AChristianson@GREnergy.com]
Sent: Tuesday, December 29, 2009 1:22 PM

To: Jerry Smith

Subject: FW: Where are we at?

Anything new, people want to know?

Al Christianson

Manager, North Dakota Business Development & Governmental Affairs
1611 East Century Avenue

Suite 200

Bismarck, ND 58503

701-250-2164 Direct

701-442-7664 Direct

701-220-4881 Cell

701-202-8964 Car
achristianson@grenergy.com<mailto:achristianson@grenergy.com>
www.greatriverenergy.com<http://www.greatriverenergy.com>

From: Stockdill, Diane GRE-CC
Sent: Tuesday, December 29, 2009 1:15 PM
To: Christianson, Al GRE-BI



Subject: Where are we at?

Where is Headwaters at on the SNCR justification documentation? I saw the
waiting for EPRI response but when do they plan on having something to us?

NOTICE TO RECIPIENT: The information contained in this message from Great
River Energy and any attachments are confidential and intended only for the
named recipient(s). If you have received this message in error, you are
prohibited from copying, distributing or using the information. Please contact
the sender immediately by return email and delete the original message.



Attachment 3: Headwaters information on SCR vs. SNCR



‘suajaweled buelsdo Joyjo pue uauod Jnyins ‘adAy jeos ‘sajes
UOR23[UI eluoWILLIe U0 pUSASP JiIM SUORIBLIUSILOD BILOWILLIE [Ny

00Z1 0} 009 0€ 0} 0Z bujuonipuo) 4s3
009 0} 00€ 02 01 0} loJu0) *0S
009 0} 002 0Z 01 G | JONS
00% 0} 0G 0L 01 Z | ¥0S
mv_\mE "wdd $S920.d |0.11U0)
Ysy ui *HN LAUS., *HN uonnjjod 1y

S|9AS7 UOIJ_UIWEBJUOY) BIUOWIWY

wA8I3U7 01 anjep Suippy




Environmental Groups

Comment I: The Clean Air Act and Federal Regulations RegjINDDH to Abate Visibility
Improvement.

A) The BART limits fail to reflect the best degred continuous emission reduction
achievable.

Response: The determination of BART is based on five fastd) the cost of compliance; 2) the
time necessary for compliance; 3) the energy amdanoquality environmental impacts; 4) the
remaining useful life of the source; and 5) therdegof visibility improvement. The NDDH
considered all five factors in determining BART.ABT is not necessarily the lowest possible
emission rate or the emission rate (or technologpgt achieves the maximum visibility
improvement. All of the five factors must be calesed. The NDDH is free to determine the
weight and significance assigned to each factordBR 50, Appendix Y, Section IV.D Step 5).
A response to specific comments on the BART analjsiéows.

B) North Dakota should actively encourage othetestand Canada to reduce emissions that
impair visibility.

Response: The NDDH has consulted with other states as@fai?RAP and the Northern Class |
Areas workgroup. Significant emissions reductiomi come from sources in each state
involved in these groups. Negotiations with a igmecountry are reserved to the U.S.
Government. The NDDH is hopeful that the U.S. E®#d the U.S. State Department will
pursue reductions at Canadian sources; howeveGttie of North Dakota has no control over
these agencies.

Minnesota asked for additional reductions from EGiUBlorth Dakota. However, Minnesota’s
request was not based on the four factors that beigivaluated for reasonable progress. The
NDDH suggested that Minnesota consider the foutiofr (cost of compliance) in their analysis,
especially dollar per deciview improvement.

Comment I1;: NDDH'’s Draft BART Determinations are Flawed

[I.LA. NDDH purported to do a case-by-case evaluatd BART, it appears the case-by-case
analysis were simply written to support the prestivedevels.

Response:  Each EGU was evaluated considering the fiwtofg. Since the original BART
submittals, the NDDH has required 95% removal dahe Olds Unit 1 and M.R. Young Unit 2
compared to the 90% removal proposed by the corapanit Stanton Station, GRE originally
proposed sorbent injection. The NDDH has requareldy scrubber. The NDDH'’s evaluation of
BART indicates these sources may exceed the 0/16°IBtu presumptive limit when higher
sulfur coal is encountered. Instead of establighin higher 1b/10 Btu limit, the NDDH
maintained the 0.15 Ib/2®tu presumptive limit but gave the sources théompof complying
with the 95% reduction requirement.



None of these sources are subject to the BART @néatein 40 CFR 50, Appendix Y for SO

All the plants except Coal Creek Station have aamate capacity less than 750 MWe. Coal
Creek Station is not subject to the BART Guidelifas SO, since its existing scrubbers are
achieving greater than 50% removal efficiency. N@DH considered the five statutory factors
and determined BART appropriately.

[ILA.l: NDDH Cannot Take into Account Projected V8btiCase Sulfur Content of Coal in
Setting BART Limits.

Response: The BART Guideline states “The baseline emissiate should represent a realistic
depiction ofanticipated [emphasis added] annual emissions for the sourceéhis statement
clearly indicates future conditions should be péitl if it is different from historic conditions.
EPA has allowed the use of the last 5 or 10 yearsdtablishing the baseline (EPA — Additional
Regional Haze Questions, August 3, 2006; Questijpn Because North Dakota lignite is
extremely variable, using the highest 24-months ajuthe last 5 or 10 years may not give a
realistic depiction of future conditions. Therefprusing the highest annual average sulfur
content from a future period is consistent with BA&RT Guideline and EPA guidance.

In the case of Leland Olds, coal sulfur data wasviped based on core sampling from the
Freedom Mine (See Appendix B.2). The data showarsmual average sulfur content of 1.13%
for 2019 and 1.12% for 2020. Since these are dnanverages, they do not represent the
maximum sulfur content that may be encounterechduai given 30-day rolling average basis.
For Coal Creek, the coal sulfur content selected based on the 88percentile of the coal
sulfur data provided by GRE. The NDDH believes tis realistic for future emissions from
Coal Creek.

For Milton R. Young Station, the average sulfur teot from various core samples was used
(see Table C.11, 4/18/07 Response to Comments).mBkximum sulfur content is 5.5%.

For Unit 1 at the M.R. Young Station, the commeriterconfusing the 2000-2004 average
emission rate with the baseline emission rate. nédted earlier, the baseline emission rate, as
suggested by EPA, is based on the maximum two yafaemissions out of the last five years,
not the entire five year period. Obviously, theefyear average will be less than the maximum
two year period. The commenter states that ifaamissions were reduced by the projected
amount, Unit 1 would be emitting negative amouritsS@, which is an impossibility. The
commenter’s statement is based on the 2000-2004@y&Q emission rate. Use of a five year
average is contrary to the BART guideline and otpeidance which indicates a two year
average should be used. Had the Department use20hD-2004 average emission rate as the
baseline, an emissions reduction of 95% would hagkeated emissions (after the wet scrubber)
of 1007 tpy, not a negative emission rate.

For Stanton, the maximum uncontrolled emissionsratepected are 2.4 IbAfor lignite and
1.60 Ib/16 Btu for subbitimunous coal (See Appendix E of GREBhalysis). In the NDDH
BART analysis, 1.81 Ib/f0Btu was used for lignite and 1.2 Ibf1Btu for subbituminous coal.



It is obvious the NDDH BART analysis did not use thaximum sulfur coal. The NDDH made
a determination that the lower values would reiabdlly depict future emissions.

I1.A.2: The Proposed BART Limits Fail to Reflect the Degree SO Reduction
Achievable with the BEST SQControls.

The commenter claims that 99% removal efficienay lsa achieved using the Chiyoda CT-121
FGD or the Mitsubishi double contact flow scrubber.

Response: Regarding the Mitsubishi DCFS, literature by ARVECH (copy attached to this
response) for this scrubber indicates it can aehiery high sulfur removal efficiencies on high
sulfur coal. However, tested performance on ifefaFGD systems indicate down to 90%
removal efficiency for sulfur inlet concentratioos1000 ppm or less. For North Dakota lignite,
the inlet concentration is generally below 1000 pprihe commenter also references two
technical documents and a single sheet of infonatiith no explanation of the source. These
documents indicate high efficiencies at high gD, concentrations (>1000 ppm), but low
efficiencies (<95%) at most of the sources testédre the inlet sulfur concentration was less
than 1000 ppm. The Department has proposed aamghblser that will achieve at least 95%
removal under all inlet loadings. The NDDH is onvinced that this technology will provide
any additional S@removal.

The Chiyoda CT-121 FGS is a bubbling jet reactoictvthe commenters claim has achieved
99% SQ removal in Japan on coal fired boilers. The comiews provided several technical
documents in an attempt to support their claime Black and Veatch brochure provides a list
of installed and proposed facilities. The instliacilities have S© removal efficiencies
between 70-99%. However, for most of the fac#itigith lower inlet S@ concentrations, the
removal efficiency is below 95%. This shows a widege of efficiencies with little useful data.

The technical paper by Yasuhiko Shimoganci etralicates an Sremoval efficiency of 99%
at the Shinko-Kobe Power Plant in Japan. This pppevides no data on averaging times, the
variability of the coal burned, or permittee enuss limits. It is also the NDDH's
understanding that this plant has experienced tpeeh problems with scaling of the FGD’s
sulfur gas fan which requires two days of mainteeaevery 2-3 months. The NDDH believes
that it would be unreasonable to require this tetdgy given the high outage time.

The commenters pointed out several facilities whieietechnology has been demonstrated or is
to be deployed. This entire comment is nearly tidahto one submitted on the Desert Rock
BACT analysis. EPA investigated these claims ailldrsjected this technology as BACT (see
attachments).

The commenter also refers to a “LADCO and MRPO” sprgation that indicated the
technologies could achieve 99.5% control for $1,240%$2,875 per ton of SOremoval.
Apparently, these figures were based on 2.5% suthich is twice as high as that proposed for
any of the North Dakota BART sources. More dethifgormation would be required from the
commenter to assess the cost for this lower satat.



As indicated earlier, this comment is nearly idegitto one submitted for the Desert Rock Power
Plant BACT determination. EPA’s response to tlisiment for Desert Rock is attached to this
response. The NDDH agrees with EPA’s BACT deteatnim which rejected this technology.
The NDDH does not consider the Chiyoda CT-121 dweulor the Mitsubishi DCFS to be
BART.

IILA.4 a, b, c: The Proposed $BART Limits Should be Expressed Multiple Ways.

The commenter indicates that 98-99% removal efiyeshould be required based on the
technology discussed in Comment 11.LA.2. The NDDelidves this removal efficiency is not
feasible on a continuous basis for lower sulfunilig (<1.5% sulfur). New wet scrubbers
generally achieve SOremoval efficiencies of 95% (Institute of Cleanr Aiompanies, 2008;
Federal Register Vol. 70, No. 28, P.9715). EPA (allution Control Technology Fact Sheet;
EPA-451/F-03-034) indicates “Chlorine content imm® SQ removal...” North Dakota lignite
has some of the lowest chlorine levels of all th&.ltoals. Based on the low chlorine content
and lower sulfur content, the NDDH believes tha¥#®i a reasonable removal efficiency for a
scrubber to meet on a continuous long-term basighwincludes startups, shutdowns and
malfunctions.

The commenter also states the proposed BART lifrit 15 Ib/1G Btu should be lowered based
on currentcoal sulfur content. The commenter does not asledge that higher sulfur coal will
be burned in the future. The future coal sulfunteat is based on actual core samples from
future mining areas. As explained in the respotseComment Il.A.1, the baseline for
determining the BART limit is based on the antitgshemissions that are expected to occur.
The NDDH considers the core samples of future mowal to be strong evidence of anticipated
emissions. Based on 95% removal, the M.R. Youagtplvould have an SCemission rate of
0.60 Ib/16 Btu when the maximum sulfur coal of 5.6% is burnétsing one standard deviation
from the average sulfur content would yield a colfed emission rate of 0.17 Ib/ABtu.

At the Leland Olds Station, a maximum 30-day rgjliaverage of 0.19 Ib/2®Btu would be
expected based on an annual aversgiéur content of 1.13% and 95% reduction. At ICoa
Creek, a 30-day rolling average S@nission rate of 0.18 Ib/i®tu would be expected based on
an annual average sulfur content of 1.1%. The NDBidhds by its decision to limit emissions
to 0.15 Ib/16 Btu.

The commenter also wants a mass per unit of timieséon limit included in the BART Permit

to Construct. The NDDH contacted EPA Region 8iearh the BART process regarding this
issue. In a November 21, 2005 email response fraunel Dygowski of EPA Region 8, it was
stated “We think a 24-hour limit is unnecessary amay not be of much value.” Given the
small amount of emissions coming from these souafts controls, a mass per unit of time
emission rate will be easily calculated with vepod accuracy.

The NDDH stands by its decision not to include asnaer unit of time emission rate.



II.A.4.d: Comments Regarding the Stanton Statiort Wi$G, Emission Limits

The commenter states that “there is no valid jgstifon for NDDH to increase the derived
emission rate reflective of 90% control by 33%"heTcommenter refers to the 33% adjustment
factor used by the Department to adjust from aruahaverage emission rate to a 30-day rolling
average emission rate.

It is common practice to establish higher shomntdimits to allow for short-term emissions
variability inherent to facility operations. ThéE& RACT/BACT/LAER Clearinghouse contains
numerous examples of short-term BACT limits whick higher than longer-term BACT limits.
For example, a permit issued to Omaha Public P@isrict (RBLC ID NE-0031) on March 9,
2005 establishes a 3-hour average BACT emission limit of 0.48 Ib/MMBtu compared tioet
24-hour SQ BACT limit of 0.163 Ib/MMBtu and a 30-day rollingverage S@BACT limit of
0.095 Ib/MMBtu. A permit issued to Wellington Déepment / Greene Energy (RBLC ID PA-
0248) on July 8, 2005 establishes a 3-hour avesayeBACT limit of 0.234 |Ib/MMBtu and a
30-day rolling average S(BACT limit of 0.156 Ib/MMBtu. A permit issued tRiver Hill
Power Company (RBLC ID PA-0249) on July 21, 200falkeisshes a 24-hour average SO
BACT limit of 0.274 Ib/MMBtu and a 30-day rollingvarage S@ BACT limit of 0.20
Ib/MMBtu. Two examples where annual and 30-daylingl average BACT limits were
established include permits issued to Associatedtiit Cooperative (RBLC ID MO-0077) and
Western Farmers Electric Cooperative (RBLC ID OK-8)L The permit issued on February 22,
2008 to Associated Electric Cooperative establigh@6-day rolling average Ndimit of 0.065
Ib/MMBtu and an annual average N@mit of 0.05 Ib/MMBtu. The permit issued on Fehbary

9, 2007 to Western Farmers Electric Cooperativabtishes a 30-day rolling average Ninit

of 0.07 Ib/MMBtu and an annual average ,Ninit of 0.05 Ib/MMBtu. In addition, a permit
issued by EPA on July 31, 2008 for the Desert RacHity establishes a 30-day rolling average
NOx limit of 0.05 Ib/MMBtu and an annual average Niinit of 0.0385 Ib/MMBtu. Clearly, it
is common practice to establish short-term BACTitsnwhich are higher than longer-term
BACT limits.

The Department has reliable data based upon afdodities operating in North Dakota to
support the use of the 33% adjustment factor. difiteon, adjustment factors (to adjust from an
annual average limit to a 30-day rolling averagmit)i calculated from Associated Electric
Cooperative, Western Farmers Electric Cooperati Besert Rock limits are approximately
30%, 40% and 30%, respectively. These adjustremioifs are very close to the adjustment
factor of 33% used by the Department. Since thgalienent has reliable data to support the use
of the 33% adjustment factor and no data has bebmigted indicating that the factor is not
appropriate, the Department maintains the posttianthe 33% adjustment factor is appropriate.

The commenter states that spray dryers can aclgesater than 90% SOremoval and
references permits issued for the Newmont NevadaWldte Pine, Toquop Energy and Dry
Fork facilities.

The Newmont Nevada TS power plant construction pereguires a 95% control efficiency
when combusting coal with a sulfur content equabtareater than 0.45% and a 91% control
efficiency when combusting coal with a sulfur léean 0.45%. Based upon this permit, it is



possible for the facility to operate with lower fsmlcoal, maintain a control efficiency of 91%
and meet the requirements of the permit. The Deant does not consider a 91% control
efficiency to be significantly different than a 90%ntrol efficiency and the commenter provides
no data indicating that a control efficiency gredtean the 91% requirement has been routinely
attained at the Newmont Nevada facility. The D&pant conducted the BART analysis for
Stanton Station #1 when combusting PRB coal asgp@muncontrolled emission rate of 1.2
Ib/MM Btu (on an annual average basis) and a comftciency of 90%. If slightly higher
sulfur coal is burned at Stanton Station #1, thenfacility will need to attain a slightly higher
removal efficiency than 90% to maintain complianggh the emission limit. Although a
slightly higher control efficiency may be attainabbn a short-term basis, the Department
maintains the position that a standard spray diyeoutinely capable of a 90% $S@ontrol
efficiency, especially when periods of startup, tdown and malfunction are included. The
Department considered other control technologiest @rubber, circulating dry scrubber) with
higher control efficiencies than 90% in the BARTabsis and eliminated these technologies
based upon cost and other environmental considesati

The commenter references a “draft Toquop permixdsbit 22. However, as submitted, both
exhibit 21 and 22 are the Desert Rock permit, sapjtears the Toquop permit was excluded
from the exhibits. The Department has revieweddifat permit for the Toquop Energy, LLC
facility on the Nevada Division of EnvironmentaloRction web site and has found that the
control technology proposed for the Toquop facilgya wet scrubber, not a spray dryer. Since
the Toquop facility will be employing a wet scrulbpbthe draft permit for the facility does not
support the commenter’s position regarding therobefficiency of a spray dryer.

The commenter indicates that the White Pine powantphas not been constructed and is
“indefinitely postponed”, so this provides no evide that a spray dryer can routinely attair, SO
control efficiencies greater than 90%.

The commenter references the Dry Fork Station akeaue that a spray dryer can attain greater
than 90% S@control efficiency. However, the control techmgcto be used at the Dry Fork
Station is a circulating dry scrubber, not a spdayer. The Department did consider a
circulating dry scrubber (at 93% $@ontrol efficiency) in the BART analysis for Stant
Station #1 and determined that the incremental @batcirculating dry scrubber (compared to a
spray dryer) is excessive.

The commenter argues that spray dryers can acluesater than 90% SOremoval and
presented four facilities (Toquop Energy, Dry Fowhite Pine and Newmont Nevada) to
support this argument. The Toquop Energy and Bk Facilities are not proposing to use a
spray dryer to control SOemissions. The White Pine facility does not apgeahave been
issued a permit. The only facility which is empgloy a spray dryer and which has operated is
the Newmont Nevada facility. However, as indica&dve, the Department is not aware of any
data from this facility demonstrating that a staddspray dryer can routinely attain S€bntrol
efficiencies greater than 90%.

Based upon the above, the Department maintainpdbition that a standard spray dryer can be
expected to routinely attain an $€ntrol efficiency of 90%.



The commenter states that the Department eliminatedet scrubber from consideration as

BART based only on the small amount of visibilitggrovement. The commenter argues that,
since the cost of a wet scrubber is not prohibjtiie Department must require the use of a wet
scrubber as BART at Stanton Station #1.

The BART determination for Stanton Station #1 dieatates that the Department chose a spray
dryer as BART as opposed to a wet scrubber based bpththe additional environmental
impacts and the small visibility improvement of @tvecrubber as compared to a spray dryer.
The additional environmental impacts of a wet sberxbwere outlined in the BART
determination as follows:

- A wet scrubber is estimated by GRE to use as msa@0& more water or approximately
15 million gallons per year of additional water.

- It is assumed that a wet scrubber system will megadlditional on-site ponding. GRE
has identified two potential areas on site thalactte used for the additional ponding.
The areas include the existing ash pile, which ddwlve to be excavated and moved, or
the abandoned ash disposal area adjacent to #rewkich reportedly has geotechnical
deficiencies.

- Dry scrubbers are purported to achieve a highecungrcontrol efficiency on lignite and
PRB as compared to a wet scrubber. In additidaréumercury control requirements
could result in high concentrations of mercuryha ponds and prove problematic to
discharge.

Considering the additional environmental impactd @nre fact that a wet scrubber will result in a
small visibility improvement beyond the control asled by a spray dryer, the Department
maintains the position that BART for $@t Stanton Station #1 should be established asag s
dryer with a fabric filter.

The commenter states that a wet scrubber can &taimemoval efficiencies of 98-99%. See
responses to comments for Sections 1l.A.4.a, bcand

The commenter states that the Department showthlest both a numerical emission limit aad
minimum control efficiency for S© The BART guidelines list the presumptive levielainits
of Ib/million Btu or a percent reduction. Given that the presumpgvels are listed in units of
Ib/million Btu or a percent reduction, the Department does not Jeelie is appropriate to
establish emission limits on a Ib/million Btu apércent reduction basis.

II.LA.5: There Are Other Benefits to NDDH Requirigiringent S@Q BART Limits That
NDDH Must Take Into Account.

The commenter indicated that the NDDH should cdnB0, to low levels to facilitate the
capture of CQ There are currently no regulations that require, C&pture. There are only a
few technologies that are in various stages of ldgweent from bench scale to testing at full
scale. The NDDH cannot consider what may happéendruture regarding CQapture. A cap
and trade program may make purchasing C@dits (allowances) more economically feasible
than capture. New technologies may be developechwdo not require low S{concentrations.
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The NDDH believes C® capture is currently only in its infancy and fuguregulatory
requirements are too uncertain at this time todresiclered in the current BART determinations.

The commenter also indicates that RMoncentrations will also be lowered with lower ;SO
emissions and this should be considered in the BARTermination. The commenter’s
statement is true that lower $@missions will probably lead to lower B¥concentrations. The
entire state of North Dakota is in compliance wihrrent NAAQS for PMs. BART
requirements will reduce S@missions by nearly 100,000 tons per year. Thailsl reduce
PM, s concentrations significantly in affected areasie Bmall emissions reductions going from
95% SQ reductions to 98-99% reduction will have littiéeet on ambient Pls concentrations
due to dispersion of the plumes. The NDDH considkis issue as insignificant in the BART
determination process.

[1.B.1: High Dust SCR (HDSCR) is Technically Fedsib

The commenter claims that high dust SCR is teclipié@asible for North Dakota lignite. The
commenter expressed comments about several iskaeBI@DH discussed in the technical
feasibility analysis. These include: 1) The vaitigbof fuel composition; 2) Results for the
Coyote Pilot testing; 3) Sodium in the ash; 4) Teragure variations, 5) Catalyst erosion and; 6)
the Lack of vendor guarantees.

Response: The BART Guideline states “Where you concludat @ control option identified in
Step 1 is technically infeasible, you should denrate that the option is either commercially
unavailable, or that specific circumstances prezliisl application to a particular emissions unit.
Generally, such a demonstration involves an evialnatf the characteristics of the pollutant-
bearing gas stream and the capabilities of thentdolyy. Alternatively, a demonstration of
technical infeasibility may involve a showing thhere are irresolvable technical difficulties
with applying the control to the source (e.g. stfethe unit, location of the proposed site,
operating problems related to specific circumstarafethe source, space constraints, reliability,
and adverse side effects on the rest of the f@cilitThe commenter did not supply any analyses
of the flue gas from North Dakota lignite combustio demonstrate that HDSCR is technically
feasible. The commenter did address sodium inflthee gas by stating “At least one of the
catalyst vender noted that sodium is not a poisoa tatalyst at SCR operating temperatures.”
The commenter went on to say that proper operatibhiprevent catalyst deactivation and that if
any condensation occurs, it can be mitigated byhimgs The NDDH has concluded that
moisture, or condensation, is not necessary topdise catalyst. Zheng et.al (2008) concluded
that the submicron aerosols of soluble potassiuchsadium are transported into the catalyst
pores by diffusion (i.e. surface diffusion). Sealepilot and full scale tests have found rapid
deactivation of SCR catalyst from potassium anduwndaerosols from biomass combustion
when the catalyst was at normal operating tempersituHaldor Topsoe (Crespi et.a.) in their
paper,The Influence of Biomass Burning in the Design on an SCR Installation states “Submicron
aerosols adhere to the catalyst surface or diffaue the macro pores. The aerosols cannot
diffuse into the clusters as primary TLi€upport particles, which appear as islands atalalyst
surface. However, the alkalis are very mobile anel readily transported by surface diffusion
into the clusters and react with the active sit@fie reaction is not reversible:” The NDDH
agrees that condensation will greatly enhance ysitaleactivation; however, severe catalyst



deactivation from Na and K aerosols does occuriahéss boilers without condensation of
moisture occurring.

Catalyst washing may help regenerate a catalysthths been coated or the pores plugged.
However, as Haldor Topsoe notes, when soluble Namaacts with the active sites, the reaction
cannot be reversed by washing.

The commenter specifically addressed a) the vdityabif fuel composition, b) the Coyote Pilot
testing, ¢) sodium, d) temperature variations, adalgst erosion, and f) lack of vendor
guarantees.

a) Variability — The commenter indicated that the ahbiiity of North Dakota lignite was
not an issue and that it can be overcome by pra@sgn.

Response: The analyses that were conducted for the teehfeasibility determination used an
average ash content and average sodium and patassintent of that ash. Data supplied by the
companies indicates that the ash content can beetas high as the average and theNa
content can be 3-4 times the average (see Minrkatd8/07 response to comments). The
analyses indicate that average coal constituentgapidly deactivate an SCR catalyst. If the
amount of sodium is increased by a factor of 6a:8nemore rapid catalyst deactivation is
expected. The commenter has provided no evidemdieating that coals used at power plants
that have HDSCR have such a high variability indalyst poisoning agents.

b) Results of the Coyote Pilot Testing — The commedigmissed the results of the Coyote
testing indicating that any conclusions from trstitey should be rejected.

Response: The NDDH made only one conclusion from the tegti That is, there is a difference
between subbituminous coal and North Dakota ligwiten it comes to the design and operation
of an SCR system. The Coyote testing showed murie severe plugging problems than at the
Baldwin Station. This indicates the design mayunexja different pitch and a much larger
reactor. As Sargent and Lundy (PowerPoint Present&/2007) has noted, “Some important
unanswered questions pose significant risk for@R 8esign engineer.”

- Anunknown catalyst deactivation rate will prevent:
* Optimum selection of a catalyst design
» Selection of an appropriate reactor size

S&L also indicated “there are attributes of thiglfin an SCR environment that are not well
understood today and need more investigation tdigrats performance.” The NDDH has
concluded that pilot scale testing would be regulvefore HDSCR could be deemed technically
feasible. The BART sources are not required tthdbtesting.

C) Sodium: The commenter believes sodium is not aneidor SCR deactivation unless
condensed water is available in the SCR reactor.

Response: See Response to Comment [1.B.1



d) Temperature Variations — The commenter claims higtt temperature variations should
not preclude HDSCR from being technically feasible.

Response: High temperatures entering an SCR catalyst cgokly deactivate a catalyst through
sintering. In order to determine if this problerancbe overcome, expensive and lengthy
engineering analysis will be required. The BART id&line states “Alternatively, a
demonstration of technical infeasibility may inveha showing that there are unreasonable
technical difficulties with applying the control the source (e.g. size of the unit, location of the
proposed site, operating problems related to sSpecifcumstances of the source, space
constraints, reliability and adverse side effectsle rest of the facility).” Until the engineegin
studies are completed, temperature swings must bensideration in determining technical
feasibility.

e) Catalyst Erosion — The commenter contends thateas$ion is not a concern that has
been substantiated.

Response: Catalyst erosion is a significant concern. Asim North Dakota lignite has different
abrasive qualities from other coals. The expegeinom other coals may not be applicable to
North Dakota lignite.

f) Lack of Vendor Guarantees — The commenter clainas ioth CERAM and Haldor
Topsoe have stated that they would offer guarariteddsDSCR.

Response: The commenter is correct that CERAM and HaldopSoe initially indicated they
would offer guarantees. However, Minnkota has epghned these same two companies
regarding a guarantee for LDSCR and TESCR whichulshbe less susceptible to catalyst
poisoning than HDSCR. Both companies have refusedffer a guarantee for LDSCR or
TESCR without pilot testing first (see NBest Available Control Technology Analysis Study —
Supplemental Report, November 2009). If these @mgs will not offer a guarantee for
LDSCR or TESCR, it is expected they would not offiee for HDSCR.

The NDDH stands by its determination that HDSCRadstechnically feasible for North Dakota
lignite at this time.

[1.B.2: TESCR and LDSCR are Cost Effective

The commenter indicates both TESCR and LDSCR aeeftective. This comment is based on
a few BACT determinations and the National Parkvi8eis database of BART determinations
(preliminary and final by the States) that have lo@én promulgated in an EPA approved SIP.
BART determinations are not the same as BACT detettions. For BART determinations, the
amount of visibility improvement must be consideretihe Department’s analysis of LDSCR
and TESCR indicate cost effectiveness values al$3y881 per ton and incremental costs at
$5,978/ton or greater. The comparison to the N&3hdise indicated that costs are as high or
higher than anything approved for BART. In additithe amount of visibility improvement is
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very low K 0.02 deciviews on the most impaired days). Tlyh lnost and miniscule visibility
improvement dictates that SCR is not BART.

The commenter also indicated there was a lackamisparency regarding the methodology for
developing the costs estimates. The cost estinvetes developed by engineering consultants
who are experienced with SCR design and instafiatibhe estimate provides as much detail as
the EPA Air Pollution Control Cost Manual which necommended by the BART Guideline.
The NDDH believes the cost estimates are within #h80% accuracy of the Control Cost
Manual. Given the very small visibility improventemhe costs are of less importance. The
NDDH stands by the estimated costs.

[1.B.3: Specific Comments on Each NBART Analysis
A) Lelands Olds Unit 1 - The commenter believes OBRSs cost effective.

Response: The cost effectiveness of LDSCR ranges from 42/#®n to $11,313/ton with an
incremental cost of $12,489/ton. This is 6-9 tinmgre than the EPA estimated cost of the
controls necessary to meet the BART presumptivédifor lignite fired dry bottom wall-fired
units. The cost is nearly twice that of most red@ACT determinations for NO The State of
Wyoming recently rejected a lower N®mission rate (0.043 Ib/i®tu) for the Dry Fork plant
based on a cost effectiveness of $1,751/ton andcaemental cost of $10,300/ton. The NDDH
stands by its determination that LDSCR and TESGRnat cost effective for Leland Olds Unit
1. The NDDH has required Basin Electric to meetNdd emission limit that is below the
presumptive BART limit.

B) Leland Olds Unit 2 — The commenter believes HBSE technically feasible and
LDSCR was rejected based on erroneous cost criteria

Response: Regarding HDSCR technical feasibility, see Respooggomment 11.B.1.

The commenter has provided no technical analyseviolence to show that the cost estimate is
erroneous. The NDDH stands by the cost estimateD&CR and TESCR.

C) Coal Creek Units 1 and 2 — The commenter stagsHDSCR was improperly rejected
and the use of 80% control for SCR biased the effsttiveness to the high side.

Response: Regarding HDSCR technical feasibility, see Respao Comment 11.B.1.

The Department has reviewed the EPA Air Pollutioontol Cost Manual which states “In
practice, SCR systems operate at efficienciesenraéinge of 70% to 90%. EPA’s Air Pollution
Control Technology Fact sheet for the selectivalgtt reduction (EPA-452F-03-032) states
“SCR is capable of NOreduction efficiencies in the range of 70% to 90%he Oregon DEQ
hired Eastern Research Group, Inc. (ERG) to revi@BART analysis for the PGE Boardman
Plant. In their review, ERG stated “With regardhe performance of existing low N®urners
(LNB) with overfire air (OFA) and SCR, reductions @ to more than 90 percent have been
documented from recent installations; however, éhase based on units that operate mainly

11



during the ozone season and that have substapjariunity for off-season maintenance and
catalyst cleaning. The impact of existing LNB wiliirA and SCR of the Boardman Plant under
year-round operation would need to be consideresdelacting a permit level.” The NDDH
believes the use of 80% is a reasonable choica fwurce that must meet a BART emission
limit on a long-term continuous basis. In the ANfRthe Four Corners Power Plant (Federal
Register 8/28/09), EPA states “APS estimated th@R Scould achieve NQcontrol of
approximately 90% or greater from the baseline simis. For new facilities, 90% or greater
reduction in NQ from the SCR can be reasonably expected. See2b§ White Paper on SCR
from Institute of Clean Air Companies. For SCRaéts on an existing coal-fired power plant,
Arizona Department of Environmental Quality (ADE@gtermined that 75% control from SCR
(following upstream reductions by LNB) was apprageifor the Coronado Generating Station in
Arizona. Based on this data, EPA has determinatiah 80% control efficiency for SCR alone,
rather than the 90% control assumed by APS, isogpiarte.”

The Department believes 80% is a reasonable estithat allows the source to comply with the
expected emission limit on a continuous basis.

D) Stanton Station Unit 1 — The commenter beliedBSCR was rejected improperly and a
cost effectiveness of $6,475/ton is reasonable.

Response: Regarding the technical feasibility of HDSCRe $&esponse to Comment 11.B.1

Regarding cost effectiveness, see Response to Comimh@&.3(a). The estimated cost

effectiveness of $6,475/ton when burning lignitdive times the amount EPA found was cost
effective for the presumptive limits for wall-fird@ynite units. In addition, the incremental cost
when burning lignite is $10,032/ton. This unit lwileet the presumptive BART limits for both

lignite and subbituminous coal.

E) M.R. Young Station Units 1 and 2 — The commestates that the NDDH has done no
more than is required by law and rolled it into B®RT analysis. The commenter also
states that HDSCR was rejected erroneously anadke effectiveness of LDSCR and
TESCR are reasonable.

Response:  Although the Consent Decree requires the lefemissions that are proposed for
BART, the NDDH conducted a BART analysis in accoimawith the Five Step BART process.
After considering the five factors, SCR was rejdcie BART.

Regarding the technical feasibility of HDSCR, dae Response to Comment I1.B.1.

With respect to cost effectiveness, see the RespdasComment 11.B.3.A. The cost
effectiveness of LDSCR and TESCR is three to fivees the cost EPA had estimated for
cyclone boilers to meet the BART presumptive emoissiate. The Department believes these
costs are excessive in comparison to EPA’s anafysisare very high when compared to recent
BACT determinations. However, the NDDH also coesgdl the amount of visibility
improvement and the other three factors in makiegBART determination. The amount of
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visibility improvement £0.02 deciviews on the most impaired days) when @etpto the next
most efficient technology is trivial. The NDDH gsts by its BART determination.

Comment I11: NDDH Has Failed to Include Other Emission RetutRequirements as Part of
Its Long-Term Strategy to Meet Reasonable ProgResgiirements which must be Designed to
Meet the Goal of Natural Visibility Conditions bp@4.

The commenter indicated the following:

A)

B)
C)
D)
E)

BART sources should have been reevaluated undeeés®nable progress section of the
SIP.

North Dakota is not doing its fair share to reduistbility improvement.

SO, controls that achieve 98-99% efficiency shouldehbgen considered.

Costs alone should not eliminate controls on saunceler BART.

The SIP does not go far enough to ensure thatalatigibility conditions are achieved
by 2064.

Response:

A)

B)

EPA has published guidance for determining Readen@togress for regional haze —
Guidance for Setting Reasonable Progress Goals rbhéeRegional Haze Program,
June 1, 2007. This document states “Also, as not&kction 4.2, it is not necessary for
you to reassess the reasonable progress factosodimces subject to BART for which

you have already completed a BART analysis.” ®eact.2 states “Since the BART
analysis is based, in part, on an assessment oy wfathe same factors that must be
addressed in establishing the RPG, it is reasonableonclude that any control

requirements imposed in the BART determination aksatisfy the RPG-related

requirements for source review in the first RPGhplag period.” In Section 9.5.1, the
NDDH discussed the elimination of the BART sourdesn the reasonable progress
goals analyses. The NDDH concluded that all cdsmttbat were reasonable were
included as BART. The NDDH stands by this decision

In the North Dakota Class | areas, visibility impement is mostly due to sulfates and
nitrates. The emission control requirements unlderSIP will reduce S£emissions by
60% and NQ emissions by more than 25%. The uniform raterofjpess goal for this
planning period would only require a 23% (14 year80 years) reduction in visibility
impairment.

The following table shows the expected change irsgons by 2018 from surrounding
States and Canada.
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C)

D)

Projected Changein Emissions
2002-2018
(%)
South Dakota | Montana | Minnesota | Canada | North Dakota
SO, -35.7 -11.8 -28.8 -6.8 -60.0
NOy -17.9 -26.0 -39.4 -0.8 -25.3
OC -6.1 -3.3 -5.3 22.7 -19.4
EC -51.1 -16.6 -28.9 75.2 -52.3
PMF 2.2 7.5 -1.3 34.8 2.0
PMC 5.2 8.8 -4.4 33.8 3.5
NH3 0.3 1.2 33.9 -31.9 -0.3
VOC -0.5 -0.6 2.9 -1.2 1.1
(6{0) -17.0 -15.9 -20.8 -11.7 -27.4

This table clearly shows that North Dakota is doingre to reduce the primary visibility
impairing pollutants (S@and NQ) than the surrounding states. In addition, N@rétkota is
exceeding the 23% reduction calculated from the EdPRhis planning period for both SO
and NQ. The NDDH believes that North Dakota is doing entiran its fair share to address
emissions reductions to reduce regional haze.

See Response to Comment [I.A.2

The BART determinations were based on the fivaustay factors which include: 1) cost
of compliance, 2) the energy and non-air qualityiemmental impacts of compliance, 3)
any existing air pollution control equipment in wethe source, 4) the remaining useful
life of the source, and 5) the amount of visibilitgprovement expected from the use of
the control technology. The NDDH evaluated alkffactors and discussed them in the
BART determinations. Cost alone was not the sifegttor that determined BART. For
Coal Creek and Stanton Station, non-air environaiéssues were a significant issue in
the BART determination for NOand SQ respectively. Visibility improvement was a
significant factor for N@ at Leland Olds Station and M.R. Young Station. iskixg
control equipment was an important factor for deiamg BART for particulate matter
at each BART source. The BART determinations watemade on cost alone.

Some technologies were obviously not cost effectliePA addressed this issue in the
preamble to the BART Guideline: “The interpretatmf the requirements of the regional
haze program reflected in the discussion above doemecessitate costly and time-
consuming analyses. Consistent with the CAA amditiplementing regulations, States
can adopt a more streamlined approach to making BARterminations where
appropriate. Although BART determinations are base the totality of circumstances
in a given situation, such as the distance of thece from a Class | area, the type and
amount of pollutant at issue, and the availabiibhd cost of controls, it is clear that in
some situations, one or more factors will cleadggest an outcome. Thus, for example,
a State need not undertake an exhaustive analysis source’s impact on visibility
resulting from relatively minor emissions of a ptéint where it is clear that controls
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would be costly and any improvements in visibilitgsulting from reductions in
emissions of that pollutant would be negligibléP.R. Vol. 70, No. 128, p.39116). The
NDDH has taken this streamlined approach whereadseis obviously excessive.

E) The NDDH has included all reasonable control reédactneasures in the SIP. The
NDDH has shown that if all SCand NQ emissions in the State were eliminated, the
uniform rate of progress for the first planning ipdrcould not be met (see Section
8.6.3.3 of SIP). This is because of the huge amfae out-of-state sources have on the
North Dakota Class | areas, especially CanadiancesuAs noted in the SIP (Section
9.7), achieving natural conditions by 2064 is ingible without a new, zero emissions
energy source. The Regional Haze SIP demonstitzedNorth Dakota is doing its fair
share to secure reductions that will reduce visyhinpairment.

Comment 1V: North Dakota Must Also Propose Short-Term Aver&gnission Limits on SO
Emissions in Order to Ensure Protection of the B@rements of the State’s Class | Areas.

The commenter believes that S@crement is exceeded in the Class | areas ofiN@akota and
that short-term emission limits for $@nust be included in the BART permits to protect th
increment.

Response: Modeling conducted by the Department (see DocusBelating to a Memorandum
of Understanding between the State of North Dalestd the U.S. Environmental Protection
Agency Regarding Computer Modeling Protocol for Smate’s PSD Program) indicates the
increment for S@is not exceeded. The NDDH stands by this analysis

The SIP will reduce S emissions by nearly 106,000 tons by 2018. Thié nvake actual
emissions less than the baseline emissions. TdrereEQ reductions in North Dakota will
actually expand the amount of increment availabledther new sources. There will be no
guestion that emissions from sources in North Dakar surrounding states) do not cause
concentrations of sulfur dioxide that exceed tlegaments.

Comment V: Other General Comments

1) Technical support is necessary to demonstratetlieaPainted Canyon Improve Monitor
is representative of Elkhorn Ranch Unit and thethamit of TRNP.

2) The details of the baseline visibility calculatiareed to be included in the SIP.

3) The analysis of MDU Heskett cannot be putoff andsimhe included in the Regional
Haze SIP.

Response:

1) The choice of the IMPROVE THRO1 monitor site wasdendy the federal agencies in
1999 when the IMPROVE network was expanded to 1188 segionally representative
of the 156 mandatory federal Class | areas. Thstiegi monitoring site at the Painted
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2)

3)

Canyon Overlook in the South Unit was selected ravide regionally representative
coverage and data for the three units of Theodos&velt National Park. Site selection
followed the criteria in the Improve Particulate Mioring Network Procedures For Site
Selection, February 24, 1999, prepared by the KerodNuclear Laboratory of the
University of California Davis, the IMPROVE conttac. The criteria included
requirements that all areas represented by thalsiteld be within 100 km of a current or
potential site, whose elevation lies between tighdst and lowest elevations of all areas,
with a permitted variance of 100 feet or 10 percéiie site must avoid small valleys,
should also avoid local pollution sources or anedh unusual meteorology and avoid
nearby obstacles that could affect sample collecfitne site also must be accessible for
weekly sample change in all but the most severethgealt was desirable to have
existing electrical power available. The existingirffed Canyon Overlook monitoring
site met all the criteria in the Procedures foe Selection including being approximately
80 km away from the northern boundary of the Ndastiit and 45 km away from the
Elkhorn Ranch Unit. The University of California {ds maintains the photographic and
written documentation of the THRO1 site.

The baseline visibility calculations are taken frima WRAP TSS website. This is noted
on p.34 of the SIP. The documentation for thedatons can be found in the 2006
Report for the Western Regional Air Partnership @R Regional Modeling Center
(RMC) on pages 31-32. These pages will be includeah appendix to the SIP.

The analysis of the Heskett Station will be incldda the Regional Haze SIP as a
supplement. The NDDH'’s analysis demonstratestheiteskett Station is exempt from
BART requirements and EPA has indicated that thgsee with the Department’s

determination. The supplement regarding the He&kation will be included in the SIP

following proper adoption procedures.
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Attachments
Environmental Groups’ Complete Comments

EPA’s Response on Sontrol Technology for the Desert Rock Power PBART
Determination

ADVATECH Brochure

EPA response regarding Heskett Station BART Applids
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NAL pa
o) National Parks Conservation Association®
%,,,\_/‘\oé Protecting Our National Parks for Future Generations®

5
SRVATioN 25505

Midwest Regional Office
8 S. Michigan Ave January 83 20 1 0

Suite 2900
Chicago, 1L 60603
312.263.0111
312.263.0140 (fax)

Via email:

Terry O’Clair

Director, Division of Air Quality
North Dakota Department of Health
918 East Divide Avenue

Bismarck, North Dakota 58501-1947
toclair@nd.gov

RE: Comments on North Dakota’s Regional Haze State
Implementation Plan

Dear Mr. O’Clair:

On behalf of Dakota Resource Council, National Parks Conservation
Association, Dakota Resource Council, Friends of the Boundary Waters
Wilderness, Plains Justice, Dakotah Chapter of the Sierra Club, South Dakota
Chapter of the Sierra Club, and Voyageurs National Park Association, we
respectfully submit the following comments on the Draft North Dakota
Regional Haze (RH) State Implementation Plan (SIP). Our organizations
represent hundreds of North Dakotans and thousands of people throughout the
nation that care deeply about protecting the air quality in our national parks
and wilderness areas in the Dakotas and Midwest. We hope and strongly
encourage the North Dakota Department of Health (NDDH) to revise its SIP
by requiring further reductions in haze causing pollutants and otherwise
advancing measures that will improve regional visibility.

For the reason stated herein, North Dakota’s regional haze plan is both legally
and technically deficient. The regional haze plan fails to require sufficient
reductions in visibility impairing pollutants from its major polluting sources
and fails to provide a long term strategy that would meet reasonable progress
goals. As addressed below, the State can and must achieve much greater
emission reductions in haze causing pollution with available control
technologies and/or by imposing more stringent emission limits reflective of
the best level of continuous emission reduction in its Best Available Retrofit
Technology (BART) determinations. In addition, the long-term strategy must
ensure appropriate BART requirements and other measures, including
consideration of source retirement and replacement, to improve visibility in

PRIVIED ON RECYCLED apir € 1300 19th Street NW + Suite 300 « Washington, DC 20036
202.223.NPCA{6722) « Fax 202.659.0650 « npcawnpca.org » www.npca.org

NPCA is represented by Field Offices throughout the Umited States.



North Dakota and other downwind states’ Class I areas to ensure that the SIP will meet its share
of the emission reductions needed to meet the reasonable progress goals for the area.

Regional haze results from small particles in the atmosphere that impair a viewer’s ability
to see long distances, color and geologic formation. While some haze causing particles result
from natural processes, most result from anthropogenic sources of pollution. Haze forming
pollutants including sulfur dioxide (SO,), nitrogen oxides (NOy), particulate matter (PM),
volatile organic compounds (VOCs), and ammonia (NH3) contribute directly to haze or form
haze after breaking down in the atmosphere. These air pollutants contribute to the deterioration
of air quality and reduced visibility in our nation’s national parks and wildlife refuges. Visibility
impairment is measured in deciviews, which is understood as the perceptible change in visibility.
The higher the deciview value is, the worse the impairment.

Through the Clean Air Act (CAA), Congress established “as a national goal the
prevention of any future, and remedying of any existing, impairment of visibility in the
mandatory class I Federal areas which impairment results from manmade air pollution.” 42
U.S.C. §7491(a)(1). In order to meet this goal, a State is required to design an implementation
plan to reduce and ultimately eliminate haze from air pollution sources within its borders that
may reasonably be anticipated to cause or contribute to visibility impairment for any protected
area located within or beyond that State’s boundaries. In creating and implementing the plan the
State has an unparalleled opportunity to protect and restore regional air quality by curbing
visibility impairing emissions from some of its oldest and most polluting facilities.

Each SIP must provide “emission limits, schedules of compliance and other measures as
may be necessary to make reasonable progress towards meeting the national goal.” 42 U.S.C. §
7491(b)(2). Two of the most critical features of a SIP are requirements for (1) the installation of
BART for delineated major stationary sources of pollution and (2) a long-term strategy for
making reasonable progress towards the national visibility goal. 42 U.S.C. § 7491(b)(2)(A) &

B).

There are two Class I areas in North Dakota—Theodore Roosevelt National Park and
Lostwood National Wildlife Refuge Wilderness Area. Other Class I areas impacted by North
Dakota sources of air pollution include: Badlands National Park and Wind Cave National Park
in South Dakota, Medicine Lake National Wildlife Refuge Wilderness Area and U.L. Bend
National Wildlife Refuge Wilderness Area in Montana, Boundary Waters Canoe Area
Wilderness Area and Voyageurs National Park in Minnesota, and Isle Royale National Park and
Seney National Wildlife Refuge Wilderness Area in Michigan. These Class I areas preserve the
region’s inspiring landscapes, rare geologic formations, breathtaking water country, and diverse
wildlife and vegetation. They also serve as living museums of our nation’s history. Visitors from
across the nation and globe are drawn to these lands and their tourist dollars benefit state and
local economies.

National parks and wilderness areas are of great natural and cultural value and also
engines for sustainable local capital. For example, in 2008, National Park Service units received
over 274 million visits accounting for over $2.5 billion in revenue.' National parks support $13.3

! See hitp://www.census.eov/compendia/statab/2010/tables/10s1215.pdf, Ex. 1.
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billion of local private-sector economic activity and 267,000 private-sector jobs.? They also
attract businesses and individuals to the local area, resulting in economic growth in areas near
parks that is an average of 1 percent per year greater than statewide rates over the past three
decades.? Natlonal parks also generate more than four dollars in value to the public for every tax
dollar invested.* Of the number of annual park visitors in 2008, approximately 516,804 people
journeyed to Theodore Roosevelt National Park spending nearly half a million dollars. The same
year 845,734 people visited Badlands National Park; 573,433 visited Wind Cave Natlonal Park;
221,585 visited Voyageurs National Park and 14,038 visited Isle Royale National Park.’

Excessive emissions from North Dakota not only obscure the region’s scenic vistas
Congress sought to protect, but also contribute to a host of public health problems as well as
adverse impacts to wildlife and vegetation. For example, NOy and VOCs are precursors to
ground level ozone, or smog. Ground level ozone is associated with respiratory diseases, asthma
attacks, and decreased lung function.® SO, pollution contributes to respiratory problems,
particularly for children and the elderly, and aggravates existing heart and lung diseases.
Exposure to particulate matter, made up of sulfates and nitrates, has been associated with
reduced lung function, increased susceptibility to respiratory infections, chronic bronchitis, and
premature death.” The U.S. Environmental Protection Agency (EPA) has found that in 2015, the
Regional Haze Rule also will provide substantial health benefits valued at $8.4 - $9.8 billion
annually -- preventing 1,600 premature deaths, 2,200 non-fatal heart attacks, 960 hospital
admissions, and over 1 million lost school and work days. The total annual cost will range from
1.4 — 1.5 billion dollars.® These benefits are estimated under the assumption that the Regional
Haze Rule will be implemented as intended-therefore these numbers may be lower if North
Dakota does not revise its plan.

The regional haze program imposes a legal obligation on the State to abate the adverse
visibility effects to which its haze causing facilities contribute in order to restore visibility levels
to their natural conditions as mandated by the Clean Air Act. To prevent and remedy visibility
impairment to the implicated Class I areas, North Dakota can and must revise and substantially
improve the draft RH SIP. A strong regional haze program will not only help protect and restore
treasured landscapes and the economies that rely on them but also benefit public health. With
this in mind, we offer the comments below for consideration by the NDDH and strongly
encourage the Department to strengthen its regional haze plan.

2 Hardner and Gullison, “The U.S. National Park System, An Economic Asset at Risk” (November 2006) [prepared
for the National Parks Conservation Association]. Ex. 2.

’1d.

*1d.

> See http://www.nature.nps.gov/stats/index.cfm.
® 70 Fed. Reg. 25162, 25169 (May 12, 2005).

"U.S. EPA. Air Quality Criteria for Particulate Matter (Final Report, April 1996). U.S. Environmental Protection
Agency, Washington, D.C., EPA 600/P-95/001.

8 EPA, Fact Sheet, Final Regional Haze Regulations for Protection of Visibility in National Parks and Wilderness
Areas (June 2, 1999) at http://www.epa.gov/visibility/fs_2005_6_15.html, Ex. 3.
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In addition, we note that the public comment for North Dakota’s SIP was open for 30
days. It is common in other jurisdictions to provide for 45 or 60 day comment period. Given the
lengthy history and technical complexity of this SIP, such an abbreviated window is not
conducive to a full and fair evaluation by the public. We understand that the EPA has requested
states to submit SIPs by January 15, 2010. Understandably, North Dakota would like to abide by
this suggested timeline, however, the short turnaround—five business days from the end of the
public comment period to the EPA deadline—does not provide NDDH an adequate amount of
time to genuinely consider public comments and make needed changes to the SIP. Accordingly,
we request NDDH coordinate with EPA to submit the North Dakota SIP in a timely manner
without compromising full consideration of public comments.

I. The Clean Air Act and Federal Regulation Require NDDH to Abate Visibility
Impairment

In 1977, the Clean Air Act declared “as a national goal the prevention of any future, and
the remedying of any existing, impairment of visibility in mandatory class I Federal areas which
impairment results from manmade air pollution[]” where visibility has been determined to be an
important value. 42 U.S.C. § 7491(a)(1) &(2). “Manmade air pollution” is defined as “air
pollution which results directly or indirectly from human activities[.]” 42 U.S.C. §7491(g)(3).
Congress adopted the visibility protection program to protect the “intrinsic beauty and historical
and archeological treasures” of specific public lands.’ To protect these treasures, the regional
haze program establishes a regulatory floor and requires states to design and implement
programs at least as stringent as the national floor to curb haze causing emissions located within
their jurisdictions. States are required to submit State Implementation Plans or SIPs if they host
federally protected areas or the emissions of a facility located within a State “may be reasonably
be anticipated to cause or contribute to any impairment of visibility” for a protected area located
beyond their borders. 42 U.S.C. §7491 (b)(2).

The SIP must contain “emission limits, schedules of compliance and other measures as
may be necessary to make reasonable progress towards meeting the national goal...” including
BART requirements for all eligible sources and a long-term strategy for making reasonable
progress towards meeting the national goal. 42 U.S.C. §7491(b)(2)}(A) &(B).

BART is defined as an emission limitation

.. .based on the degree of reduction achievable through the
application of the best system of continuous emission reduction for
each pollutant which is emitted by an existing stationary facility. The
emission limitation must be established, on a case-by-case basis, taking
into consideration the technology available, the costs of compliance, the
energy and non-air quality environmental impacts of compliance, any
pollution control equipment in use or in existence at the source, the
remaining useful life of the source, and the degree of improvement in

% See HR. REP. NO. 95-294, at 20304 (1977).
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visibility which may reasonably be anticipated to result from the use of
such technology.

40 C.F.R. §51.301, emphasis added. BART limits are required for major stationary sources that
were in existence on August 7, 1977 and began operating after August 7, 1962 and emit air
pollutants that may reasonable be anticipated to cause or contribute to any impairment of
visibility is a Class I area. 42 U.S.C. § 7491(b)(2)(A). The term “major stationary source” is
defined as sources that have the potential to emit 250 tons or more of any pollutant and fall
within one of 26 categories of industrial sources defined by the Act. 42 U.S.C. § 7491(g)(7). A
BART-eligible source is one that meets the above criteria and is responsible for an impact on
visibility in a Class I area of 0.5 deciview or more. 40 C.F.R. Part 51, Appendix Y. BART must
be installed and operated no later than five years after the SIP approval. 40
C.F.R.§51.302(c)(4)(@iv).

The SIP must also provide a long-term strategy for achieving reasonable progress toward
meeting natural visibility conditions at mandatory Class I areas by 2064. 40 C.F.R.
§51.308(d)(1)(1)(B). If a state’s reasonable progress goals do not anticipate restoring visibility to
natural conditions by 2064 the state must demonstrate why the goal of attaining natural
conditions by the established date is unreasonable. 40 C.F.R. §51.308(d)(1)(ii). The SIP must
provide for improved visibility on the most impaired days and ensure no degradation in visibility
for the least impaired days. 40 C.F.R. §51.308(d)(1)(i)(B). The long-term strategy is typically a
10-15 year plan containing enforceable measures designed to meet regional progress goals. In
developing its plan, the State must 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. 40 C.F.R. §51.308(d)(3)(iii).

In developing its long-term strategy, the State must consider all anthropogenic sources of
visibility impairment and evaluate different emission reduction strategies beyond those
prescribed by the BART provisions. 40 C.F.R §51.308(d). The state should consider “major and
minor stationary sources, mobile sources and area sources.” Id. At a minimum, the state must
consider the following elements:

(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.

40 C.F.R. 51.208(d)(3)(V)(A)-(G).
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North Dakota’s regional haze plan falls far short of meeting reasonable progress
goals. In fact, North Dakotas’s draft regional haze plan will only bring the state to, at
most, 38% of its 2018 regional progress target at Theodore Roosevelt National Park and
even less than that at Lostwood Wilderness Area. Table 8.11 of the draft North Dakota
State Implementation Plan (SIP) for Regional Haze. The State appears to be claiming
that the national visibility goal of returning to natural visibility conditions by 2064 is
unattainable, because the the majority of regional haze pollution comes from sources in
Canada and outside the state. Draft North Dakota SIP for Regional Haze at 44-45. While
it may be true that some of the pollution responsible for haze in the State’s Class I areas
is due to sources outside of North Dakota’s control, that does not relieve the State from
requiring industrial sources within North Dakota to be subject to BART emission limits
reflective of the best degree of continuous emission reduction achievable, nor does it
relieve the State from adopting other measures to improve visibility in North Dakota and
other downwind states’ Class I areas.

Furthermore, to ensure that reasonable progress goals are met, North Dakota
should actively encourage other states and Canada to reduce emissions impairing
visibility in its state and region. State-to-state consultations are part of the regional haze
process, and North Dakota is well within its rights to formally request reductions from
other states where appropriate. The U.S. EPA, in comments on the FLM version of the
draft SIP, suggests that a three-prong approach is appropriate: “NDDH needs to be
addressing sources within its control in North Dakota, requesting reductions from
contributing states, and asking EPA to address the Canadian emissions.”'® To the extent
that North Dakota has not undertaken each of these actions, it should do so. While there
are multiple opportunities for North Dakota to pursue to ensure reasonable progress goals
are attained, the State may not use emissions from outside sources as a scapegoat to avoid
in-state action.

Our review of North Dakota’s proposed BART emission limits and controls
shows that the State has clearly not required emissions controls and limits that reflect
BART for the BART-eligible sources. This is discussed in detail below. Further, the
State has not required any source emission reductions or source retirements other than its
proposed BART requirements to meet reasonable progress requirements. Regardless of
the impacts that other sources outside of North Dakota have on regional haze in North
Dakota’s Class I area, North Dakota has a responsibility under the federal regional haze
requirements to reduce haze causing emissions from its own sources of air emissions to
do its part to meet the reasonable progress goals. Under the Long Term Strategy
regulations, North Dakota is required to demonstrate that “it has included in its
implementation plan all measures necessary to obtain its share of the emission reductions
needed to meet the progress goals for the area” even when other states contribute to
visibility impairment in the State’s Class I areas. 40 C.F.R. §51.308(d)(3)(ii). Thus, the
State cannot shirk its responsibility to address its sources of regional haze pollution by
putting the blame on sources outside the state.

19U.S. EPA Region 8 Comments on August 21, 2009 Draft Regional Haze SIP (FLM Consultation Version),
Enclosure 1, p. 5.
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Further, the State has a responsibility to reduce emissions from North Dakota
sources that are reasonably anticipated to impact visibility in other states’ Class I areas.
Minnesota is one such state, and Minnesota submitted a letter to the North Dakota
Department of Health (NDDH) indicating the need for North Dakota electrical generating
units to meet an average SO, limit of 0.25 [b/MMBtu as well as the need for NOy
emission reductions from North Dakota sources. September 19, 2007 letter from the
Minnesota Pollution Control Agency (MPCA) to NDDH and other states (Appendix
J.2.1. of the draft North Dakota Regional Haze SIP). NDDH did not agree with these
requests and stated that “[a]dditional reductions from Minnesota sources may provide
much greater reduction of visibility impacts.” August 22, 2008 letter from NDDH to
MPCA at 2 (Appendix J.2.2. of the draft North Dakota Regional Haze SIP.)

North Dakota could achieve additional reductions in visibility impairing
pollutants from its own sources, but this draft regional haze SIP and BART limits do not
require such reductions. As we will show below, North Dakota could achieve much
greater emission reductions in haze causing pollution with available control technologies
and/or by imposing more stringent emission limits reflective of the best level of
continuous emission reduction in its BART determinations.

II. NDDH’s Draft BART Determinations are Flawed

A. The SO, BART Limits Fail to Reflect the Degree of SO, Emission Reduction
Achievable with the Best System of Continuous Emission Reductions.

NDDH simply has proposed the EPA’s presumptive BART limits as BART at
most of the BART-eligible coal-fired electric utility steam generating units (EGUs) that
NDDH determined were subject to BART. Specifically, NDDH proposed SO, BART
limits for Leland Olds Units 1 and 2, Milton R Young Unit 2, and Coal Creek Units 1 and
2 0of 0.15 Ib/MMBtu or 95% control. While NDDH purported to do a case-by-case
evaluation of BART for each EGU, it appears that the case-by-case analyses were simply
written to support the imposition of EPA’s presumptive BART limits rather than to truly
reflect the best level of continuous SO, emission reduction at each EGU.

EPA’s BART Guidelines include “presumptive BART” emission limits for EGUs which
were based on EPA’s broad review of the control technologies and emission limits that could be

met cost effectively at a wide range of coal-fired power plants. See Sections IV.E.4 and 5 of the
BART Guidelines in 40 C.F.R. Part 51, Appendix Y. However, it must be stated that EPA’s

presumptive BART limits do not negate the need for the State to determine BART for each

BART-eligible source on a case-by-case basis through a five factor analysis. The regulations
and the Clean Air Act require the determination of BART to be source-specific. See 40 C.F.R. §

51.308(e)(1)(ii)(A); § 169A(g) of the Clean Air Act.
The five steps of determining BART are:

STEP 1 -- Identify All [fn 12] Available Retrofit Control
Technologies,
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STEP 2-- Eliminate Technically Infeasible Options,

STEP 3-- Evaluate Control Effectiveness of Remaining Control
Technologies,

STEP 4-- Evaluate Impacts and Document the Results, and
STEP 5 — Evaluate Visibility Impacts.

Fn 12: In identifying "all" options, you must identify the most stringent
option and a reasonable set of options for analysis that reflects a
comprehensive list of available technologies. It is not necessary to list all
permutations of available control levels that exist for a given technology —
the list is complete if it includes the maximum level of control each
technology is capable of achieving.

Section IV.D. of BART Guidelines at 40 C.F.R. Part 51, Appendix Y.

Clearly, EPA’s BART Guidelines require an evaluation of the top level of pollution
reduction achievable with each control system evaluated in a BART analysis. EPA’s BART
Guidelines provide that, if a control system can be operated at a wide range of control
efficiencies, “the most stringent emissions control level that the technology is capable of
achieving” must be evaluated. Section IV.D.3. of the BART Guidelines at 40 C.F.R. Part 51,
Appendix Y. The BART Guidelines further require that “[y]ou should consider recent regulatory
decisions and performance data (e.g., manufacturer's data, engineering estimates and the
experience of other sources) when identifying an emissions performance level or levels to
evaluate.” Id.

The BART Guidelines also provide:

In assessing the capability of the control alternative, latitude exists to consider
special circumstances pertinent to the specific source under review, or regarding
the prior application of the control alternative. However, you should explain the
basis for choosing the alternate level (or range) of control in the BART analysis.
Without a showing of differences between the source and other sources that have
achieved more stringent emissions limits, you should conclude that the level being
achieved by those other sources is representative of the achievable level for the
source being analyzed.

Id.

Further, while one can consider varying levels of pollution control in evaluation of a
particular control device, one “must consider the most stringent level as one of the control
options.” Id.

NDDH did not follow these guidelines or otherwise meet the intent of the BART

requirements because it did not evaluate the most stringent option available for reducing
SO, from the State’s EGUs as is discussed further below.
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1. NDDH Cannot Take Into Account Projected Worst Case Sulfur Content of Coal
in Setting BART Limits

For all of the coal-fired EGU SO, BART determinations, NDDH relied on worst
case projections of sulfur content of the coal to be burned in justifying the SO, emission
limits as BART. For example, for Leland Olds, which currently has an uncontrolled SO,
rate exiting the boilers of 1.82 to 1.83 Ib/MMBtu (2000-2004 average)'', NDDH assumed
an uncontrolled SO, emission rate of 3.02 [b/MMBtu'?. There is no justification for
assuming such a high uncontrolled SO, emission rate. Similarly, Coal Creek Units 1 and
2 burned coal with a sulfur content of 0.61% during 2003-2004", and yet NDDH relied
on a worst case coal sulfur content of 1.1%, close to double the 2003-2004 average coal
sulfur content, in proposing a BART SO; limit."*

Milton R. Young Unit 1, which currently has no scrubber, had an uncontrolled
SO, emission rate exiting the boiler of 1.83 1b/MMBtu (2000-2004 average)'>. Yet, for
Milton R. Young Unit 2, which presumably burned the same coal as Milton R. Young
Unit 1, NDDH assumed an uncontrolled SO, emission rate of 3.48 1b/MMBtu in
proposing BART limits for SO,.'® Although NDDH’s BART Determination for Unit 1
did not include an uncontrolled SO, emission rate, it also appears that NDDH assumed a
higher-than-actual SO, rate for Unit 1. NDDH assumed 95% SO, removal would result
in an emission reduction of 20,443 tpy.!” Yet, the 2000-2004 average SO, emissions
from Unit 1 were only 20,148 tpy.'® If actual average emissions were reduced by the
projected amount, Unit 1 would be emitting negative amounts of SO,, which is an
impossibility.

This shows that, not only did NDDH improperly rely on the worst case sulfur
content coal in proposing BART limits, NDDH also inflated the baseline actual emissions
for some EGU s to reflect higher sulfur content coal, and then calculated SO, emission
reductions based on assumed levels of SO, removal from baseline emissions that never
actually occurred. Thus, NDDH greatly overstated the emission reductions that would
occur from implementation of SO, BART controls. Presumably, this was also carried
over into NDDH’s modeling conducted for the BART analyses as well.

In evaluating SO, BART for Stanton Unit 1, NDDH’s approach was slightly
different but had the same result of artificially inflating the proposed limit. Two scenarios

' See NDDH’s BART Determination for Leland Olds at 2-3.
21d at5.

"> See NDDH’s BART Determination for Coal Creek at 9.

“1d.

1> See NDDH’s BART Determination for Milton R. Young at 3.
' Id at 24.

1d at7.

" 1d. at 3.
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were evaluated for Stanton Unit 1, burning lignite and burning Powder River Basin, or
PRB, coal. While developing a limit for burning lignite, NDDH did not rely on worst
case coal. Instead, it used the average of the annual SO, emission rate from 2001-2004,
applied its assumed SO, control factor for each control evaluated, 1% and then, for the
proposed limit, increased the calculated controlled emission rate by 33% to arrive at a 30-
day average emission limit.” While developing an SO, emission limit for burning PRB
coal, however, NDDH did arbitrarily rely on higher sulfur Powder River Basin coal than
currently burned at Stanton Unit 1, and NDDH also applied a 33% increase.”!

The purpose of BART is to reduce emissions from current levels to improve
visibility, and that purpose will be ignored if BART limits are determined based on worst
case sulfur content coals of the future. As we have seen with Milton R. Young Unit 1,
the nonsensical nature of this approach is highlighted when it leads to projected emission
reductions that are greater than actual emissions. Because NDDH is proposing BART
limits based on 30-day averages, the averaging time can allow the EGU owners to take
into account variability in sulfur content of coal and still comply with the limit. Further,
retrofitted and upgraded wet scrubbers can achieve much higher levels of SO, control
than the 95% control assumed by NDDH, as is discussed further below. Thus, if an EGU
owner anticipates burning a higher sulfur coal in the future, it can have its scrubber
designed to achieve higher levels of SO, removal to meet a SO, BART emission limit
that is set based on the coal currently burned at the EGU. There are also other options
that the EGUs could use to address unusually high levels of sulfur in the coal, such as
blending with a lower sulfur coal, rejecting high sulfur coal altogether, or coal drying, as
has been demonstrated at the Coal Creek facility.? Thus, there is no justification to base
SO, BART limits on the ultimate worst case sulfur content coal to be burned at these
units.

2. The Proposed SO, BART Limits Fail to Reflect the Degree of SO, Reduction
Achievable with the Best SO, Controls

All but one®® of NDDH’s SO, BART determinations requires the use of new or
upgraded wet scrubbers, a technology capable of reducing SO, emissions by 99% or
more. Despite this achievable control efficiency, NDDH simply proposed EPA’s
presumptive BART limits for SO,: either 95% control or an emission limit of 0.15
Ib/MMBtu. While wet scrubbers can routinely achieve the highest levels of SO, control,
NDDH’s proposed BART emission limits fail to reflect this.

19 gee NDDH’s BART Determination for Stanton Unit #1 at 4.

 Id at 8. Note that NDDH did not adequately justify applying a 33% increase to the controlled SO2 emission rate
based on annual average uncontrolled SO2 emission rates, as we will discuss further below.

21d at17,22.

2 To the extent that it may be capable of additional reductions of NOx and SO2 above and beyond the proposed
technologies, coal drying should have been evaluated as part of the BART determinations as well.
http://www.greatriverenergy.com/makingelectricity/dryfining_factsheet.pdf, Ex. 4.

¥ As discussed below, a wet scrubber was not required for Stanton Unit 1.
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Wet scrubbers can achieve 99% removal efficiency. A prime example is the Chiyoda
CT-121 FGD. Vendor information for this technology indicates that this scrubber has achieved
98-99% SO, removal even with low sulfur coal.** For example, the Chiyoda’s bubbling jet
reactor has consistently achieved >99% SO, removal during long-term operation at the Shinko-
Kobe power plant in Japan. This facility consists of two 700-MW coal-fired utility boilers. The
wet FGD was designed to achieve 0.014 1b SOo/MMBtu (9 ppmv at 3% oxygen) on an
instantaneous basis and has consistently exceeded this level of control while treating gases with
inlet SO, concentrations of 1.78 Ib/MMBtu.?> Based on actual SO, emissions data, the North
Dakota BART-¢eligible EGUs have inlet SO, concentrations of this level or higher. This
technology has been guaranteed by Chiyoda to achieve 99% SO, removal on three coal-fired
boilers in Japan.*® It also has been demonstrated in the U.S. at the University of Illinois’s Abbott
power plant, Georgia Power’s Plant Yates?’, Dayton Power & Light’s Killen Unit 2,28 and Plant
Bowen Unit 3.%° It has also been licensed for installation on several additional units in the US,
including the other three units at Plant Bowen in Georgia, the other units at Dayton Power &
Light’s Killen plant, Dayton Power & Light’s Stuart plant, and AEP’s Big Sandy Unit 2,
Conesville Unit 4, Cardinal Units 1 and 2, and Kyger Creek, among others.*® Black & Veatch
and Southern Company are both U.S. licensees. Further, this technology also has shown to be
very effective in removing fine particulates, oxidized and elemental mercury, and acid gases, and
the technology uses less energy compared to traditional wet scrubbers.

Further, Mitsubishi, another vendor of scrubber systems, reports it has guaranteed SO,
removal efficiencies up to 99.8 percent, including for coal-fired boilers.*":3% 33

Finally, a Lake Michigan Air Directors Consortium (“LADCQO”) and the Midwest
Regional Planning Organization (“MRPO”) presentation indicated that advanced FGD

2* See Black & Veatch vendor brochure on CT-121, Ex 5.

% Yasuhiko Shimogama, Hirokazu Yasuda, Naohiro Kaji, Fumiaki Tanaka, and David K. Harris, Commercial
Experience of the CT-121 FGD Plant for 700 MW Shinko-Kobe Electric Power Plant, Paper No. 27, presented at
MEGA Symposium, Air & Waste Management Association, May 19-22, 2003, Ex. 6.

% CT-121 FGD Process — Jet Bubbling Reactor, http:/www.bwe.dk/fgd-ct121.html, Ex. 7.

% Emission-control Technologies Continue to Clear the Air, Power, May/June 2002.

% See Black & Veatch, First Black& Veatch/Chiyoda Wet Flue Gas Desulfurization System in North America
Successfully Goes Operational, Ex. 8.

** Blankinship, Steve, Go Take a Bath, Power Engineering, October 2008, available at
http://pepei.pennnet.com/display _article/342997/6/ARTCL/none/none/1/Go-Take-a-Bath/, Ex. 9.

%% Chiyoda Licenses Its Flue Gas Desulfurization Technology in USA Newly for 5 Coal-Fired Generation Units,
Press Release, May 2, 2005, Ex. 10; Chiyoda Licenses its Flue Gas Desulfurization Process in USA for Georgia
Power Owned 4 FGD Units, January 26, 2005, Ex. 11.

! Jonas S. Klingspor, Kiyoshi Okazoe, Tetsu Ushiku, and George Munson, High Efficiency Double Contact Flow
Scrubber for the U.S. FGD Market, Paper No. 135 presented at MEGA Symposium, Air & Waste Management
Association, May 19-22, 2003, p.8, Table 4, Ex. 12.

%2 Yoshio Nakayama, Tetsu Ushiku, and Takeo Shinoda, Commercial Experience and Actual-Plant-Scale Test
Facility of MHI Single Tower FGD, Ex. 13.

3 Mitsubishi High SO2 Removal Experience, Ex. 14.
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technologies could achieve 99.5% control for $1,240 to $2,875 per ton of SO, removed. Ex. 15.
These costs are well within the range that EPA normally considers to be cost effective in best
available control technology (BACT) analyses.>* Further, these costs are also well within the
range of what other states have found to be cost effective for SO, BART determinations.*

3. The Proposed SO; BART Limits Should Be Expressed Multiple Ways

Many of the proposed limits are listed either as Ib/mmbtu OR as percent removal
efficiency. To ensure continuous compliance with “the degree of reduction achievable through
the application of the best system of continuous emission reduction” over the range of possible
coal sulfur content, all the SO, BART limits should be expressed both ways. Without a minimum
required removal efficiency, the achievable SO, removal efficiency will not be required at lower
coal sulfur content.

Further, a maximum cap on emissions should be required. EPA guidance suggests that
emission limits be expressed both as a maximum allowable emission rate per unit time (e.g.,
Ib/hr, tons/year) to reflect application of emissions controls at maximum capacity and as an
instantaneous emission limit (e.g., Ib/mmbtu). NSR Manual, pp. B.56, H.5, 1.2, I.4. This is good
practice for compliance purposes, and also serves as an actual time-based limit for modeling
purposes.

4. NDDH’s Proposed SO, Emission Limits Fail to Reflect BART

Thus far, three general flaws have been noted in the NDDH SO, BART determinations:
use of worst case coal sulfur content; failure to reflect the actual removal efficiency of wet
scrubbers; and failure to express limits in multiple ways. These errors and others noted below on
a case-specific basis combine to allow for significantly higher SO, emission rates from the EGUs
evaluated for BART. Table 1 below highlights this impact.

34 $10,000/ton in 2001, equivalent to over $13,000/ton today. See expert report of Matt Haber - EPA, Best Available
Control Technologies for the Baldwin Generating Station, Baldwin, Illinois, prepared for the United States in
connection with United States v. Illinois Power Company and Dynegy Midwest Generation, Inc., Civil Action 99-
883-MIR, in the U.S. District Court for the Southern District of Illinois, April 2002, p. 17, Ex. 16; Memorandum of
John S. Seitz to Air Division Directors, BACT and LAER for emissions of nitrogen oxides and volatile organic
compounds at Tier 2/Gasoline Sulfur Refinery Projects (Jan. 19, 2001), at 3, Ex. 17.

%% See National Park Service Spreadsheet “EGUs with Proposed BART SO2 Controls” dated November 13, 2009,
Ex. 18.
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Table 1: Proposed and Appropriate BART Limits for EGUs Evaluated By NDDH

Facility Proposed BART = - - | Appropriate BART
Leland Olds Units 1 and 2 95% removal OR 95 — 99% removal AND
0.15 1b/MMBtu 0.03 — 0.091 Ib/MMBtu
Milton R. Young Unit 1 95% removal 95 — 99% removal AND
0.035 — 0.094 Ib/MMBtu
Milton R. Young Unit 2 95% removal OR 95 — 99% removal AND
0.15 Ib/MMBtu 0.035 — 0.094 Ib/MMBtu
Coal Creek Units 1 and 2 95% removal OR 95 — 99% removal AND
0.15 Ib/MMBtu 0.03 - 0.087 Ib/MMBtu
Stanton Unit 1 90% removal OR 95 — 99% removal AND
0.24 Ib/MMBtu 0.02 — 0.085 Ib/MMBtu

a. Leland Olds

For Leland Olds, NDDH proposed SO, BART limits for each unit of either 95% removal
of the inlet SO, concentration to the scrubber or 0.15 1b/MMBtu on a 30-day average basis based
on use of wet scrubbers. The proposed emission limitation of 0.15 Ib/MMBtu only reflects
91.8% SO, removal at each unit based on the annual average of uncontrolled SO, emissions at
each unit. Such an SO, removal efficiency falls far short of what is achievable with a wet
scrubber at the Leland Olds units. A removal efficiency of 95% control reflects the minimum
level of SO, removal that is achievable with a wet scrubber. Thus, at the minimum, the BART
emission limit should be based on 95% removal from the annual average of the uncontrolled SO,
emissions at each unit - or a limit of 0.091 Ib/MMBtu. Because the proposed 95% removal is an
alternate and not concurrent limit, the fact that NDDH has also proposed an alternative limit of
95% SO, removal will not ensure 95% removal is required until the uncontrolled SO, emissions
increase significantly, to about 2.8 Ib/MMBtu. Thus, it is imperative that the lb/MMBtu limit
reflect no less than 95% control off of current coal in order for the BART limit to reflect at least
the minimum level of SO, control efficiency of a wet scrubber.

Indeed, based on the discussion above regarding the SO, removal capabilities of a wet
scrubber, a more appropriate BART limit would reflect 98-99% SO, removal. Even assuming
the worst case uncontrolled SO, emissions identified by NDDH of 3.20 1b/MMBtu, 98% removal
would reflect an emission limit of 0.064 1b/MMBtu. This SO, emission limit based on worst
case coal and an achievable level of SO, removal would reflect 96.5% SO, removal from current
coal — a control efficiency that is clearly achievable with a wet scrubber. Ninety-nine percent
removal off of worst case coal at Leland Olds would equate to a SO, emission limit of 0.03
Ib/MMBtu. With current coal, this would reflect 98.4% removal. This emission level and SO,
removal efficiency has been shown to be achievable and has been achieved in practice.

The attached National Park Service spreadsheet of best available control technology
(BACT) determinations for coal-fired power plants shows that BACT limits as high as the 0.15
Ib/MMBtu SO, BART limits proposed for the Leland Olds units are unheard of. Ex. 19. The
proposed permit for the Plant Washington facility requires as part of the facility’s BACT limits a
97.5% SO, removal efficiency requirement that would apply on a 30-day rolling average
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regardless of the type of coal burned.*® This facility may burn Powder River Basin coal or
Central Appalachian coal or a combination of the two. The Desert Rock facility, which will burn
low sulfur western coal, is subject to an SO, BACT limit of 0.060 Ib/MMBtu on a 24-hour basis
(Ex. 21), and the proposed Toquop (Ex. 22) and Ely Energy Center 37(Ex. 23) permits, both of
which would burn Powder River Basin coal, also included BACT limits of 0.06 1b/MMBtu for
SO,. As Ex. 25 shows, there are numerous coal-fired units that are achieving SO, emission rates
much lower than the 0.15 Ib/MMBtu SO, BART limit proposed for the Leland Olds Units. The
lowest SO, emission rates being achieved are at the Pleasant Prairie units which are emitting SO,
at 0.021 to 0.027 Ib/MMBtu with wet scrubbers.

Thus, for all of the reasons discussed above as supported by the attached documentation,
BART emission limits of no higher than 0.091 lb/MMBtu and as low as 0.03 Ib/MMBtu should
have been evaluated as BART for the Leland Olds Units. Such limits should be readily met on a
30-day average basis, especially because higher SO, removal efficiencies than represented by
this range of more appropriate BART limits could be met with a wet scrubber. There is no
justification for increasing the emission rate determined from annual average coal characteristics
to arrive at a higher 30-day average emission limit as NDDH has proposed. Thirty day average
emission limits are long term average emission limits, and peaks in emissions can be smoothed
out with increased SO, removal efficiencies and/or use of lower sulfur content coal. In addition
to imposing a numerical emission limit, NDDH should also set a minimum control efficiency
requirement not as an alternative limit but as a second BART limit, to ensure the achievable SO,
removal efficiency is required regardless of the type of coal burned.

Thus, the proposed 0.15 1b/MMBtu SO, BART limits fall far short of reflecting the best
system of continuous emission reduction at the Leland Olds units. In fact, a much more
appropriate SO, BART limit would be in the range of 0.03 to 0.091 1b/MMBtu, 30-day average,
along with an SO, removal efficiency requirement of no less than 95% control.

b. Milton R. Young

For Milton R. Young Unit 1, NDDH has proposed use of a wet scrubber and an SO,
BART limit of a 95% removal efficiency from the inlet SO, concentration to the scrubber, to be
achieved on a rolling 30-day average basis. For the reasons previously discussed and the
documentation attached, 95% control does not reflect best system of continuous emission
reduction of SO, emissions from Milton R. Young Unit 1. Instead, an SO, removal efficiency of
98 to 99% should be achievable with a wet scrubber and the coal to be burned at Milton R.
Young Unit 1.

Along with an SO, removal requirement, NDDH should also impose an emissions limit.
Otherwise, it is difficult for NDDH to project emissions from Milton R. Young Unit 1 for use in
air modeling analyses such as PSD increment analyses or for the visibility modeling done for this
regional haze SIP and subsequent SIP submissions. Based on the same reasoning provided

3¢ proposed Plant Washington PSD Permit (Ex. 20) at Condition 2.14.

3NV Energy no longer plans to build the Ely Energy Center, and officially withdrew its application to the state
Public Utilities Commission in June 2009. See http://www.lvrj.com/news/breaking_news/48923992.html, Ex. 24.
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above, the numerical SO, BART limit should be based on no less than 95% removal from the
current uncontrolled emission rate of 1.88 Ib/MMBtu - 0.094 1b/MMBtu. However, as discussed
above, higher SO, removal efficiencies are achievable. Even using NDDH’s worst case
uncontrolled SO, emission rate for Milton R. Young Unit 1 of 3.48 Ib/MMBtu, 98% SO,
removal would reflect an emissions limit of 0.070 Ib/MMBtu. Ninety-nine percent removal
would result in an emissions limit of 0.035 Ib/MMBtu. As shown in the attachments to this
letter, such emission rates have been required as BACT and/or have been met in practice.

Thus, the proposed 95% SO, removal efficiency requirement for Milton R. Young Unit 1
falls far short of reflecting the best system of continuous emission reduction at the unit. A much
more appropriate SO, BART limit would be in the range of 0.035 to 0.094 Ib/MMBtu, 30-day
average, along with a 95% or higher SO, removal efficiency requirement.

Milton R. Young Unit 2 is already equipped with a wet scrubber which, according to
NDDH, achieves approximately 65% SO, control. NDDH has proposed requiring upgrades to
the scrubber to achieve 95% control or meet an SO, emission limit of 0.15 Ib/MMBtu, 30-day
average, as BART for Milton R. Young Unit 2. NDDH found the costs to upgrade the scrubber
to 95% control to be quite reasonable. Given the low costs for upgrading the scrubber to achieve
95% removal, it should also be cost effective to require the scrubber to be upgraded to achieve
the level of SO, control that is achievable with a wet scrubber — up to 98-99% SO, removal.

Along with an SO, removal requirement, NDDH should also impose an emissions limit
as BART for Unit 2. Because the same coal is burned and the same control efficiencies can be
expected, the same analysis applies to Unit 2 as that described for Unit 1 above.

Thus, the 95% removal efficiency requirement that would apply to Unit 2 does not satisfy
BART. An SO, emission limit in the range of 0.035 — 0.094 1b/MMBtu along with a high SO,
removal efficiency requirement should instead be required as BART for Unit 2.

Such limits should be readily met on a 30-day average basis, especially because higher
SO, removal efficiencies than represented by this range of more appropriate BART limits could
be met with a wet scrubber. There is no justification for increasing the emission rate determined
from annual average coal characteristics to arrive at a higher 30-day average emission limit as
NDDH has proposed. Thirty day average emission limits are long term average emission limits,
and peaks in emissions can be smoothed out with increased SO, removal efficiencies and/or use
of lower sulfur content coal.

¢. Coal Creek

For Coal Creek Units 1 and 2, NDDH proposed SO, BART limits for each unit of either
95% removal of the inlet SO, concentration to the scrubber or 0.15 [b/MMBtu on a 30-day
average basis based on use of wet scrubbers. Assuming each unit achieved 68% SO, removal
efficiencies as claimed by NDDH, then the uncontrolled SO, emissions at the inlet to the
scrubber averaged over 2000-2005 ranged from 1.59 to 1.71 Ib/MMBtu. The 0.15 Ib/MMBtu
emission limit only reflects 90.6% to 91.4% SO, removal based on the annual average of
uncontrolled SO, emissions at each unit. Such SO, removal efficiencies fall far short of what is
achievable with a wet scrubber at the Coal Creek units. A removal efficiency of 95% control
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reflects the minimum level of SO, removal that is achievable with a wet scrubber. Thus, at the
minimum, the BART emission limit should be based on 95% removal from the annual average of
the uncontrolled SO, emissions at each unit - or a limit of 0.080 to 0.087 Ib/MMBtu. Because
the proposed 95% removal is an alternate and not concurrent limit, the fact that NDDH has also
proposed an alternative limit of 95% SO, removal will not ensure 95% removal is required until
the uncontrolled SO, emissions increase significantly, to about 2.8 Ib/MMBtu. Thus, it is
imperative that the Ib/MMBtu limit reflect no less 95% control off of current coal.

Indeed, based on the discussion above regarding the SO, removal capabilities of a wet
scrubber, a more appropriate BART limit would reflect 98-99% SO, removal. Even assuming
the worst case uncontrolled SO, emissions identified by NDDH of 2.92 lb/MMBtu38, 98%
removal would reflect an emission limit of 0.058 Ib/MMBtu. And this SO; emission limit based
on worst case coal and an achievable level of SO, removal would reflect at most 96.6% SO,
removal from current coal — a control efficiency that is clearly achievable with a wet scrubber.
Ninety-nine percent removal off of worst case coal at Coal Creek would equate to a SO,
emission limit of 0.03 Ib/MMBtu. With current coal, this would reflect 98.2% removal. These
emission rates and control efficiencies are achievable as evidenced by the previously referenced
and attached documentation.

Thus, for all of the reasons discussed above as supported by the attached exhibits, SO,
emission limits of no higher than 0.087 Ib/MMBtu and as low as 0.03 Ib/MMBtu should have
been evaluated as BART for the Coal Creek Units. Such limits should be readily met on a 30-
day average basis, especially because higher SO, removal efficiencies than represented by this
range of more appropriate BART limits could be met with a wet scrubber. There is no
justification for increasing the emission rate determined from annual average coal characteristics
to arrive at a higher 30-day average emission limit as NDDH has proposed. Thirty day average
emission limits are long term average emission limits, and peaks in emissions can be smoothed
out with increased SO, removal efficiencies and/or use of lower sulfur content coal. In addition
to imposing a numerical emission limit, NDDH should also impose a minimum control
efficiency requirement not as an alternative limit but as a second BART limit, to ensure the
achievable SO, removal efficiency is required regardless of the type of coal burned. Therefore, a
SO, control efficiency requirement should also be imposed as BART, no less than 95% control.

d. Stanton Unit 1

For Stanton Unit 1, NDDH proposed as BART for SO; the use of a spray dryer with a
fabric filter and an SO, emission limit of 0.24 Ib/MMBtu or an SO, removal efficiency of 90%,
both on a 30-day rolling average basis. This emission limit was derived assuming 90% removal
from the highest calendar year average SO, emissions of 1.81 Ib/MMBtu, increased by 33% to
adjust from an annual average to a 30-day average. NDDH has provided absolutely no
justification for this 33% increase. Given that the limit is based on the worst year of
uncontrolled SO, emissions, that the assumed control efficiency of the spray dryer is much lower
than what can actually be achieved in practice with a spray dryer, and that Stanton Unit 1 also

3% This was calculated from the table of future case emissions rates and the expected control efficiencies of the
various options evaluated, Coal Creek BART Determination at 10.
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burns Powder River Basin (PRB) coal which has much lower uncontrolled SO, emissions, there
is no valid justification for NDDH to increase the derived emission rate reflective of 90% control
by 33%.

Spray dryers can achieve greater than 90% SO, removal. There have been several
proposed low sulfur PRB coal-fired power plants that have proposed to use dry scrubbers to meet
PSD requirements and that are subject to much lower SO, BACT limits than 0.23 Ib/MMBtu.
Those facilities include the Newmont Nevada TS power plant, the proposed White Pine power
plant®®, Toquop, and the Dry Fork power plant. The Newmont Nevada power plant is subject to
a minimum 95% SO, removal efficiency requirement when burning coal with a sulfur content
equal to or greater than 0.45% and is subject to a minimum 91% SO, removal efficiency when
burning coal with sulfur content less than 0.45%.° This facility is currently operating in
compliance with its limits. The Newmont Nevada plant is also subject to an SO, BACT limit of
0.065 1b/MMBtu when burning coal with less than 0.45% sulfur content. The proposed Toquop
permit included an SO, BACT limit of 0.06 Ib/MMBtu on a 24-hr average basis.*’ The Dry Fork
power plant in Wyoming, which is also currently under construction, will burn Powder River
Basin coal, will be equipped with a dry scrubber, and is subject to an SO, BACT limit of 0.07
Ib/MMBtu.** Other examples of low SO, emission limits and high SO, removal rates being
required as BACT can be found in the National Park Service’s spreadsheet of BACT
determinations for coal-fired electrical generating units, Ex. 19.

Regardless of whether NDDH underestimated the effectiveness of a spray dryer, a wet
scrubber can remove an even greater amount of SO, than a spray dryer. Although NDDH did
not find the costs of a wet scrubber at Stanton Unit 1 to be excessive, NDDH discounted the use
of a wet scrubber because it determined the increased amount of SO, removed would not provide
that much of a visibility improvement. The cost effectiveness of the wet scrubber at 95%
removal for Stanton Unit 1 was actually quite reasonable at $1,480 per ton of SO, removed.
Stanton BART Determination at 5. As shown in the National Park Service spreadsheet of BART
determinations (Ex. 18), there are several instances where wet scrubbers were required to meet
SO, BART requirements with similar or even higher costs on a $/ton of SO, removed basis,
specifically Clay Boswell Unit 3 ($1,640/ton) and Naughton Units 1 ($1,707/ton) and 2
($1,700/ton). There are also several instances of dry scrubbers being required as BART for SO,
with even higher cost effectiveness values than $1,480 per ton, including Boardman
(83,053/ton), Martin Drake Units #6 ($2,765/ton) and #7 ($2,276/ton), Dave Johnston Units #3
($1,848/ton) and #4 ($4,743/ton), and Silver Bay ($7,309/ton), among others. Thus, the cost of a
wet scrubber at Stanton Unit 1 is cost effective and is well within the range of the costs required
at other similar EGUs to meet BART for SO,. Given that North Dakota is far from meeting
reasonable progress goals in remedying existing visibility impairment, NDDH must require as
BART the most effective SO, control — especially when it is as cost effective as a wet scrubber
would be at Stanton Unit 1.

3% In March 2009, LS Power “indefinitely postpone[d]” plans to build the White Pine power plant.
http://www.lasvegassun.com/news/2009/mar/05/second-coal-fired-plant-canceled-nevada/, Ex. 26.

40 See Section V.A.2.a.8. of Newmont Nevada Permit, Ex. 27.
! See Section V.A.2..a.(8) of draft Toquop permit, Ex. 22.
#2 See Dry Fork PSD Permit, Ex. 28.
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In addition, as discussed above and in the attached exhibits, wet scrubbers can achieve
higher than NDDH’s assumption of 95% removal, as high as 98-99% SO, removal. If a proper
SO, removal efficiency was taken into account, the cost effectiveness of a wet scrubber at
Stanton Unit 1 would be even lower and the benefit to visibility in the affected Class I areas
would be even greater.

Because the cost of a wet scrubber at Stanton Unit 1 is cost effective and because a wet
scrubber will reduce SO, emissions to a much greater extent than a dry scrubber, NDDH must
require the use of a wet scrubber as BART for SO, at Stanton Unit 1.

Along the same lines as our previous comments, the SO, BART limit with a wet scrubber
should be no less than 95% removal off of current coal, or an emission limit of 0.085 1b/MMBtu.
As previously stated and shown by the attached exhibits, 98-99% SO, removal should be
achievable with a wet scrubber, which would equate to emission limits of 0.034 Ib/MMBtu to
0.02 Ib/MMBtu. These emission rates and control efficiencies are achievable as evidenced by
the previously referenced and attached documentation.

Thus, for all of the reasons discussed above, a wet scrubber should have been required as
BART for Stanton Unit 1. SO, emission limits of no higher than 0.085 Ib/MMBtu and as low as
0.02 Ib/MMBtu should have been evaluated as BART for the Stanton Unit 1. Such limits should
be readily met on a 30-day average basis, especially because higher SO, removal efficiencies
than represented by this range of more appropriate BART limits could be met with a wet
scrubber. Thirty day average emission limits are long term average emission limits, and peaks in
emissions can be smoothed out with increased SO, removal efficiencies and/or with the use of
lower sulfur content coal. In addition to imposing a numerical emission limit, NDDH should
also set a minimum control efficiency requirement not as an alternative limit but as a second
BART limit, to ensure the achievable SO, removal efficiency is required regardless of the type of
coal burned. This is especially important for Stanton Unit 1 which may burn two different types
of coal with different uncontrolled SO, emission rates. The minimum control efficiency
requirement should be no less than 95% control for a wet scrubber.

S. There Are Other Benefits to NDDH Requiring Stringent SO, BART Limits that
NDDH Must Take Into Account

Along with providing for improved visibility, there are also other environmental benefits
to higher SO, removal requirements. Specifically, very low SO, emission rates, on the order of
single digit parts per million (ppm) concentrations, will be needed for the effective removal of
carbon dioxide (CO,) from the gas stream. Many of the amine-based CO; control methods
currently under development are very sensitive to sulfur and thus require very low SO; inlet
concentrations, on the order of 1 to 2 ppm.*® It will be more cost effective and operationally
simpler to design and install controls in one retrofit program.

* Chuck Dene, Lesley A. Baker, and Robert J. Keeth, FGD Performance Capability, Mega 2008, Ex. 29.
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It is well recognized that it is not a matter of if but when Congress and/or EPA will
mandate CQ; reductions from industrial sources such as EGUs. Thus, if a more effective SO,
control technology and more stringent control requirements will better prepare North Dakota’s
EGUs to be able to effectively remove CO; in the future, that must be taken into account in the
BART analysis as another environmental benefit of a lower SO, emission limit. Indeed, as
described above, there are wet scrubber technologies available that can remove 99+% of the SO,.

Further, lower emissions of SO, that are achievable with wet scrubbers also equate to
lower PM, 5 concentrations since there will be less SO, in the air to contribute to sulfate
formation. Studies have demonstrated that sulfate addition to sulfate-limited water bodies or
wetlands can increase the transformation of mercury to its neurotoxic form, methylmercury.**
Thus, with lower SO, emissions from North Dakota’s EGUs, the result should be less sulfate
deposition which should decrease methylization of mercury.

All of the above must be taken into account by NDDH in proposing SO, BART limits for
the State’s BART-eligible EGUs. NDDH must require the best designed and most effective SO,
controls on its BART-eligible EGUs — i.e., wet scrubbers designed to achieve 98-99% SO,
removal — to meet the regional haze requirements of the Clean Air Act for the State’s Class I
areas.

B. NO, BART Comments

The following comments are provided with respect to the proposed NOy BART levels in
the draft RH SIP proposed by NDDH. At the outset, it must be noted that technical issues
pertaining to NOy BART for the various coal-fired electric utility units, which are the major NOy
sources affecting visibility and regional haze in Class I areas in North Dakota and neighboring
states, have been under discussion, in one form or another going back to roughly 2006. As such,
it is impossible to provide meaningful comments on all aspects of NOx BART in the allowed 30-
day time period for public comment. This is particularly so given that the public comment
period (ending January 8, 2010) coincided with major holidays and year end vacation periods,
minimizing the ability to fully flesh out important aspects of the proposed BART. As such, the
focus of the comments is on the following most important issues:

(a) The erroneous determination that high dust Selective Catalytic Reduction (HDSCR) is
technically infeasible at each and any of the coal-fired electric utility units under
consideration;

(b) The erroneous determination that tail end or low dust SCR (TESCR or LDSCR) are
rejected based on cost ineffectiveness considerations at each and any of the coal-fired
utility units under consideration.

* See, e.g., Jeremiason, Jeff D. et al., Sulfate Addition Increases Methylmercury Production in an Experimental
Wetland, Environ. Sci. Technol., 2006, 40, 3800-3806 (Ex. 30); See also Krabbenhoft, David P. et al., Unravelling
the Complexities Mercury Methylation in the Everglades: The Use of Mesocosms to Test the Effects of “New”
Mercury, Sulfate, Phosphate, and Dissolved Organic Carbon, available at
http://sofia.usgs.gov/projects/merc_carbon/hgmeso_geer03abs.html, Ex. 31.
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The net result of rejection of SCR of any design at the coal fired units is that otherwise

large NOy reductions from these major sources, which could have accrued, and benefitted air
quality in North Dakota and neighboring states, will not occur. That this outcome is based on
erroneous regulatory and technical reasoning is untenable.

It should be noted that, due to the lack of time, the following issues could not be

extensively commented upon. However, they are noted in summary or brief form below. We
reserve the right to provide additional comments on these and related topics at a later date:

(a) The process by which North Dakota selected the NOy sources to be analyzed as part of
the SIP.

(b) The process by which certain emission units were selected at sources and source
categories which were found to significantly impact visibility, either as part of being
BART-eligible sources or under the Reasonable Progress provisions of the applicable
regulations.

(c) The lack of technical basis for the assumed control efficiencies in most of the NOy
control options. For example, in the case of SCR, efficiencies of 80% or 90% or 93% are
variously assumed, without basis or consistency.

(d) The lack of any support whatsoever for the level of cost-effectiveness which appears to
be the basis for rejection of technologies (such as TESCR and LDSCR) on cost-
ineffectiveness grounds. Nothing in the EPA guidelines for BART determinations
established a bright-line cap on the cost-effectiveness expressed on $/ton reduced
grounds. References to EPA’s presumptive limits ($1,300/ton reduced) as a cap in this
regard is fatally flawed. Numerous BART determinations in other states RH SIPs have
accepted NOy controls at levels higher than this level.¥

(e) The improper use of incremental cost-effectiveness, as a tool to reject technologies (such
as TESCR and HDSCR) which are otherwise cost-effective, even under the flawed and
worst-case analyses presented by the utilities (and accepted by the State). EPA has noted
the error in relying on this metric in its comments. However, such direct and express
criticism seems to have had no effect in ND’s analysis and proposal.

(f) The lack of discussion and analysis of cost-effectiveness expressed in terms of $/dv
improved. This metric, clearly relevant in this regard, will allow comparisons of cost-
effectiveness for North Dakota sources with those from other sources in other states
subject to RH NOy reductions.

(g) The lack of explicit discussion of how each of the 5 statutory factors was used or weighed
in the BART determinations.

(h) The lack of support for how details such as the BART limits themselves were arrived at
in terms of their averaging time. In other words, why shorter averaging times (such as 7-
day or 24-hour averages) were not considered — especially given that visibility impacts
can occur on short durations.

(i) The exception accorded to startup and shutdown periods, even though 30-day averaging
time periods are used for the recommended BART limits. This is without technical and
regulatory basis.

> See National Park Service Spreadsheet “EGUs with Proposed BART NOx Controls” dated November 13, 2009,
Ex. 32.
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Finally, it should be noted that there was insufficient time to properly critique NOy
BART for the other NOy sources (other than the utility boilers).

1. High Dust SCR (HDSCR) is Technically Feasible

As noted earlier, the applicability of SCR as NOy control — universally agreed to by all
parties as being the technology with the highest degree of NOy reduction potential (upwards of
90%, after consideration of in-boiler NOy controls such as low NO, burners or over-fire air etc.)
— has been the subject of technical discussion in North Dakota since at least 2006. Not only were
such discussions central to the consent decree implementation at the Milton R. Young units, but
they were also part of the initial BART submittals of the various affected companies.

It appears that after opposing any type of SCR (high dust, tail end or low dust) for years
on technical infeasiblity grounds, the State of North Dakota finally revised its position recently
that tailend and low dust SCR were technically feasible after all. While this is a positive shift,
we believe that the State has not provided a technical or regulatory basis for continuing to reject
the even most promising (and likely more cost-effective) option that HDSCR is also technically
feasible.

Since the State’s position regarding HDSCR is the same in the case of any of the BART
analyses (see Appendix B.5), comments on this aspect are provided in general, without particular
reference to specific units. It should be noted that the State’s position is an amalgam of all of
the arguments that have been pushed consistently by the affected units, their owners, their
technical consultants (Burns and MacDonnell, Sargent and Lundy, and others) with regards to
SCR for the last many years.

The central issue seems to be the use (or lack of use) of technical judgment on the part of
the State. An important secondary issue seems to be the State’s rejection of technical arguments
and support from a most important source — namely the vendors of SCR catalysts themselves.

The State’s technical infeasibility rejection of HDSCR boils down to a circular argument.
Basically, the State has taken the following position:

(a) that each of the boilers at issue burns some form of North Dakota lignite coal (either
exclusively or in combination with other fuels such as Powder River Basin (PRB) sub-
bituminous coal);

(b) that North Dakota lignite is both unique and highly variable in its properties — such as
heating value, ash content, sodium content, sulfur content, moisture content, etc. In fact,
in the State’s view, it is so unique that there are no other similar or comparable aspects to
any other lignites or brown coals anywhere in the world nor any other fuels such as
biomass or wood;

(c) that HDSCR has not been applied at any North Dakota lignite fired units (which are only
used in North Dakota utility units) to date (with the one, flawed exception at Coyote back
many years ago, which will be discussed shortly);
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(d) that since HDSCR has not been applied at any North Dakota lignite fired units
successfully and for many years, there is no basis to conclude that it can be used
successfully.

The circular argument is obvious. NDDH basically wants proof that HDSCR will work
successfully before allowing HDSCR to be implemented — yet it demands that this proof be
obtained from the very universe of sources (and only those) which are the subject of its analysis.
This is akin to saying that a control technology will not work at a particular facility because it
has not been tried there yet.

It is not unusual for “new” technologies to be faced with such first-time applicability
challenges in a particular source category. Of course, HDSCR is not “new” in any traditional
sense - it has been demonstrated successfully in other, closely related source types. In fact,
implementation of BART*S relies on the fact that emissions reductions will often accrue from
first-time application of “new” technologies to various source categories. Otherwise the inherent
“technology-forcing” aspect of BACT and BART would not be realized.

There is no debate that HDSCR has been successfully to all boiler types in other coal-
fired applications including bituminous coals, sub-bituminous coals, other lignites, brown coals,
biomass, and combinations of these fuels. There is also no debate that HDSCR has been
successfully applied to all of the boiler technologies at issue here — namely cyclone, tangential
fired and wall fired boilers.

Thus, the only issue is whether, in light of its widespread and continued successful use in
closely related sources types such as other coal-fired applications, HDSCR can be successfully
“transferred” to North Dakota lignite fired units that are either cyclone or tangential fired or wall
fired (which is the universe at issue at the present time)? We believe that the overwhelming
evidence in the record suggests that the answer to this question is Yes.

Typically, first-time applicability is the result of careful and proper technical
consideration by the regulatory agency of the following:

(a) reliance on technology-transfer from other similar sources, broadly construed;

(b) proper reliance on pilot tests, if such tests were properly designed and conducted;

(c) reliance on key technology suppliers such as vendors, who bear the risk of failure —
commercially, and reputationally; and

(d) fundamental assessment of the likely risk factors that may make the technology a failure.

Of course there will be risks inherent in the first-time application of any technology (new
or old) to a new source category. We do not believe that demanding zero-risk as a pre-requisite
is proper. Yet, we believe that this is exactly what North Dakota seems to want in its circular
argument discussed above.

6 We note that implementation of BART can and should necessarily encompass a review of relevant BACT
analysis.
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We believe that North Dakota has improperly disregarded key aspects of the above
considerations, in particular the rejection of explicit assurances from at least two experienced and
reputable SCR catalyst vendors, as far back at 2007/2008, that HDSCR could be installed at the
units at issue. Substituting its own judgment in place of such vendors was improper. Relying
only on industry-funded researchers, engineering companies and consultants (who are not
technology providers) is also improper.

Basically, for the last 4 years, and in spite of much evidence to the contrary, North
Dakota has chosen to disregard the plain fact that HDSCR can be successfully applied to each
and every unit at issue. Of course, such application will require case-by-case design and
analysis. Of course, such application will inherently involve some technical risk. To the extent
that such risks can be mitigated by coupon tests, or pilot tests, these should be conducted either
at the units or at vendor locations. That each utility was vehemently opposed to any such tests,
relying on false regulatory arguments that these somehow violate how BART is determined,
underscores the outcome-determinative nature of the present proposed analysis. The fact is that
BART allows for technology transfer. We know of no successful technology transfer that is not
preceded by prudent engineering judgment, supported by appropriate testing. Thus, excluding
the possibility of any such type of testing equates to reading-out technology transfer from the
definition of BART — which directly contradicts EPA guidance and Congressional intent.

Below, we provide some comments on key technical concerns raised by the State in
attempting to support its position that HDSCR is not technically feasible.

a. Variability of Fuel Composition

The State notes that North Dakota lignites (or lignite from a particular mine, such as the
Center Mine, the source of the Milton R. Young units) are highly variable in heat and ash content
and in the constituents that make ash, and that such variability will affect SCR design and
operation. While this may be true, it is true of all coals, worldwide. We know of no coal-fired
boiler designer/operator or SCR designer/operator who does not face fuel variability. However,
such variability is no reason to conclude that HDSCR will be precluded from successful
application. In fact, designers routinely factor in such variability such that equipment can
operate over a wide range of variability. Thus, it is a matter of proper design, anticipating such
variability, which is required by a case-by-case analysis. Frankly, pointing to such variability as
a reason for technical infeasibility of HDSCR shows the weakness of the State’s argument.

b. Results of the Coyote Pilot Testing

The State correctly states that "the only pilot testing that has ever been conducted on a
unit firing North Dakota lignite was at the Coyote stations. The pilot scale SCR was plugged
after 2 months and little useful data was obtained." In fact, the failure of the Coyote stations test
is noted as a central point in the State’s determination that HDSCR cannot be successful. Yet, in
key respects, the State intentionally or otherwise misrepresents these tests and their conclusions.
This is puzzling because the State correctly notes that "the pilot testing....in hind-sight, was ill-
designed for a unit combusting North Dakota lignite..." In fact, it is undisputed that this test was
poorly designed and executed for the following reasons:
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(a) The catalyst used at the Coyote station test was previously used at the Baldwin station.
While it was supposedly cleaned between tests, the nature of such cleaning and its
effectiveness are unknown. It is more than likely that the catalyst was impaired before
tests even began at Coyote station. At any rate, it is undisputed that it was not new or
fresh catalyst;

(b) The catalyst design was improper with regard to pitch, measure of cell spacing that
influences gas flow and ash deposit. That resulted in rapid plugging in a short amount of
time. As a result, no deactivation data were obtained. There is no support whatsoever
that this type of catalyst or the same pitch would be proper or be used in any of the
HDSCRs at issue. Improperly disregarding the specific aspects of why these tests failed
but continuing to make general statements, is the very definition of poor judgment.

Just on this basis alone, the Coyote station “tests” and any conclusions therefrom should
be rejected. It is a simple data validation issue. In particular, any conclusions relating to catalyst
blinding or plugging etc., which depend on catalyst geometry, from these flawed tests, should
definitely be rejected. Knowing these flaws and purposely choosing to ignore them while relying
on these tests points to poor technical judgment on the part of the State.

In fact, as the State well knows, the prior Baldwin tests also concluded that HDSCR
would not work for those cyclone boilers. Yet, after proper evaluation, the Baldwin station
proceeded to install HDSCR and such units have been operating successfully, now for many
years. This provides further support for rejection of the Coyote tests.

Finally, several of the SCR and catalyst vendors (Alstom, Babcock Power, CERAM,
Halder-Topsoe), who were aware of the Coyote tests, were still willing to provided proper
guarantees for HDSCR. The State chose to disregard this.

To the extent that the State is worried about popcorn ash plugging, these issues have been
widely and successfully addressed in numerous other HDSCR installations using simple
technologies such as ash removal systems (e.g. mechanical screens).

¢. Sodium

The State notes that the combustion of North Dakota lignite produces or can produce
soluble sodium compounds, which cause more severe catalyst deactivation than insoluble sodium
compounds. However, the State fails to show how, under the actual operating temperatures in a
HDSCR location, such compounds can penetrate or deposit on the catalyst and if they did so,
why they could not be addressed by mitigation measures such as washing (since they are
soluble). At least one of the catalyst vendor has noted that "sodium is not a poison to catalyst at
SCR operating temperatures..." The critical issue is not whether, as a general matter, sodium can
cause deactivation, but whether, under actual operating conditions, it would do so. Without
factoring in the operating temperatures, such a statement or concern is meaningless. Since, at the
expected operating temperatures, such sodium compounds will generally not condense, this
mechanism is speculative and unlikely. At under conditions where such condensation is an issue
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(such as during shutdown), proper design such as by-pass, can be used. Finally, even if some
condensation occurred, it can be mitigated using water washing.

d. Temperature Variations

In some units (such as the Milton Young cyclone unit), the State is concerned that the
temperature variation of the flue gas entering a HDSCR will adversely affect its performance.
We note that this, again, is a matter of proper design and evaluation. Why there are such large
temperature variations and what is causing them are legitimate design issues that need to be
resolved on a case-by-case basis. Perhaps additional boiler changes in the backpass, air
preheater, or economizer may be needed. But the need for such changes does not eliminate
HDSCR. No regulation or guidance contemplates that application of air pollution control
technology would be so seamless as to preclude any other changes to the emissions source. To
provide this argument in support for technical infeasibility for HDSCR has no merit.

e. Catalyst Erosion

The State is concerned that HDSCR catalysts can erode and that there are “unresolved
issues regarding catalyst erosion....” Notwithstanding that all SCR catalysts erode to some extent
and that this is accounted for as part of the design of any SCR, the State’s position is not
substantiated by any data. SCRs have been exposed to bituminous coal combustion ash as high
as 40%. Ash contents in coal comparable to that of North Dakota lignite have used SCR for
many years.

f. Lack of Vendor Guarantees

The Department states that "vendors cannot without further pilot testing, guarantee SCR
system performance for M.R. Young Station boilers firing North Dakota lignite." This statement
is simply incorrect as both CERAM and Haldor Topsoe clearly stated, way back in 2007 and
2008, that they would be willing to offer industry standard guarantees for an HDSCR system
installed at the Milton R. Young Station, which includes a cyclone boiler. The guarantees that
were offered were consistent with those that are typical in the utility industry (i.e., up to contract
value), in spite of claims to the contrary by the State and consultants to the utility companies.
Making an issue of guarantees in the face of explicit guarantees already being offered by the
actual catalyst suppliers underscores the nature and weakness of the State’s argument against
HDSCR.

In summary, we believe that it is grossly erroneous to conclude the HDSCRs are
technically infeasible for any of the utility boilers that are at issue in the RH SIP. For this reason
alone, the draft SIP and all of the NOy limits proposed as BART are flawed and the analysis
needs to be redone. In redoing the analysis, the following approach should be followed:

(a) Request engineering quotes for HDSCR systems from experienced SCR and catalyst
vendors, capturing up-to-date developments in catalyst design and mitigation strategies
for the potential problems that may arise in installation. Determine a range of HDSCR
control effectiveness values and associated costs, as appropriate for each unit;
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(b) Do the above in a public process so that the problematic and procedural issues inherent in
the prior process (in which vendors were essentially brow-beaten by industry consultants)
when vendors were contacted, are avoided. Involve U.S. EPA, the National Park Service,
and other relevant regulatory agencies in this process;

(c) Lay out clear guidelines for the cost-effectiveness criteria that will be used in a
comparison of cost effectiveness of HDSCR. At a minimum, this should include the
absolute cost effectiveness expressed as $/ton NOy reduced and $/deciview of visibility
improvement (considering all of the unit’s impacts at all affected Class I areas).
Secondarily, this can include considerations of incremental cost-effectiveness. However,
incremental cost-effectiveness is a secondary and not a primary criterion. These
guidelines should be clearly stated independently of the HDSCR analysis and should be
supported. Some comments on this aspect are provided later.

(d) Conclude whether HDSCR is cost-effective at each unit and therefore whether it is
BART or not.

2. TESCR and LDSCR Are Cost Effective.

As noted above, in rejecting HDSCR, we believe that the State has fatally compromised
its NO, BART analysis and, therefore, the analysis should be redone.

Separately from that, although the State did require that TESCR and LDSCR be
considered since they are technically feasible (after incorrectly arguing that they are not for
years), these technologies were rejected on cost-effectiveness grounds. We believe that this
rejection was in error for the following reasons:

(a) A lack of transparency of how the costs were developed. In no case were detailed cost-
estimates provided in the record, along with the associated design of the SCRs. Rather,
gross values of SCR in $/kW terms were assumed along with numerous other
assumptions, stated and unstated. Without this information, there is insufficient data for
analysis of cost effectiveness by the public or any agency. The SIP should be considered
incomplete without this information. Thus, the cost figures arrived at (and the associated
control efficiencies) are unreliable and are assumed to be higher than actual.

(b) An incorrect reliance on incremental cost-effectiveness as the metric for cost
effectiveness;

(c) A lack of stated and defensible cost-effectiveness metrics by the State.

We believe that higher values of total (not incremental) cost-effectiveness are
appropriate. Higher measures of cost-effectiveness than those used by the State have been used
in both BART analyses and rule-making instances, over $10,000/ton in some instances.’” As

47 See National Park Service Spreadsheet “EGUs with Proposed BART NOx Controls™ and “EGUs with Proposed
BART SO2 Controls” dated November 13, 2009, Ex. 32 and Ex. 18, demonstrating BART determinations at cost
effectiveness up to $7,309/ton (SO2) and $3,778/ton (NOx); $10,000/ton was determined to be cost effective for
BACT in 2001, equivalent to over $13,000/ton today. See expert report of Matt Haber - EPA, Best Available Control
Technologies for the Baldwin Generating Station, Baldwin, Illinois, prepared for the United States in connection
with United States v. Illinois Power Company and Dynegy Midwest Generation, Inc., Civil Action 99-883-MIR, in
the U.S. District Court for the Southern District of Illinois, April 2002, p. 17, Ex. 16; Memorandum of John S. Seitz
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noted by EPA itself in its comments in the present instance, there is no justification to limit the
cost-effectiveness to just those values considered in the examples of presumptive-BART, as has
been done by the utilities and the State.

Considering a higher range of cost-effectiveness, the application of TESCR and/or
LDSCR is cost-effective in many cases in the instances where considered. This is in spite of the
lack of transparency in the costs themselves as noted above. In other cases where it is not cost-
effective at this metric, we stand by our comment on the lack of transparency. We also note that
at this level of cost-effectiveness, other NOy control technologies that were incorrectly rejected
(such as SNCR) are also cost-effective.

Thus, there is no justification for rejecting TESCR or LDSCR as NOx BART. Therefore,
the proposed BART limits are flawed and the analysis should be rejected.

3. Specific Comments on Each NO; BART Analysis

Our additional comments on the seven specific BART utility boilers NO, BART analyses
are noted below. However, these are not extensive in view of the lack of time provided for
public comment. The brevity of these comments should not be interpreted as an indicator of
agreement with the analyses or the conclusions presented in the proposed RH SIP. As such, we
stand by comments made by others including the U.S. EPA in specific instances, particularly as
related to the incorrect assumptions in the design and cost analyses present by industry
consultants including Sargent and Lundy.

Basin Electric Power Cooperative Leland Olds Station Unit 1 - This unit is a wall-fired
pulverized coal boiler combusting primarily lignite coal (80-100%) and PRB subbituminous coal
(20-0%). The existing nitrogen oxides control equipment is low NOy burners installed in 1995.
The BART selected by the State is a limit of 0.19 pounds per million Btu of heat input on a 30-
day rolling average basis. This limit is to be achieved by the installation of selective noncatalytic
reduction (SNCR) and basic separated overfire air (SOFA). We believe that these technologies
do not constitute BART and that HDSCR was impropetly rejected in the analysis. We also
believe that LDSCR with reheat that was considered in the analysis was improperly rejected
given that its cost-effectiveness, as calculated with non-transparent cost data, was in line with the
range of other cost-effectiveness decisions.

Basin Electric Power Cooperative Leland Olds Station Unit 2 - This unit is a cyclone boiler
combusting primarily lignite coal (80-100%) and PRB subbituminous coal (20-0%). The unit has
no existing nitrogen oxides control equipment. The BART selected by the State is a limit of 0.35
pounds per million Btu of heat input on a 30-day rolling average basis. This limit is to be
achieved by the installation of selective noncatalytic reduction (SNCR) and advanced separated
overfire air (ASOFA). We believe that these technologies do not constitute BART and that
HDSCR was improperly rejected in the analysis. As noted above for Unit 1 for this station,
LDSCR was improperly rejected as BART based on erroneous cost criteria.

to Air Division Directors, BACT and LAER for emissions of nitrogen oxides and volatile organic compounds at
Tier 2/Gasoline Sulfur Refinery Projects (Jan. 19, 2001), at 3, Ex. 17.
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Great River Energy Coal Creek Station Unit 1 and Unit 2 - Unit 1 and Unit 2 are identical
tangentially-fired pulverized coal boilers combusting lignite coal. The existing nitrogen oxides
control equipment is low NOy burners (LNB) and separated overfire air (SOFA). The BART
selected by the Department for each unit is a limit of 0.17 pounds per million Btu of heat input
on a 30-day rolling average basis. This limit is to be achieved by the use of the existing low NOy
burners (LNB) and modified/additional separated overfire air (SOFA). We believe that these
technologies do not constitute BART and that HDSCR was improperly rejected in the analysis.
We also believe that an improper value (80%) was used as the control efficiency for LDSCR,
resulting in an erroneously high cost-effectiveness for LDSCR.

Great River Energy Stanton Station Unit 1 - Unit 1 is a wall-fired pulverized coal boiler
combusting PRB subbituminous coal and lignite coal. The existing nitrogen oxides control
equipment is low NOy burners. The BART selected by the State is a limit of 0.29 pounds per
million Btu of heat input on a 30-day rolling average basis when burning only lignite coal, a limit
of 0.23 pounds per million Btu of heat input on a 30-day rolling average basis when burning
subbituminous coal, and a weighted average emission limit when burning a combination of
lignite and subbituminous coal. These limits are to be achieved by the installation of low NOy
burners (LNB), overfire air (OFA), and selective noncatalytic reduction (SNCR). We believe
that these technologies do not constitute BART and that HDSCR was improperly rejected in the
analysis. We also believe that LDSCR, which was considered technically feasible, was
improperly rejected given its cost-effectiveness of $6,475 is in the range of appropriate cost-
effectiveness values.

Minnkota Power Cooperative Milton R. Young Station Unit 1 and Unit 2 - Unit 1 and Unit 2 are
both cyclone boilers burning lignite coal. The units have no existing nitrogen oxides control

equipment. The BART selected by the State for Unit 1 is a limit of 0.36 pounds per million Btu
of heat input on a 30-day rolling average basis and for Unit 2 is a limit of 0.35 pounds per
million Btu of heat input on a 30-day rolling average basis. These limits will be achieved by the
installation of selective noncatalytic reduction (SNCR) and advanced separated overfire air
(ASOFA). These technologies and the limits contained in the draft SIP are identical to the
provisions in the consent decree. The State has done nothing more than take what has already
been required by law and rolled that into the BART analysis. We believe that this does not
constitute an adequate BART analysis.

Specifically, we believe that the selected technologies do not constitute BART and that HDSCR
was improperly rejected in the analysis. We also believe that LDSCR and TESCR, which were
considered technically feasible, were improperly rejected given cost-effectiveness values of
$3,906/$5,591 (LDSCR) and $4,835/$6,266 (TESCR) for Unit 1 and $4291/$6382 (LDSCR) and
$4,948/$7081 (TESCR) for Unit 2 are in the range of appropriate cost-effectiveness values.
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I1. NDDH Has Failed to Include Other Emission Reduction Requirements as Part of Its
Long Term Strategy to Meet Reasonable Progress Requirements Which Must Be Designed
to Meet the Goal of Natural Visibility Conditions by 2064

Although NDDH evaluated additional controls at Antelope Valley Units 1 and 2, Coyote
Station, the Great Plains SynFuel Plant, and the Tioga Gas Plant, NDDH did not ultimately
propose any additional emission reductions as part of its long term strategy to meet reasonable
progress goals. NDDH placed heavy focus on these additional controls based on costs, and
NDDH discounted all additional controls at these facilities due to its determination of a limited
visibility benefit to be gained from the controls. Draft North Dakota SIP for Regional Haze at
185.

NDDH has not adequately met the regional haze requirements of developing a long term
strategy to show how it would meet reasonable progress goals to attain natural visibility
conditions by 2064, as required by 40 C.F.R. §51.308(d)(1) and (d)(3). First, NDDH should not
have limited its analysis of additional measures to provide for reasonable progress to facilities
not already controlled by BART. As shown above, NDDH’s proposed BART emission limits
and requirements do not reflect the maximum emission reductions that could be achieved at the
State’s EGUs. For those controls or more stringent control efficiencies that NDDH determines
are not required to meet BART, NDDH must still evaluate use of those control technologies
and/or methods as part of its long term strategy to meet reasonable progress goals. For example,
if NDDH determined SCR is not BART for an EGU, it could still require SCR at that EGU to
meet reasonable progress requirements. Further, NDDH also excluded the Heskett EGU from
evaluation of long term strategy requirements. While NDDH postponed a determination of
whether Heskett was subject to BART, that should not exclude the unit from evaluation of
pollution controls as part of the State’s long term strategy.

Second, in evaluating additional control measures to meet the national visibility goal,
NDDH should not just place emphasis on the benefit to visibility achieved by the reductions at
each emissions unit. Instead, NDDH should evaluate the cumulative effective of the State’s
strategy to meet reasonable progress goals to attain natural visibility conditions by 2064. 40
C.F.R. §51.308(d)(3)(iv)(G).

Further, 40 C.F.R. §51.302(d)(3)(ii) provides:

Where other States cause or contribute to impairment in a mandatory Class I
Federal area, the State must demonstrate that it has included in its implementation
plan all measures necessary to obtain its share of the emission reductions needed
to meet the progress goal for the area.

[Emphasis added.]

Thus, NDDH must evaluate all available measure to reduce North Dakota’s share of visibility

impairing pollution as part of its long term strategy. Such available measures include emission
reduction programs, imposition of emission limitations, and source retirement and replacements.
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NDDH did not evaluate the potential for any EGU retirements in its draft regional haze
SIP. Given the age of the State’s coal-fired EGUs along with the fact that North Dakota’s draft
SIP falls far short of meeting reasonable progress goals for regional haze, NDDH must consider
EGU retirements to meet reasonable progress goals as part of its long term strategy.

For the sources for which NDDH did evaluate controls, it did not evaluate the most
stringent levels of control achievable. For example, for Antelope Valley Units 1 and 2, NDDH
only evaluated a wet scrubber that could achieve 95% SO, removal even though, as we have
shown above, wet scrubbers can achieve 98-99% SO, removal. Further, NDDH did not conduct
any modeling to show the visibility improvement from use of a wet scrubber at the Antelope
Valley units because it found the costs to be too high. As shown in the National Park Service
SO, BART Summary spreadsheet (Ex. 11), the costs of wet scrubbers at Antelope Valley Units 1
and 2 ($5,899-$6,780/ton) are not out of the range of SO, BART control costs. A new wet
scrubber at the Coyote Station is quite cost effective at $2,593/ton.

Even if the costs were more than previously required as BART, that should not be a
reason alone to discount use of a control technology. This is especially true with North Dakota’s
regional haze SIP which fails to meet the uniform rate of progress necessary to attain natural
visibility conditions by 2064. Further, given the fact that North Dakota sources cause and
contribute to visibility impairment in other states, it is imperative that NDDH include all
emission reduction measures in its long term strategy to meet reasonable progress goals. While
it is true there will be costs to reducing visibility impairing pollution from North Dakota sources,
such costs do not allow North Dakota to ignore the national visibility goal of the Clean Air Act
and the requirements for regional haze SIPs. Thus, cost of controls alone should not be a
determining factor in evaluating additional emission reduction options in the State’s long term
strategy. Accordingly, NDDH should evaluate the use of SCR at units such as Antelope Valley
and Coyote, as well as at those EGUs for which NDDH determines SCR is not BART, for
inclusion in its long term strategy.

In summary, North Dakota’s draft SIP for regional haze fails to include adequate
reasonable progress goals and fails to include an adequate long term strategy to meet reasonable
progress goals. While North Dakota’s proposed BART determinations will greatly reduce SO,
emissions and, to a lesser extent, NO, emissions from the State’s BART-eligible EGUs, the
State’s plan does not go far enough to ensure that North Dakota’s Class I areas and the Class I
areas in other states that are impacted by North Dakota sources will achieve natural visibility
conditions by 2064. Thus, North Dakota must adopt additional measures or requirements,
including consideration of source retirements, as part of its long term strategy to achieve
reasonable progress toward the national visibility goal.

III. North Dakota Must Also Propose Short Term Average Emission Limits on SO,
Emissions in Order to Ensure Protection of the SO, Increments of the State’s Class I Areas

The SO, emission reductions that North Dakota has proposed as BART for the State’s
BART-¢eligible EGUs should greatly help the State address the SO, increment violations that
have been occurring at the North Dakota Class 1 areas.”® And we recently learned that the State

“8 See 5/24/99 North Dakota Class I Area Calpuff Analysis; see also 5/8/03 EPA Dispersion Modeling Analysis.
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has issued a draft plan for updating and evaluating a new modeling protocol and that the State
plans on conducting a new periodic assessment of increment consumptlon in the near future.*
However, in order for the State to be able to count on the SO, emission reductions proposed to
meet BART in its new periodic assessment of SO, increment consumption or in other increment
modeling analyses (such as those conducted for PSD permits), NDDH must propose for public
comment short term average emission limits in addition to the 30-day average BART emission
limits for the State’s EGUs that are installing pollution controls. A long term average limit does
not ensure 3-hour average or 24-hour average emissions will be reduced to the same levels,
especially given that NDDH’s proposed SO, BART limits are based on worst case sulfur content
assumptions that are not reflective of the coal the units are currently burning.

The visibility protection program falls under the same part of the Clean Air Act that the
increments do — that is, the prevention of significant deterioration program of Part C of the Clean
Air Act. One of the mandates of the prevention of significant deterioration program is to
preserve, protect, and enhance the air quality in national parks and wilderness Class I areas.
CAA §160(2). For Class I areas, the Clean Air Act provides protection for Class I areas by
requiring compliance with stringent PSD increments and by requiring protection of air quality
related values including visibility. CAA §§162, 165(d), and 169A.

Because air quality modeling analyses that comply with EPA policies for increment
consumption have shown that violations of the 3-hour and 24-hour average SO, increment are
occurring in the State’s Class I areas, it is imperative that North Dakota harmonize the SO,
emission reductions that the State is requiring as part of its regional haze SIP with the
requirement for the State’s Class I areas to comply with the 3-hour and 24-hour average SO,
increments. Thus, North Dakota must impose short term average SO, emission limits reflective
of the SO, controls and emission reductions being required in its draft regional haze plan
(primarily through BART) in order to be able to rely on the emission reductions in analyses of
compliance with the 3-hour and 24-hour average SO, Class I increments.

Such emission limits must be reflective of the capabilities of the SO, controls being
installed, in order to be consistent with the general purpose of the North Dakota regulations to
“state such requirements as shall be required to achieve and maintain the best air quality
possible, consistent with the best available control technology. .. and to facilitate the enjoyment
of the natural attractions of this state.” ND Reg. 33-15-01-01. The definition of “best available
control technology” under the State’s PSD regulations is defined as an emission limitation
“based on the maximum degree of reduction” of a pollutant that is achievable. ND Reg. 33-15-
15-01.2 incorporating by reference 40 C.F.R. 52.21(b)(12). And “emission limitation” is defined
under the Clean Air Act as a requirement established by a state or EPA which limits emissions
“on a continuous basis.” CAA §302(k). Thus, in establishing short term average emission limits
that can be relied upon in analyses of compliance with the PSD increments, North Dakota must
set limits consistent with the maximum degree of emission reductions that is achievable with the
BART SO, controls and that reflect operation of the SO, controls on a continuous basis.
Without such short term average emission limits, NDDH cannot rely on the planned SO,

* As discussed in NDDH’s “A Plan for Updating and Testing the North Dakota Department of Health’s CALMET
and CALPUFF Protocol,” Draft Final, December 29, 2009, available at
http://www.ndhealth.gov/AQ/NoticesPSDStatusIncrementConsumption.htm.
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reductions at the State’s EGUs in any increment analyses until the BART controls have been
installed and normal operation has resumed for at least two years.

As we stated above, we understand from the NDDH’s draft plan to revise the State’s
modeling protocol that the State plans to conduct a new periodic assessment of SO, increment
consumption soon. Not only is such an analysis required under 40 C.F.R. §51.166(a)(4), but a
new analysis is also required because, in its previous assessment of increment consumption,
NDDH relied on techniques and methods that are inconsistent with EPA policy and the intent of
the Clean Air Act. Although EPA proposed revisions to its regulations that would have allowed
for many of North Dakota’s increment modeling techniques and approachesso, EPA never
finalized that rulemaking and has indicated it will not finalize that rulemaking. Therefore, North
Dakota cannot rely on those techniques and approaches that are inconsistent with EPA policy
and with the intent of the PSD program of the Clean Air Act in evaluating increment
consumption. Because prior analyses by NDDH (in 1999) and by EPA (in 2003) that more
closely complied with EPA policy showed numerous violations of the 3-hour and 24-hour SO,
increments in the State’s Class I areas, it is imperative that NDDH conduct a new assessment of
SO, increment consumption following EPA policy and consistent with the PSD mandates of the
Clean Air Act. And, for NDDH to rely on the BART SO, reductions in such an analysis, the
State must propose and adopt short term average emission limits.

TV. Other General Comments

1. The proposed RH SIP notes that the visibility monitor IMPROVE THRO1 monitor) is
located at the Painted Canyon Overlook in the South Unit of Theodore Roosevelt
National Park. It also notes that this one monitor is “representative” of haze conditions in
the separate North Unit and the separate Elkhorn Ranch Unit of the THRO Park.
However, why and how a single monitor can be or is representative of haze conditions at
these other, distant locations is never discussed. We believe that without technical
support, the assumption that THROL1 is representative of conditions elsewhere in the
THRO are unsupported. It is not enough to simply assert that this one monitor is
representative, without basis (see page 31 of the proposed RH SIP). To the extent that
the RH SIP relies on this TR-North Unit and TR-Elkhorn Ranch Unit. This is a
fundamental flaw of the analysis.”’

2. The RH SIP does not provide the details of its calculations for baseline visibility
including all input assumptions. Thus, the values used cannot be verified. This is
especially important since the values used are greater than EPA recommended values.

3. The proposed SIP (page 68) notes that “The FLMs and EPA have expressed concerns
about the modeling that was conducted. MDU has agreed to remodel using a revised

5072 Fed.Reg. 31372, June 6, 2007.

3! This critique is not in conflict with our support for treating THRO as it was designated: one mandatory Class 1
area, not three. In this case, THRO is one Class I area spread out over significant distance, and multiple monitors are
appropriate in the same way that they would be for one large contiguous Class I area (e.g. Yellowstone National
Park).
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modeling protocol. The Department will reassess the determination to exclude Heskett
Station Unit 2 following review of the revised modeling. Heskett Unit 2 will be
addressed in a supplement to this SIP revision.” This analysis cannot be put off to the
future and must be part of the regional haze plan. Without this analysis, the SIP is
incomplete. In the alternate, if the Heskett analysis is not now included, the supplement
should be subject to full public review.

Thank you for the opportunity to comment on the draft Regional Haze State
Implementation Plan.

Sincerely,

Stephanie Kodish

National Parks Conservation Association
706 Walnut Street, Suite 200

Knoxville, TN 37902

865-329-2424

Mark Trechock, Staff Director
Dakota Resource Council

P. O. Box 1095

Dickinson ND 58602-1095
701-483-2851

Paul Danicic, Executive Director

Friends of the Boundary Waters Wilderness
401 North Third Street, Suite 290
Minneapolis, MN 55401

612-332-9630

Nicole Shalla, Staff Attorney
Plains Justice

100 First Street SW, Second Floor
Cedar Rapids, 1A 52404
319-362-2120

Michael Lukes, Chair

Dakotah Chapter of the Sierra Club
311 East Thayer Ave, Suite 113
Bismarck ND 58501

701-530-9288
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Jim Heisinger, Chair

South Dakota Chapter of the Sierra Club
P.O. Box 1624

Rapid City, SD 57709-1624
605-342-2244

Cory MacNulty, Executive Director
Voyageurs National Park Association
126 N. 3rd St., Suite 400
Minneapolis, MN 55401
612-333-5424
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EPA Responses to Public Comments on the
Proposed Prevention of Significant Deterioration
Permit for the Desert Rock Energy Facility

US Environmental Protection Agency Region 9

July 31, 2008




¢. Comment: Fuﬂ:her, 98% is not the highest achievable SO, control
efficiency for low sulfur coal similar to Navajo’s coal. The
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Application and AAQIR rely on other permitted sources, corrupting
the BACT process. Many other sources of information, other than
just permitted levels, must be consulted to determine BACT...The
top control option is a wet FGD designed to achieve 99%+ SO,
control. This level of control has been achieved at the Mitchell
Station in Pennsylvania using magnesium enhanced lime, a type of
wet FGD...It has also been achieved at several coal-fired power
plants in Japan and is proposed for several U.S. coal fired power
plants.

Chiyoda’s bubbling jet reactor (a type of wet FGD) has consistently
achieved >99% SO, removal during long-term operation at the
Shinko-Kobe power plant in Japan. This facility consists of two
700-MW coal-fired utility boilers. The wet FGD was designed to
achieve 0.014 1b SO/MMBtu (9 ppmv at 3% oxygen) on an
instantaneous basis and has consistently exceeded this level while
treating gases with inlet SO, concentrations within the range
proposed for DREF (1.78 1b SOo,/MMBtu compared to 1.84 Ib
SO,/MMBtu for DREF). This technology has been guaranteed by
Chiyoda to achieve 99% SO, removal on three coal-fired boilers in
Japan. It also has been demonstrated in the U.S. at the University of
Illinois’s Abbott power plant and Georgia Power’s Plant Yates and
recently was licensed for use on several additional plants in the US,
including Plant Bowen in Georgia, Dayton Power & Light’s Killen
and Stuart plants, and AEP’s Big Sandy Unit 2, Conesville Unit 4,
Cardinal Units 1 and 2, and Kyger Creek, among others. Black &
Veatch and Southern Company are both U.S. licensees.

Mitsubishi, a vendor of scrubber systems, reports it has guaranteed
SO, removal efficiencies up to 99.8 percent, including four coal-
fired boilers.

Finally, a recent Lake Michigan Air Directors Consortium
(“LADCO”) and the Midwest Regional Planning Organization
(“MRPQO”) presentation indicated that advanced FGD technologies
could achieve 99.5% control for $1,240 to $2,875 per ton of SO,
removed and wet FGD could achieve 99% SO, control for $1,881 to
$3,440 per ton of SO, removed. [23]

Response: With respect to the claims that EPA’s and the
Applicant’s reliance on other permitted sources has corrupted the
BACT process and that higher levels of control have been achieved
at other sources, the commenters are first referred to the responses to
comments [1.C.1.c and I1.C.1.¢g. A BACT determination involves
judgment and balancing, and does not involve simply picking the
Jowest numerical emission limit or the highest observed control
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efficiency. The design of wet a FGD system and the resulting
control efficiency depends on a variety of parameters, including the
characteristics of the fuel, boiler operating data and tolerances,
emission requirements (not only for SO, but also for particulate,
dust, temperature, and waste water), limestone availability and
quality, and economic factors.’> As discussed in the permit
application, a comparison of relative control efficiencies of add-on

" SO, control equipment must take into account the amount of
uncontrolled SO, to be treated. For example, for a given heat input,
a facility with a BACT limit of 0.06 Ib/MMBtu that achieves 95%

- control will result in fewer emissions to the atmosphere than a
facility with a limit of 0.1 lb/MMBtu that achieves 98% control. It is
therefore misleading for the commenters to cite to other facilities
that achieve greater control efficiencies than proposed for the DREF
while ignoring differences in site specific factors.

Moving to the commenters’ specific claims, the commenters first
assert that the Mitchell Power Station in Courtney, PA has achieved
greater than 99% SO, control. In support of the statement, the
commenters submitted data which purportedly represents daily
emissions from the facility.* The commenters’ assertion is
misleading because the information submitted contains only 88 days
worth of monitoring data collected over a span of 17 months
between July 1983 and December 1984. As previously discussed,
the EAB has recognized the distinction between measured emissions
data at one point in time and an emissions limitation placed into a
PSD permit which must be met continuously for the entire life of the
facility. Actual emissions data reported by the facility pursuant to
the Acid Rain program reveal that the emissions are much higher in
recent years than they were for the brief period from 1983-1984.
The following statistics reflect actual SO, emissions from the
Mitchell Power Station in 2006:°

Total Number of Days Monitored: 312
Lowest Daily Average Emission Rate: 0.01 Ib/MMBtu
Highest Daily Average Emission Rate: 0.36 Ib/MMBtu
Frequency Analysis
Range . Number of Days
X £0.06 Ib/MMB 29

3 See Alstom Environmental Control Systems Wet FGD Design Criteria, included as Attachment 2.

4 The data submitted by the commenters is on plain paper with no markings or other indications whatsoever
that it represents the actual emissions from this facility. However, for the sake of the comment, EPA will
consider the data to be legitimate.

> The facility had several startups, shutdowns, and process upsets in 2006. Emissions data from these
periods were generally higher than for normal operations and were excluded from the statistical review.
The raw data from EPA’s Clean Air Markets database is included in Attachment 3.
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0.07 Ib/MMBtu <X <0.09 Ib/MMBtu 125
0.10 Ib/MMBtu <X <0.19 Ib/MMBtu 138
0.20 Ib/MMBtu <X <0.29 Ib/MMBtu 16
0.30 Ib/MMBtu < X £0.39 Ib/MMBtu 4

]

It is clear from this data that the Mitchell Power Station has achieved
a daily average emission rate equal to or less than the limit proposed
for the DREF for only 29 days out of the year. The actual emissions
were moderately higher for the remainder of the year. By
comparison, the DREF would never be allowed to exceed 0.060
Ib/MMBtu over a 24-hour average and would thus perform far better
than the Mitchell Power Station on a heat input basis. Thus EPA
does not agree with the commenters that the Mitchell Power Station
provides evidence that the proposed DREF limit is not BACT.

The commenters’ next claim that the Chiyoda’s bubbling jet reactor
has consistently achieved greater than 99% SO, removal during
long-term operation at the Shinko-Kobe power plant in Japan and
that it has been guaranteed by Chiyoda to achieve 99% SO, removal
on three coal-fired boilers in Japan. In support of its claim regarding
the three boilers in Japan, the commenters referred to a website
operated by Burmeister & Wain Energy, which has the license for
the CT-121 FGD process on the European market. This site contains
two promotional documents. The first document, CT-121 FGD
Process (included as Attachment 4), contains an elementary
description of the CT-121 process and its purported advantages,
including a generic statement that removal efficiencies up to 99%+
are possible. It does not, however, provide any technical information
regarding the conditions under which such efficiencies can be
achieved nor does it provide any information about actual guaranteed
emission rates (see earlier discussion regarding comparison of
control efficiencies versus actual emission rates). The second
document, Flue Gas Desulphurization Reference list CT-

- 121 (included as Attachment 5), is simply a list of facilities in which
the CT-121 process has been or will be installed, the installation
dates, and the SO, control efficiencies, which range from 82% to
99%. This list clearly shows that this technology has a wide range of
efficiencies and as with the first document, it provides no
information about the conditions under which the higher efficiencies
can be achieved nor does it state what the guaranteed emission rates
are for the facilities that are achieving high removal efficiencies. It
is also worth noting that many of the facilities in the list with higher
control efficiencies are not in operation as the dates provided in the
table are 2008 and beyond. The lack of any useful technical
information in these documents provides EPA with no basis for a
more detailed response. The commenters did cite to one technical
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paper by Yasuhiko Shimogama and others. Though this paper
indicates that 99% control is being achieved at the Shinko-Kobe
plant, EPA can not rely on this document alone to establish BACT.
Other pertinent information such as the permitted emission limits,
averaging periods, and actual emissions data should be submitted. It
is the commenters’ burden to provide that information and the
commenters have failed to meet that burden in this case.
Nonetheless, EPA attempted to contact the Japan Ministry of the
Environment for additional information but to date, our request for
information has not been answered. EPA did, however, receive a
response to a request for information from Kobe Steel, Ltd., the
company that owns and operates the Shinko-Kobe plant.
Specifically, EPA asked about Kobe Steel’s general experience using
the technology. In his reply, the manager of the Power Plant
Technology Section stated that the SO, removal efficiency has never
dropped below the guaranteed performance level, that their
experience with the CT-121 process has been positive, and that their
decision to use the CT-121 at that plant was the correct one.
However, they also noted that they have been experiencing problems
with the system’s sulfur gas fan. Specifically, they have been
experiencing degradation of fan efficiency by gypsum deposits
during normal operation of the plant. They stated that an attempt has
been made to remedy the problem by installing a washing system but
that has not been sufficient and the problem still remains unresolved
by the supplier. As a result, they are required to conduct periodic
preventive maintenance every two to three months. During a
planned outage over a weekend, they stop plant operations for two
days and wash the fan blades. See Attachment 6, July 31, 2007 e-
mail from Gary Tsuchida. EPA does not believe it is reasonable to
require the use of a technology with unresolved operational issues
that require such frequent shutdowns of the plant. Thus while the
technology appears promising for certain situations, it may not be
suitable for all situations and EPA cannot simply require its use in
every instance. As the commenters later note in their comments, this
technology is being planned for use at other plants. Those
installations will likely provide additional data and operating
experience that does not currently exist but that is needed to fully
evaluate this technology in future BACT analyses.

The commenters also claim that Chiyoda’s bubbling jet reactor has
been demonstrated in the U.S. at the University of Illinois’s Abbott
power plant and Georgia Power’s Plant Yates and recently was
licensed for use on several additional plants in the US, including
Plant Bowen in Georgia, Dayton Power & Light’s Killen and Stuart
plants, and AEP’s Big Sandy Unit 2, Conesville Unit 4, Cardinal
Units 1 and 2, and Kyger Creek.
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The commenters are correct that the Chiyoda’s CT-121 FGD system
is used at the University of Illinois’s Abbott Power Plant and
Georgia Power’s Plant Yates. However, a review of the actual
emissions data from these facilities again demonstrates that the
DREF would have lower emissions than these facilities on a heat
input basis. The following statistics reflect actual SO, emissions
data from Plant Yates in 2006. The raw data from the Clean Air
Markets database is included in Attachment 7

e —ee e T/ ]
OO T ————————— =

Total Number of Days Monitored: 346
Lowest Daily Average Emission Rate: 0.02 1b/MMBtu
Highest Daily Average Emission Rate: 0.38 Ib/MMBtu

Frequency Analysis

Range Number of Days
X <£0.06 Ib/yMMBtu 48

0.07 Ib/MMBtu <X <0.09 Ib/MMBtu 28

0.10 Ib/MMBtu <X <0.19 Ib/MMBtu 140

0.20 Ib/MMBtu <X <0.29 Ib/MMBtu 97

0.30 Ib/MMBtu <X <0.39 Ib/MMBtu 33

It is again clear from this data that while Plant Yates has achieved a
daily average emission rate equal to or less than the limit proposed
for the DREF for short periods of time, for the majority of the time
the emission rates were significantly higher. Furthermore,
information obtained from the Illinois Environmental Protection
Agency (IEPA) shows that the actual measured control efficiency of
the FGD system at the Abbott Power Plant is 92.3%. See
Attachment 8, 6/14/2007 fax from Joe Kotas, IEPA. In addition, the
Abbott Power Plant includes three boilers of approximately 200 MW
each. To the extent that boiler characteristics affect emissions and
control technology design, these units do not serve as a good
reference for the DREF, which has much larger units. EPA thus
disagrees with the commenters that the use of Chiyoda’s equipment
at another facility is an indication the proposed limit for the DREF is
not BACT. ‘

The commenters are also correct that Chiyoda’s FGD system is
being installed on several other plants. However, most of those
referred to by the commenters are not yet constructed or operating.
According to the Kentucky Department for Environmental
Protection, Division for Air Quality, the Big Sandy project has been
postponed until 2014; it is thus not useful for establishing BACT for
the DREF. See Attachment 9, e-mail from Candy Montgomery,
Kentucky DAQ, June 8,2007. The Conesville, Cardinal and Kyger
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~ Creek projects are proceeding but are currently in various stages of
construction. According to the Ohio EPA, the control efficiency for
these systems is estimated at 98%. However, even with 98%
control, the emission limits (in terms of lb/MMBtu heat input) for
these facilities will be significantly higher than the proposed limit for
the DREF, further supporting EPA’s conclusion that the DREF limit
represents BACT. The current status of these facilities and their
emission limits are summarized in the following table:

- |

Facility/Unit Stage of Emission Limit
Construction
AEP Conesville #4 Early stage of 0.90 Ib/MMBtu
construction (30-day rolling
: average)
AEP Muskingum Construction halted | 1.5 lb/MMBtu (30-
River #5 day rolling average)
AEP Kyger Creek Early stages of 1.20 Ib/MMBtu
Units 1-5 construction (30-day rolling
average)
AEP Cardinal Units Construction 2.5 Ib/MMBtu (30-
1&2 nearing completion | day rolling average)

See Attachment 10, e-mail from Dean Ponchak, Ohio EPA, June 8,
2007. The emission limits for Dayton Power & Light’s Killen and
Stuart plants are similarly higher than the DREF limit:

Facility/Unit Emission Limit
Killen Station #2 1.2 Ib/MMBtu
Stuart Unit #4 1.77 Ib/MMBtu
(30-day average)
Stuart Unit #3 1.77 Ib/MMBtu
(30-day average)
Stuart Unit #1 1.77 Ib/MMBtu
(30-day average)
Stuart Unit #2 1.77 lo/MMBtu

(30-day average)

See Attachment 11, e-mail from Cindy Charles, Ohio EPA, June 8,
2007. FGD systems on Units 1-4 at Plant Bowen are also in the
construction phase. However, these systems are being installed for
purposes of compliance with the Clean Air Interstate Rule and at the
time this document was written the facility has not yet received its
allocation. Until the allocations are received, the permits to install
these systems have no emission limits or other operating
requirements.
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The commenters further claim that Mitsubishi reports it has
guaranteed SO, removal efficiencies up to 99.8 percent, including
four coal-fired boilers. The commenters are again misleading in
their statements because they point to control efficiencies without
respect to inlet pollutant loading. In support of their statements, the
commenters refer to two technical papers and a page on Mitsubishi
Heavy Industries’ website. Both technical papers explicitly state that
the highest SO, control efficiencies are associated with high inlet
SO, concentrations:

In this paper, performance test data for the latest single-tower
coal-fired application (a 600MW module) that started
commercial operation on July 12, 2004 are reported. In
addition, super high SO, removal efficiency (99-99.9%)
under high inlet SO,_conditions (2,000-3,000ppm) achieved
by a single DCFS module and an extraordinary space-saving
design related to its compactness feature are also introduced
here...

- Nakayama et. al. at 1 (emphasis added).

The twin tower design, which is the combination of co- and
counter-current designs, is selected when both high particulate
removal and extremely high desulfurization performance
requirement (98% and over) for high sulfur coal are
required...In the past 2 or 3 years, we have been successful in
achieving ultra-high SO, removal efficiency (e.g., 99.9%)
with a high inlet SO, using a single tower DCFS.

Nakayama et. al. at 2 (emphasis added).

This paper provides a detailed description of the DCFS

FGD system including operating data from recent
installations...Recent operating experience is reviewed in
detail. In particular, the paper highlights design requirements to
achieve SO, removal efficiencies as high as 99.9 percent on
high sulfur coals.

Klingspor et. al. at 1 (emphasis added).

High inlet concentrations tend to make high removal efficiencies
more practical and economical. Also, as previously discussed,
having the lowest emission rate on a heat input basis does not
necessarily require achieving the highest control efficiency if the use
of low-sulfur coal results in lower uncontrolled emissions to begin

52



with. EPA thus remains convinced that the proposed limit represents
BACT in this instance.

Finally, the commenters note that a recent Lake Michigan Air
Directors Consortium (LADCO) and Midwest Regional Planning
Organization (MRPO) presentation indicated that advanced FGD
technologies could achieve 99.5% control for $1,240 to $2,875 per
ton of SO, removed and wet FGD could achieve 99% SO, control

- for $1,881 to $3,440 per ton of SO, removed. According to the .
engineering analysis for boilers referenced in the presentation, the
cost estimates referred to by the commenters were developed
assuming a fuel sulfur content of 2.5%. This is 2-3 times higher than
the sulfur content of the coal to be used at the DREF and thus the
LADCO example does not necessarily reflect the true economics for
this or other facilities that use low sulfur coal. Furthermore, the
LADCO report cautions that these estimates are intended to provide
a general indication of the technical and economic feasibility of each
control technology and that a unit-specific evaluation must still be
performed. The report further recognizes the likelihood that site-
specific vendor quotes will be required to get accurate cost analysis
results. See Attachment 12, LADCO Report at 20.

. Comment: Japan regulates SO, emissions to about 10 ppm (0.02
Ib/MMBtu) from new industrial facilities locating in polluted areas.
There are currently two Japanese vendors who supply wet FGD
systems in the U.S. market that are able to achieve 99% SO, control
on low sulfur coals. These are Chiyoda and Mitsubishi, as discussed
supra. These two wet FGD systems are more cost effective, require
less water and electricity, generate less wastes, and remove more
mercury and particulate matter than the type of wet FGD selected for
DREF.. They do not have any adverse energy, environmental, or
economic impacts.

This Japanese experience is supported by two facilities in the U.S.
The U.S. EPA issued a PSD permit to AES Puerto Rico to construct
and operate a 454-MW coal-fired CFB project. The permit requires
the unit to meet an SO, limit of 0.022 1b/MMBtu or 9.00 ppmvd
corrected to 7% oxygen on a 3-hour basis, compared to
0.091b/MMBtu on a 3-hour basis and 0.06 1b/MMBtu on a 24-hour
basis for DREF. The much lower AES Puerto Rico limit has been
achieved. Further, Utah issued a permit for the Nevco Sevier project
in October 2004. Its SO, limits are: 0.022 1b/MMBtu based on a 30-
day average and 0.05 Ib/MMBtu based on a 24-hour average. We
are not advocating CFBs for DREF, but rather that the emission
limits proposed for these CFB units should be included in the top
down BACT analysis for PC boilers, as set out below. [23]
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The EPDC Tachibanawan Power Station has a single 1,050 MWe DCFS
module that is the largest FGD module in the world. The unit has operated
at 100 percent availability since startup in 2000. The 50, removat is in
excess of 95 percent and can be tuned for greater removal by optimizing
recycle pump operation.

Unrivaled Experience -

Highiights of Our Worldwide FGD Experience Advatech was formed jointly by URS
] and Mitsubishi Heavy Industries

Installed FGD Qapacrty ‘ k~56'000 Miwe America (MHIA) to provide flue gas
FGD Orders Last 10 Years. -~ ~30,000 MWe  gesulfurization (FGD) systems to
Highest SO, Guaranteed Removal 99.80% American utilities. Advatech com-
‘ o - bines the Mitsubishi Heavy Industries
Highest SO, Removal wi qudiﬁves £ 99.90% {MH1) Double Coniact Flow Scrubber
Highest SO, Concentration 7.800 ppm  (DCFS) advanced FGD technology
Larges'i Single Absorber , 1,060 Mwe  and the comprehensive engineernng,

) procurement, and project imple-
Longest Time Between Oultages 2 yrs mentation senvices of URS.
Spare Modules Installed - : None Through Advatech, URS and MHIA
Highest Availability, Single Module 100% / 12yrs  Dring unsurpassed technology,

engineering, design, procurement
and project implementation services

The twin tower DCFS FGD system installed
at the Rathaburi Power Station in Thailand
operates at 97 percent S04 removal
efficiency.

The plant is designed with close-coupied
gas-to-gas regenerative reheat located on
top of the absorber.

backed by strong parent companies,
Radian Corporation, now a part of
URS, began offering FGD services
over 30 years ago.

The first MHi FGD system was
installed in 1964. Today, MH! is the
world's leading supplier of FGD sys-
tems with over 56,000 MWe installed
on more than 160 boilers in 14
countries.

Avaitable in the US through
Advatech, the DCFS system is highly
reliable, and the uniqueness of its
design allows it to operate at 100
percent availability with no spare



Advatech is currently designing a single-module DCFS FGD The twin-tower DCFS FGD system currently being installed at the Paradise

system for Alabama Power's 1,151 MWe Plant Gorgas Powier Station will be the largest single-module FGD system in the world. The
which will achieve 98 percent SO, remaval efficiency with system is designed to achieve 98 percent S0, removal buming 3.5 percent

ultra-high reliability.

module required. SO, removal efficien-
cies as high as 99.8 percent have been
guaranteed and achieved on a 3 percent
sulfur fuel while producing wallboard-
grade gypsum.

The DCFS FGD system is particularly
robust, can tolerate dramatic changes
in operating conditions, and is designed
to operate two to four years between
scheduled outages.

All Advatech’s limestone-based FGD
systems produce a gypsum byproduct.
The majority of these installations sell
their gypsum to either wallboard or
cement plants.

sulfur coal and will produce wallboard-quality gypsum. The unit is slated for
commercial operation in 2006.

FGD Projects in the U.S.

NiSource Bailly {Pure Air) 530 MWe 95% 80, Removal
TVA Paradise. i 1,060 MWe  98% SO0, Removal
TVA Widows Creek 500 MWe | 96% SO, Removal
TVA Colbert - i o 500Mwe 97-98% S0, Removal
TVA Bull Run 920 MWwe | 95-98% SO, Removal
Alabamé Powér Gorga‘é | ':1,151 MWe, , 08% S0, Removal




With over two years of continuous
operatipn, this DCFS unit cleans
flue gas at Hokkaido Electric’s

700 MWe Tomatoazuma station.

" Started in early 2002, the 600 MW Kansai
Electric Gobo Power Station processes 1 percent
suifur with more than 99 percent S0, removal,

The twin tower DCFS FGD system installed
at the KOA refinery operates at 89.9 per-
cent SO, remaval efficiency (without addi-
tives), with an inlet SO, at 2,100 ppm and
fess than 2 ppm in the stack. The system
produces wallhoard-grade gypsum, and
has operated at 100 percent availability
with four years between scheduled out-
ages since its startup in 1995.

Multipollutant Control Capabilities

S0, Remoa) Eificiency, porcont

Tested Performance of Instatled FGD Systems

100 =

L

Inlet 50, Concentration, ppm

0 500 1,000 1,500 2,000 2,500 3.000 3,500 4,000 3,500 5,000

in addition to 80,, the DCFS FGD
system is capable of reducing emis-
sions of particulates, acid mist and
mercury. The DCFS design which
provides the ability to achieve ultra-
high (above 99 percent) removal
efficiencies of SO, without additives
is beneficial for the control of other
poliutants. Particulate emissions can
be reduced by up to 85 percent after

locating a high efficiency ESP
upstream of the FGD system, and by
up o 99.6 percent without a particu-
late control device. In tandem with a
reagent injection pracess to control
acid mist emissions, opacity levels
can be reduced to single digits. The
DCFS FGD system is aiso efficient in
remaving oxidized mercury. In com-
bination with a mercury oxidation



Advatech, through MHI, has exensive
experience with FGD systems operating at
100 percent availability on fov-and high-
sulfur fuels.

This table shows recent operating experience
with DCFS FGD units for a wide range of
boiler size, fuel suliur content and 80,
removal performance. In total, MHI has more
than 160 FGD units worldwide including the
world’s largest.

catalyst, most of the elemental mer-
cury can be captured as weil. More
importantly. the efficient forced
oxidation systems incorporated in

the DCFS design avoids reemiting of
oxidized mercury. Advaiech is working
on providing oxidation catalysts for
control of elemental mercury and
current pilot plant tests show
promising resulis.

Exceptional Performance—No Lost Megawatts

Year
2004

2004
2004
2003

2003

2002
2002
2001
2000
2000

2000

1998

. 1998

1997

1997

1992

client \ Performance

- O 4
o Time
Removal Avaifability |;Between -

Capacity - Efficiency (Cumulative} - Outages -
Customer (Location) (MW) (%) (%) {yea

Tokyo Electric Power Company 600x1 88.3 100
{Hirono, Japan) .

Hippon Petr&eum Reﬁmng Co.. 9921 996 160 1
Lwd. {Muroran, Jzpan}

Nippon Petroleum Refining Co.. 149 oY) 100 1
L. (Marifu, Japan)

Kashima Northem Electric Power  300x% -~ 99.4 100 1

! Co. {Kashima-Kita #3.Japan)

' COSMO OlL Co., Ltd. 2231 999 100 1

(Yokkaichi, Japan)

Sumitomo Joint Thermal Bleetic  250x1 | 928 100 2
Pawer Co., Lid. {Nyuugawa, Japan}

Kansai Electric Power Co.. inc. 800x1 99.1 100 2
{Gobo #3, Japan)

 Hokkaido Electic Power Co., Ine. 700k 964 - 100 2
‘ (Tomatoh-atsuma #4, Japan) :
Chugoku Blecrsis Power Co., Inc.  400x1  97.2 100 2
(Shimonoseki, Japan}
' Nokayama Nagoya Joint Thermal 1491 o5z . 100 1
{Nagoya, Japan} ‘
Shikoku Elociric Powsr Co., Ltd,  700x1 950 100 2
{Tachihanawan, Japan)
@ectic Power Development Co., ~ 1.050%1 950 100 2
Lid. {Tachibanawan, Japan}
' Nippon Petoleum Refining Co..  149x1 999 T 00 1
Lid. {Osaka, Japan)
Chugoku Electic Power Co., Inc.  1,000x1 . €02 . 100 2 |
" (Misumi, Japan} ' : ' :
Sumitorno Osala Cement Co.. 100x1 993 939 1
Ltd. {Ako, Japan) '
Fukui joint Themnal Power Co., | 250x1 | 966 100 2
Lid. {Mikuni, Jagam
Kashima South Joint Power 146x1 971 100 1

Corporation {(Keshima, Japan)



Muitiple fountains provide for
exceptional gas liquid contact
ensuring SO, removal efficiencies
of up to 99.9 percent! The gas s
contacted twice as the liguid
sprays upward and as it falls
downward. This double contact
provides a more efficient mass
transfer and higher 50, removal
per unit of LJG.

Powerful Air Rotary Sparger
{ARS} provides exceflent
agitation simultaneously
distributing fine bubbles used
in complete oxidation of
caleium sulfite to calcium
sulfate. The patented ARS
provides an ultra efficient
use of oxidation air while
ensuring that sufficient gyp-
surmn solids exist throughout
the module thus minimizing
any scaling potential,

The Advatech
DCFS Design

The patented Jet Air Sparger (JAS) was
developed to provitle oxidation air to
the vessel using an eductor to pull
atmospheric air {or compressor
enhanced air) for oxidation of calcium
sulfite o calcium sulfate. The JAS
produces very fine air bubbles which
enhance the mass transfer and
minimize capital and operating costs.

Use of the DCFS fountains for gas
liquid contact minimizes the droplet
loading on the mist eliminators.
Thus the leve! of liquid loading to
the mist eliminators is much less

even at elevated gas velocities.

" Further, this lower liquid loading

resulfls in a mist eliminator which is
easier to wash and keep clean for
long periods between outages.

The Advatech DCFS introduces the
slurry in a single always-operating spray
level. The single level eliminates header
to-header erosion and alfows for
operation of slurry solids concentration
of 30 wt%. The higher solids concentra-
tion and the continuous operation
ensure the tower stays exceptionally
clean and scale free. All recycle pump
motors and gear boxes are identical,
with a spare recycle pump usually
provided to ensure availability.



SIC spray
nozie
Pilot plants can
use g client's

coal, limesione and make-up water o

simulate desired conditions.

Relentless Improvement

Advatech, through MHI and URS, is
strongly committed o research and
development and 1o bringing con-
tinuous improvements 0 the utility
i_ndustry. We have large modemn
research facilities dedicated to air
poliution control.

Advatech's wel FGD system has
evolved {o a very simple, reliable and
highly efficient single loop, double
contact flow scrubber. During recent
years, prominent technology improve-
ments have included the single stage
DCFS spray header design, air rotary
sparger for combined slurry mixing
and gypsum. oxidation, and jet air
sparger for gypsum oxidation without
use of oxidation COMpPressors.

100 MWe absorber fluid
dynamics model

A full-featured wet FGD pilot plant
which can use site-specific coal,
limestone and water sources is
available to mode! client-specific
operating conditions.

Recent developments have
focused on contro! of trace emissions
such as sulfuric acid mist (SOg) and
mercury (Hg). URS has introduced a
new process for control of $03 emis-
sions by use of sodium by-sulfite
injection. When injected upstream of
the air preheater, the acid dew point
is lowered sufficiently, which can
result in a significant increase in
boiler efficiency. Mercury control
technologies are being studisd
vigorously by both URS and MHI, and

400 MW single-tower DCFS test facility used to
improve the single tower design to achieve ultra-high
removal capability

technologies for control of mercury
emissions will be introduced to the
market in the near fuiure.

Advatech brings the iull talent and
capabilities of MH! and URS research
and development {o the market. We
design our control technologies to
account for future emissions control
requirements. Our technologies will
help you bridge the gap to future
emissions control legistation.




Corporate Strength

Advaiech combines the strengih of two
world-class organizations—URS and
Mitsubishi Heavy Industries America—

1o bring the best FGD systems o the United
Siates. With Advatech, you get not only the
DCFS technology, but also all the R&D,
engineering and implementation experience,

~and the corporate commitment from both
companies. Advatech is providing design
and construction senvices to the Tennessee
Valley Authority for up to five FGD systems.
Advatech is now designing the first large
FGD system for the Southern Company—at
Alabama Power’s Plant Gorgas.

The Next Generation S N

For more information contact:

Narikazu Ozaki

Don Jackson
EVP
Advatech
Franklin, TN

Phone: 303.796.4707
Email: don_jackson@urscorp.com

Greg Brown
Business Manager
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Austin, TX
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Advatech
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Email: norikazu_ozaki@mhiahg.com
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Bachman, Tom A.

From: Platt. Amy@epamail.epa.gov

Sent: Monday, February 08, 2010 9:51 AM

To: Bachman, Tom A.; Morales.Monica@epamail.epa.gov
Cc: Golden.Kevin@epamail.epa.gov

Subject: Re: Heskett Unit 2

Tom:

Based on our review of AECOM's December 17, 2009 “Updated BART Modeling Results for R.M. Heskett
Station Unit 2,” our preliminary conclusions are that an EPA-approved protocol was used, and the results
indicate that Heskett Unit 2’s impact was less than the subject-to-BART threshoid of 0.5 deciviews.
Therefore, it appears appropriate for the State to determine that the source is not subject to BART.
However, the source may still qualify for potential emission reductions under the Reasonable Progress
requirements of the Regional Haze Rule. In addition, please note that we can only reach a final decision
regarding the modeling and its results, and any other aspect of the Regional Haze SIP, through our own
notice and comment rulemaking.

Thanks for your follow-up on this one...... Amy

Amy Platt, Environmental Scientist, 8P-AR
EPA Region 8, Air Program

1595 Wynkoop Street

Denver, CO 80202

303-312-6449 (voice), 303-312-6064 (fax)
Platt. Amy@epa.gov

To: Amy Platt/R8/USEPA/US@EPA

From: "Bachman, Tom A." <tbachman@nd.gov>
Date: 02/01/2010 10:23AM :
Subject: Heskett Unit 2

Amy:

Will we be getting a letter from you indicating that EPA concurs that Heskett Unit 2 is not subject to BART?
We would like to have it for our records.

Tom Bachman

Sr. Env. Engr.

ND Dept. of Health
(701) 328-5188



General Comments

Comment 1: The Department received 30 nearly identical érieam various individuals. The
emails asked the Department to require additiomadtrol on the power plants and more
aggressively pursue identified emissions reductfooms all sources of pollutants. This was also
reiterated in two additional emails and the oratiteony by Jim Kambeitz.

Response: The Department has required all emissions réolugtthat are required by rule or
law. The SIP will reduce SCemissions from power plants by approximately 68% mitrogen
oxides emissions by approximately 39% (based o)-20W4 average emission rate). Overall,
sources in North Dakota will reduce total sulfuoxdde emissions by approximately 106,000
tons/yr (60%) and nitrogen oxides by 58,000 ton§A#a%). The uniform rate of progress for
this planning period would only require a 23.3% ioyement in visibility. The Department
believes the reductions that will be achieved regmné North Dakota’s fair share of emissions
reductions for the planning period. None of thenotenters provided any technical argument
that the Department was not complying with the €@le&&ar Act or the rules promulgated
thereunder. The Department stands by its decision.

Comment 2. Two email commenters suggested that the Depattmeeded to require
additional emissions reductions in order to propedilic health.

Response: The Department has reviewed ambient monitoriat éh the Beulah area which is
the most heavily affected area by power plants arzbal gasification plant. Five ambient
monitors are operated in the immediate area. 082the maximum 3-hr S{&oncentration was
39 ppb (7.8% of the NAAQS), the maximum 24-hour, $Gncentration was 9 ppb (6.4% of the
NAAQS), and the maximum annual average,Sfncentration was 1.8 ppb (6% of the
NAAQS). For NQ, the maximum annual average concentration waspgly (5.1% of the
NAAQS). The NAAQS were established by EPA to pcofaublic health and welfare, including
young individuals, with an adequate margin of safeThe reduction in emissions from the
power plants and the other sources should redese thmbient concentrations. The Department
believes the public health and welfare is prote@ad air quality only will improve with the
proposed reductions in emissions.

M ontana Dakota Utilities Comments

Comment 1: Montana Dakota Utilities (MDU): MDU recalculat¢he expected SQeductions
at Heskett Station Unit 2 from limestone injectiato the boiler. They excluded 2002 from the
calculation and calculated a 474 tons per yearatémtu

Response: The Department has reevaluated its calculatioth® expected reduction. To be

consistent with calculations for other sources,20@ta was not eliminated. Based on the
reevaluation, the Department expects a 553 torgguation from the 2000-2004 average
emission rate.



Comment 22 MDU wanted the latest BART applicability modeajiranalysis and EPA’s
approval of the modeling protocol included in theaf SIP revision.

Response: These documents will be included in the find? &vision.

Comment 3: MDU asked the Department to consider the amotimisibility improvement that
could be achieved by adding controls to Heskettt niwhen determining the reasonable
progress goals.

Response:  The visibility improvement will be considered tine calculation of cost (i.e., dollar
per deciview). The other three factors for deteing reasonable progress will also be
considered.

Department of Interior (DOI) Comments

The DOI comments took the form of a response to Department’s response to the DOI
comments of October 23, 2009.

Comment 1: The DOI still contends that TRNP should be &edahs one area for visibility
modeling.

Response: The Department still believes that the thregsuaf TRNP should be treated as three
distinct areas. Our reasons are stated in ouonsgpto the October 23, 2009 comments. We
stand by our comments.

Comment 2: Regenerative Selective Catalytic Reduction (Rp§Huld be evaluated.

Response: As pointed out by the commenter, this type aftegn requires much more space than
a conventional TESCR system. Both the M.R. Youtati& and Leland Olds Station have
limited space and could not accommodate RSCR. chnementer indicated that RSCR has a
high capital cost when compared to conventional SARe Department rejected TESCR and
LDSCR at all four stations due to an excessive aostor lack of significant improvement in
visibility. This unit will not provide any improveemt in visibility over conventional TESCR and
LDSCR. No technical details were provided so thatDepartment could make a comparison;
therefore, it is not considered BART.

Comment 3: Follow up to October 23, 2009 comment 6.

DOI suggested that the Department should explaim tha@onsidered the benefits of reducing
emissions with respect to visibility improvementsraultiple Class | areas.

Response: The Department provided visibility modeling résdor LWA and the three units of
TRNP. We looked at both the maximum improvememtaah of the four areas; the average for
each area and the average for all of the areagabkss in each BART analysis). We believe we
have complied with the Clean Air Act.



As pointed out previously, only the Coal Creek iBtats subject to the BART Guideline (40
CFR 51, Appendix Y) and only for NO EPA has stated that “... states are not requived t
follow these guidelines for EGUs located at powanfs with a generating capacity of less than
750 MW’ (FR Vol. 70, No. 128, 39131). Within the ui@eline, EPA states
“For sources other than 750 MW power plants, howeSgates retain the discretion to adopt
approaches that differ from the guidelines” (App&nd to Part 61, Section I.H.). The NDDH
has exercised this discretion when evaluating #re®us BART options.

Comment 4: Follow up to Comment 8 from October 23, 2009

DOI stated that they had commented to EPA Regiotha® they had underestimated the
efficiency of SCR in the ANPR for the Four CornBtant.

Response: The Department has reviewed the EPA Air Pollut@ontrol Cost Manual which
states “In practice, SCR systems operate at efftoés in the range of 70% to 90%”. EPA’s Air
Pollution Control Technology Fact sheet for selextcatalytic reduction (EPA-452F-03-032)
states “SCR is capable of N@duction efficiencies in the range of 70% to 90%’he Oregon
DEQ hired Eastern Research Group, Inc. (ERG) téevevthe BART analysis for the PGE
Boardman Plant. In their review, ERG stated “Witlgard to the performance of existing low
NOx burners (LNB) with overfire air (OFA) and SCR, uetions of 70 to more than 90 percent
have been documented from recent installations;elvew these are based on units that operate
mainly during the ozone season and that have sutiztapportunity for off-season maintenance
and catalyst cleaning. The impact of existing LiWBh OFA and SCR of the Boardman Plant
under year-round operation would need to be corsidén selecting a permit level.” The
NDDH believes the use of 80% is a reasonable chimicea source that must meet a BART
emission limit on a long-term continuous basis.

Comment 5: Follow up to Comment 9 from October 23, 2009

DOI indicated they had commented to EPA Region &t tthe cost of SCR had been
overestimated.

Response: In addition to the EPA estimate for SCR at theuf=Corners Power Plant, the
Department also reviewed the analysis commissityeitie Oregon DEQ for the cost of SCR at
the PGE Boardman Plant. The analysis, which wapared by Eastern Research Group, Inc.
(ERG) states, “Nonetheless, all of these sourcegailat to a rapid escalation in SCR installed
costs since 2004. ERG analyzed the 2007 cost-dasisby eliminating the three highest and
one project that was known to be very dissimilatite Boardman Plant characteristics. The
remaining nine projects range from $207/kw to $R&7/with an average of $227/kw. ERG
believes that this is a reasonable representati@®@/ costs of large SCR installations under
normal retrofit conditions.” DOI’s estimate of tA@tal Direct Capital costs for SCR was less
than $150/kw for all facilities and substantialgs$ for most units (i.e. $101/kw at Stanton Unit
1). The NDDH_continue$o believe DOI has severely underestimated thé @oSCR. Since
high dust SCR is not technically feasible for Nofthkota lignite; the DOI cost estimates are
even more erroneous since they do not include eatedystem or reheat annual costs. Based on
the above, we believed the EPA Control Cost Mamualappropriate for estimating the cost of



SCR. The manual states in Section 2.4 that this ¢ostail-end SCR cannot be estimated from
this report because they are significantly highantthe high-dust SCR systems due to flue gas
reheating requirements.

Comment 6: Follow up to comment 10 on October 23, 2009

DOl believes the NDDH is placing too much emphagisn incremental differences in visibility
improvement. NDDH should support their claim teatgle source modeling overpredicts the
actual improvement by a factor of 5-7.

Response: The preamble to the BART Guideline states “Bseagach Class | area is unique, we
believe states should have flexibility to assesshility improvements due to BART controls by

one or more methods, and we agree with commergaggestions to do so.” (FR Vol. 70, No.

128, p.39129). The NDDH has looked at the diffeeeim improvement for each control option.

This is the same as looking at the total improvani@neach control option and determining the
difference in visibility improvement. Indirecthythe total improvement of each option is

considered.

The difference between cumulative and BART singlerse modeling results starts with the
logarithmic relationship between deciview and ligixtinction, which is based on the proven
concept that an observer will detect visibility nbgas more easily in clean air than in dirty air.
Deciview is related to light extinction using thguation

dv =10 x In(l« / 10)

where
dv = deciview
bex: = light extinction in units of inverse mega-metévim™)

In BART single-source modeling, the incremental awipof the subject source is based on a
background of natural visibility conditions onlyln cumulative modeling, as conducted by
WRAP, the incremental impact of the subject souscdased on a background of natural
visibility conditions plus the impact of a compleéteentory of all other source emissions which
affect visibility. Therefore, calculated delta-deew for the subject source for the cumulative
case will be lower than for the single-source case.

A simple hypothetical example can illustrate th&fedénce in single-source and cumulative
visibility modeling. Assume that a subject sotigeontributing 5 Mrit to total light extinction
and that the natural visibility background is 20 MmUnder single-source modeling, delta-
deciview for the subject source would be calculated

delta-dv = [10 x In(25 / 10)] - [10 x In(20 / 133]9.16 — 6.93 = 2.23

WRAP and the NDDH have found that adding a compdetéessions inventory in the cumulative
modeling will typically result in a background mdfrean double the natural visibility conditions.



So to complete the example for the cumulative miodetase, we assume a background of 50
Mm™ and the same subject source. Delta-deciviewhestibject source would be calculated:

delta-dv = [10 x In(55 / 10)] — [10 X In(50 / 133]17.05 — 16.09 = 0.96

Therefore, inclusion of the complete visibility-ating emissions inventory in the cumulative
modeling produces a smaller, but more realistiseoler-detected difference of 0.96 deciview
from the subject source. In fact, for this exampgte cumulative modeling result falls below the
generally recognized observer-detectable thresbblabout 1.0 deciview. Thus, the example
illustrates that the impact of the subject soulceng against a clean background would be much
more noticeable to an observer than the impachefsame plume against the more realistic
dirtier background. And, obviously, any change visibility-affecting emissions from the
subject source would have a smaller impact on theeiwer under the cumulative modeling
scenario.

In the figure below, delta-deciview has been ptbtter several background deciview levels,
based on the subject source above. The includekbgbzund levels range from a clean natural
background to a dirty background representing tirawtative effect of many visibility-affecting

sources. The plot includes the two points caledatbove. The plot illustrates the general
dependency of the observed visibility change (daé#teiview) on the background level, and the
fact that an observer’'s perception of visibilityaclge can vary greatly depending on the
background deciview level. In fact, for this exdepghere is a factor of 6.6 difference in delta-
deciview for the cleanest background compared thighdirtiest background (3.15 / 0.48 = 6.56).
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To further illustrate the difference in single-soeiand cumulative visibility analyses, the NDDH
conducted additional modeling using actual sourdes. this illustration, the NDDH grouped the
BART-applicable Coal Creek, Leland Olds, and MiltenYoung Generating Stations (in North
Dakota) as an effective single source. Singlee®and cumulative modeling analyses were
conducted to determine the incremental visibilityprovement at Theodore Roosevelt National
Park from the 3-source group, based on BART comtr@alpuff system versions 5.8, the new
IMPROVE equation, annual average natural backgrpand consistent annual emission rates
(for the three noted sources) were applied for kothlyses. The 80percentile visibility day
from the single-source modeling results was useshtolate the 20% worst day average from the
cumulative modeling results. (Given that the typidistribution of 20% worst day visibilities
tends to be skewed toward the high end, tH& @&rcentile day may somewhat understate the



20% worst day average).

Note that the post-BARTssions inventory for the cumulative

analysis included changes only to the three sousfesenced above.

Results of the NDDH modeling analyses are summarinethe table below. The modeling

analyses discussed above are compared in théAostolumns of results.

90" Percentile Day

20% Worst Day | 90" Percentile Day Single-Source

Avg. Cumulative Single-Source Modeling Using

Modeling Modeling 2005 ND BART

Protocol

Baseline (dv) 16.954 6.552 5.583
Post-BART (dv) 16.493 5.641 3.288
Improvement (delta-dv) 0.461 0.911 2.295

As shown in the table, visibility improvement fraime addition of BART controls to the three
generating stations based on single-source modaiafpout twice that found from cumulative
modeling. These results are consistent with thpothetical example discussed above.

Also shown in the table are results of a third niodescenario, i.e., single-source modeling
based on the North Dakota BART modeling protoc@bansistent with EPA recommendations at
the time (2005), the North Dakota BART protocol @ped the use of Calpuff Version 5.7, the
old IMPROVE equation, and a natural backgroundergiihg cleanest days. In addition, the
protocol specified use of maximum 24-hour emissadrs, per the BART Rule. As indicated in
the table, use of this protocol resulted in a mgadater “apparent” improvement in visibility,
about a five-fold increase in the result from themalative modeling. This illustration,
therefore, is another basis for the NDDH statenmetite SIP that BART single-source modeling
over predicts by a factor of 5to 7.

All BART modeling conducted by the NDDH and indysiwas based on the North Dakota
BART protocol. Given differences in the North D&&®BART protocol (compared to later
protocols), combined with the logarithmic naturetlod relationship between deciview and light
extinction, it becomes clear that BART single-seuntodeling could have greatly overstated the
more realistic results obtained from recent cunngatnodeling for North Dakota.

Note that use of the ND BART single source modelimgduces a visibility improvement at
Theodore Roosevelt National Park (2.295 dv) whichieves compliance with the uniform rate
of progress goal (2.3 dv as discussed in Sectioint®e North Dakota SIP). If one was to accept
the premise that these single-source modelingtseau realistic, it would logically follow that
North Dakota has met the uniform rate of progreased on BART controls for the three



modeled sources, and that the need to addressioaddlitnon-BART) visibility-affecting
emissions reductions in North Dakota is therefess lcompelling.

The 20% worst-day average metric from cumulativeleting and the 90 percentile day metric
from single-source modeling have been comparedhis illustration as they constitute a
comparable moment of the annual distribution ofydasibility predictions. Obviously, the 8
percentile day metric from single-source modelinguid provide an even greater exaggeration
of actual visibility change than the ®@ercentile, in the context of the 20% worst-dagrage
metric required to measure progress with respedastbility goals under the regional haze rule.

Comment 7: Follow up comment 10C from October 23, 2009

DOl still believes that modeling should be basedrenfuture conditions instead of the year that
match the meteorology.

Response: As pointed out previously, the BART Guidelinatsts that the emission rates for
determining visibility for the precontrol scenarithe highest emission rates from the
meteorological period modeled should be used. Wietarmining visibility improvement, the
comparison is made from a baseline, not a futue@ato. This affords consistency from state-
to-state and allows emissions data to be paired wi¢teorological data to produce the best
prediction of baseline visibility conditions.

Comment 8: Follow up to comment 11 from October 23, 2009
DOl still believes NQ reductions improve visibility more than $€@ductions.

Response: The Department agrees that N@ductions may be more effective than,SO
reductionsin reducing some visibility-affecting species’ centrations under some conditions,
especially at a generally cooler, northern locatiensus a warmer, southern location. This is
especially true because of the strong temperaeperdience of the chemical reaction that forms
NO; from HNG;. The following table illustrates the strong temgtare and relative humidity
dependence of the reaction that forms ammoniurateifrom HNQ and the extreme values that
can occur given typical values for [NHand [HNQs] of 1 ppb each. The equilibrium constant of
the reaction is K and has an inverse relationstiip [INH4NOs].

T(deg.C)| T(deg.F)| RH(%) | K(ppb) | [NH4NOs](ppb)
40 104 50 1000 0.001
30 86 40 100 0.01
30 86 90 20 0.05
20 68 40 8 0.13
20 68 90 2 0.5
10 50 40 0.6 1.7
10 50 90 0.2 5
0 32 40 0.03 33
0 32 90 0.01 100
<0 <32 <80 | <0.01 >100




It is recognized that lower temperatures favor pobidn of ammonium nitrate, for example,
over production of HN@ from NO; emissions. Conversely, warmer temperatures favor
production of HNQ over NQ@, including during warmer months in North Dakofuring winter
months in North Dakota, lower temperatures produmere potential for higher NO
concentrations than in the summer, when potent@ ddncentrations are relatively low because
of warmer temperatures. This temperature effestlEaseen in the time-series plots of nitrate
concentrations over an annual cycle, displayedigure 8.11 of the SIP document. Note the
relatively low NQ concentrations during the summer and adjacent eaperiods and the
higher NQ concentrations during the rest of the year.

Nevertheless, potentially higher N©@oncentrations are only favored in the winter aottier
days in spring and fall in North Dakota, and orilert when NH and NQ emissions are high
enough, and when winds transport N&lumes toward Class | areas and dispersion of gduis
not favorable. During the summer and about hathefspring and fall in North Dakota, ambient
temperatures are warmer, similar to the rest ofil&, and thus high N{xoncentrations would
not be favored then.

It may be true that it is easier to obtain lower N§@ncentrations from NQreductions in a
generally cooler, northern location than at a warnsouthern location, because of the
temperature dependence in the chemistry. Nevedbgbbtaining visibility improvement by
lowering SQ concentrations through $S®@eductions is a reliable, effective way of impmayi
visibility in North Dakota, somewhat because of thes complex chemistry involving 20
Reducing S@ emissions to improve visibility has the advantagdeing effective year round,
whereas NQ reductions would be less effective during warmemths because of the lower
potential NQ production from the temperature dependence ichieeistry.

Comment 9: Follow up to comment 12 from October 23, 2009

DOI still believes the dollar per deciview improvem is still the metric to emphasize when
determining BART.

Response: As far as the emphasis on incremental differerfmetween controls options, see
response to comment 6.

DOI apparently did not understand the NDDH responken it pointed out that accuracy of
single source modeling when compared to cumulativdeling can vary from state-to-state. As
such, the accuracy of a dollar per deciview catcawill vary from state-to-state. This is due
to a variation in the number of sources that afteetClass | area, the amount of emissions that
affect the area and the location of the sourcesdtfiact the area. This makes this metric of very
little value.

Comment 10: Follow up to comment 13 from October 23, 2009

DOI believes the proposed S@ontrol technology could meet the lower Ib/MMBtimit
(assumed 0.15 Ib/2®tu) even if coal quality deteriorates.



Response: The Department did not use the maximum sulfurteat in determining the BART
limits. The Department used an annual averagersadintent. In the case of Minnkota's M.R.
Young Station, the maximum sulfur content is 5.6%hvan average of 0.93%. In order to
comply with a 0.15 Ib/10DBtu standard when burning the maximum sulfur cta, scrubber
would have to achieve 98.9% efficiency. This ig@xely difficult with a wet scrubber.

Comment 11: Follow up to comment 25 from October 23, 2009

The DOI continues to assert that the WYGENS3 peshduld be used as a basis for requiring
Stanton Unit 1 to meet a 93% control for S4nd an emission limit of 0.09 Ib/MM Btu on a 30-
day rolling average basis.

Response: The DOI continues to ignore the fact that the ®@EBN3 permit does not establish any
minimum SQ control efficiency, let alone a 93% control efénocy. The WYGEN3 permit only
establishes SOemission limits on a Ib/hr, Ib/MW-hr and Ib/MM Btoasis. As stated in the
Department’s initial response, the WYGENS3 faciliyuld burn low-sulfur coal and still comply
with the emission limits with SOcontrol efficiencies below 90%. As also indichie the
Department’s initial response, it is the Departrigennderstanding that the WYGEN3 facility
has yet to demonstrate that the,®@ission limits can be achieved.

The Department maintains the position that a SDdpErating at Stanton Station Unit 1 is
capable of achieving an average,®0ntrol efficiency of 90%.

Comment 12: Follow up to comment 26 from October 23, 2009

The DOI states that the “NDDH should show how fivexd at the conclusion that ‘based upon
the average sulfur content of the coal burned g r8moval efficiency at Stanton Unit 10 is
estimated to be approximately 90%.™

Response: The Department estimated the control efficiebeged upon data contained in the
annual emission inventory report for the Stantont W6 facility. Uncontrolled emissions were
calculated based upon AP-42 emission factors. a&ditontrolled) emissions are measured by
the CEM at Stanton Unit 10. This data is publioimation which will be provided to the DOI
upon request.

Comment 13: Follow up to comment 29 from October 23, 2009

The DOI asserts that it may be possible that SORA SCR with reheat may be less expensive
than just SCR with reheat since the additional teagiost of adding SOFA may be offset by
reduced annual operating costs.

Response: The DOI provides no data to support this positidhe BART analysis for the M.R.
Young facility estimates the annualized cost for RS@ith reheat with ASOFA to be
approximately $99,600 to $143,570 per MWe. Théreded annualized cost for SCR with
reheat at Stanton Unit 1 is approximately $66,486MWe. Based upon this data, the cost of
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adding ASOFA is expected to significantly incretis® annualized cost. Although adding SOFA
may be somewhat less expensive than adding ASQOF#e Department’s judgment it is very

likely that the cost of SOFA with SCR with reheaitl le higher than the cost of SCR with

reheat alone.

In the specific case of the BART analysis for Stantnit 1 the incremental cost of applying
SCR with reheat is $10,032 per ton of Nedntrolled when burning lignite and $12,894 par to
of NOy controlled when burning PRB. It would be necegs$ar the addition of SOFA to reduce
the incremental costs considerably for the appboabf SOFA with SCR with reheat to not be
considered cost prohibitive. As indicated aboveasivery likely that the addition of SOFA
would increase costs significantly and not decreessts significantly. Therefore, in the
Department’s judgment an analysis of SOFA with S@Rh reheat would not alter the
conclusion that SOFA with SCR with reheat is coshpbitive at Stanton Unit 1.

Comment 14: Follow up to comment 30 from October 23, 2009

The DOI continues to question the cost estimatesSfoR with reheat included in the BART
analysis.

Response: In previous comments submitted by DOI, the DOéstioned GRE’s estimate of the
capital cost of SCR with reheat of $301/kW basednuihe fact that the cost exceeded what the
DOI deemed to be an acceptable range of $50-$267/kki¢ DOI bases the acceptable range on
a cost survey and one of the documents referengdad includes a June 26, 2008 technical
memorandum prepared by Eastern Research Group(HRG) regarding the PGE Boardman
Plant. In this document, ERG references an acbkptast range for SCR (apparently without
reheat or gas-to-gas heat exchanges — GGHE) of -$267/kW. However, the ERG
memorandum also references a cost estimate prepgrétbck & Veatch and CH2M Hill for
the PGE Boardman Plant of $309/kW (apparently f@RSwithout reheat). The Black and
Veatch / CH2M Hill cost estimate was not referenbgadthe DOI. Based on the GRE BART
submittal, the capital cost estimate for additidrih@ thermal oxidizer necessary to reheat the
flue gas is approximately $1.275 million (approxtetg $7 per kW). Adding this to the above-
referenced ERG cost ranges results in a rangeprbgimately $214-$274/kW. Adding the $7
per kW cost to the Black and Veatch / CH2M Hill testimate results in a cost estimate of
approximately $316/kW.

Based on the above, it can be seen that the GRiEalcapst estimate for SCR with reheat of
$310/kW is approximately 10% higher than the higloest value of $274/kW prepared by ERG
(adjusted for SCR with reheat but without the GGHHEhe GRE capitol cost estimate for SCR
with reheat is approximately 2% lower than the @ssimate of $316/kW prepared by Black and
Veatch / CH2M Hill for the PGE Boardman Plant (adgd for SCR with reheat but without the
GGHE). Based upon this data, the GRE cost estgragipear to be in the range of similar cost
estimates. This is especially true consideringitiherent difficulty in calculating actual costs.
Both the New Source Review Workshop Manual and ER&A Air Pollution Control Cost
Manual state that control cost estimates are tlipieacurate within + 20 to 30 percent. Based
upon the above, the GRE cost estimate for SCRnetibat appears to be reasonable.
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The DOI also continues to question how the Departaerified the cost estimates. An example
of how the Department verifies cost estimates @awhabove. As can be seen from the above,
the Department verified the cost estimates by coimgéahe calculated costs with all relevant

data. The Department also verifies the actualutations to determine if the values used are
reasonable. Based on the ongoing comments, itasppgkat the DOI has relied on outdated
models to estimate costs. As the Department hamulgtrated in previous responses to DOI
comments, the DOI cost estimates for other projeatse been found to be significantly lower

than EPA cost estimates for the same projects.

Comment 15: Follow up to comment 34 from October 23, 2009
DOl is suggesting a higher efficiency for SCR.

Response: See response to comment 4.

Comment 16: Follow up to comment 35 from October 23, 2009

DOI claims that the NDDH cannot simply halt the BRRrocess by determining that a
technically feasible option is too expensive omst Per ton basis.

Response: The preamble to the BART guideline states “Timenpretation of the requirements
of the regional haze program reflected in the dismn above does not necessitate costly and
time-consuming analyses. Consistent with the CAd the implementing requlations, States
can adopt a more streamlined approgemphasis added] to making BART determinations
where appropriate. Although BART determinations laased on the totality of circumstances in
a given situation, such as the distance of thecgofiom a Class | area, the type and amount of
pollutant at issue, and the availability and cdstamtrols, it is clear that in some situationseon
or more factors will clearly suggest an outcoménud, for example, a State need not undertake
an exhaustive analysis of a source’s impact onbiityi resulting from relatively minor
emissions of a pollutant where it is clear thattoale would be costly and any improvements in
visibility resulting from reductions in emission$ that pollutant would be negligible.” (F.R.
Vol. 70, No. 128, p.39116). The cost of SCR isiobsly excessive. Based on the visibility
modeling results from Unit 2, the amount of impnment is visibility in any Class | area will be
less than 0.01 deciviews in the most impaired dayapproximately 0.10 deciviews (overall
average) based on the"®Bercentile value from the single source modelifgmcompared to
the next best control technology. This amountisibility improvement is negligible.

The Department is free to weigh the five factorsvaschoose (FR Vo. 70, No. 120, p.39130).
As we have indicated, visibility improvement hagbeiven little weight in the BART process.
In the case of a control technology that is obVip@scessive in cost on a dollar per ton basis,
visibility improvement was given even less weighfhat is, a control option that has an
excessive cost on a dollar per ton basis, ther® ireason to model the visibility improvement
because visibility improvement will be a small paftthe decision making process. There are
literally dozens of control options with varying gtees of removal efficiency that could be
analyzed. To make a workable BART process, naob@ibns can be modeled to determine the
amount of visibility improvement.

12



Comment 17: Follow up to comment 37 from October 23, 2009

DOl believes visibility modeling must be done fddISA + SCR and SCR.
Response: See response to comment 16.

Comment 18: Follow up to comment 49 from October 23, 2009

DOl is advocating a startup limit (Ib/hr) basedtbe BART allowable and the maximum rated
heat input of the unit.

Response: For wall and tangentially fired boilers, the D®&liggestion may work. Because
cyclone boilers emit at such a high rate duringtspa(>1.0 1b/16 Btu), limiting the emissions
based on DOI suggestion does not provide the neéeéssary. The unit would exceed the Ib/hr
limitation when the heat input is only 1/3 of thetad capacity or less. This would lead to
extended periods of noncompliance. The NDDH bebkethe proposed limit is necessary for
Minnkota since they did not include startups in pheposed BART limit. The Consent Decree
for Minnkota requires these limits to be establgskeparately.

Comment 19: Follow up to comment 54 from October 23, 2009
Same comment as comment 23 except for M.R. YoungaJn
Response: See response to comment 18.

Comment 20: Follow up to comment 63 from October 23, 2009

DOI indicated that NDDH should seriously evaluatesgynificant sources of human-caused
impairment. They also questioned whether cumwatgibility improvement cited in the SIP
included controls on Coyote and AVS.

Response: The NDDH considered all the significant sourcéwisibility impairing pollutants
including any source that emits more than 100 fpersof sulfur dioxide and nitrogen oxides
combined, oil and gas production facilities, présed burning, agricultural tillage operations
and mobile sources. The NDDH believes this repmtssaearly all of the SOand NQ
emissions from anthropogenic sources. The analysis was conducted indicates it is not
reasonable to control these sources.

The cumulative visibility modeling shown in the SdiRl include controls for Coyote and AVS.

For Coyote Station, this included a new wet scrulgjes ASOFA + SNCR. For AVS, this
included LNB + SNCR.
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Attachments
1. Email and other general comments

2. Montana Dakota Utilities complete comments
3. Department of Interior complete comments
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Bachman, Tom A.

From: odinwan@cableone.net

Sent: Wednesday, December 16, 2009 6:42 PM
To: O'Clair, Terry L. ,
Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

My grandfather homesteaded in the badlands, and my dad grew up there. My sister and I spent most weekends
there, and I have a deep appreciation for the beauty, and also the pollution free air there. Thank you for the

* opportunity to comment on North Dakota's proposed regional haze plan. As a national park visitor and advocate
for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave National Parks. I understand
that the state's haze plan offers an unprecedented opportunity to clean up the air in these parks, which are
affected by pollution from power plants and other industry. Air pollution from North Dakota's coal plants and
industry also impacts national parks in Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.

It is important that the Act and other air quality regulations are followed, so that we can enJoy these parks now

and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Alice Christianson
280725 AvS
Fargo, ND 58103



Bachman, Tom A.

From: larrett@gwtc.net

Sent: Wednesday, December 16, 2009 5:52 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions. -

Thank you for considering my comments.

Sincerely,

Penny Larrett

13019 Lakeview Dr.
Hot Springs, SD 57747



Bachman, Tom A.

From: ron@cattletech.com

Sent: Wednesday, December 16, 2009 4:58 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quahty
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

- Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Mlnnesota and Michigan, as well as four large
wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

ron ragsdale

613 Main St

Rapid City, SD 57701



Bachman, Tom A.

From: jannrayg@gwtc.net

Sent: : Wednesday, December 16, 2009 5:35 PM
" To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Directbr O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park

visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave

- National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North

Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large

wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Ray Gellerman

12349 Moss Rock Lane
Custer, SD 57730



Bachman, Tom A.

From: a.goering@sio.midco.net

Sent: Wednesday, December 16, 2009 4:05 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas. ‘

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropnate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Arden Goering

3305 E 33rd Street
Sioux Falls, SD 57103



Bachman, Tom A.

From: , gbloomer@gwtc.net

Sent: Wednesday, December 16, 2009 3:47 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
- these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas. ‘

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Jerry Bloomer

2146 Minnekahta Avenue
Hot Springs, SD 57747



Bachman, Tom A.

From: tinker1447@aol.com

Sent: . Wednesday, December 16, 2009 3:36 PM
To: O'Clair, Terry L. '

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren. '

- The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all afipropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Linda Meilink

2040 W Main St

Ste 210- #1656

Rapid City, SD 57702



Bachman, Tom A.

From: | ~ jahag74@yahoo.com

Sent: Wednesday, December 16, 2009 3:27 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park

~ visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.

It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now

and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all approprlate coal plants to install more effective pollutlon
control devices, and more aggresswely pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for-decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Jamie Hagen

37989 138th Street
Aberdeen, SD 57401



Bachman, Tom A.

From: agayken75@yahoo.com

Sent: Wednesday, December 16, 2009 3:19 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Ciair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Aaron Gayken

310 W. 21st St. #9
Sioux Falls, SD 57105



Bachman, Tom A.

From: tall_n_silvery@yahoo.com

Sent: Wednesday, December 16, 2009 3:19 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Diréctor O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a citizen of

" North Dakota, a national park visitor and advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. [-understand that the state's haze plan offers an unprecedented
opportunity to clean up the air in these parks, which are affected by pollution from power plants and other
industry. Air pollution from North Dakota's coal plants and industry also impacts national parks in Minnesota
and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wildemess areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now

and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropnate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Linda Jagielo

166 Boise Ave
Bismarck, ND 58504



Bachman, Tom A.

From: sheridar@gmail.com
- Sent: Wednesday, December 16, 2009 3:19 PM
To: O'Clair, Terry L.
Subject: Regional Haze Plan
Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's hazé plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
‘wilderness areas. '

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources. '

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Sherida Ribordy

1806 Rushmore St.
Rapid City, SD 57702



Bachman, Tom A.

From: harming@rushmore.com

Sent: Wednesday, December 16, 2009 3:19 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large -
wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

W. Harming

P.0O. 9402

‘Rapid City, SD 57709-9402



Bachman, Tom A.

" From: scotthed@hotmail.com
Sent:. Thursday, December 17, 2009 8:03 AM
To: O'Clair, Terry L.
Subject: Regional Haze Plan
Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a resident of
South Dakota as well as a national park visitor and advocate for the parks, I value the beauty of Badlands,
 Theodore Roosevelt, and Wind Cave National Parks. [ understand that the state's haze plan offers an
unprecedented opportunity to clean up the air in these parks, which are affected by pollution from power plants
and other industry. Air pollution from North Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.

It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now

and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial .
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution

control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Scott Hed

713 S. Holt Avenue
Sioux Falls, SD 57103



Bachman, Tom A.

From: jewels17_17@hotmail.com

Sent: Thursday, December 17, 2009 7:38 AM
To: O'Clair, Terry L.

Subject:. Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas. :

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
" Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Julie Landkamer
208 N 3rd Street
Drayton, ND 58225



Bachman, Tom A.

From: pcw577@hotmail.com

Sent: Thursday, December 17, 2009 6:49 AM
To: O'Clair, Terry L.

‘Subject: Regional Haze Plan

Director Terry O'Clair .

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas. :

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
~ and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Charles Wirth -
605 Judson Ave
Hurley, SD 57036



Bachman, Tom A.

From: gjturner@westriv.com

Sent: Thursday, December 17, 2009 2:31 AM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair ,

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

" Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As an advocate for
the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave National Parks. I understand
that the state's haze plan offers an unprecedented opportunity to clean up the air in these parks, which are
affected by pollution from power plants and other industry. Air pollution from North Dakota's coal plants and
industry also impacts national parks in Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do its part to ensure that the air in our parks, and
throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Julie Turner

28759 127th St.

Mobridge, SD 57601-5000



Bachman, Tom A.

From: bessythree@yahoo.com

Sent: Thursday, December 17, 2009 1:42 AM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Heaith, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts nat10na1 parks in Minnesota and Michigan, as well as four large

wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all approprlate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

* Thank you for considering my comments. ‘

Sincerely,

Ron Ratner

3700 S Westport Ave #3769
Sioux Falls, SD 57106



Bachman, Tom A.

From: hawkins_j _m@hotmail.com
Sent: Wednesday, December 16, 2009 10:30 PM
To: O'Clair, Terry L.
Subject: Regional Haze Plan
" Director Terry O'Clair

.North Dakota Dept. of Health, Div. of Air Quahty
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large

wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its patt to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my commerts.

Sincerely,

Ran Zirasri

423 W. Century Ave. Apt. 201
Bismarck, ND 58501



Bachman, Tom A.

From: mantyfan@yahoo.com

Sent: Wednesday, December 16, 2009 8:56 PM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national park
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave

. National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large
wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.
It is important that the Act and other air quality regulations are followed, so that we can enjoy these parks now
and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial -
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Pamela Kjono

1146 McKinley Avenue
Grand Forks, ND 58201



Bachman, Tom A.

From: . ndhockeyfan87 @yahoo.com

Sent: Wednesday, December 16, 2009 7:19 PM
‘To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's proposed regional haze plan. As a national patk
visitor and advocate for the parks, I value the beauty of Badlands, Theodore Roosevelt, and Wind Cave
National Parks. I understand that the state's haze plan offers an unprecedented opportunity to clean up the air in
these parks, which are affected by pollution from power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in Minnesota and Michigan, as well as four large

wilderness areas.

The Clean Air Act requires old power plants and factories to reduce haze-causing pollutants. Technology exists
to reduce this pollution--technology that will protect our national parks and wilderness areas, and public health.

It is important that the Act and other air quality regulations are followed so that we can enjoy these parks now

and preserve them for our children and grandchildren.

The State of North Dakota can and should do more to protect our air quality as it implements the Regional Haze
Rule. I request that the haze plan impose stricter limits on pollution from power plants and other industrial
sources. In particular, North Dakota should require all appropriate coal plants to install more effective pollution
control devices, and more aggressively pursue identified emission reductions from all sources.

Without this and other measures, North Dakota's coal plants will continue to unnecessarily obscure views in our
national parks and wilderness areas for decades to come and deter tourists, including me and my family, from
visiting the state of North Dakota and the beloved parks in the region. North Dakota must do its part to ensure
that the air in our parks, and throughout the region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Elaine Matthew

216 Windward Hills Ave
Grand Forks, ND 58201



Bachman, Tom A.

From: O'Clair, Terry L.

Sent: Friday, December 18, 2009 11:40 AM
To: Bachman, Tom A.

Subject: FW: Regional Haze Plan

----- Original Message-----

From: staceydohn@cableone.net [mailto:staceydohn@cableone.net]
Sent: Friday, December 18, 2009 11:39 AM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor

Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean
up the air in these parks, which are affected by pollution from
power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
grandchildren.

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

‘and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North .
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Stacey Dohn

905 7th street south
Fargo, ND 58103



Bachman, Tom A.

From: O'Clair, Terry L.

Sent: Friday, December 18, 2009 4:28 PM
To: Bachman, Tom A.

Subject: FW: Regional Haze Plan

----- Original Message-----

From: ann.nelson@gmail.com [mailto:ann. nelson@gmall com]
Sent: Friday, December 18, 2009 3:34 PM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor

Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean
up the air in these parks, which are affected by pollution from
power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

~ can enjoy these parks now and preserve them for our children and
grandchildren.

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request

that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Ann Nelson

10338 S Wood St.
Apt 1B

Chicago, IL 60643



Bachman, Tom A.

From: O'Clair, Terry L.

Sent: Monday, December 21, 2009 4:53 PM
To: v Bachman, Tom A.

Subject: FW: Regional Haze Plan

----- Original Message-----

From: amp_2010@msn.com [mailto:amp 2010@msn.com]
Sent: Monday, December 21, 2009 4:47 PM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor ’
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean

up the air in these parks, which are affected by pollution from
power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to

- reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
grandchildren. :

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the
region; will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Adam Petty -

1902 26 1/2 Court S
Fargo, ND 58103



Bachman, Tom A.

From: O'Clair, Terry L.

Sent: Friday, December 18, 2009 10:28 AM
To: Bachman, Tom A.

Subject: FW: Regional Haze Plan

From: stewart.m.preston@gmail.com [mailto:stewart.m. preston@gmall com]
Sent: Thursday, December 17, 2009 10:34 PM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor
Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean
up the air in these parks, which are affected by pollution from
power plants and other industry. Air pollution from North
~ Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas. .

The Clean Air Act requires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
grandchildren. .

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Stewart Preston
PO Box 301
Medora, ND 58645



Bachman, Tom A.

From: O'Clair; Terry L.

Sent: Thursday, December 17, 2009 4:26 PM
To: Bachman, Tom A.

Subject: FW: Regional Haze Plan

----- Original Message-----

From: twotails100@hotmail.com [mailto:twotails100@hotmail.com]
Sent: Thursday, December 17, 2009 1:05 PM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair .

North Dakota Dept. of Health, Div. of Air Quality
. 918 E Divide Avenue, Second Floor

Bismarck, ND 58501-1947

‘Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean
up the air in these parks, which are affected by pollution from
power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wildemess areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
- grandchildren.

The State of North Dakota can and should do more to protect our
-air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



" Without this and other measures, North Dakota's‘coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the -
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely, |
marcella gilbert

910 brooklawn dr
brookings, SD 57006



Bachman, Tom A.

From: O'Clair, Terry L.

Sent: Thursday, December 17, 2009 4:25 PM
To: Bachman, Tom A.

Subject: . FW: Regional Haze Plan

----- Original Message-----

- From: rcsailer@beu.midco.net [mailto:rcsailer@beu.midco.net]
Sent: Thursday, December 17, 2009 11:24 AM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor

Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore.
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean

up the air in these parks, which are affected by pollution from -
power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
grandchildren.

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North -
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the airin our parks, and throughout the
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

randy sailer

1018 cherry lane
beulah, ND 58523



Bachman, Tom A.

From: O'Clair, Terry L.

Sent: Thursday, December 17, 2009 4:24 PM
To: Bachman, Tom A.

Subject: FW: Regional Haze Plan

----- Original Message-----

From: dborman@att.net [mailto:dborman@att.net]
Sent: Thursday, December 17, 2009 10:48 AM
To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair
North Dakota Dept. of Health, Div. of Air Quality
~ 918 E Divide Avenue, Second Floor

Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regiorial haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean
up the air in these parks, which are affected by pollution from

- power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Actrequires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
grandchildren. -

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

" more effective pollution control devices, and more aggressively

. pursue identified emission reductions from all sources.



Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Darold Borman

1508 N Oakridge Place
Sioux Falls, SD 57110



Eachman, Tom A.

From: . OClair, Terry L. :
Sent: Thursday, December 17, 2009 4:24 PM
To: Bachman, Tom A.

Subject: FW: Regional Haze Plan

----- Original Message-----

From: pjacobs289@aol.com [mailto:pjacobs289@aol.com]
Sent: Thursday, December 17,2009 9:37 AM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quality
918 E Divide Avenue, Second Floor

Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean
_up the air in these parks, which are affected by pollution from
power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
grandchildren.

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Paul Jacobs

11001 221st Ave.
Morristown, SD 57645



Bachman, Tom A.

From: O'Clair, Terry L.

Sent: Monday, December 28, 2009 8:23 AM
To: Bachman, Tom A.

Subject: FW: Regional Haze Plan

----- Original Message-----

From: act3@goldenwest.net [mailto:act3@goldenwest.net]
Sent: Saturday, December 26, 2009 6:43 PM

To: O'Clair, Terry L.

Subject: Regional Haze Plan

Director Terry O'Clair

North Dakota Dept. of Health, Div. of Air Quahty
918 E Divide Avenue, Second Floor

Bismarck, ND 58501-1947

Dear Director O'Clair,

Thank you for the opportunity to comment on North Dakota's
proposed regional haze plan. As a national park visitor and
advocate for the parks, I value the beauty of Badlands, Theodore
Roosevelt, and Wind Cave National Parks. I understand that the
state's haze plan offers an unprecedented opportunity to clean
up the air in these parks, which are affected by pollution from
power plants and other industry. Air pollution from North
Dakota's coal plants and industry also impacts national parks in
Minnesota and Michigan, as well as four large wilderness areas.

The Clean Air Act requires old power plants and factories to
reduce haze-causing pollutants. Technology exists to reduce this
pollution--technology that will protect our national parks and
wilderness areas, and public health. It is important that the

Act and other air quality regulations are followed, so that we

can enjoy these parks now and preserve them for our children and
grandchildren.

The State of North Dakota can and should do more to protect our
air quality as it implements the Regional Haze Rule. I request
that the haze plan impose stricter limits on pollution from

power plants and other industrial sources. In particular, North
Dakota should require all appropriate coal plants to install

more effective pollution control devices, and more aggressively
pursue identified emission reductions from all sources.



- Without this and other measures, North Dakota's coal plants will
continue to unnecessarily obscure views in our national parks

and wilderness areas for decades to come and deter tourists,
including me and my family, from visiting the state of North
Dakota and the beloved parks in the region. North Dakota must do
its part to ensure that the air in our parks, and throughout the
region, will indeed be restored to natural conditions.

Thank you for considering my comments.

Sincerely,

Andrea Yarger

26914 Battle Mountain Pkwy
Hot Springs, SD 57747



Division of Air Quality

North Dakota Department of Health
918 E. Divide Ave

Bismarck, ND 58501-1947

8 January 2009

Dear Terry O’Clair:

I’m writing to submit a comment regarding the recent draft of the North Dakota State
Implementation Plan (SIP) to reduce haze. Given the fact that the Theodore Roosevelt National
Park is protected from man-made haze in the Clean Air Act and that man-made pollution from
North Dakota power plants and industry is contributing to the haze in our national parks, itis
very important that the ND SIP be revised to strengthen the regulations on our local coal-fired
power plants. Burning approximately 30 million tons of coal each year, they are a major source
of haze for our state and a substantial risk to our citizens’ health. ' '

The Clean Air Act requires ND to create a plan to reduce air pollution contributing to that haze,
however ND’s draft plan released last week fails to require strict enough limits for our state’s
- largest pollution sources: the eight aging power plants, many of which were grandfathered in,
therefore they have been allowed to pollute much more than the Clean Air Act’s standards target.
It is crucial for our state to use this moment to make the long-needed change and be more
aggressive about protecting our people and natural resources, especially the quality of our air,
land and water. Reducing air pollution from burning coal is the crucial step in protecting all
three of these areas, since what goes up into the air inevitably ends up in our soil and water, thus
in our citizens’ bodies.

I ask that you revise and increase the controls in the SIP not only to protect our land and citizens,
but also to protect and stimulate our sustainable economy. In every way, moving away from
fossil fuels will benefit our state economically. It will force coal plants to move into sustainable-
and in the long run- more inexpensive and profitable sources of energy. The price of burning
fossil fuels will continue to rise as we start to pay for the externalities and as the international

. and national laws become stronger, which they are and are projected to continue to do. The
income from green and sustainable energies, which ND has an abundant supply of, is continually
rising and projected to rise. ND has already seen millions and even hundreds of millions of
dollars invested in its wind farms, which needs to be further encouraged. A PEW study in 2009
stated that jobs in renewable energy outnumber jobs in the regular sector in ND by a margin of 3-
to-1. So, raising the limits on coal may appear to be an economic loss in the short term, but it
will certainly stimulate greater economic benefits, and a more stable future economy for our state
in the long term. :



Tourism is another aspect of our ND economy that we have to remember when considering
revisions to the SIP. Tourism is such a large part of our ND economy, so we really need to
protect our natural ecosystems from pollution in order to preserve these areas, as well as protect
the people’s health who visit them and keep the visibility as clear as possible so people can
experience the majesty of these beautiful views. Every year I camp and hike in the Theodore
Roosevelt National Park. The park is very important to me and many people I know. The
friends I’ve taken there from out-of-state are always impressed by the visibility and “how far
they can see”, so it is really something we need to take seriously and protect from haze. In
closing, I’d like to reiterate that this is both a health issue as well as an economic issue for our
state, and the coal plants’ pollution threatens them both.

For these and many other common sense reasons, [ urge the ND State Health Department to
revise and strengthen the air pollution controls in the ND SIP.

~Thank you for hearing my request.

James Kambeitz
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" MONTANA-DAKOTA

UTILITIES CO.

A Division of MDU Resources Group, Inc.

400 North Fourth Strest
Bismarck, ND 58501
(701) 222-7900

January 7, 2010

Mr. Terry O’Clair

Director

Division of Air Quality — 2™ Floor
North Dakota Department of Health
918 E. Divide Avenue

Bismarck, ND 58501-1947

Re: Comments on the North Dakota Department of Health Proposed Amendment to the State
Implementatim‘l/Elan (SIP) for Reducing Regional Haze

Dear Myzeﬁizqé

Montana Dakota Utilities Co. (Montana-Dakota) submits the following comments on the North
Dakota Department Health’s (NDDH) proposed amendment to the State Implementation Plan
(SIP) for reducing Regional Haze.

Montana-Dakota generates, transmits and distributes-electricity and distributes natural gas in
North Dakota, South Dakota, Montana and Wyoming. The company owns and operates electric
steam generating facilities which are subject to éxtensive regulation under the Federal Clean Air
Act. The following comments concern issues pertaining to R.M. Heskett Station Unit 2 (Heskett
Unit 2) in the draft Regional Haze SIP. :

Level of Emission Reduction from Voluntary Commitment

The NDDH included language in the last paragraph of Section 7.3.4 of the SIP, page 68,
discussing a voluntary commitment by Montana-Dakota to reduce potential sulfur dioxide
emissions in the future from Heskett Unit 2 by a minimum of 70 percent. The NDDH states in
the SIP document that this commitment will reduce sulfur dioxide emissions to 1,660 tons per
year at Heskett Unit 2 from its 2000-2004 emissions of 2,400 tons per year, yielding a 740 tons
per year reduction. Montana-Dakota has calculated a projected average annual reduction of
sulfur dioxide emissions of 474 tons per year that better represents the 70 percent reduction of
sulfur from coal to stack during a normal operating year when adding limestone. This value,
instead of 740 tons per year, should be used and is further explained in the following paragraphs.

The 2,400 tons per year NDDH cited in the SIP is an average sulfur dioxide emissions rate over
the 2000-2004 time period. During this period, emissions varied from a minimum of 1,778 tons
per year in year 2000 to a maximum of 2,754 tons per year in year 2004. The lower annual
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emissions are mainly due to plant shut downs, while the higher annual emissions are due to
increased demand growth over time.

Montana-Dakota calculates the expected sulfur dioxide emission reduction by comparing
emissions projected for a normal operating year when adding limestone to Heskett Unit 2 to the
average sulfur dioxide emissions resulting from the higher operating years in 2000-2004. The
higher emissions years are 2001 at 2,625 tons, 2003 at 2,650 tons, and 2004 at 2,754 tons,
yielding an average of 2,676 tons of sulfur dioxide for a baseline annual average emissions rate.

To calculate the projected annual average sulfur dioxide emission rate for a normal operating
year when adding limestone, Montana-Dakota made the following determinations and
calculations. First, the average sulfur in coal from the 2000-2004 time period was approximately
0.72 percent, with an average heat content of the coal at 7,176 btw/Ib. We then used Equation
19-25 from EPA Method 19 to calculate an average uncontrolled sulfur dioxide emission rate of
approximately 2.01 Ib/mmbtu. With limestone addition, Heskett Unit 2 could achieve a sulfur
dioxide emission rate of approximately 0.60 Ib/mmbtu, which assumes a 70 percent level of
control from the uncontrolled emission rate of 2.01 Ib/mmbtu. During a normal operating year

. with limestone addition, and assuming an approximate 91% availability (representing the
average availability in 2001, 2003 and 2004), Heskett Unit 2 would be expected to emit
approximately 2,202 tons of sulfur dioxide per year (2.01 Ib/mmbtu x 916.5 mmbtw/hr x 7,971
hr/year (annual 91% availability) / 2000 Ib/ton x 30% = 2,202 ton/year).

Based on the above, Heskett Unit 2 would expect to achieve an average annual sulfur dioxide
emissions reduction of approximately 474 tons per year, which reflects the baseline emissions of
2,676 tons per year less the projected 2,202 tons per year with limestone control. If the NDDH
should choose to include in the Regional Haze SIP a projected sulfur dioxide emission reduction
associated with Montana-Dakota’s voluntary commitment, Montana-Dakota could only support a
projected average annual reduction of 474 tons per year.

Supporting SIP Documentation for Heskett Unit 2

We assume that the Appendices A.2 and A.3 to the final Regional Haze SIP will be updated and
revised to include copies of: (1) the document titled, “CALPUFF Visibility Modeling Protocol:

" MDU Heskett Unit 2 BART Analysis” prepared by AECOM and dated November 25, 2009; (2)
the NDDH and EPA Region 8 approvals of the November 25, 2009 BART modeling protocol for
Heskett Unit 2, which include an e-mail from S. Weber, NDDH, to B. Paine, AECOM dated
December 1, 2009, an e-mail from S. Weber, NDDH to K. Golden, EPA Region 8, dated
December 1, 2009, and an e-mail from K. Golden, EPA Region 8, to S. Weber, NDDH, dated
December 10, 2009); (3) a copy of the document titled “Updated BART CALPUFF Visibility
Modeling Analysis for Montana-Dakota Utilities Heskett Station Unit 2,” dated December 17,
2009, which sets forth the most recent visibility modeling analysis for Heskett Unit 2 (this
document is currently included in the draft Regional Haze SIP documents, however, it is located
at the bottom of the NDDH’s webpage http://www.ndhealth. gov/AQ/RegionalHaze/); and (4) the
December 21, 2009 NDDH correspondence to EPA Region 8 which states that Heskett Unit 2 is
exempt from BART.
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Reasonable Further Progress Goals

The federal Regional Haze Rules require NDDH to set reasonable progress goals (RPGs) toward
meeting a national goal of natural visibility conditions in Class I areas by the year 2064. The
federal rules identify four factors that must be considered in evaluating potential added emission
~ control measures to meet RPGs, including: (1) the cost of compliance; (2) the time necessary for
compliance; (3) energy and non-air quality environmental impacts of compliance; and (4) the
remaining useful life of any existing source subject to such requirements. See e.g.,
“Supplementary Information for Four-Factor Analyses for Selected Individual Facilities in North
Dakota,” dated May 18, 2009, Revised Draft Report Prepared by: B. Nelson, W. Battye, and J.
Hou, EC/R Incorporated.

As part of applying the RPG analysis to Heskett Unit 2, Montana-Dakota expects the NDDH to
consider the degree of visibility improvement on a deciview (dv) basis and a cost per deciview
improvement basis ($/dv) that would result from additional controls, since this is the approach
the NDDH followed when evaluating emissions from other RPG sources in the State. At the
public hearing held today on the proposed Regional Haze SIP, we understood NDDH to confirm
that Heskett Unit 2 has been subject to RPG analysis. The analysis considered the degree of

~deciview improvement that would result from a 95 percent level of sulfur dioxide emission
control. The analysis showed inconsequential deciview improvements at Theodore Roosevelt
National Park (0.009 dv) and at Lostwood National Wildlife Refuge (0.003 dv). Based on the
outcome of the analysis, NDDH stated that it would not require additional controls for Heskett
Unit 2 under the RPG element of the SIP. While Montana-Dakota endorses this outcome,
analyzing the incremental costs of control per deciview improvement would further support the
NDDH’s RPG conclusions with respect to Heskett Unit 2. ”

If you have any questions or would like to discuss our comments, please contact me at 222-7844.

Sincerely,

(il

Abbie Krebsbach
Environmental Manager

cc: Andrea Stomberg, Vice President Electric Supply
Alan Welte, Generation Manager
Tony Stroh, R.M. Heskett Station Manager
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IN REPLY REFER TO:

January 8, 2010

N3615 (2350)

Mr. Terry L. O’Clair, P.E.

Director

Division of Air Quality

Notth Dakota Department of Health
Environmental Health Section

918 E. Divide Avenue

Bismarck, North Dakota 58501-1947

Terr
Dear Mr—-e—’yela:rr

We appreciate the effort you and your staff have devoted to responding to the comments we
provided during consultation on your State Implementation Plan (SIP) revision to address
regional haze requirements of 40 CFR 51.300-308. However, after reviewing your “Response to
DOI Comments” document, we believe that thete are still some outstanding issues that warrant
further consideration as you prepare the SIP revision for submittal to EPA Region 8.

- Specifically, we still contend that Theodore Roosevelt National Park (NP) should be treated in
all impact assessments as one Class I area (not three separate areas), and that additional controls
(e.g., Selective Catalytic Reduction) is Best Available Retrofit Technology (BART) for some
BART-eligible units. Our follow-up comments are discussed in more detail below and in the
enclosed document. '

. Treatment of Theodore Roosevelt NP
We appreciate your acknowledgement that Theodore Roosevelt NP is only one Class I area
under the Clean Air Act. However, we disagree that units of the park can be separated when
assessing visibility impairment for the purposes of determining if an existing source causes or
contributes to visibility impairment under the Regional Haze Rule. Your response cites the
definition of “adverse impact on visibility” which is a definition that applies for assessment
under Section 51.307 regarding impacts of new sources. For purposes of applying Best
Available Retrofit Technology (BART) to existing sources, or determining if an existing source



could be controlled to aid in “reasonable progress™ toward the national visibility goal of no
human-caused impairment, a State should consider if a source contributes to “visibility
impairment.” Section 51.301 (x) defines visibility impairment as “any humanly perceptible
change in visibility (light extinction, visual range, contrast, coloration) from that which would
have existed under natural conditions.” U.S. Environmental - Protection Agency. rules for
applying BART establish a test for “contribution” of sources as 0.5 deciview impact for the gt
percentile day over a three-year period. That impact applies to all locations (i.e., Teceptors)
within a Class I area for the modeled three-year period. In the case of Theodore ROOSevelt NP,
modeling receptors are only located within the boundaries of the three individual units of the
Class I area. Since lands outside of the Class I area are not included in assessing the 0.5
deciview impact, there is no misrepresentation of impacts for park visitors, and there is no
extension of Class I status to areas outside of the park. '

If receptors within the total park boundary show 0.5 or'more deciview impacts (98" percentile
day) over the three-year period, a BART—eligibIe_ source’s emissions contribute to “visibility
impairmen » and must be assessed under EPA’s regional haze BART guidance. We believe that

_this test is useful for any stationary source to identify those sources or groups of sources that
should be evaluated for reasonable progress as well.

 Best Available Retrofit Technology (BART) Analyses
We bave reviewed the responses you provided to our comments on assessing BART controls.
- The enclosed follow-up comments supplement the concerns we have raised in light of your

responses.

We have received a letter dated December 21, 2009, regarding new results of air quality
modeling to determine if the Heskett Power Plant is subject to BART. ‘We are coordinating with
U.S. EPA Region 8 staff in their efforts to verify the new modeling results. Pending the outcome
of the review, we may provide additional comments on these new modeling results.

Finally, we have recently become aware that Regenerative Selective Catalytic Reduction (SCR)
is an available technology that is applicable to Electric Generating Units and has the potential to
allow SCR to be installed on a relatively cool gas stream (e.g., following a sctubbet) with
relatively little auxiliary heat required. The primary drawbacks to this Regenerative SCR are the
capital cost and space requirement, but this technology warrants further evaluation as possible
BART for North Dakota sources.



Again, we appreciaté your State’s efforts to build a foundational SIP for the purposes of .
addressing regional haze and visibility protection in general for our national treasures. We look
forward to working with the State to continue progress toward the national visibility goal.

Sincerely, | | " Sincerely,
/Chrlstme L.Shaver - = - . Sandra V. Silva
Chief, Air Resources Division ~ Chief, Branch of Air Quality -
National Park Service ' U.S. Fish & Wildlife Service
Enclosure
cc:
Tom Bachman
Division of Air Quality -

North Dakota Department of Health
918 E. Divide Avenue ‘
Bismarck, ND 58501-1947

Callie Videtich

U.S. EPA Region 8

1595 Wynkoop Street
Mail Code: 8P-AR
Denver, CO 80202-1129



Department of the Interior (DOI) Follow-up Comments on North Dakota Department of
Health (NDDH) Best Available Retrofit Technology (BART) Analyses
January 8, 2010

DOI Comment 6: (Purpose of the BART Program)

The core purpose of the BART program is to improve visibility in our Class I areas. BART is not
.necessarily the most cost-effective solution. Instead, BART represents a broad consideration of
technical, economic, energy, and environmental (including visibility improvement) factors. We
believe that it is essential to consider both the degree of visibility improvement in a given Class I
area as well as the cumulative effects of improving visibility across all of the Class I areas
affected. -

NDDH Response: In determining BART, visibility improvement was generally not weighted as
heavily as the cost of compliance because we believe the single source modeling required by the
BART guideline does not give a true representation of the degree of improvement in visibility

~ which may reasonably be anticipated to result from the use of the technology:

. We believe the cumulative visibility effects analysis promoted by DOI is scientifically unsound
and not in accordance with rule or law. Adding the maximum improvement value (or 98*
percentile) at one Class I area to the maximum nnprovement at another Class I area does not
account for these maximums happening at different times. In addition, DOI has not defined
which Class I areas should be added together to achieve the cumulative impact. This makes the
analysis arbitrary. The single source modeling under BART does not provide a realistic estimate
of visibility improvement of a given technology. Creating a “cumulative effects” analysis based
on the flawed BART analysis only compounds the inaccuracy and misleads the reader of the SIP.

- In addition, the BART Guideline only requires an evaluation of the change at each receptor. It
does not require adding these changes together.

DOI Follow-up: In light of the NDDH’s perceived problems with the suggested DOI
approach, the NDDH should explain how it considered the benefits of reducing emissions
with respect to visibility improvements at multiple Class I areas.

DOI Comment 8: The ability of SCR to reduce emissions, as assumed by NDDAQ, was
inconsistent and sometimes underestlmated

NDDH Response: In the ANPR for the Four Corners ',Power Plant (Federal Register 8/28/09)
EPA states “APS estimated that SCR could achieve NOx control of approximately 90% or greater
from the baseline emissions. For new facilities, 90% or greater reduction in NOx from the SCR
can be reasonably expected. See May 2009 White Paper on SCR from Institute of Clean Air



Companies. For SCR retrofits on an existing coal-fired power plant, Arizona Department of
Environmental Quality (ADEQ) determined that 75% control from SCR (following upstream
reductions by LNB) was appropriate for the Coronado Generating Station in Arizona. Based on
this data; EPA has determined that an 80% control efficiency for SCR alone, rather than the
90+% control assumed by APS, is appropriate”. The Department believes 80% is a reasonable
estimate that allows the source to comply with the expected emission limit on a continuous basis. -

. DOI Follow-up: We have advised EPA Region 9 that it has underestimated the ability of
SCR to réduce NOy emissions from the sourées\ in question and supported our comments
with real-world data from actual retrofits to coal-fired EGUs. Our comments can be found

. in the same docket accessed by NDDH.

DOI Comment 9: The cost of SCR was consistently overestimated.

NDDH Response: The DOI used the EPA Air Pollution Control Cost Manual (February 1996) to
estimate the capital cost and operating costs for the SCR system. The DOI did not use the most
current version of this manual which is dated January 2002.

DOI Follow-up: We used the current version of the Cost Manual as it pertains to-SCR.

NDDH Response: The EPA -Air Pollution Control Cost Manual (both versions) is significantly
out-of-date for estimating costs for SCR. This can be seen from the recently published results of
EPA’s review of the Four Corners Power Plant BART analysis. In the Advanced Notice of
Proposed Rulemaking (August 28, 2009), EPA published the Consultant’s, EPA’s and the
National Park Service’s esnmate of the cost for NOx controls. - :

DOI Follow-up: We have advised EPA Region 9 that it has overestimated the cost of SCR
“to reduce NO, emissions from the sources in questlon Our comments can be found in the

" same docket accessed by NDDH.

NDDH Response: It would appear the NPS is underestimating annualized SCR costs by as much
as a factor of 6 and cost effectiveness by as much as a factor of 3. The discrepancy between the
annualized cost and the cost effectiveness is apparently due to the NPS overestimating the
effeéﬁveness of SCR. Based on-this apparent underestimation, it appears the costs provided by
the consultants and the Department’s estimates are similar to EPA estimates and are reasonable.
~ Any estimate by the FLM of cost on a dollar per deciview basis Would be s1m11arly flawed.

DOI Follow-up: NDDH should conduct an 1ndependent analysis by applying the EPA—
recommended OAQPS Control Cost manual



NDDH Response: As pointed out earlier, the OAQPS Control Cost Manual is out-of-date. EPA
accepted estimates based on the CUE Cost Model for the Four Corners Power Plant BART
analysis. Since the CAQPS Control Cost Manual is out-of-date and drastically underestimates
control costs, we believe the CUE Cost Model provides a more realistic estimate of the costs.

DOI Follow-nls: ‘EPA Region 8 recommended that NDDH use the OAQPS Control Cost
manual, and we support the EPA position on this matter.

DOI Comment 10: (Step 5: Visibility Improvement)

A) DOI believes it is appropriate to consider both the degree of v1s1b1hty lmprovement as
well as cumulative effects. _ :

B) DOI is concerned that the Department did not prov1de the total improvement for each

" BART option.

‘NDDH Response: The total improvement under BART is not the best metric for addressing
visibility associated with each option since the single source modeling under BART over
predicts (by a factor of 5-7) the actual 1mprovement in North Dakota. Incremental differences in
improvement provides an easy way to evaluate the visibility improvement benefits of one option
over another. The difference is equivalent to the total improvement of one option minus the total
improvement of the other option. Providing the total improvement will mislead thie reader of the
SIP because of the over prediction. However, this information can be extracted from the analyses
conducted by the operators of the BART sources. .

DOI Follow-up: NDDH is placing too much emphasis upon incremental differences; NDDH
should provide the total improvement. In addition, we do not understand how NDDH can
claim that the BART modeling over predicts (by a factor of 5-7) because in the Leland Olds
Station Unit 1 and 2, and the Milton R. Young Unit 1 and 2 BART protoeols, NDDH itself
states: "The NDDH modehng protocol recommends a specific version of the CALPUFF
modeling system as inodified by the NDDH to specifically address terrain, climate, and
emission characteristies of LOS / MRYS, .. The input files contained the specific
coordinate grid points, wind field options, terram, dispersion options, receptor coordinates
and plume characteristics and other model parameters that the NDDH has determined best
represents the region. The NDDH version of CALPUFF was used for modeling,"
Therefore, NDDH should support its.claims that “the single source modeling under BART
over predicts (by a factor of 5-7) the actual improvement in North Dakota.”

DOI Comment 10: 'C) DOI is concerned about the difference in their modeling for Leland
Olds Unit 2 and the Department’s and Basin Electric’s modeling results (the latter two sets
of results agree closely).



NDDH Response: There are bound to be differences in modeling results when different model
settings and options are used as well as different receptor grids. One error noted in.the DOI
~modeling results was the input for the maximum 24-hour SOz emission rate for Unit 2, DOI used
17,610 Iv/hr plus 1,581 lb/hr for sulfate. Unit 2 had a maximum 24-hour SOz (includes SO4) of
12,205 Ib/hr during the baseline period (2000-2004). DOI apparently used an SO2 + SO4
emission rate based on maximum future sulfur content. This is incorrect since current visibility
conditions (12,205 lb/hr) are compared to conditions after controls are applied. The BART '
Guideline states “Use the 24-hour average actual emission rate from the highest emitting day of
the meteorological period modeled (for the pre-control scenario)”. The meteorological data used
by the Department is from 2000-2004. Use of potential future wncontrolled emissions for the - -
~ precontrol scenario is inconsistent with the BART guideline. The Department also noted that this
error carried over into the emission rates for other pollutants. This error will provide a much
greater improvement in visibility as found by the DOIL. '

~ DOI Follow-up: We agree with NDDH’s method of assessing future emissions and control -
costs and effectiveness based upon anticipated changes in coal quality. We, therefore,

believe that it is appropriate to model changes in visibility impairment on the same bases.

The SO, emission rate was provided by Basin Electric in “Table 1.3-2 — Leland Olds

Station Future PTE Emissions for BART Analysis”. The sulfate emissions were dei‘ived

from our PM speciation workbook and aceount for all condensible inorganic emissions. We

- invite NDDH to discuss thls matter further.

DOI Comment 11: It appears to be more beneficial to reduce NOxthan to reducé SOz2in
this cool climate.

NDDH Response: The Department does not necessarily-agree with this statement. There are
“situations in North Dakota where reduction in NOx has very little impact on visibility. This can
be seen from the AVS I analysis. A 65% reduction NOx (2,356 tpy) only prov1ded a 0.01
deciview improvement in the average of the 20% worst days.

DOI Follow-up: AVS 1 was not subject to BART, and thus nof reviewed in that context, If
one considers the relative visibility benefits of reducing SO; versus NOy (on a per-ton basis)

 at a given EGU that was subject to BART, it appears to be more beneficial to reduce NOx
~ than to reduce SOzin this cool climate. .

- DOX Comment 12: DOI recommends more elhphasis on the dollar per deciview metric.
NDDH Response: There was no established data base for this metric when the BART analyses

- were developed and when the Department was making its decisions. Even the DOI’s data is not
very useful since the EPA has not approved the BART determinations in that database. Again,
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the single source modeling does not reflect the true visibility improvement. It may be more
realistic in some states than in others. Therefore, the comparison of $/deciview in North Dakota
to $/deciview in another State is not an apples-to-apples comparison. The Department has
considered the incremental visibility improvement between BART options. We believe this is the
best metric given the limitations of single source modelmg to provide realistic estimates of
visibility lmprovement

DOI Folldw-up: NDDH has placed too much emphasis upon incremental differences and
should explain what benchmarks or thresholds it used to make its decisions. As for the
differences among state modeling procedures, the cost-per-deciview criterion we have
suggested is simply the estimated cost divided by the estimated improvement—how that
value is derived is irrelevant in this context—it is how the value is used that matters.

DOI Comment 13: For several units, NDDOH is proposing alternative sulfur dioxide (SO2)
limits that are similar to the presumptive BART limits because they allow a source to
choose between a limit in terms of pounds of emissions per million Btu of heat input, or
percent reduction of that pollutant. While EPA presented its BART Guidelines for $O2in
" that format, we do not believe that it was EPA’s intention to allow the source to choose the
more favorable limit. By definition, BART represents the highest degree of control that
meets the five-factor test. Where NDDOH has determined that a Ib/mmBtu llmlt is
reasonable, it should require that that limit be met.-

. Similarly, where NDDOH has determined that a percent reduction limit is reasonable, it
should require that that limit be met. If both limits are determined to be reasonable, then
to allow the source to choose only one clearly does not represent the most stringent
reasonable degree of control. Therefore, where NDDOH has proposed alternative limits,
both should be requlred : :

NDDH Response: The DOI has requested that the sulfur dioxide limitations be written as 95%
reduction and 0.15 1b/10:Btu instead of 95% reduction or 0.15 1b/10¢ Btu. Coal quality data
suggests that the source may not be able to comply with the 0.15 1b/10° Btu limit when the-
maximum sulfur coal is received. This would make the requested standard impossible to meet for
high sulfur coal. The BART guidelines (40 CFR 51, Appendix Y, Section IV.E.4) states “you
must require 750 MW power plants to meet specified levels of SOz of either 95 percent control or
[emphasis added] 0.15 1b/10¢ Btu”. The guidance does not indicate both standards apply. In
addition, the BART presumptive levels are not appllcable to any source in North Dakota except
- forNOxat Coal Creek Station. : : o .



DOI Follow-up: There is also a fundamental problem with setting only a percent-reduction
. limit om SO; emissions. If ‘fuel sulfar content inéreases, emissions can increase
correspondingly. Unless sulfur content is limited, or a cap is placed on mass emissions (e.g.,
Ib/hr, tonslyr as proposed by Wyommg, for example), the actual amount of SOz emitted is

" unlimited.

NDDH Response: The DOI has also asked that a mass per unit of time limit be placed on the

permit for SO2. The Department believes this is unnecessary since the Department’s evaluation of

visibility impacts was based on full load and worst case sulfur'(i.e. highest 24-hour emissions).

The Department asked the EPA if a mass per unit of time limit (24-hour basis to ensure the

accuracy of the modeling) was necessary in the permit that establishes the BART limits. In a
" November 21, 2005 response from Laurel Dygowski of Region 8, it was stated “we think that a
" 24-hour limit is unnecessary and may not be of much value”. Based on EPA’s guidance and the
Department’s determination that mass per unit of time units are not necessary, the Department
will not include such limits in the permit that establishes the BART limits.

'DOI Follow-up: As we noted previously, even if coal quality deteriorates to the anticipated
worst-case, the. proposed control technology would still be capable of meeting the lower
Ib/mmBtu limit.

DOI Comment 25: On page 16 of the comments, the DOI states, “We believe that higher
control efficiency is warranted for both the lignite and PRB sub-bituminous scenarios”.
.The DOI goes on to state that a facility burning coal with an uncentrolled SOz emission rate
of 2.4 Ib/MM Btu for lignite and 1.6 Ib/MMBtu on PRB “should be capable of at least 93%
control and achieve an emission limit of 0.09 Ib/MMBtu on a 30-day rolling average
basis*”. Footnote 11 in the DOI comments states, “Please see the entry in Appendix D for
- the permit issued by Wyoming to Black Hills Power for its WYGENS3 project”. o

' NDDH Response: The DOI states a SD/FF at Stanton #1 “should be capable of” at least 93% -
“control and an emission limit of 0.09 Ib/MMBtu on a 30-day rolling average basis. The DOI
attempts to support this position by referencing the WYGENS3 facility permit. Although the
WYGEN3 facility does have a 0.09 1b/MMBtu SOz emission limit, according to the EPA
RACT/BACT/LAER clearinghouse; the 0.09 1b/MM Btu SOz emission limit is on a 12-month
rolling average basis, not a 30-day rolling average basis: Also, the RACT/BACT/LAER
clearinghouse does not list a required SO2 removal efficiency. If the WYGEN3 facility burns
~ low-sulfur coal, the facility could comply with the 0.09 Ib/MMBtu emission limit with SO, -
control efficiencies below 90%. Furthermore, it is the Department’s understanding that the
WYGENS3 facility has yet to operate and demonstrate that the SO2 emission limit can be
achieved. Based upon these facts, the WYGENS3 facility permit does not support the DOI
position that a SD/FF at Stanton Station Unit 1 “should be capable of” at least 93% control and

.6



an emission limit of 0.09 Ib/MMBtu on a 30-day rolling average basis. The Department:
maintains the position that a SD/FF operating at Stanton Statlon Unit 1 is capable of achieving an
SO2 control efﬁclency of 90%. :

DOI Follow-up: The WYGEN3 permit! limits the EGU to 117 IbSO,/hr on a 30-day rolling
_average basis. At a heat input of 1,300. mmBtwhr, this corresponds to 0.09'Ib SO,/ mmBta
on a 30-day rolling average. :

DOI Comment 26: On page 16 of the DOI comments, the DOI states, “Because the larger
Stanton Unit #10 also located at this site is achieving less than 0.06 1b/MMBtu on an annual
basis- (presumably burning PRB coal) using the same SD/FF technology proposed for
Stanton Unit #1, NDDAQ should explain why a newer installation of that technology at
Stanton #1 cannot perform as well, at least on PRB coal”.

NDDH Response.: The DOI incorrectly states that Stanton #10 is larger than Stanton #1. In fact,
‘Stanton #10 (with a heat inpiit of approximately 642 MM Btu/hr) is approximately 2.8 times
smaller than Stanton #1 (with a heat input of approximately 1,800 MM Btw/hr). The DOI states

that Stanton #10 emitted SO2 at an emission rate of 0.06 lb/MM Btu and asks the Department to

explain why Stanton #1 cannot perform as well as Stanton #10 when burning ‘PRB coal.
Although the Stanton #10 facility has recently emitted SO2 at an emission rate of 0.06 Ib/MM
Btu, based upon the average sulfur content of the coal burned the SO2 removal efficiency at
Stanton #10 is estimated to be approximately 90%. The dry scrubber technology pfoposed as
BART for Stanton #1 is expected to achieve an SOz control effimency of 90%, so Stanton #1 will
be expected to perform as well as Stanton #10.

DOX Follow-up: We appreciate NDDH’s correction of our error with resl;ect to the relative
sizes of the two EGUs. However, this does not change our contention that Stanton #1
should be able to perform as well as Stanton #10, both.on Ib/MMBtu and control efficiency
'bases. NDDH should show how it arrived at the conclusion that “based upon the average
sulfur content of the coal burned the SOz removal efﬁclency at Stanton #10 is estimated to
be apprommately 90%.” '

DOI Comment 29: On page 17, the DOI states, “We believe that NDDAQ should have
mcluded SOFA. with tail-end SCR with reheéat in-its analysis™. : :

NDDH Response: 'I‘he Department analyzed SCR with reheat in the BART analysis. A 90%
control efficiency for SCR with reheat was assumed. For retrofits, the Department believes that a
90% control efficiency for SCR with reheat is highly optimistic and that 80% control is

! http://deq.state.wy.usfeqe/orders/Air%20Closed%20Cases/07-
2801%20Dry%20Fork%20Station/DEQ's%20Dispositive%20Response.63-Ex.16.pdf
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reasonable. It should be noted that conducting the BART analysis using an 80% control
efficiency would make the cost of SCR with reheat even more cost prohibitive.

In the Department’s judgment, SOFA with SCR with reheat wouldnot attain greater than 90%
'NOx control at Stanton #1. Since SOFA with SCR with reheat would be more expensive than
SCR with reheat (which has already been determined to be cost prohibitive assuming a 90%
control efficiency), it can be concluded that an analysis of SOFA with SCR with reheat would-

also. be cons1dered to be cost prohlbmve

DOI Follow-up NDDH cannot assume that “SOFA with SCR with reheat would be more
expensive than SCR with réheat” on a total annual cost basis without doing a proper cost
analysis, It is possible that the additional capital cost (im an annual basis) of adding SOFA
would be more than offset by reduced annual operating costs. .

DOI Comment 30: On pages 18 and 20 the DOI indicates that the expected costs for SCR
with reheat included in the BART analysis for Stanton #1 are higher than the cost
estimates prepared by the DOL The DOI requests that NDDH document and justify the
SCR-with-reheat cost estimate.

NDDH Response: The DOI requests that the Department document and jusify the SCR with
reheat cost estimate for Stanton #1. The Department considers the cost estimate of SCR with
reheat submitted with the GRE BART analySJS to be extensively documented and the
Department has verified the cost estimates. :

DOI Follow-up: NDDH should explain how it “verified the cost estimates”.
DOI Comment 34: DOI believes SOFA + SCR can achieve 83% NOx removal.

NDDH Response: As pointed out in the Advanced Notice of Proposed Rulemaking for the Four
Corners Power Plant, the Arizona DEQ determined that 75% control was appropriate following
low NOx burners at the Coronado Generating Station. Leland Olds 1is equipped with low NOx
burners. We believe 75% reduction for the retrofit of a 43 year old plant is appropriate. Reducing
thie emission rate to 0.05 1b/10s Btu achieves 212 tons per year additional NOx reduction. The
cost effectiveness is then $8,888/ton to $12,784/ton. These costs are still considered excessive
and SCR + SOFA is not BART. - :

DOI Follow-up: We have advised EPA Region 9 that it has underestimated the ability of
SCR to reduce NO, emissions from the sources in question and supported our comments
with real-world data from actual retrofits to coal-fired EGUs. Our comments can be found
in the same docket accessed by NDDH. Furthermore, NDDH cannot simply halt the BART



‘process by determining that a technically feasible option is teo expensive on a cost-per-ton .
basis. A full five-factor BART analysis is required.

DOI Comment 35: NDDAQ did net evaluate the visibility beneﬁts of any of the technically
feasible options except for the proposed basic SOFA + SCR.

NDDH Response: The cost analysis eliminated SCR, coal reburn + SCR, coal reburn + SOFA

and SNCR + boosted SOFA on either a very ‘high cost effectiveness basis or a very ‘"high -
incremental cost basis. This left SOFA + SNCR as the most eﬁment control option. This option

was then modeled to determine the v151b1hty effects.

DOI Follow-_-up: NDDH cannot simply halt the BART -proeess by determining that a
technically feasible option is too. expensive on a cost-per-ton basis. A full five-factor BART

analysis is required.

'DOI Comment 37: Based upon NDDAQ’s analysis, addition of the proposed basic
SOFA+SNCR to LOS #1 yields a cost-effectiveness of $25.6 million per dv at Theodore
Roosevelt NP and $13.2 million per dv cumulatively when Lostwood WA is included."
NDDAQ has not adequately considered the visibility benefits of the control strategies it
~ evaluated. NPS’ analysis of addition of basic SOFA+SCR with reheat yields a cost-
effectiveness of $12.6 — $32.3 million per dv cumulatively. We would normally consider .
costs above $20 million/dv to be above the average that most states/source are proposing,
but believe that these results warrant further analysis, as we will discuss in more detail
thh respect to. LOS #2. :

NDDH Response SOFA + SCR has an estimated cost of $8,888-- $12,784/ton of NOx removed

The incremental cost would be approximately $15,748/ton to $25,319/ton over the next most

efficient option.. It is clear that SOFA + SCR, or SCR alqne, is not cost effective for this unit.

DOX Follew-up NDDH cannot simply halt the BART process by determining that a
technically feasible option is too expensive on a cost—per—ton basis. A full five-factor BART
: analysm is required. ‘ - ~

M.R. Young Station Unit 1

DOI Comment 49: NDDAQ pi'oposes that NOx emissions be limited to 2,070.2 Ib/hr on a 24~
) hour rolling average basis during startap. We recommend that NDDAQ limit the mass
emission rate (e.g., Ib/hr) to the rate under normal operation.



NDDH Response: The proposed limit is under normal operating conditions without the ASOFA
and SNCR, since the SNCR cannot be operated until the proper boiler temperature is reached.
The actual startup emissions will be much higher (>1.0 1b/10¢ Btu). Therefore, limiting startup
~ emissions based on normal operauons with SNCR (<0.35 1b/10¢ Btu) wﬂl provxde no relief to the

source during startup.

DOI Follow-up: To clarify our initial comment, we are suggesting that NDDH limit
emissions on a Ib/hr basis (not lb/inttu) to a rate equal to the maximum lb/hr that would
be allowed were MRYS #1 to meet its BART limit under normal operation (e.g., BART
lirait in Ib/mmBtu * maximum allowable heat input in mmBtu/hr). Thus, as load (and
furnace femperature) increases, the effectiveness of the NOy control technology also
- increases so as to stay under the Ib/hr limit.

DOI Comment 51: 'NDDAQ overestimated the costs associated with adding SCR. In the
absence of supporting documentation by NDDAQ, we also estimated a total annual cost for
ASOFA + SCR with reheat at $9.7 million and a corresponding cost effectiveness of $1,028

per ton.

NDDH Response: Minnkota has provided its own estimate of the cost of SCR as part of the
BACT process under their Consent Decree. Minnkota’s estimate has been included in the BART
determination. :

DOI Response: We have not had sufficient time to properly evaluate the materials posted :
on or after November 25, 2009, by NDDH.

M.R. Young Station Unit 2

DOI Comment 54: NDDAQ proposes that NOx emissions be limited to 3,995.6 Ib/hr on a 24-
hour rolling average basis during. startup. We recommend that NDDAQ limit the mass
emission rate (e.g., Ib/hr) to the rate under normal operation.

NDDH Response: See responsé to Comment 49.

DOI Follow-up: To clarify our initial comment, we are suggesting that NDDH limit
emissions on a Ib/hr basis (not Ib/mmBtu) to a rate equal to the maximum Ib/br that would
be allowed were MRYS #2 to meet its BART limit under normal operation (e.g., BART
limit in Ib/mmBtw * maximum allowable heat input in mmBtuw/hr). Thus, as load (and
furnace temperature) i_ncreases, the effectiveness of the NOy control technology also
increases so as to stay under the lb/hr limit.
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DOI Comment 56: NDDAQ overestimated the costs associated with adding SCR. In the
_ absence of supporting documentation by NDDAQ, we estimated total annual costs for

ASOFA-+tail-end SCR with reheat at $15.6 million and a correspondmg cost effectiveness
of $898 per ton.

NDDH Response Minnkota has provided a much more detailed cost estimate of SCR w1th
reheat as part of their BACT process under their Consent Decree. This estimate has been used in-
the Department’s BART determination.

DOI Follow-up: We have not had sufficient time to properly evaluate the materials posted _
on or after November 25, 2009, by NDDH.

DOI Comment 63: Table 9.9 summarizes the resulis of assessing the costs and visibility
improvement associated with possible controls on these facilities. The two power generation
facilities, Coyote and AVS, have emissions and Q/d impacts that are similar, if not greater
than, BART sources that will be required to add controls. The methodology to calculate
visibility improvements noted in Table 9.9 are not explained in this section but appear to be
some calculation of changes in the long-term metric of the 20 percent worst visibility days.

These sources likely contribute to higher impacts on a daily basis, and a reduction in their
emissions would be part of a broad strategy to reach natural conditions at the Class I areas.

As such NDDAQ should examine the total improvement from the suite of sources as part of
its reasonable progress assessment, not a simple unit by unit approach. ;

NDDH Response: The improvement in the 20% worst days was used to indicate the amount of
visibility improvement. The SIP was revised to better explain this. Addressing individual days
under reasonable progress is inconsistent with the reasonable progress goals in 40 CFR
51.308(d)(1) which states “The reasonable progress goals must provide for improvement in
- visibility for the most impaired days over the period of the implementation plan and ensure no
degradation in visibility for the least impaired days over the same period.” 40 CFR 5 1.301
defines the most impaired days as meaning “the average visibility impairment (measured in
. deciviéws) for the 20% of monitored days in a calendar year with the highest amount of visibility
impairment.” 40 CFR 51.301 defines the least impaired days as the average visibility impairment
(measured in deciviews) for the 20% of monitored days in a calendar year with the lowest
amount of visibility impairment.” It is clear that reasonable progress goals should be established
based on the average of the “most impaired days” and the “least impaired day”, not individual

_days.

The Department did evaluate the cumulative effects of the most efficient remaining options. As
stated on p. 182, the cumulative visibility improvement was 0.11 deciviews at LWA and 0.03 -
deciviews at TRNP. The less efficient control options would provide even less improvement.
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DOI Follow-up: The use of daily impacts is a good means to identify those sources that
have the largest impact on the 20 percent worst days. Since North Dakota is not meeting
the uniform rate of progress for visibility improvement under EPA’s guidance, it should
seriously evaluate all significant sources of human-caused impairment. It is unclear if
“cumulative visibility improveinent cited in the SIP included controls at Coyote and AVS.
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Basin Electric Power Cooper ative

Comment 1: Basin Electric believes LDSCR and TESCR aretrohnically feasible. They
believe the Department should not rely on histbogeerating data of biomass boilers and should
not rely on vendor’s statements that they will pdevperformance guarantees for LDSCR and
TESCR. Basin Electric believes LDSCR and TESCRnatecommercially available for boilers
that combust North Dakota lignite.

Response: The Department’s analysis of this issue indiedkat electrostatic precipitators, such
as those at the Leland Olds Station, are capahiensbving up to 99% of the sodium that is in
the lignite combusted. The analysis also indicales control of the submicron sodium and
potassium aerosols will be greater than 90%. Trdgcates the flue gas characteristics will be
no worse than cyclone boilers burning subbitumincael in a high dust SCR configuration. It
also indicates the concentration of potassium addisn aerosols are less than pilot scale testing
for biomass combustion which indicates an SCR carsurcessfully operated (Zheng et. al.
2008, Kling et. al. 2007). The commenter provigedevidence to dispute this point. Biomass
contains soluble sodium and potassium just likettNBrakota lignite. TESCR is being operated
successfully on several biomass boilers.

Regarding vendor guarantees, the BART Guidelineest&/endor guarantees may provide an
indication of commercial availability and the teatal feasibility of a control technique and
could contribute to a determination of technicalsibility or technical infeasibility, depending
on circumstances. However, we do not consider raloe guarantee alone to be sufficient
justification that a control option will work. Cuarsely, lack of a vendor guarantee by itself
does not present sufficient justification that atcol option or an emissions limit is technically
infeasible. Generally, you should make decisiafut technical feasibility based on chemical,
and engineering analyses (as discussed abovepnjunction with information about vendor
guarantees.” The information on vendor guarantess only one portion of the evidence that
was considered in making the technical feasibdi&yermination. The commenter also suggested
that pilot scale testing is necessary before LDS@H TESCR can be determined to be
technically feasible. The flue gas characteristiter an ESP when compared to pilot testing at
biomass-fired boilers (Zheng et. al. and Kling &t) indicate LDSCR and TESCR can be
successfully operated on North Dakota lignite. otPiesting will help optimize the design of
LDSCR or TESCR and provide a better estimate dlygsit life; however, the NDDH believes it
is unnecessary for determining technical feasybilit

Comment 2: The commenter believes that BART NEbntrols that have a cost effectiveness
greater than $1,350 per ton are unreasonable.

Response: The EPA has not established a “bright line” determining whether BART controls
are cost effective or reasonable. In the preanablbe proposed BART Guideline (F.R. Vol. 69,
No. 87, p. 25198) EPA discussed this issue. Thesudsion indicates the WRAP technical
support document for the Grand Canyon visibilitafsport Report Annex listed control options
are “low” below $500 per ton, “moderate” from $5p6r ton to $3,000 per ton and “high” if
over $3,000 per ton. This is a 1999 document asstscmust be adjusted accordingly for



inflation. The CAIR rule, which could have beeredsas a substitute for BART, had an
estimated cost of up to $2,700 per ton (this rutes mow been vacated). Based on the
information cited, the NDDH believes the $1,350 pam cost effectiveness is a reasonable
BART cost.

Comment 3: The Department’s conclusion (in the SIP), theg €limination of every in-state
emissions source would still not achieve the 204&sonable progress (glide path) goal, is
counterintuitive and is misleading on several fsont

Response: Because the commenter provided no specific m&iion on why this conclusion is
“counterintuitive or misleading,” the Departmentnoat directly respond. However, the
Department believes that the modeling analysis auimg this conclusion makes a very strong
and intuitive point about the relatively low cobtition of North Dakota visibility-affecting
emissions sources to visibility degradation in INoRakota Class | areas. Therefore, the
Department stands by the conclusion.

Basin Electric, Great River Energy and Minnkota Power Coop.

Comment 1: The commenters want the SIP revised to redefataral visibility conditions and
reset the glide path for reasonable progress goals.

Response: For the current planning period and SIP, the &&pent does not have the time or

resources to adjust natural visibility conditiomzlaeset the uniform rate of progress glide path
as suggested. However, the Department finds nmethis suggestion and will consider such

adjustments in the next planning period.

Great River Enerqy

Comment 1: GRE agreed with the NDDH’s modeling approach andouraged the NDDH to
use the most up-to-date modeling science and tbratd these models with actual monitored
data to ensure their relative accuracy.

Response: Agreed

Comment 2: GRE believes the NDDH must preserve its abtlitydjust the glide path for non-
manmade and international emissions.

Response: See response to Comment No. 1 under Basin Ele&ireat River Energy and
Minnkota Power Coop.

Comment 3:
€) GRE believes site specific cost estimates piexviby various consulting firms are more
accurate than from cost manuals which are adjdetadflation.



Response: Agreed

(b) GRE believes that approximately $1,000 perdost effectiveness should be used as a
cutoff for BART determinations.

Response: See response to Basin Electric’'s Comment No. 2.



Attachments

1. Basin Electric’s Comments.
2. Combined Comments of Basin Electric, Great REmergy and Minnkota Power Coop.
3. Great River Energy Comments.



BASIN ELECTRIC
POWER COOPERATIVE

1717 EAST INTERSTATE AVENUE _
.. BISMARCK; NORTH DAKOTA 58503-0564 : .
* PHONE: 701-223:0441 = o -5
“FAX: 701:557-5338 S

January 8, 2010

Terry O'Clair, Director

Division of Air Quality
Environmental Health Section
North Dakota Department of Health
918 E. Divide Ave.

Bismarck, ND 58501-1947

RE:  Basin Electric Power Cooperative Comments on proposed Amendments to the
State Implementation Plan for Air Pollution Control relating to the Reduction of Regional
Haze

Dear Mr. O'Clair:

Basin Electric Power Cooperative (Basin Electric) appreciates this opportunity to offer
comments on the proposed Amendments to the State Implementation Plan for Air Pollution
Control relating to the Reduction of Regional Haze. Basin Electric agrees, in general, with your
individual BART Determination for our two generating units at the Leland Olds Facility. We also
support the Department’s determination of technical infeasibility relating to High-Dust Selective
Catalytic Reduction (SCR) as applied to cyclone boilers combusting North Dakota Lignite.

We do, however, believe that the Department is in error in its applicability determination that
Low-Dust and TE SCRs are technically feasible for reduction of Nitrogen oxides (NOx) from a
cyclone boiler firing North Dakota Lignite. The determination was seemingly based on
transference of historical operating data of biomass fired boilers whose boiier type, size, and
flue gas properties do not represent a similar enough application to justify its extension to North
Dakota Lignite-fired cyclone boilers. Most concerning was a reliance on vendor statements
alleging their willingness to consider offering guarantees of NOx reduction performance outside
the framework of binding contractual obligations to back up these statements, or evidence that
these promises of potential guarantees had any guaranteed performance levels that would
make them meaningful. This sets a dangerous precedent of vendor puffing serving as a basis
for claiming commercial availability. The clear path forward was to do the needed pilot testing,
and then base the determination on this dctual performance testing in future phases of the
regional haze program. EPA guidance is clear that when pilot testing is needed, the application
is not commercially available. When this bright-line test is ignored, where the line is drawn
becomes arbitrary and unsupportable. When a decision has hundreds of millions of dollars of
potential impacts on electrical customers throughout the Midwest, the evidence supporting
commercial availability needs to be placed on a firmer technical, legal and factual foundation.
Although we agree with your determination that Low-Dust and TE SCRs are not economically
feasible, we ask you to re-consider your determination that Low-Dust and TE SCRs are
commercially available for high-sodium-lignite cyclone boilers.

A Touchstone Energy® Cooperative )QT)(
p—

Equal
Employment
Opportunity
Employer
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Sargent and Lundy (S&L) is an independent engineering and construction management service
organization who has been a leader in the design, construction, and operation of selective
catalytic reduction within the energy industry. Furthermore, S&L has participated in the
development of the only two tail-end configured SCRs on coal-fired boilers in the United States.
S&L provided significant input as to what is known and what is unknown from their previous
experience of SCR design on Texas Lignite, Sub-bituminous, and Bituminous fired boilers. S&L
presented extensive evidence showing that pilot testing is required to design Low and Tail-end
SCR systems for several reasons, including that the chemical and physical properties of the flue
gas from combusting North Dakota Lignite in a cyclone boiler is unique and not well enough
understood—based on S&L’s previous experiences of SCR applications—to make it a
commercially available technology.

The cost of this pilot testing is estimated to be $1.5 to 2.0 million and would take 18 to 24
months to complete. This need for pilot testing provides, under EPA guidance, the bright-line
test that demonstrates that Low-Dust and Tail-end configured SCR are not a commercially
available technology for high-sodium-lignite burning cyclone boilers. We are disappointed that
EPA continues to encourage you to ignore EPA’s own bright-line test; Low-Dust and TE SCRs
require pilot testing before they can be applied to high-sodium-lignite-burning cyclones, which
precludes a determination that those applications are commercially available under any
reasonable interpretation of EPA’s own guidance.

The NDDH requested that Basin Electric prepare a cost effectiveness determination for a Tail-
End SCR application. As explained previously, it is impractical to provide a definitive cost
determination for a Tail End SCR application without completing the additional testing described
above. In May 2009, at the NDDH’s request, a hypothetical cost effectiveness determination as
developed by S&L and submitted to the Department. Hypothetical cost effectiveness were
developed under five various scenarios of various catalyst life, and other input costs, i.e. natural
gas, ammonia and subsequent sorbent control. The hypothetical cost effectiveness ranged
from a low of $4,170 per ton up to $5,976 per ton.

The hypothetical cost effectiveness determination as determined by S&L should then be
compared to the NOx control and cost impact data published by EPA as part of the Regional
Haze Rule rulemaking process, including EPA’s “Technical Support Document — Methodology
for Developing BART NOx Presumptive Limits” (EPA Clean Markets Division, June 15, 2005).
This review would indicate that EPA established the presumptive BART limits under the
Regional Haze Rule of $1,350 per ton as being cost effective for all boilers other than cyclones
while control technologies that had a cost impact greater than $1,350 were not cost effective.
SCR were determined to be cost effective on Cyclone Boilers. The average cost effectiveness
of SCR on Cyclone Boilers was determined to be $901per ton.

Attached for your consideration is S&L’s report of this regulatory evaluation. The estimated cost
effectiveness of $4,170 to $5,976 per ton for Tail End SCR on a cyclone boiler is significantly
higher than EPA established reasonable cost threshold for NOx Controls under BART of $1,350
per ton. :

Basin Electric also suggests that the Department revise what is defined as the natural”
background visibility and then re-setting the glide path for reasonable progress. Emission
sources that are beyond the control of the Department (international point sources and
particulate matter such as windblown dust and wildfires) should be removed from the
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reasonable progress determination. Multiple significant modeling efforts have been completed
for North Dakota Class | areas that indicate the significant role the international source and the
non-point source particulate matter. The conclusion that with the elimination of every in-state
emissions would still not achieve the 2018 reasonable progress goal is counterintuitive and is
misleading on several fronts. This discussion (Jan 2010) was submitted collaboratively to the
Department under separate cover by Great River Energy, Minnkota Power Cooperative and
Basin Electric Power Cooperative.

Basin Electric has now completed most of the construction of its new sulfur dioxide scrubber for
its Leland Olds station several years before when construction would have commenced if Basin
Electric had waited for the NDDH’s BART determination. A couple months ago, the NDDH
asked if Basin Electric would consider offering further early action under Reasonable Progress
for non-BART-eligible sources in North Dakota. This request came too late for Basin Electric fo
advance it to its management and board. This does not preclude consideration of this
possibility at some point in the future.

Slncerely,

Cris Mille
Senior Environmental Project Administrator

/gm;
Enclosure: Sargent and Lundy Letter to Mr. Cris Miller (January 2010)
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William DePriest'

Senior Vice President
312-269-6678
312-269-2499 (fax)

. January 6,2010

. Mr. Cris Miller

Semor Environmental Project Administrator
Basin Electric Power Cooperative

1717 E. Interstate Avenue

Bismarck, ND 58503-0564

Project: Basin Electric Power Cooperative — Leland Olds Station
Subject: BART Cost Effectiveness Thresholds

Dear Mr, Miller:

The purpose of this letter report is to present the U.S. En'vironmental Projection Agency’s (EPA’s)
determination of cost-effectiveness thresholds for retrofit emission control technologies under the
Regional Haze Rule.! Basin Electric Power Cooperatwe asked Sargent & Lundy (S&L) to perform this
evaluation to supplement the Best Available Retrofit Technology Determination prepared for Leland
Olds Station Units 1 and 2, and submitted to the North Dakota Department of Health (NDDH) in August

2006.

' S&I_‘,Vprovides comprehensive consulting, engineering, design, and analysis for electric power generation
and power delivery projects throughout the U.S., and we are very familiar with all of the major
environmental rules regulating emissions from electric generating units, including the Regional Haze
Rule. We are experienced with all aspects of air pollution control, and have prepared a number of
control technology evaluations, cost-estimates, and cost-effectiveness evaluations for electric generating
units. To complete this analysis, we reviewed nitrogen oxide (NOx) control and cost impact data
~ published by EPA as part of the Regional Haze Rule rulemaking process, including EPA’s “Technical
Support Document for BART NOx Limits for Electric Generating Units Excel Spreadsheet” and
“Technical Support Document ~ Methodology for Developmg BART NOx Presumptlve Limits” (EPA

Clean Air Markets Division, June 15, 2005)

! The Regional Haze Rule was published on July 6, 2005 “Regional Haze Regulations and Guldelmes for Best
Available Retrofit Technology Determinations,” 70 FR 39104." Unless otherwise noted, all references to EPA’s
Regional Haze Rule in this document mean the preamble and rule pubhshed on July 6,2005. .



) l-ljndy L I.'c

Based on our review of the cost impact evaluation prepared by EPA to establish the presumptive BART
limits under the Regional Haze Rule, it can be concluded that a threshold of $1,350/ton should be used to
establish the cost-effectiveness of NOx retrofit controls. In general, EPA concluded that NOx control
technologies that had a cost impact of less than $1,350/ton were cost-¢ffective (e.g., combustion controls
on all boiler types other than cyclones), while control technologies that had a cost impact greater than
$1,350 were not cost-effective (e.g., SCR on all boiler types other than cyclones).

Background

Basin Electric Power Cooperative’s (BEPC’s) Leland Olds Station (LOS) Unit 2 is a B&W cyclone-fired
unit with a turbine-generator nameplate rating of 440 MW. The unit was identified by NDDH as a
BART-eligible source under the Regional Haze Rule. As such, BEPC is required to control emissions
from LOS Unit 2 using Best Available Retrofit Technology (or “BART”). In August 2006, BEPC
submitted its BART. e‘valuati'c'mv for the Leland Olds Station, including an evaluation of NOx emission
controls on LOS Unit 2 (the “BART Determination Study”). The BART Determination Study concluded
that selective non-catalytic reduction (SNCR) with advanced separated overfire air (ASOFA) represented
BART for NOx control on LOS Unit 2, and propbsed a BART NOx emission limit of 0.35 Ib/mmBtu

@3 O-day rolling average).

Tailzend selective catalytic reduction (TE-SCR) was identified in the BART Determination Study as a
potentially available post-combustion NOx retrofit control technology for LOS Unit 2. However, the
study determined that TE-SCR would be susceptible to unacceptable catalyst deactivation from soluble
alkalis in the unit’s lignite fuel (most notably sodium). The study concluded that TE-SCR was not a
technically feasible NOx retrofit control technology due to the flue gas characteristics associated with the
North Dakota lignite fired in LOS Unit 2.

Subsequently, NDDE requested additional analysis of the cost effectiveness of the TE-SCR technology
assuming the technology was determined to be technically feasible and commerclally available. In
response to the Department’s request, BEPC submitted a cost effectiveness evaluation of the TE-SCR on
LOS Unit 2. That evaluation, dated May 27, 2009, calculated a cost effectiveness for TE-SCR (assuming
technical feasibility) to be in the range of $4,170 and $5,976/ton depending on the rate of catalyst
degredation and the cost of consumables (ammoma and natural gas). This letter report reviews the
economic impact evaluation prepared by EPA to support the final Reglonal Haze Rule, which established
a coét-effectivgness threshold for refrofit control technologies. | :

55 East Monroe Strect ¢ Chicégo, IL 60603-5780 ¢ 3 }2—269—2000~



BART Cost Effectiveness

The Regional Haze Rule requires that a détermination of BART must be based on an analysis of the best
system of continuous emission control techndlogy available and associated emission reductions
achievable, taking into consideration: (1) the technology available; (2) the costs of compliance; (3) the
energy and non-air-quality environmental impacts of compliance; (4) any pollution control equipment in
use at the source; (5) the remaining useful life of the source; and (6) the degree of improvement in
visibility which may reasonably be anticipated to result from the use of such technology.? BART is’
determined on a case-by-case basis. Guidelines for making BART determinations are included in
Appendix Y of 40 CFR Part 51 (Guidelines for BART Determinations Under the Regional Haze Rule).
The Appendix Y guidelines for BART" determmatnons identify the followmg five steps in a case-by-case

BART analysis:

Step 1, Identify All Available Retrofit Control Technologies.
Step 2. Eliminate Technically Infeasible Options. '
Step 3. Evaluate Control Effectiveness of Remaining Control Technologles

Step 4. Evaluate Impacts and Document the Results.
. Step 5. Evaluate Visibility Impacts.

Step 4 of the BART determination process involves an evaluation of potential impacts associated with

_ the technically feasible retrofit technologies. Impact evaluations should be conducted to assess: (1) costs
of compliance; (2) energy impacts; and (3) non-air quality environmental impacts. The economic
analysis performed in Step 4 of the BART determination examines the cost-effectiveness of each control
technology, on a dollar-per-ton of pollutant removed basis. Annual emissions using a particular control
device are subtracted from baseline emissions to calculate tons of pollutant controlled per year. Annual
costs are calculated by adding annual operatmg and maintenance (O&M) costs to the annualized capital
cost of an option. Cost effectiveness of an option is simply the annual cost ($/yr) divided by the annual

pollution controlled (ton/yr).

Presumptxve BART Limits

In the Regional Haze Rule EPA established presumptwe BART emission limits for SOz and NOx for
certain electric generating units (EGUS) based on fuel type, unit size, cost effectiveness, and the presence
or absence of pre-existing controls.’ The presumptive levels were intended to reflect “highly cost-
effective technologies,” while providing flexibility to States to consider source specific characteristics

when evaluating BART.

2 See, 70 FR 39105 col. 2. .
% See, 40 CFR 51 Apperidix Y Part IV, and 70 FR 39131,

55 East Monroe Street » Chicago, 11, 60603-5780 e 312-269-2000
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Methodology for Developing B_ART‘NOX Presumptive Limits

To develop the presumptive BART NOXx limits, EPA analyzed costs and emission reductions associated
with the installation of various NOx control systems at BART-eligible EGUs including combustion
control and post-combustion control systems. A detailed cost lmpact evaluation was developed using
different combinations of boiler design, fuel, arid contrel technology Results of the. NOx cost impact
evaluation, including control costs arid controlled NOx em:ssnon rates used in the evaluatxon, are
presented in EPA’s “Technical Support Document for BART NOx Limits for Electric Generating Units
Excel Spreadsheet” (“BART Excel Spreadsheet”). The methodology used by EPA to prepare the BART
Excel Spreadsheet is described in EPA’s “Technical Sup‘port Document — Methodology for Developing

BART NOx Presumptive Limits” (EPA Clean Air ‘Markets Division, June 15, 2005).

The cost-effectiveness of each retroﬁt technology was calculated based on: ) cap1ta1 cost ($/kW); (2)
fixed O&M ($/kW); (3) variable O&M (mills/kW-hr); and (4) controlled NOx emissions (Ib/mmBtu).
Capital and fixed O&M costs were adjusted based on boiler capacity to account for economies-of-scale
achievable with larger units. Variable O&M costs were calculated using each individual units’ baseline
heat input to account for individual capacity factors. Costs were developed for bituminous, lignite and
subbituminous-fired units for the following five boiler conﬁgﬁratio'ns: (1) Cyclones; (2) Cell Burners; (3)
Dry-Bottom (DB) Wall-Fired; (4) DB Turbo-Fired;-and (5) Tangentially (T) Fired units.

_ Three coal-fired control cases were used by EPA to evaluate the cost-effectiveness of combustion and
post-combustion NOx control technologies on coal-fired EGUs. A description of the three control cases,
- designated as Cases 1a, 1d, and 1e, is provided in Table 1.

4 EPA .also prepared cost effectiveness caléulattons Stoker, Wet-Bottom, and “Other” boiler configurations;
however, because of the limited number of boilers in each of those groups (5 6,and 1, respectwely) those boilers
have not been included in this summary.
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Table 1
BART Cost-Effectiveness Evaluation
‘Coal-Fired EGU Control Cases

Control

Case | Control Action Taken - _ ‘Major Assumptions/Notes
1a Installation of current NOx combustion controls for unit

with no prior controls, or which had controls installed
before 1997. For unit with controls installed in or afier
1997, install incremental controls if a complete set of
combustion controls was not installed (low NOx
Burners and Overfire Air). For Cyclone units, apply
coal reburn if no prior controls installed. For Cell
Burners, install current combustion controls if the unit
had no controls or controls were installed before 1997.
Do not include existing SCR or SNCR units in.the
Control Case NOx Rate, ’ '

Install SCR, unless unit already has SCR installed or the

1d
2004 NOx rate is already at or below the SCR: floor
rate. .

1e Install rotating overfire air (ROFA) unless unit alréady -

has SCR or the 2004 NOx Rate is already at or below -
the ROFA floor rate, or the calculated ROFA rate is
greater than or equal to the 2004 NOx rate. Also, for
Cyclone boilers install SCR. Do not include units with

If the 2004 NOx rate was less than the
floor rate established for each NOx
control technology, no controls added.

Used average heat input from 2002 -
2004 to calculate an Average NOx
Rate.

Assumed 10,000 Btu/kWh heat rate
for coal-fired boilers.

existing SCR/SNCR in the Control Case NOX rate.

Presumptive NOx BART Limits
For all types of boilers, other than cyclone units and units already equipped with post-combustion
controls (i.e., SCR and SNCR), the NOx presumptive BART limits were based on the use of current

combustion control technologies. EPA established the presumptive BART levels for each subcategory
based on control strategies determined to be generally cost-effective for all units within the subcategory.

For sources without post-combustion controls EPA established a presumption as to the appropriate

BART limits based on boiler design, coal type, and combustion controls. Thq BART NOx presumptive

emission limits are summarized in Tabl_e 2,

5 See, 70 FR 39134 col. 2.
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Table 2
Presumptlve NOx Emission Limits for BART-Eligible Coal-Fired Units*

cm , . . ’ Presumptlve
| Unit Type- . Coal‘ Typ'e. NOx Limit
| Dry-Bottom Wall-Fired Bituminous - 039
: Subbituminous 0.23
: = Lignite - : 0.29
Tangential Fired : Bituminous - 0.28 .
. Subbituminous 015
Lignite 0.17
Cell Burners Bitumincus . 0.40
: ' Subbituminous 0.45
Dry-Turbo-Fired Bituminous ' 0032
Subbituminous - 0.23
Wet-Bottom Tangentxal—Flred Bituminous : 0.62
Cyclone Boilers , All . e 0.10

*70 FR 39135 Table 2.

Presumptive BART Cost-Effectiveness

EPA developed the presumptlve NOx BART linits listed in Table 2 based on an evaluation of the cost-
effectiveness of each control technology. *A summary of the average cost-effectiveness for each control
case (calculated as the total control cost for all units within the subcategory divided by the total annual
tons of NOx removed) by boiler type is provided in Table 3.

Table 3
' Average Cost Effectiveness of NOx Controls for BART-Eligible
Coal-Fired Units by Boiler Type®

- | Boiler Type Unit Average Cost Per Ton Removed
' T Case 1a : Case 1d .- .Casele
Cyclone — All  $1330 $901 -$901
Cell Burner - All . $1,198 $1,383 - $722
DB Wall Fired-All $723 ‘ $1,554 $853
DB Turbo Fired —All - $622 _$1,483 ' $733
T-Fired - All $376 . $2,012 $875

Case 1a = current combustion controls (LNB+OFA for all boiler types) and coal reburn on cyclone boilers.
Case 1d = SCR on all units. ’
Case le = advanced combustion controls (ROFA on all boiler types) and SCR on cyclones.

¢ See, 70 FR 39135, Table 3. For EGUs currently using post-combustion controls such as SCR or SNCR to reduce NOx
during part of the year, EPA established a presumption that use of these same controls year-round is BART. EPA’s cost
impact assessment showed year-round operation of existing SCRs, compared to operation during the S-month ozone
season only, to be highly cost effective with an average cost-effectiveness of $170/ton (70 FR 39134).
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For all the boiler types (except cyclones) the NOx BART limits were based on the use of current
combustion control technologies. EPA’s cost impact-analysis found that combustion controls (Case 1a)
were generally, but not always, more cbst—eﬁ‘ective"than post-combustion controls such as SCRs (Case
1d). The cost-effectiveness of combustion control systems (for boiler types other than cyclones)
averaged between $376/ton (T-Fired Units) and $1,198/ton (Cell Burners). Combustion controls on
Cyclone Boilers (i.e., coal reburn) were determined to be less cost-effective, averaging $1,330/ton-
removed. ' '

- SCR control systems were found to be less cost-effective on all boiler types except Cyclone Boilers. The
cost-effectiveness of SCR for all boiler types other than cyclones averaged between $1,383/ton (Cell
Burners) and $2,012/ton (T-Fired units). The cost-effectiveness of SCR control on Cyclone Boilers was
determined to average $901/ton. The average cost effectiveness of combustion controls and SCR for
each boiler type and fuel (i.e., bituminous, lignite, and subbituminous) are shown in Figufc 1.

. : Figurel _ N
Average Cost Effectiveness of NOx Combustion Controls and SCR

NOx Control Cost Effectiveness

Bituminous 8 Lignite I8 Subbituminous
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cC SCR . .SCR - SCR
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~ Based on the cost impact results summarized in Figure 1 EPA concluded that combustion controls could cost-
effectively reduce NOx emissions on all boiler types other than cyclones, while post-combustion controls,
including SCR, were excluded from EPA’s presumptive BART determination based.on cost impacts.

Cyclone Cost Evaluation

EPA’s cost impact evaluation concluded that SCR was more cost-effective than combustion controls on
Cyclone Boilers. SCR was determined to be more cost-effective on Cyclone Boilers for several reasons,
including: (1) relatively high baseline NOx emission rates; (2) relatively low combustion control
efficiencies; (3) high SCR control efficiencies; (4) high combustion control capital costs (compared to
combustion controls on other boiler types); and (5) high combustion control O&M costs. Some of the

~ control and cost assumptions used by EPA to develop the BART NOx presumptive limits are summarized in
Tables 4 and 5.

Table 4
BART NOx Control Assumptions - Summary
' Boiler Type

’ : ‘ DB
NOx Rate or Control - - Cell Burner | DB Wall- | Turbeo-
Efficiency Unit Cyclone Fired Fired T-Fired
Baseline 2004 NOx Rate (units Ib/mmBtu 0.79 0.47 . 0.40 041 0.34
w/o combustion controls) _
Baseline 2004 NOx Rate (all Ib/immBt | 0.68 0.40 | 0.37 0.39 0.29
units) '
Controlled NOx Rate lb/mmBw | 047 | 037 0.27 0.22 0.19
(combustion controls) - : ' ' o
Average Combustion Control % 405% | 212% 325% | 463% | 44.1%
Efficiency* : ' '
Controlled NOx Rate (SCR) Ib/mmBtu 0.073 0.060 0.060 | 0.060 0.060
Average SCR Control ' % 89.3% 85.0% 83.8% 84.6% 79%
Efficiency** [

* Average combustion control efﬁc;ency was calculated based on the 2004 baseline NOx emission rate associated

with units without current combustion controls.
** Average SCR control efficiency was calculated based on the 2004 Baséline NOx emission rate for all units not

currently equlpped with SCR control
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| Tabie 5 | ,
BART Cost Assumptions - Summary

) Boiler Type
Control _ E DB
Technology Cost Unit - Cell Burner | DB Wall- { Turbo-
_Cyclone Fired | Fired T-Fired
Capital Costs | $/kW $72.66 | $23.43 $2343 | $2343 | $14.52
Combustion FixedO&M - | $/kW | $1.10 . $0.35 $0.36 $0.36 $0.22
Controls Variable O&M |millkWh | 026 | 007 | 007 007 | 0.02
Total Cost mill/kWh 1.80 0.50 0.47 0.50 0.27
Capital Costs $SKW - 8100 . 8100 $100 $100 $100
SCR ' Fixed O&M $xw $0.66 $0.66 $0.66 $0.66 $0.66
Variable O&M | mill/kWh 0.60° 0.60 - | 0.60 - 060 0.60
Total Cost - | millkWh 2.66 . 241 225 225 2.18

Based on a review of the control and cost assumptions summarized in Tables 4 and 5, it appears that the
most significant variable contributing to the cost effectiveness of SCR on Cyclone Boilers is the
relatively high cost of combustion controls. ACombu_stic'm controls were significantly more expensive on
Cyclone Boilers than on other boiler fypes. Capital costs-for combustion controls (i.e., coal reburn) on
cyclones averaged $72.66/kW compared to capital costs of $23.43/kW for combustion controls on Cell

- Burners, DB Wall-Fired, and DB Turbo-Fired units, and $14.52/kW on T-Fired units. Similarly, both
fixed and variable O&M costs were significantly higher for Cyclone Boiler combustion controls. 'As a
result, total annual costs for combustion controls on Cyclone Boilers averaged 1.80 mill/kWh, compared
to 0.50 mill/kWh for Cell Burners and DB Turbo-Fired units, 0.47 mill/kWh for DB Wall-Fired units and
only 0.27 mill/kWh for T-Fired units. _ '

On the other hand, the same cost assumptions were used for SCR retrofit controls regardless of boiler
type (i.e., $100/kW Capital Costs-adjusted for boiler size, $0.66/kW Fixed O&M, and 0.60 mil/kWh
Variable O&M). Overall annual costs of an SCR system were similar for all boiler types, averaging
between 2.18 mill/kWh (T-Fired units) and 2.66 mill/kWh (Cyclone Boilers).

Due to the relatively low control effectiveness and the .high cost of combustion controls (including both
capital and O&M), combustion controls were determined to be less cost effective on Cyclone Boilers
than SCR. SCR control was assumed to achieve sigtiiﬁcantly lower controlled NOx emissions (0.073
1b/mmBtu compared to 0.47 Ib/mmBtu with combustion controls) at a relatively low incremental increase
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.m capltal costs ($100/kW compared to $72. 66/kW for combustion controls). Based on these assumptlons
SCR was found to be more cost effectlve on Cyclone Boilers.than combustion controls.

BART Cost Effectiveness Conclusions .

Regardless of the assumptions used in the BART cost impact evaluation, EPA concluded that post-
combustion controls were not cost effective for all boiler types other than Cyclone Boilers. Thus, the
cost effectiveness of SCR controls on those boiler-types can be used to determine the cost-effectiveness
threshold used by EPA to conclude that post-combustion controls were not cost-effective. In addition to
the average cost effectiveness of a control technology (i.e., relative to the base case), the incremental
cost-effectiveness to go from one level of control to the next more stringent level of control (i.e., from
combustion controls to SCR) may be used to evaluate the cost impact of the more stringent control.
Flgufe 2 summarizes the average cost effectiveness of combustion controls, the average cost
effectiveness of SCR, and the incremental cost effectlveness of SCR (compared to ‘combustion controls)

for each boiler type

Figure 2
Average and Incremental Cost Effectiveness of NOx Retrofit Controls

Average and Incremental Cost Effectiveness

"® Combustion Controls _ MSCR O Incremental Cost Effectiveness |

§3,500

$3,000

$2,500

Cost Effectiveness ($/ton)

Cyclone - All Cell Burner.- All DB Wall fired-All DB Turbo fired- All T-Fired- All
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For all boiler types other than cyclones, combustion controls were determined to be a cost-effective NOx
retrofit control option while post-combustion SCR was not considered to be cost-effective. Combustion
controls had an overall average cost effectiveness (calculated by dividing total annual costs by total
annual tons of NOx removed for all boiler categories other than cyclones) of approximately $535/ton,
and ranged from $281/ton (T-Fired subbituminous units) to $1,296/ton (DW Wall-Fired lignite units).
SCR had an overall average cost effectiveness of $1,749/ton, ranging from $1,016/ton (Cell Burner —
subbituminous) to $3,060/ton (T-Fired lignite units). Other than Cyclone Boilers, the Cell Burner
category had the highest combustion control cost-effectiveness and the lowest SCR cost-effectiveness at
$1,198/ton and $1,383/ton, respectively. '

Conversely, SCR, rather than combustion controls, were determined to be cost-effective on Cyclone
Boilers. The average cost-effectiveness of combustion controls and SCR on Cyclone Boilers was
determined to be $1,330/ton and $901/ton, respectively.

Figure 3 shows the average and incremental cost-effectiveness for combustion controls and SCR on each
boiler type, and shows the approximate thresholds used by EPA to establish cost-effectiveness.

' ' . Figure3 :
Average and Incremental Cost Effectiveness of NOx Retrofit Controls
. Showing Cost-Effectiveness Thresholds

Average and Incremental Cost Effectiveness
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Based on the cost impact evaluation prepared by EPA to establish the presumptive BART limits, it can be
concluded that a threshold of $1,350/ton should be used to establish the cost-effectiveness of NOx
retrofit control technologies. In general, control technologies that had a cost impact of less than
$1,350/ton were determined to be cost-efchtiﬁé (e.g.,' combustion controls on all boiler types other than
cyclones), while control technologies that had a cost impact greater than $1,350 were determined not to
be cost-effective (e.g., SCR on all boiler types other than cyclones).” '

Again, the purpose of this letter report is to summarize EPA’s determination of cost-effectiveness
thresholds for retrofit emission control technologies under the Regional Haze Rule. This evaluation of
EPA’s cost-effectiveness threshold for retrofit emission control technologies was based on a review of
EPA documents published to support the Regional Haze Rule, and should be directly applicable to cost-

. “effectiveness evaluations included in the Leland Olds BART Determination Study. ' '

Should you need additional information, please do not hesitate to contact me.

Very Truly Yours, .

William DePriest.

Sr. Vice President and
Director Environmental Services

7 EPA'’s cost impact evaluation included a couple of notable exceptions to this general statement. For example,
combustion controls on both lignite- and subbituminous-fired Cyclone Boilers had a cost-effectiveness of $1,161/ton
and $1,167/ton (which is below the $1,350/ton threshold). Similarly, post-combustion SCR on subbituminous-fired
Cell Burners had a cost impact of $1,016/ton (which is below the $1,350/ton threshold). '
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January 7, 2010

North Dakota Department of Health
Attn: Terry O’Clair

Second Floor

918 East Divide Avenue

Bismarck, ND

~ 58501-1947

Re: Comments on Notice of Intent to Amend the State Implementation Plan for Air Pollution Control
Relating to Reduction of Regional Haze :

Please accept the attached document that was developed by Bob Paine, from AECOM, on behalf of the
undersigned Electric Cooperatives. Mr. Paine presents valid arguments for re-visiting natural
background conditions and re-setting the glide path. He recommends additional modeling to exclude
uncontrollable particulate matter {(PM) emissions, such as windblown dust and wildfires, as well as
international SO2 and NOx emissions, which are not within the jurisdiction of the North Dakota
Department of Health. The North Dakota Department of Health should also consider Mr. Paine’s
recommendations as part of their weight of evidence for determining reasonable progress under the
Regional Haze Requirements.

, //s//Mary Jo Roth //s// John Graves,
//s//Lyle Wytham Manager, Environmental Environmental Manager
Manager, Environmental Services o
Services :
BASIN ELECTRIC
POWER COOPERATIVE
A‘lb\xiam~ww

ENERGY®

A Fuchere Everef Corpermts Kot

Enc: “Visibility Projections at North Dakota Class 1 Areas with Con5|deratlon of Uncontrollable
Emissions” dated January 6, 2010
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Visibility Projections at North Dakota Class |
Areas with Consideration of Uncontrollable
Emissions |

(Comments provided for revisions to the North Dakota State Implementation Plan for Air Pollution Control
Relating to the Reduction of Regional Haze)

Robert Paine, AECOM Environment
January 6, 2010

Introduction

The purpose of this document is to comment on the use of the default natural visibility conditions defined by
the United States Environmental Protection Agency (USEPA)' to assess progress in attaining the goals of
the Regional Haze Rule (RHRY), which is the subject of the North Dakota State Implementation Plan (SIP). In
its December 2, 2009 draft SIP, North Dakota notes in Section 8.6.3.3 that, :

. “Achieving natural conditions will require the ellmmatlon of all anthropogenic sources of
emissions. Given current technology, achieving natural conditions is an impossibility. Any
estimate of the number of years necessary to achieve natural visibility conditions would require
assumptions about future energy sources, technology improvements for sources of emissions,
and every facet of human behavior that causes visibility impairing emissions. The elimination
of all SO, and NO, emissions in North Dakota will not achieve the uniform rate of progress for
this [2018], or any future planning pefiod. Any estimate of the number of years to achieve
natural conditions is questionable because of the influence of out-of-state sources.”

It is clear that the use of USEPA default natural conditions leads to unworkable and absurd results for North
Dakota’s ability to determine the rate of progress toward an unattainable goal. The definition of natural
conditions that can be reasonably attained for a reasonable application of USEPA’s Regional Haze Rule
must be revised. USEPA provides each state with ability to do this, and North Dakota should seriously
con3|der this option.

The objective of this memorandum is to summarize recent modeling studies of natural visibility conditions

" and to suggest how such studies can be used in evaluating the uniform rate of progress in reducing haze to

attain natural visibility levels. In addition, the distinction between natural visibility and policy relevant

background visibility is discussed. Treatment of this issue by other states who are also considering what to
do for their Regional Haze Rule SIPS is also discussed.

' USEPA, 2003. Guidance for Estimating Natural Visibility Conditions under the Regional Haze Rule. EPA-454/B03-005.
http:/www.epa.govittn/oarpg/tl/memoranda/th enveurhr gd.pdf.

January 2010 oo www.aecom.com
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Natural Haze Levels

The Regional Haze Rule establishes the goal that natural visibility conditions should be attained in Federal
Class | areas by the year 2064. Additionally, the states are required to determine the uniform rate of
progress (URP) of visibility improvement necessary to attain the natural visibility goal by 2064. Finally, each
state must develop a SIP identifying reasonable control measures that will be adopted well before 2018 fo
reduce source emissions of visibility-impairing particulate matter (PM) and its precursors (SO and NO,).

Estimates of natural haze levels have been developed by the USEPA for visibility planning purposes and are
described in the above-referenced USEPA 2003 document. The natural haze estimates were based on
ambient data analysis of selected PM spec1es for days with good visibility and are shown in Table 1. These
estimates were derived from Trijonis (199:) and use two different sets of natural concentrations for the
eastern and western U.S. Tombach (2008)” provides a detailed review and discussion of uncertainty in the
USEPA natural PM estimates. Natural visibility can be calculated using the IMPROVE equation which
“calculates the light scattering caused by each component of PM. Objections have been raised both in the
assumed natural concentrations of PM and in the method by which the IMPROVE equation is used to.
calculate visibility (EPRI, 2004). ‘In response, changes in the IMPROVE equation and in the method for
calculating natural visibility were developed in 2005 and are described by Pitchford et al.*

The USEPA guidance also makes provision for refined éstimates of site-specific natural haze that differ from
the default values using either data analysis or model simulations. However, most states have continued to
use the default natural haze levels for calculating the progress toward natural visibility conditions. Tombach
and Brewer (2005)° reviewed natural sources of PM and identified several Class | areas for which evidence
supports adjustments to the natural levels. Tombach (2008) also reviewed estimates of natural haze levels
" and proposed that, instead of using two sets of default natural PM concentrations for the eastern and western
US, a large number of sensitivity zones should be developed that reflect regional variability in natural PM
sources. Tombach (2008) also suggested that modeling studies are a possible approach to further revise
estimates of natural PM concentrations.

Prevnous modehng studies have shown that the estimates of natural visibility described above for “clean”
days will differ from the results of model simulations when United States anthropogenic emissions are totally
eliminated (Tonnesen et al., 2006°%; Koo et al., 20097) especially when natural wild fire emissions are

2 Trijonis, J. C. Characterization of Natural Background Aerosol Concentrations. Appendix Ain Acidic Deposition: State
of Science and Technology. Report 24. Visibility: Existing and Historical Conditions -- Causes and Effects. J. C.
Trijonis, lead author. National Acid Precipitation Assessment Program: Washington, DC, 1990.

8 Tombach, 1., (2008) Natural Haze Levels Sensitivity -- Assessment of Refinements to Estimates of Natural Conditions,
Report to the Western Governors Association, January 2008, available at

http//www.wrapair.org/forums/aamrf/projects/NCB/index.htmi.

4 Pitchford, M., Malm, W., Schichtel, B., Kumar, N., Lowenthal, D., Hand, J., Revised Algorithm for Estimating Light
Extinction from IMPROVE Particle Speciation Data, J. Air & Waste Manage, Assoc. 57: 1326 — 1336, 2007.

5 Tombagh, I., and Brewer, P. (2005). Natural Background Visibility and Regional Haze Goals in the Southeastern United
States. J. Air & Waste Manage. Assoc. 55, 1600-1620.

% Tonnesen, G., Omary, M., Wang, Z., Jung, C.J., Mbrris, R., Mansell, G,, Jia, Y., Wang, B., and Z. Adelman-(2006) -
Report for the Western Regional Air Partnership Regional Modeling Center, University of California Riverside,
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included in the model simulation. Because the URP is calculated using model simulations of PM on the 20%
of days with the worst visibility, wild fires and other extreme events can result in modeled levels of natural
haze (even without any contribution of US anthropogenic sources) that are significantly greater than the
natural levels used in the USEPA guidance for URP calculation. This could make it difficult or impossible for
states to identify emissions control measures sufficient to demonstrate the URP toward attaining visibility
goals because the endpoint is unachievable even if all US anthropogenic emissions are eliminated, as North
Dakota has already determined even for the interim goal in 2018.

Modeling studies for natural ozone and PM have been completed at the global scale with the GEOS-CHEM
model (Fiore et al., 2003% Park et al., 2004°). Park et al. (2006)*° estimated the contribution of both natural
PM and international transport of PM in the eastern and western U.S. and compared their results to the
USEPA default natural concentrations. They found significantly less difference in the natural concentrations
between the east and west compared to the USEPA default values. Their modeled western concentrations
were greater than the USEPA default values, while their modeled eastern concentrations were lower than the
default values.

- Tonnesen et al. (2006)" performed visibility modeling simulations for the WRAP using a “clean emissions”
scenario in which all (US and international) anthropogenic emissions were removed from the model, and the
GEOS-CHEM natural simulation was used to provide boundary conditions for CMAQ. . This CMAQ simulation
was not considered an adequate representation of natural conditions because some natural emissions data
were not available. However, it did include natural fire emissions and was useful for showing the maximum
visibility possible when all US and international anthropogenic emissions were totally eliminated. The model
results were evaluated for annual average visibility and extinction coefficient, shown in Figure 1. The largest
source of natural emissions in this model simulation was from wildfires, which were predominantly located in
the Western US.

Riverside, California, November. (http://pah.cert.ucr.edu/aqm/308/reports/final/2006/WRAP-
RBMC 2006 report FINAL.pdf).

" Koo B., CJ Chien, G. Tonnesen, G.Yarwood, J. Johnson, T. Sakulyanontvittaya, P. Piyachaturawat, and R. Morris,
(2009). Revised Natural Components for Regional Modeling of Background Ozone and Particulate Matter and their
Impacts on Emissions Control Strategies, manuscript under preparation.

8 Fiore, A., D. J. Jacob, H. Liu, R. M. Yantosca, T. D. Fairlie, and Q. Li (2003) Variability in surface ozone background
over the United States: Implications for air quality policy, J. Geophys. Res., 108, ACH 19-1 - ACH 19-12.

® Park, R. J., D. J. Jacob, B. D. Field, R. M. Yantosca, and M. Chin (2004) Natural and transboundary poflution influences
on sulfate-nitrate-ammonium aerosols in the United States: Implications for policy, J. Geo-phys Res., 109, D15204,
:d0i:10.1029/2003JD004473. :

19 park, R. J., D. J. Jacob, N. Kumar, R. M. Yantosca (2006) Regional visibility statistics in the United States: Natural and
transboundary pollution influences, and implications for the Regional Haze Rule, Atmos. Env., 40: 5405-5423.

" Tonnesen, G., Omary, M., Wang, Z., Jung, CJ,, Morris, R., Mansell, G., Jia, Y., Wang, B., and Z. Adelman (2006)
Report for the Western Regional Air Partnership Regional Modeling Center, University of California Riverside,
Riverside, California, November. (hitp:/pah. cert uctr. edu/aqm/308/repons/f|nal/2006/WRAP-

RMG 2006 _report FINAL.pdf).
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More recently, Koo et al. (2009) have completed CMAQ model simulations of natural ozone and haze levels
using a more complete natural emissions inventory. The updated Koo et al. natural visibility modeling is
currently the best available estimate of natural visibility for the worst 20% model days. It represents the
absolute maximum visibility conditions possible in the model when all anthropogenic US and international
emissions are controlled. However, those results have not yet been evaluated to identify the modeled natural
concentratlons for the worst 20% visibility days.

Pohcy Relevant Background Visibility

The use of natural haze levels is an unattainable goal for U.S. domestic planning purposes because the
Regional Haze Rule does not have jurisdiction over international emissions. A more appropriate goal would
be based on the background conceniration resulting from a combination of natural PM and international
transport of PM.

For air quality planning purposes, the USEPA has identified the policy-relevant background (PRB) ozone
concentration as that which would occur in the United States in the absence of anthropogenic emissions of
VOC and NO, in continental North America (USEPA, 2007). The PRB ozone concentration represents.the
contribution of international transport of ozone and photochemical production from biogenic VOC and NO,
precursors within North America. The PRB is useful for ozone planning using air quality models because it
defines the minimum level of ozone that can be simulated in the model when all anthropogenic emissions of -
VOC and NO, are controlled 100% in North America. Similarly, PRB levels could be defined for PM,5 and for
haze, and this would be useful for estimating the rate of progress that the states are making through the
control of domestic sources of visibility impairing species.

PRB Ievels of haze can be evaluated in air quality model simulations by excluding all anthropogenic
emissions within North. America, or more appropriately, excluding all anthropogenic emissions within the US
only (especially relevant for North-Dakota). Such model simulations have not yet been completed; however,
existing RPO data sets could be modified to perform new CMAQ simulations for use in this analysis.

The RPOs have completed modeling studies using source apportionment tools to evaluate individual sources
that contribute to visibility impairment at Class | Areas. Both WRAP and CENRAP have performed CAMx
simulations using the Particulate Source Apportionment Tool (PSAT) to evaluate emissions sources that
contribute to sulfate and nitrate at receptor sites. Figure 2 shows the CAMx PSAT results for major
contributors to sulfate for the 20% worst visibility days at the Lostwood Wilderness Area (LWA) and Theodore
Roosevelt National Park (TRNP) Class | areas. The source apportionment results provide some of the same
information that would be obtained from model simulations to evaluate PRB haze. For example, the
contribution of boundary conditions in the CAMx PSAT results represent contributions of international
transport from areas outside the model domain, although parts of in Canada and Mexico are included within
the model domain and are represented explicitly in the PSAT results. Flgure 2 shows that in the PSAT
results, Canadian point sources of SO, (PT_CN) and international transport were the two largest sources of
sulfate at both the LWA and TRNP Class | areas, producmg approximately 1.6 ug/m® of sulfate of the total of
248 ug/m at LWA, and approximately 0.93 ug/m® of sulfate of the total of 1.61 ug/m® at TRNP. For both
sites, point sources of SO, within North Dakota were ranked below these sources as the third largest source
of sulfate in the PSAT results. A

While the PSAT results are useful for identifying the relative important of different source regions and
emissions source categories at individual Class | Areas, there would be advantages to also performing a
model simulation that included only international transport (including Canadian and Mexican emissions) and
natural emissions to more accurately estimate PRB haze levels that North Dakota could then adopt as a
refined natural background visibility goal for the Regional Haze Rule.
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Texas and Colorado SIP Issues

There are many similarities between the Regional Haze Rule (RHR) chalienges for North Dakota and Texas
in that both states have significant international and natural contributions to regional haze in Class | areas in
their states. The Texas Commission on Environmental Quality (TCEQ) has introduced alternative RHR glide
paths to illustrate their rate of progress toward the RHR goals. Since TCEQ has already gone through the
process of a RHR State Implementation Plan (SIP) development and comment period, it is instructive for the
North Dakota to look at the TCEQ approach, the comments provided to TCEQ, and TCEQ's reaction to the
comments. _

In addition, Colorado's approach to Reasonable Further Progress prudently focuses upon source groups and
particulate species for which Colorado sources contribute significantly to regional haze for the worst 20%
haze days. This approach, consistent with that of Texas, concludes that some of the particulate species that
contribute to regional haze are hlghly variable, not principally from anthropogenic sources, difficult to model
and difficult to control.

Similarities Between North Dakota and Texas

Similarities to be considered for the RHR SIP development in both North Dakota and Texas mclude the items
listed below. :

e Both states have Class | areas for which a considerable fraction of the regional haze is
due to international transport

e Both states have Class | areas in their western portion, which results in the prevailing
winds taking emissions from within their states away from those Class | areas.

e The distance to the nearest Class | areas associated with the pi'evailing winds is many
hundreds of kilometers.

e The impact of the large haze precursor emitters in each state is noticeable when the wind
directions advect their plumes toward the Class | areas, but this happens only a small
fraction of the time. :

* As a result, there is a substantial reduction in SO, and NO, emissions from the BART-
eligible spurces in each state, but this reduction results in a relatively small impact on
regional haze mitigation. Additional emission reductions that are advocated by some
commenters would, therefore, have a minimal benefit on vnsnblhty improvement at
substantial cost.

e In the RHR SIP development, both states have attempted to account for the effects of
-anthropogenic emissions that they can contro! in alternative analyses. These analysis
result in a finding that the in-state emission reductions come closer to meeting the Uniform
Rate of Progress glide path goals for 2018. However, due to the low probability of impact
of these sources on the worst 20% days, the efiectiveness of in-state emlssmn controls on
anthropogenic sources subject to controls is inherently limited.
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Differences Between RHR SIP Approaches: North Dakota and Texés

Although both North Dakota and Texas have presented alternative analyses that attempt to present the effect
of emissions that each state can control and discount the rest, the two states have used different
approaches. The nature of these differences and a dlscussmn of the approaches taken by each state are
noted below .

e North Dakota appears to have not reduced the decnvuew value of the natural condition
endpoint, but instead altered the beginning point. On the other hand, TCEQ appears.io
have - altered the endpoint. It is my opinion that altering the endpoint to reflect haze
components that are currently affecting visibility but which cannot be controlled by the
Regional Haze Rule has its merits. The beginning point is set by observatlons so it
should not be altered

 TCEQ decided that coarse and fine PM measured at the Class | areas were due to natural
causes (especially on the worst 20% days), and adjusted the natural conditions endpoint
accordmgly The Federal Land Managers (FLMs) agreed with this approach for the most
part but suggested that only 80% of these concentrations would be due to natural
causes, and 20% would be due to anthropogenic causes. TCEQ determined from a
sensitivity analysis that the difference in these two approaches was too small to warrant a
re-run of their analysis, but it is important that the FLMs agreed to a state-specific
modification of the natural conditions endpoint, and this substantially changed the -
perceived rate of progress of the SIP plan toward the altered natural conditions endpoint. -

e  Although the TCEQ did not address other particulate matter components in this same way,
. our independent analysis of the worst 20% haze days in 2002 for Class | areas in North -
~Dakota suggest that other components, such as organic matter due to wildfires, could be
substantially due to-natural causes, so that this component should also be considered as

at least partially natural. _

e The TCEQ discussed the issue of how emissions from Mexico could interfere with -
progress on the RHR, but they did not appear to adjust the glide path based upon Mexican
emissions. On the other hand, North Dakota did make adjustments based upon
anthropogenic emissions that could be controlled, but did not take into account any
specific particulate species that are generally not emltted by major anthropogenic sources -
~of SO and NOx

Colorado RHR Issues Consistent with Texas

Similar to Texas, Colorado' has determined that SO, and NO, are precursors to important visibility PM
species, are predominantly due to anthropogenic sources, and can be effectively controlled for stationary
sources. The other four PM species that affect visibility are coarse and fine matter as well as organic and

'2 See Appendix 2-2 at htth/Www.tCeg.state.tx.usﬁmQlementation/air/sig/bart/haze appendices.html.

® Colorado has posted stakeholder presentations at

http://www.cdphe.state.co. us/ap_/ReglonaIHaze/RHFebOSreasonablegrogress pdf and
http//www.cdphe.state.co.us/ap/RegionalHaze/stakepresentation02-27-08.pdf.
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elemental carbon. Colorado has determined that sources of these constituents are mostly natural and
. difficult to quantify, mode!, and control. This is consistent with Texas in that the focus should be on the

progress made in controlling emissions from stationary sources of SO, and NO.. In North Dakota, the
" recommended BART reductions for SO, and NO, sources go well beyond the fractional progress toward zero
emissions by the first milestone year of 2018, which represents less than 25% of the time period of the RHR
implementation. : : ‘

Recommendations and Conclusions

| recommend that North Dakota consider alternative endpoints to the natural conditions glide path for
progress on the worst 20% haze days in order to indicate a more rational analysis. The use of the natural
conditions provided by the default EPA approach to the RHR results in an outcome that is counterintuitive
- and frustrating because it indicates that even with a total shutdown of in-state emissions, not even the 2018
goal is met.

* North Dakota could accomplish this goal in one of two ways. It could, similar to what was done in Texas,
identify particulate matter components that are inherently dominated by natural emission sources such as
windblown dust and wildfires on the worst 20% haze days. For example, the FLMs have already agreed with
Texas that 80% of the coarse and fine particulate matter for these days could be considered to be
uncontrollable and due to natural causes. | recommend that organic matter be added to this list, for which
_ well over 50% would likely be attributable to natural causes (wildfires) on the 20% worst haze days when this

particulate matter component is dominant. However, this approach does not address the issue of
uncontroliable international emissions. :

Therefore, a better approach that | recommend' would be to combine the effects of the uncontrollable
particulate matter components and the SO, and NO4 emissions from international sources to determine a
new glide path endpoint that is achievable by controlling anthropogenic emissions within the USA only. To
compute this new endpoint, | recommend that CMAQ modeling be conducted for the base case (already
done) and then for a future endpoint case with no USA anthropogenic emissions, but with particular matter
emissions associated with uncontrollable coarse matter, fine matter, and organic carbon, as well as for SO,
and NO, emissions associated with all non-USA sources set to the current baseline levels. Then, North
Dakota could use a relative reduction factor (RRF) approach to determine the ratio of the haze impacts
between the base case and the reasonable future case, and then apply the RRF values to the baseline haze
to obtain a realistic “natural conditions” haze endpoint. '

14 These comments and recommendations were discussed with Gail Tonneson, who has provided helpful input and
review for this document.
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Table 1:  Average Natural Levels of Aerosol Components from Table 2-1 of Guidance for
:Estimating Natural Visibility Cpnditions Under the Regional Haze Rule (EPA, 2003)

" Exror Extinction

West (ughn’)  East (ughn’) Factor Eif;ﬁf:)"'
Ammonium sulfate* 012 0.23 2 3
Ammoninm niteate 0.10 0.10 2 . 3
Osganic carbon mass © ' 0.47 140 2 4
Elemental carbon 0.02 0.02 23 10
Soil 0.50 0.50 1%-2 1
Coarse. Mass : 30 : Y ) 1%-2 Y ,

ar " Affer Tnjoms, see footnote 12 .

b Values adjusted to represent chemical species in current IMPROVE light extinction algorxthm Trijonis
estimates were 0,1 pig/m® and 0.2 pg/m’® of ammonium bisulfate.

¢t . Values adjusted to represent chemical species in current IMPROVE kght extinction algorithmn; Trijonis
estimates were 0.5 pg/m® and 1.5 pg/n?’ of orgamc compounds.
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Figure 1: WRAP Clean Model Simulation Annual Average for Visibility (top) and Extinction
Coefficient (bottom) from Tennessee et al. (2006)
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Figure 2: CAMXx Source Apportionment Results for Major Contributors to Sulfate for the 20% Worst
Visibility Days at Lostwood (top) and TNRP (bottom) Class | Areas
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GREAT RIVER
ENERGY®

12300 Eim Creek Boulevard e Maple Grove, Minnesota 55369-4718 ¢ 763-445-5000 e Fax 763

January 7, 2010

North Dakota Department of Health
Attn: Terry O’Clair v
Second Floor

918 East Divide Avenue

Bismarck, ND

58501-1947

Re: Comments on Notice of Intent to Amend the State lmplementatlon Plan for Air Pollution Control
Relatmg to Reduction of Regional Haze

Great River Energy is a generation and transmission electric cooperative based in Maple Grove,
Minnesota. Our two coal-fired power plants are located in North Dakota: Coal Creek Station, a 1,129-
megawatt plant located near Underwood; and Stanton Station, a 190-megawatt plant located near
Stanton. Great River Energy respectfully provides the following general comments to North Dakota’s
Regional Haze State Implementation Plan (“SIP”).

Since 2005, Great River Energy has been working with the North Dakota Department of Health (“NDDH")
to define Best Available Retrofit Technologies (“BART”) for three of our coal-fired units in North Dakota.
Both Coal Creek Units 1 and 2, as well as Stanton Station Unit 1, are BART affected sources due to their
dates of construction and their modeled contributions to visibility impairment in North Dakota Class 1
areas, Lostwood Wilderness Area and Theodore Roosevelt National Park’s North, South and Elkhorn

Units.

Great River Energy originally submitted detailed BART analyses for our affected units, Stanton and Coal
Creek stations, in June and August, respectively, of 2006. Each BART submittal was amended several
times in response to Environmental Protection Agency (“EPA”), Federal Land Manager and NDDH
comments. Stanton’s final BART submittal was provided in January 2008 and Coal Creek’s in December
2007. These documents were the foundations for the NDDH BART determinations, and draft Title V
permits-to-construct, which were issued in May of 2008, and act as reference materials in the NDDH
Reglonal Haze Rule SIP.

NDDH technical modeling appropriately utilizes the most up-to-date modeling science as grounded by
actual monitored data to ensure relative accuracy.

Great River Energy supports using the best and most current science as part of regulatory decision
making. Specifically, Great River Energy strongly believes that “models” must be calibrated to actual

A Touchstone Energy® Cooperative 7(\1) : q',:s Contains 100% post consumer waste
=z



monitored data, as much as technically feasible. It is clear that models must be “tuned” to meet local
conditions in order to provide more accurate results. Otherwise, uncalibrated modeled results will not
provide the necessary foundation for regulatory decision making. Modeling science continues to
develop as new chemistry and better meteorology are incorporated.

With respect to regional haze modeling, NDDH spent significant technical resources and time
“calibrating” EPA’s default model, by nesting CALPUFF within CMAQ for more refined treatment of
plume dispersion than would have otherwise been accomplished with the CMAQ model. The hybrid
CMAQ-CALPUFF model was “tuned” to local monitored results and then used to project emissions for
the glide path. It was clear that the NDDH'’s technical efforts provided a more accurate model in most
situations. For future modeling, Great River Energy encourages NDDH to continue to use the most up-
to-date modeling science, and to continue to calibrate these models with actual monitored data to
ensure their relative accuracy.

The glide path is a “goal” and not an absolute, as defined by rule. “Natural,” or non-manmade, and
international sources are both significant and outside of NDDH control.

NDDH must preserve its ability to adjust the glide path for non-manmade and international emissions,
which are completely outside of its control. As part of the weight of evidence, NDDH has modeled a
scenario that eliminates all North Dakota emission sources that were used in the baseline. Even
“zero”ing these emissions, NDDH demonstrates that the state cannot hit the first reasonable progress
goal in 2018. In short, the international and non-manmade emissions are more significant in achieving
“natural background” conditions than ND sources contained in the modeling database. By adjusting the
glide path to exclude non-manmade and international emissions, as part of its weight of evidence,
NDDH can more accurately demonstrate reasonable progress towards natural background conditions in
2064 through reductions over which it has control.

The BART rule treats smaller, non-presumptive sources (less than 750 MW) differently. EPA
determined that these smaller sources should not be held to presumptive limits, unless the state
exercises its discretion in order to meet reasonable progress goals.

It is important to note that significant technical and financial resources were spent to provide the
complete BART evaluations and other supporting documentation. National emission control experts,
including but not limited to Alstom, URS, and the Washington Group, were hired to provide engineering
estimates based on their knowledge of recently installed controls, material costs, and site specific
limitations. Their site specific recommendations should be considered more accurate than comparable
information that could have been derived from older cost manuals, WhICh are then adjusted for
inflation, as suggested by the Federal Land Managers '

EPA clearly established presumptive BART emission rates for sources greater than 750 MW. These
emission rates were deemed cost effective based on EPA’s cost per ton estimates. NDDH BART
determinations represent higher cost effective determinations than the BART rule. As an example,
NDDH appears to use a somewhat arbitrary and largely unsubstantiated $3600/ton cost effectiveness
threshold, as compared to ~$1000/ton in the BART rule. Great River Energy provided an analysis of cost
effective controls as supported by the BART rule in our Cost Effectiveness Memo, dated July 3, 2007,
which was included as an appendix in Coal Creek and Stanton stations’ final BART determinations.



Given the inaccuracy of the model(s), as discussed, and the costly control of emissions, it is imperative
that reasonable, cost effective determinations be consistently applied, not only in North Dakota but in
the region, to ensure competitive energy production. The Regional Haze and BART rules have distinct
requirements to make reasonable progress towards a goal of natural background conditions, in a cost
effective manner, as deemed appropriate by the North Dakota Department of Health.

Although more than the rule requires, Great River Energy generally supports NDDH BART
determinations as being within their statutory discretion to meet glide path goals.

Sincerely,

Mary Jo Roté

Manager, Environmental Services
Great River Energy

Cc: Greg Archer, GRE
Deb Nelson, GRE
Diane Stockdill, GRE
Steve Smokey, GRE



