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Environmental Protection Agency 
 
 
 

Comment 1:  Purpose/Legal Authority, last paragraph, p. 3:  We note that the Coyote Station 
Permit to Construct is contained in Appendix A not Appendix D.  Please clarify. 

 
Response:  The reference will be clarified to indicate the Coyote Permit to Construct is in 
Appendix A. 
 
Comment 2:  Tables 6.3 and 6.4, pp. 41-42:  The NOx emissions inventory for 2018 has been 
changed from previous versions reviewed.  Please explain this change.  It appears the point 
source number was revised downward to include projected emissions reductions from the Coyote 
Station.  If so, we note that the Coyote Permit to Construct doesn’t require compliance with the 
revised NOx limit until July 1, 2019.  Therefore, it is not appropriate to include the reduction in 
the 2018 inventory.   
 
Response:  The installation of the separated overfire air will be completed by July 1, 2018 or 
earlier.  Based on our experience with the M.R. Young Station, the effects in reducing emissions 
should be immediate.  By the end of 2018, we believe the NOx will be reduced to the level of the 
Permit to Construct.  Since we are indicating the reductions that will be achieved by this SIP 
revision, we believe it is appropriate to include the reductions from Coyote. 
 
Comment 3:  Exclusion of Montana Dakota Utilities Heskett Unit No. 2, p. 66-68: 
(A) Table 7.2 – This table will need to be revised to include updated 98th percentile visibility 

impact results based on approved modeling. 
 
(B) We are in the process of reviewing MDU’s December 17, 2009 revised modeling report.  

EPA will provide additional comments on this issue if the revised modeling fails to 
address our concerns.  See comment #21 below for more detail.   

 
Response:   
(A) Agreed 
(B) No response necessary.  It is the Department’s understanding that EPA agrees that 

Heskett Unit 2 is exempt from BART. 
 
Comment 4:  Section 7.4.2, Department BART Determinations, p. 69-77:  The modeling to 
determine if each BART-eligible source has a significant impact on visibility was performed by 
NDDH using the CALPUFF model following EPA’s Interagency Workgroup on Air Quality 
Modeling (IWAQM) Phase 2 Summary Report and Recommendations for Modeling Long Range 
Transport Impacts specified in the Guidelines for BART Determinations Under the Regional 
Haze Rule, 40 CFR Part 51, Appendix Y.  However, NDDH conducted an alternative cumulative 
visibility modeling approach in the NOx BART determinations for M.R. Young and Leland Olds 
because it believes single source modeling results “tend to be five to seven times larger” than 
results when the same source is combined with all other sources in a cumulative analysis 
(although for other pollutants that affect visibility - PM and SO2 - it appears that the State used 
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the single source method contained in the BART Guidelines).  The basis for NDDH’s belief is 
that the perceived change in visibility from controls on a single source is reduced when 
background contributions from other sources are included in the modeling.    
 
EPA does not agree that the single source modeling under the BART Guidelines overstates the 
degree of visibility improvement from emission reductions at the source.  The Clean Air Act 
establishes a National goal of eliminating man-made visibility impairment from all mandatory 
Class I Federal areas.  Use of a clean background (i.e., not considering other nearby sources) is 
consistent with the ultimate goal of the program to reach natural background conditions.  
Moreover, the consistent use of a clean background in BART evaluations in North Dakota and 
surrounding states will foster emission reductions that will speed achievement of natural 
background conditions, and will ensure equity among states in achieving this goal.  The NDDH 
has already modeled the 98th percentile values using the BART Guidelines’ methodology for 
evaluating visibility improvements from the various control options.  These values need to be 
used when weighing the visibility benefit factor in the NOx BART analyses. 

 
In addition, North Dakota has noted elsewhere that “according to the Regional Haze Rule, the 
focus of visibility improvement demonstrations is the 20% worst visibility days, not the cleanest 
days.”  This statement is contradicted by several provisions in the Regional Haze Rule that call 
for assessment of both the most and least impaired days.  See, e.g., 40 CFR 51.308(d)(2), (f)(1), 
and (g)(3).  
 
Response:  The Clean Air Act in Section 169A(g)(2) states:  “in determining best available 
retrofit technology the State (or the Administrator in determining emission limitations which 
reflect such technology) shall take into consideration the costs of compliance, the energy and 
nonair quality environmental impacts of compliance, any existing pollution control technology in 
use at the source, the remaining useful life of the source, and the degree of improvement in 
visibility which may reasonably be anticipated to result from the use of such technology;” 
[emphasis added].  We believe the cumulative modeling provides a much more accurate estimate 
of the degree of improvement in visibility which may reasonably be anticipated to result 
from the use of SCR. 
 
The difference between cumulative and BART single-source modeling results starts with the 
logarithmic relationship between deciview and light extinction, which is based on the proven 
concept that an observer will detect visibility changes more easily in clean air than in dirty air.  
Deciview is related to light extinction using the equation 
 

dv = 10 x ln(bext / 10) 
 
where 
 dv = deciview 
 bext = light extinction in units of inverse mega-meters (Mm-1) 
 
In BART single-source modeling, the incremental impact of the subject source is based on a 
background of natural visibility conditions only.  In cumulative modeling, as conducted by 
WRAP, the incremental impact of the subject source is based on a background of natural 
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visibility conditions plus the impact of a complete inventory of all other source emissions which 
affect visibility.  Therefore, calculated delta-deciview for the subject source for the cumulative 
case will be lower than for the single-source case. 
 
A simple hypothetical example can illustrate the difference in single-source and cumulative 
visibility modeling.  Assume that a subject source is contributing 5 Mm-1 to total light extinction 
and that the natural visibility background is 20 Mm-1.  Under single-source modeling, delta-
deciview for the subject source would be calculated: 
 
 delta-dv = [10 x ln(25 / 10)] – [10 x ln(20 / 10)] = 9.16 – 6.93 = 2.23 
 
WRAP and the NDDH have found that adding a complete emissions inventory in the cumulative 
modeling will typically result in a background more than double the natural visibility conditions.  
So to complete the example for the cumulative modeling case, we assume a background of 50 
Mm-1 and the same subject source.  Delta-deciview for the subject source would be calculated: 
 
 delta-dv = [10 x ln(55 / 10)] – [10 x ln(50 / 10)] = 17.05 – 16.09 = 0.96 
 
Therefore, inclusion of the complete visibility-affecting emissions inventory in the cumulative 
modeling produces a smaller, but more realistic, observer-detected difference of 0.96 deciview 
from the subject source.  In fact, for this example, the cumulative modeling result falls below the 
generally recognized observer-detectable threshold of about 1.0 deciview.  Thus, the example 
illustrates that the impact of the subject source plume against a clean background would be much 
more noticeable to an observer than the impact of the same plume against the more realistic 
dirtier background.  And, obviously, any change in visibility-affecting emissions from the 
subject source would have a smaller impact on the observer under the cumulative modeling 
scenario. 
 
In the figure below, delta-deciview has been plotted for several background deciview levels, 
based on the subject source, above.  The included background levels range from a clean natural 
background to a dirty background representing the cumulative effect of many visibility-affecting 
sources.  The plot includes the two points calculated above.  The plot illustrates the general 
dependency of the observed visibility change (delta-deciview) on the background level, and the 
fact that an observer’s perception of visibility change can vary greatly depending on the 
background deciview level.  In fact, for this example, there is a factor of 6.6 difference in delta-
deciview for the cleanest background compared with the dirtiest background (3.15 / 0.48 = 6.56). 
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To further illustrate the difference in single-source and cumulative visibility analyses, the NDDH 
conducted additional modeling using actual sources.  For this illustration, the NDDH grouped the 
BART-applicable Coal Creek, Leland Olds, and Milton R Young Generating Stations (in North 
Dakota) as an effective single source.  Single-source and cumulative modeling analyses were 
conducted to determine the incremental visibility improvement at Theodore Roosevelt National 
Park from the 3-source group, based on BART controls.  Calpuff system versions 5.8, the new 
IMPROVE equation, annual average natural background, and consistent annual emission rates 
(for the three noted sources) were applied for both analyses.  The 90th percentile visibility day 
from the single-source modeling results was used to emulate the 20% worst day average from the 
cumulative modeling results. (Given that the typical distribution of 20% worst day visibilities 
tends to be skewed toward the high end, the 90th percentile day may somewhat understate the 
20% worst day average).  Note that the post-BART emissions inventory for the cumulative 
analysis included changes only to the three sources referenced above. 



 
 

5

 
Results of the NDDH modeling analyses are summarized in the table below.  The modeling 
analyses discussed above are compared in the first two columns of results. 
 
 

  
20% Worst Day 

Avg.  Cumulative 
Modeling 

 
90th Percentile Day 

Single-Source 
Modeling 

90th Percentile Day 
Single-Source 

Modeling Using 
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 from the addition of BART controls to the three 
generating stations based on single-source modeling is about twice that found from cumulative 
modeling.  These results are consistent with the hypothetical example discussed above. 
 
Also shown in the table are results of a third modeling scenario, i.e., single-source modeling 
based on the North Dakota BART modeling protocol.  Consistent with EPA recommendations at 
the time (2005), the North Dakota BART protocol specified the use of Calpuff Version 5.7, the 
old IMPROVE equation, and a natural background reflecting cleanest days.  In addition, the 
protocol specified use of maximum 24-hour emission rates, per the BART Rule.  As indicated in 
the table, use of this protocol resulted in a much greater “apparent” improvement in visibility, 
about a five-fold increase in the result from the cumulative modeling.  This illustration, 
therefore, is another basis for the NDDH statement in the SIP that BART single-source modeling 
over predicts by a factor of 5 to 7.   
 
All BART modeling conducted by the NDDH and industry was based on the North Dakota 
BART protocol.  Given differences in the North Dakota BART protocol (compared to later 
protocols), combined with the logarithmic nature of the relationship between deciview and light 
extinction, it becomes clear that BART single-source modeling could have greatly overstated the 
more realistic results obtained from recent cumulative modeling for North Dakota. 
 
Note that use of the ND BART single source modeling produces a visibility improvement at 
Theodore Roosevelt National Park (2.295 dv) which achieves compliance with the uniform rate 
of progress goal (2.3 dv as discussed in Section 5 of the North Dakota SIP).  If one was to accept 
the premise that these single-source modeling results are realistic, it would logically follow that 
North Dakota has met the uniform rate of progress based on BART controls for the three 
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modeled sources, and that the need to address additional (non-BART) visibility-affecting 
emissions reductions in North Dakota is therefore less compelling. 
 
The 20% worst-day average metric from cumulative modeling and the 90th percentile day metric 
from single-source modeling have been compared in this illustration as they constitute a 
comparable moment of the annual distribution of daily visibility predictions.  Obviously, the 98th 
percentile day metric from single-source modeling would provide an even greater exaggeration 
of actual visibility change than the 90th percentile, in the context of the 20% worst-day average 
metric required to measure progress with respect to visibility goals under the regional haze rule.   
 
The Leland Olds Station and M.R. Young Station are not subject to the BART Guideline (see 
response to Comment 43.B regarding the M.R. Young Station).  In the BART Guideline (40 
CFR 51, Appendix Y, Section I.H) it states “For sources other than 750 MW power plants, 
however, states retain the discretion to adopt approaches that differ from the guidelines.”  The 
Department is exercising this discretion for these sources since the cost of SCR is very high on a 
dollar per ton basis and on incremental cost basis.  Therefore, the cumulative visibility modeling 
results were weighted significantly in our decision not to require SCR. 
 
Comment 5:  SO2 BART section, p. 71:  The SO2 BART determination for Stanton Station Unit 
1 may result in too high a limit when burning Powder River Basin (PRB) coal.  Please see our 
Comment #49 below for more detail. 
 
Response:  See response to Comment 49. 
 
Comment 6:  NOx BART section, p. 73:  We do not agree that SNCR satisfies the BART 
requirements for Leland Olds Unit 2 and M.R. Young Units 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. 95-96:  The NDDH utilized a hybrid 
modeling approach for determining the status of its Class I areas with respect to the rate of 
progress visibility goals.  This approach involved nesting a local NDDH CALPUFF modeling 
domain within the WRAP National CMAQ domain, and applying the CALPUFF model in a 
retrospective sense to more realistically define plume geometry for local point sources.  The 
hybrid modeling results were used in a weight of evidence analysis to evaluate the effect of 
emission sources located outside of North Dakota.  Please note that the last version of this 
modeling protocol to be reviewed by EPA was a draft dated April 2007 (i.e., we never received 
the final October 2008 version for review).  As modeling science has improved, there have been 
a number of technical changes in the CALPUFF modeling system and EPA/FLM recommended 
default settings since NDDH proposed the CMAQ/CALPUFF hybrid modeling approach in 
2007.  In the Reasonable Progress modeling, the hybrid CALPUFF/CAMx modeling results were 
adjusted based on IMPROVE monitoring data, and it is not clear whether the use of these 
obsolete settings affected the weight of evidence factors or the Reasonable Progress 
demonstration.  The settings NDDH used in the CALPUFF model within the hybrid modeling 
system would not be considered technically sound if contained in a regulatory modeling protocol 
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for a future project.  However, in this instance it does not appear to have made a difference since 
North Dakota is not able to meet the uniform rate of progress with either the WRAP analysis or 
NDDH’s hybrid modeling system.      
 
Response:  EPA was sent the final October 2008 version of the modeling protocol.  The protocol 
was sent by email from Steve Weber to Kevin Golden on October 6, 2008 (see attached copy of 
this email). 
 
As discussed in Section 8.5.6, the NDDH ultimately applied its hybrid modeling system to adjust 
or add value to WRAP CMAQ visibility modeling results, rather than as a stand-alone tool for 
absolute visibility projections.  The adjustment is based on a correction where hybrid CMAQ-
CALPUFF model output is involved in both the numerator and denominator of the correction 
factor (fraction).  Therefore, the effects of the NDDH alternative CALMET/CALPUFF technical 
settings (reflected in both numerator and denominator model output) would have largely 
“cancelled out” when the correction factor was applied.  In fact, had the CALMET/CALPUFF 
technical settings been reset to be completely consistent with EPA recommendations, it is not 
likely the correction factor would have meaningfully changed. 
 
Comment 8:  Section 8.6.1, Hybrid CMAQ-CALPUFF Performance Evaluation, p. 132, 1st 
paragraph, 1st sentence:  Model performance was tested for the 90th percentile days.  In addition, 
NDDH needs to compare performance on the 98th percentile day consistent with the BART 
metric.   
 
Response:  Section 8.6.1 has been revised to include hybrid model performance for the 98th 
percentile day.   
 
Comment 9:  Section 8.6.2.3, Apportionment by Source Group, pp. 146-153:  We note that 
focus was on North Dakota EGUs and boundary condition groups due to their relatively “small” 
and “large” contributions, respectively.  Since NDDH needs to be looking at what is within its 
control, North Dakota EGUs become the largest contributors.  We also note that North Dakota’s 
NO3 percent contribution in 2018 actually increases at LWA (Table 8.16, p. 152), so it appears 
that there may be additional NOx sources within North Dakota’s control that can be addressed.  
This increase may be related to increased oil and gas development in the area.   
 
Response:  As we noted in the SIP, we believe WRAP has overestimated the increase in NOx 
emissions from oil and gas production activity in North Dakota.  Although the percent 
contribution for the North Dakota sources increases in 2018, the actual contribution (µg/m3) and 
the total contribution of all sources decreases by 2018.  The only area which increases the actual 
contribution to nitrates (µg/m3) in LWA is Canada (see WRAP TSS). 
 
Comment 10:  Section 8.6.2.5, Conclusions, pp. 156-157:  NDDH concludes that while the 
addition of proposed BART controls will substantially decrease the visibility impact of North 
Dakota EGUs, these EGUs comprise only a small component of total 20% worst day impacts at 
TRNP and LWA.  The text needs to also note that during periods when EGU emissions are 
transported into the Class I areas, the proposed BART reductions will significantly improve 
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visibility.  This can be demonstrated by referencing the peak day and 98th percentile CALPUFF 
results for each EGU.   
 
Response:  Even though modeling demonstrated that North Dakota EGUs comprise only a small 
component of general 20% worst-day average impact at TRNP and LWA, the NDDH 
acknowledges that BART reductions from these EGUs likely resulted in substantial visibility 
improvement on certain worst days with favorable meteorology.  Language has been added to 
the conclusions in Section 8.6.2.5 to facilitate this acknowledgement. 
 
Comment 11:  Section 9.5.1, Step 1, pp. 177-181:  We have several comments related to this 
section.  First, please note that the Q/D approach does not work for sources like Oil & Gas where 
the emissions are spread out over large areas, but cumulatively the emissions and impacts from 
these sources can be significant.  In addition, the narrative needs to acknowledge the potential 
impact of primary PM if emissions are large.  Next, please note that the reference to the BART 
Guidelines under the Q/D discussion is not necessarily applicable for Reasonable Progress 
purposes.  Lastly, it appears that Heskett Station Unit 2 was omitted from the sources reviewed 
in Table 9.4.  Please clarify.  
 
Response:  The Q/D analysis can work for certain oil and gas facilities such as compressor 
stations or natural gas processing plants.  We agree it would not work well for oil production or 
development facilities.  This has been added to Section 9.5.5. 
 
With regard to oil and gas production and development emissions of particulate matter, both the 
Department and WRAP agree that emissions will be very small.  The only emissions that are not 
covered in other source categories would be fugitive emissions from road and well pad 
construction.  These emissions are short duration (a few days or less) and are subject to the 
fugitive dust control requirements in NDAC 33-15-17.  As can be seen from Table 6.1 and 6.3, 
road dust emissions, which includes emissions associated with oil and oil development and 
production, are not expected to increase from 2002 rates.  We do not anticipate any significant 
increase in visibility degradation due to PM emissions from oil and gas production activities. 
 
Regarding the Q/D discussion for exemption from BART, we believe this is highly relevant.  
When the visibility impact of a source is so small it can be exempted from BART, additional 
controls under reasonable progress are likely not to be 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 comments 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 Claus Sulfur 
Recovery Units raises questions regarding why newer data could not be utilized.  
Advancements in energy efficient technology and heat transfer media may affect tail gas 
treatment unit operational needs.  Current data should be available and may indicate 
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lower energy and steam usage.  Please verify that these concerns with the WRAP report 
were not carried over into the North Dakota SIP.           

 
(B) There appear to be numerous NOx controls available at costs similar to, or less than, those 

selected under BART, raising the question of why Antelope Valley and Coyote Station 
warranted a decision by NDDH that NOx controls carry excessive costs.  Since NDDH 
has already determined BART controls - similar to the control options analyzed for the 
Reasonable Progress units - to be cost effective and to provide visibility improvement, it 
is unclear how similar controls on the EGUs at Antelope Valley and Coyote Station 
would not be justified.      

 
(C) Some average cost effectiveness figures are lower for control options that provide greater 

reductions, e.g., Low NOx Burners (LNB)+SNCR at Antelope Valley Units 1 & 2 and 
Low-Emission Combustion (LEC) Retrofit at Tioga Gas Plant’s five 1920 hp 
reciprocating engines.  The clear advantage of these options warrants further 
consideration by NDDH.   

 
(D) The estimated cost effectiveness of control options for Tioga Gas Plant’s rebuilt engines 

(2350 hp) appears to be inaccurate since reductions are underestimated for add-on 
controls.  Despite emission reductions achieved during rebuild, the percent control 
efficiency should not differ that much from engines that are not currently operating at 
peak performance.  It appears that NDDH relied on the WRAP’s May 18, 2009 Draft 
Supplementary Information for Four-Factor Analyses for Selected Individual Facilities in 
North Dakota, which assumed that “air-to-fuel ratio adjustments, ignition timing 
retarding, and LEC retrofit would not achieve further emission reductions since the 
estimated emission reductions for these measures are less than the reductions which 
appear to have already been achieved.”  However, the above reductions should have been 
assumed on top of reductions which appear to have been achieved through rebuild.  In 
addition, the WRAP report indicates that SCR reduces emissions from reciprocating 
engines by 90%; therefore, NDDH needs to explain its use of 80% for the 1920 hp 
engines and 50% for the 2350 hp engines.  Using an inappropriately low control 
efficiency will result in a biased high cost effectiveness of a control option.   

 
Response:   
(A) EPA has provided no evidence to support their claim that advancements have been made 

in energy efficiency and heat transfer media.  The NDDH believes the cost estimate 
represents a reasonable representation of the cost of a tail gas clean up unit.  Any savings 
in energy, including steam, will have a minor impact on the annualized costs.  We believe 
the estimate is within the +30% range of accuracy of the EPA Air Pollution Control Cost 
Manual recommended by EPA. 

 
(B) In the BART determinations, visibility impacts were given very little weight for SO2 and 

NOx because of the inaccuracy of the BART single source modeling unless the control 
option had a high cost effectiveness or incremental cost.  If cost effectiveness or 
incremental cost was high, we considered the cumulative type modeling.  Had visibility 
impacts been weighed more heavily, some of the referenced selected BART technologies 
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would not have been chosen.  In evaluating reasonable progress, we evaluated the cost on 
a dollar per ton basis and the amount of visibility improvement (as you have correctly 
pointed out that the Department can consider).  For Antelope Valley Station, all controls 
will improve visibility in the most impaired days by 0.01 deciviews or less.  For the 
Coyote Station, the improvement is 0.04 deciviews or less and for the Tioga Gas Plant it 
is 0.05 deciviews or less.  The maximum improvement for these facilities combined is 
0.11 deciviews at LWA and 0.03 deciviews at TRNP during the most impaired days.  To 
achieve this minute amount of improvement would require an annual cost of 68 million 
dollars.  The Department has concluded that the trivial amount of visibility improvement 
does not warrant such costs.  As pointed out in the SIP, other control options will 
improve visibility on the most impaired days even less. 

 
(C) The Department did evaluate LNB+SNCR at the Antelope Valley Station and LEC 

Retrofit at the Tioga Gas Plant (see Tables 9.8 and 9.9).  The cost on a dollar per 
deciview basis and the trivial amount of visibility improvement does not warrant 
requiring these controls. 

 
(D) In establishing a baseline for calculating the cost effectiveness of a control option, we 

used the emissions for the 2350 Hp engines after they were refurbished since it represents 
current normal operations for these engines and anticipated future emissions.  You cannot 
ignore money that has been spent to reduce emissions before the reasonable progress 
analysis began or was ever envisioned.  To do so would provide an artificially low cost 
for additional reductions and is contrary to the methodology for making BART and 
BACT determinations. 

 
The WRAP Report dated May 18, 2009 lists an efficiency of 80-90% in Table 4-1 for the 
1920 Hp engines.  Table 4-2 lists an efficiency of 80%.  The NDDH has determined that 
80% is more reasonable for emission limits that must include startup, shutdown and 
malfunctions.  For the 2350 Hp engines, the WRAP Report lists a range of 33-67% (see 
Table 4-2).  The NDDH determined the middle of the range was appropriate for these 
engines that are emitting 70% less NOx than the engines that were not refurbished. 

 
Comment 13:  Section 9.5.1, Step 3, p. 183-185:  Visibility improvement is not one of the four 
Reasonable Progress statutory factors (cost of compliance, time necessary for compliance, 
energy/non-air quality environmental impacts of compliance, and remaining useful life of any 
potentially affected sources), but the State has the flexibility to consider it in decision-making.  
The State selected a number of emission units for potential Reasonable Progress controls; 
however, as shown in Table 9.9, NDDH may have eliminated these from consideration due to a 
perceived small visibility improvement attributed to each control measure.  The cost 
effectiveness ($/ton) for reducing emissions at a number of the sources considered for 
Reasonable Progress controls is similar to the cost effectiveness that NDDH considered 
appropriate for control at the BART sources.  Thus, it is reasonable to consider controlling these 
sources as well.  The relatively low visibility benefit for controlling an individual unit should not 
be a major factor to consider when selecting Reasonable Progress measures; given the ultimate 
purpose of the Regional Haze program, cumulative effects across sources need to be considered.  
In addition, since NDDH has chosen to rely heavily on visibility improvement for its decisions 
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on Reasonable Progress controls, we consider it important to include the 98th percentile day 
results in addition to the 20% worst days results.  In our view, since the 98th percentile day 
results are used in determining BART, and NDDH has chosen to rely on visibility improvement 
in determining Reasonable Progress controls, it makes sense to include the 98th percentile day 
results under Reasonable Progress to supplement the 20% worst days results.   
 
Response:  The purpose of the Regional Haze program is to improve visibility.  The Department 
considers this purpose in its decision making process.  EPA, in this comment, acknowledges that 
a state has the right to consider the amount of visibility improvement.  Because of the purpose of 
the rule, visibility improvement has weighed heavily in our determinations on reasonable 
progress.  (See our discussion in the response to Comment 12B on how visibility was weighed 
for the BART determinations.)   
 
In 40 CFR 51.308(d) it states “The reasonable progress goals must provide for an 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 51.301 states 
“most impaired days means the average visibility impairment (measured in deciviews) for the 
twenty percent of monitored days in a calendar year with the highest amount of visibility 
impairment.”  Least impaired days means the average visibility impairment (measured in 
deciviews) for the twenty percent of monitored days in a calendar year with the lowest amount of 
visibility impairment.  Because of the reasonable progress requirements and the regulatory 
definitions, we believe 98th percentile values for visibility improvement are inappropriate. 
 
The maximum amount of improvement that would be achieved by the top controls listed in Table 
9.9 is: 
 
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 conditions. 
 
If the top technologies from Table 9.9 are assessed cumulatively, the improvement would be 
0.169% at TRNP and 0.561% at LWA.  The Department considered this amount of improvement 
to be inconsequential.  The other technologies evaluated would provide even less improvement.  
The capital cost to provide this much improvement is estimated at 243 million dollars with an 
annualized cost of over 68 million dollars.  The cost effectiveness is over 618 million dollars per 
deciview at LWA and 2.3 billion dollars per deciview at TRNP.  EPA’s Guidance for Setting 
Reasonable Progress Goals Under the Regional Haze Program (June 1, 2007) states “Therefore, 
in assessing additional emissions reduction strategies for source categories or individual, large 
scale sources, a simple cost effectiveness estimates based on a dollar-per-ton calculation may not 
be as meaningful as a dollar-per-deciview calculation... .”  It appears EPA is ignoring its own 
guidance by dwelling on the dollar-per-ton cost effectiveness and ignoring the dollar-per-
deciview cost effectiveness.  We stand by our decision not to require additional controls. 
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Comment 14:  Section 9.5.1, Time Necessary for Compliance, p. 185:  As noted in our August 
12, 2009 preliminary comments on the WRAP’s May 18, 2009 Draft Supplementary Information 
for Four-Factor Analyses for Selected Individual Facilities in North Dakota, this timeline for 
compliance seems to be overestimated and/or doesn’t account for steps that can be completed in 
parallel.  In addition, the time necessary for compliance should not include time to develop 
regulations.  If new regulations are necessary, such regulations need to be submitted with the 
forthcoming SIP.  The WRAP report indicated that two years may be needed to develop the rules 
to implement Reasonable Progress strategies.  This statement implies that the State lacks 
authority to develop and submit a SIP to address Reasonable Progress and Long-Term Strategy 
requirements, including relevant Reasonable Progress measures.   Please verify that these 
concerns with the WRAP report were not carried over into the North Dakota SIP.  
 
Response:  The Department has stated that up to 6½ years would be needed to implement any 
additional controls.  In the case of the Coyote Station it may be longer depending on when that 
portion of the SIP is approved.  The Department believes it can issue Permits to Construct for the 
Coyote Station and Heskett Station that contain requirements to reduce emissions.  However, we 
believe the full-time frame listed in the EC/R report is reasonable. 
 
Comment 15:  Section 9.5.1, Reasonable Progress Goals – Required Controls for Point Sources, 
p. 186-187: Again for comparison, since NDDH has chosen to rely on visibility improvement in 
determining Reasonable Progress controls, it is appropriate to also provide and consider the 98th 
percentile day results in aggregate.  In addition, given that the cost effectiveness ($/ton) for 
reducing emissions at a number of the sources considered for Reasonable Progress controls is 
similar to, or less than, the cost effectiveness that NDDH considered appropriate for control at 
the BART sources, it is unclear why some additional Reasonable Progress controls are not 
warranted in the current planning period.   
 
Response:  See responses to Comments 12B and 13. 
 
Comment 16:  Section 9.5.4, Coyote Station, p. 189:  It appears that NDDH believes at least this 
minimal level of control is reasonable now.  As such, why isn’t it included as a required 
Reasonable Progress control in the SIP?  Further, why is the related Permit to Construct 
contained in Appendix A, BART Modeling Protocols and Analyses?  Finally, this “agreement” 
must not preclude NDDH’s re-evaluation of this source in future planning periods. 
 
Response:  The Department determined under the Reasonable Progress Analysis that no 
additional controls were required at the Coyote Station.  Although no additional controls are 
required by rule or law, we have reached an agreement with the owners of the plant to reduce 
NOx emissions even though no visibility improvement will be realized.  To avoid any precedent 
for other sources under the Reasonable Progress analysis, the Coyote discussion is not included 
under the Point Sources Section (Section 9.5.1).  The discussion regarding the Coyote Station 
has been relocated to Section 10.6.1, Emissions Reductions Due to Ongoing Air Pollution 
Control Programs. 
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Comment 17:    Section 9.6, Visibility Modeling and Weight of Evidence, p. 191-193: 
The statement that implementing additional controls at Antelope Valley Station, Coyote Station, 
and Tioga Gas Plant “will not significantly affect current visibility conditions or the amount of 
time necessary to achieve natural conditions” – is misleading.  Visibility improvement in 
aggregate should result in more progress.  These sources are within NDDH’s control (as opposed 
to the Canadian sources) and are cost effective to control.  We understand that NDDH is not able 
to meet the uniform rate of progress in this planning period, but this does not justify the lack of 
Reasonable Progress controls on these sources.    
 
Response:  We strongly disagree with your assertion that the statement that additional controls at 
the Antelope Valley, Coyote Station and Tioga Gas Plant “will not significantly affect current 
conditions or the amount of time necessary to achieve natural conditions” – is misleading.  As 
pointed out in the response to Comment 13, application of the most efficient cost effective 
($/ton) controls will only produce a 0.169% improvement in visibility during the most impaired 
days at TRNP and 0.561% at LWA.  The amount of time to achieve natural conditions would 
decrease from 156 years to 151 years at TRNP and from 232 years to 201 years at LWA.  We 
stand by our statement. 
 
As for requiring controls, see the Response to Comments 12B and 13 and our Reasonable 
Progress analysis with the SIP. 
 
Comment 18:  Table 9.14, Reasonable Progress Goals, p. 195:  The addition of the goals based 
on WRAP’s modeling approach is useful; however, clarification should be provided as to which 
goals are being established by NDDH. 
 
Response:  The SIP has been revised to indicate the Reasonable Progress goals are based on the 
Department’s modeling. 
 
Comment 19:  Section 10.6.5, Smoke Management Techniques for Agriculture and Forest 
Management, pp. 204-205:  A statement needs to be added that NDDH will re-evaluate potential 
emissions reductions on sources within North Dakota’s control in future planning periods. 
 
Response:  Agreed 
 
Comment 20:  Section 11.6, Rules for Non-BART Point and Area Sources, p. 213:  Although 
NDDH has determined that it is not reasonable to control these sources during the current 
planning period, this section implies that NDDH lacks authority to develop and submit a SIP to 
address Reasonable Progress and Long-term Strategy requirements, including relevant 
Reasonable Progress measures.  It is not appropriate to use this lack of authority as justification 
for elimination of Reasonable Progress controls in the current planning period nor is a 
commitment of this nature acceptable to address requirements. 
 
Response:  The Department has not used the lack of clarity regarding implementation of controls 
on non-BART sources as a reason for not requiring control.  The reasons for not requiring 
control are based on the four statutory factors (see Section 9.5.1 of the SIP and our response to 
Comments 12B and 13).  Since our analysis of the four statutory factors indicated additional 
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controls were not reasonable, we had no reason to clarify our authority for these controls.  Before 
the next review period, the NDDH’s authority will be clarified. 
 
Comment 21:  Appendix A.2.2, AECOM’s August 12, 2009 Response to Concerns Regarding 
BART Exemption Modeling for Heskett Unit 2:  
(A) NDDH’s 2006 CALPUFF BART exemption modeling indicated that baseline emission 

impacts would result in a visibility impact of 0.82 deciviews (dv) at TRNP and 0.58 at 
LWA. Predicted visibility impairment exceeding 0.5 dv would make the facility subject-
to-BART.  MDU then contracted with ENSR to make refinements to the State’s analysis 
that included reducing the grid size from 3 km to 1 km and a number of other settings in 
the model that are not consistent with current EPA defaults settings for the CALFUFF 
model.  To address this issue, in November 2009 NDDH, EPA, MDU, and the FLMS 
negotiated a modeling protocol that involved rerunning the model for BART applicability 
using the current EPA default model settings.  MDU recently completed the revised 
modeling and provided the results in a December 17, 2009 report.  The results show that 
the facility is exempt from the BART requirements.  EPA has obtained and is reviewing 
the modeling files to verify these results.  Given that this updated modeling was 
completed after the start of the current public comment period on the Regional Haze SIP, 
EPA will provide additional comments on this issue if the revised modeling fails to 
address our concerns.  Please note that NDDH will need to revise the SIP to include the 
revised modeling and your related conclusions.  The revision will need to follow North 
Dakota’s public participation process for SIP revisions. 

   
(B) We also note an inaccurate reference in Appendix A.2.2 stating that EPA accepted Rapid 

Update Cycle (RUC) prognostic meteorological data for use in NDDH’s SO2 Periodic 
Increment Review.  EPA has not taken action to approve NDDH’s Periodic Increment 
Review.    

 
Response: 
(A) The Department believes MDU Heskett Unit 2 is exempt from the BART requirements 

and apparently EPA now agrees with that determination.  The source will be reviewed 
under the Reasonable Progress requirements.  An initial review of this source indicates a 
95% reduction in SO2 (wet scrubber) and a 40% reduction in NOx (SNCR) will produce a 
visibility improvement of only 0.009 deciviews at TRNP and 0.003 deciviews at LWA 
during the most impaired days.  It is unlikely that any additional controls will be required. 

 
(B) We acknowledge that final action has not been taken. 
 
Comment 22:  Appendix B.5, BART SCR Technical Feasibility Analysis for North Dakota 
Lignite:    
(A) While we agree with your determination that Low Dust SCR and Tail-End SCR are 

technically feasible, we do not agree with all of the technical aspects or conclusions of 
the analysis, especially as they relate to High Dust SCR.  As you know, we have done a 
thorough review of the technical feasibility analyses submitted by Minnkota for Units 1 
and 2 at Milton R. Young Station and NDDH’s preliminary BACT determination 
published for public notice on June 11, 2008.  Our comments and supplemental 
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information were provided in previous letters from EPA Region 8’s Office of 
Enforcement, Compliance, and Environmental Justice, to the North Dakota Department 
of Health, Division of Air Quality.  Our letters provided substantial information and 
evidence that all SCR technology, including High Dust SCR, is technically feasible at 
facilities burning North Dakota lignite, and we continue to stand by those comments. 

 
(B) Please see p. 8 of the Institute of Clean Air Companies (ICAC) May 2009 White Paper 

on SCR Control of NOx Emissions from Fossil Fuel-Fired Electric Power Plants, 
contained in Enclosure 3 for your use.  This paper addresses feasibility of SCR on lignite-
fired boilers and, while noting “[l]ignite from different mines has some common 
characteristics but also differs in some significant ways,” states that “[w]ith proper 
design, lignite applications can be successful.”  The ICAC paper addresses the technical 
issue of high sodium in lignite and states that “[t]hese poisons are not an issue as long as 
the catalyst stays above dew point conditions.”   

 
Response: 
(A) We stand by our response that HDSCR is not technically feasible for North Dakota 

lignite.  The preponderance of the evidence indicates HDSCR cannot be successfully 
operated on North Dakota lignite and is, therefore, not technically feasible. 

 
(B) This White Paper was developed by companies that are in the business of selling air 

pollution control technology.  Therefore, their statements must be evaluated carefully and 
proper consideration given to the source.  The White Paper states “These poisons [Na/K] 
are not an issue as long as the catalyst stays above dew point conditions.”  This is in 
direct contrast to Zheng, et. al., (2008) that found that the submicron Na and K aerosols 
migrate into the catalyst pores by diffusion, most likely surface diffusion, with 
temperatures above the dew point.  Zheng, et. al., found rapid catalyst deactivation under 
normal operation conditions.  This statement is also in conflict to experience with 
biomass boilers.  Under normal operating conditions (i.e. above the dew point) rapid 
catalyst deactivation has been found.  Most, if not all, biomass boilers are now equipped 
with tail-end SCR (e.g. Amager Station).  Ceram, in Minnkota’s response to questions 
about the SCR cost estimate (2/11/10), states “Small aerosol particles can penetrate and 
neutralize active catalyst sites even in dry conditions.”  Ceram also stated “Catalyst 
installed in even low dust and tail-end locations are poisoned from the exposure to the 
flue gas” and “moreover, the high levels of phosphorus, sodium and potassium found in 
the mineral analysis will increase deactivation rates.”  It is also in direct conflict with the 
Minnkota efforts to secure a catalyst guarantee for a tail-end or low-dust SCR.  Two 
companies, Ceram and Haldor Topsoe, refused to offer guarantees without previous pilot-
scale testing.   

 
 The White Paper does not state which type of SCR (HDSCR, LDSCR, or TESCR) will 

be successful with proper design.  The Department has determined that only LDSCR and 
TESCR will be successful.  The Department’s opinion may not be in conflict with the 
White Paper; the White Paper is just not specific enough for any determination to be 
made. 
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Comment 23:  Appendix C.1, Leland Olds SCR Cost Estimate:  We have numerous concerns 
with the May 2009 Leland Olds BART Update, Tail-End Selective Catalytic Reduction 
(TESCR) Cost Effectiveness Evaluation, as prepared by Sargent & Lundy for Basin Electric and 
utilized by NDDH in its BART determinations for Leland Olds.  In summary, several 
unsubstantiated and likely inappropriate assumptions impact the cost effectiveness numbers 
relied upon by NDDH to eliminate SCR in its BART determinations for Leland Olds Units 1 & 
2.  These assumptions result in calculated costs for TESCR that are biased high.  If a more 
reasonable set of assumptions are incorporated into this analysis, it will likely show SCR to be 
cost effective on the cyclone unit (Leland Olds Unit 2), and it may also be cost effective for the 
wall-fired unit (Leland Olds Unit 1).  Please see our detailed comments in Enclosure 2.   
 
Response:  For making cost estimates for control technology review, the BART Guideline 
recommends the EPA Air Pollution Control Cost Manual (EPA/452/13-02-001).  However, the 
manual cannot be used for determining the cost of TESCR (Section 2.4 for Selective Catalytic 
Reduction).  Although the Control Cost Manual cannot be used for TESCR, it does provide a 
statement on the accuracy of the cost estimates generated by the manual.  Chapter 2, Section 2.2 
states “As mentioned in Chapter 1.1, the costs and estimating methodology in this Manual are 
directed toward the “Study” estimate with a nominal accuracy of +30% percent.”  We believe 
Basin Electric’s estimate is within +30%.  With the respect to the specific comments: 
 
(A) Steam for reheat. 
 
 Basin Electric has indicated that using steam for reheat in North Dakota winters 

represents unique challenges that would greatly increase operation and maintenance costs 
and downtime.  A steam reheat system would have to be designed for -40°F temperatures 
plus the operator must have the capability to service the system in the harsh conditions of 
a North Dakota winter.  As indicated by Minnkota, their previous experience with the 
reheat of the flue gas from Unit 2 using steam was not positive and was abandoned.  The 
Department believes this experience is directly applicable to Leland Olds Station. 

 
 There is no indication that the units at Leland Olds are turbine limited.  Therefore, using 

steam could have an electrical penalty for the units.  For Unit 2, this could amount to 
nearly 5 million dollars per year. 

 
(B) Engineering calculations should be able to provide a reasonable estimation of the cost 

within an accuracy of +/-5%. 
 

This statement is contrary to the BART Guideline which recommends using the Control 
Cost Manual which has an accuracy of +30%.  Perry’s Chemical Engineer’s Handbook 
describes five levels of cost estimates 1) Order of Magnitude, 2) Study with an accuracy 
of +30%, 3) Preliminary with an accuracy of +20%, 4) Definitive with an accuracy of 
+10%, and 5) Detailed with an accuracy of +5%.  Detailed cost estimates require final 
drawings, specifications and site surveys.  In order to achieve a +5% accuracy, detailed 
engineering analyses including plans and specifications for the SCR system will have to 
be prepared.  The BART Guideline does not require this level of detail. 
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(C) The operating life of TESCR catalyst can be expected to be in the range of 50,000 hours. 
 
 Minnkota was unable to secure any guarantee for the life of a TESCR catalyst.  EPA’s 

expected catalyst life appears inconsistent with at least two catalyst/SCR vendors.  
Without pilot scale testing, no definitive statement regarding catalyst life can be made. 

 
(D) Only when the catalyst in the TESCR is being cooled down to below the water dew point, 

such poisoning will occur. 
 
 See response to Comment 22.  In Haldor Topsoe’s paper entitled “The Influence of 

Biomass Burning in the Design of an SCR Installation” they indicate that the tail-end 
installation after a wet FGD will only minimize the amount of poisoning species entering 
the SCR.  To counter this poisoning, Haldor Topsoe used four counter measures to 
minimize risk.  These included a “bio-optimized” catalyst with a high vanadium content 
and a high number of active sites to make the catalyst less susceptible to poisoning by 
alkali metals.  All of this indicates that poisoning of TESCR catalyst is a real concern 
especially with organically associated sodium and potassium. 

 
 EPA claims that the wet scrubber will mostly absorb the sodium and potassium aerosols 

in the acidic scrubber slurry.  This statement is in conflict with data from Markowski et. 
al. (1983).  Markowski’s data indicates the wet scrubber at M.R. Young Unit 2 does not 
remove the submicron sodium and potassium aerosols that cause SCR catalyst 
deactivation.  The data actually suggests an increase in submicron aerosols.  Based on 
this data, the Department believes a wet scrubber that is designed for sulfur dioxide 
control will have little effect on the sodium and potassium submicron aerosols.  However, 
the Department agrees that the sodium and potassium aerosol concentration entering 
either a LDSCR or TESCR will be sufficiently low to allow successful operation. 

 
(E) The Leland Olds LDSCR and TESCR systems would be similar to the M.R. Young 

systems.  Minnkota, in their detailed response to questions by the NDDH and EPA 
(2/11/10), has responded to this same issue.  The SCR process consultant for Minnkota 
calculated a temperature gradient of 43-45°F.  The catalyst vendor recommended a 
design up to 600°F.  Based on 50°F temperature gradient and a heat input of 5120 x 106 
Btu/hr for Unit 2, Basin Electric has estimated that reheating the flue gas will consume 
approximately 115 x 106 Btu/hr.  Minnkota has estimated, based on a temperature 
gradient of 43°F and a heat input of 4885 x 106 Btu/hr, that 96.2 x 106 Btu/hr will be 
required to reheat the flue gas for Unit 2.  The difference is attributable to the 7°F 
temperature gradient difference and the difference in heat input to each unit.  Since final 
design specifications are not required for this estimate (+30% accuracy required), Basin 
Electric’s estimate of a 50°F temperature gradient and a flue gas temperature of 600°F 
are reasonable. 

 
EPA claims that the only relevant information from pilot testing would be the catalyst 
deactivation rate.  The Department believes pilot scale testing will also help optimize the catalyst 
volume that is required; the catalyst surface area required, the required reagent injection rate, 
expected reagent slip, whether a wet ESP is required for ammonium bisulfate and/or ammonium 
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sulfate emissions and an appropriate catalyst maintenance plan.  All of these issues will affect the 
annualized cost.  However, the NDDH believes the cost of LDSCR and TESCR can be 
estimated, without pilot testing, to within +30 which is equivalent to the accuracy of EPA’s 
Control Equipment Cost Manual which is recommended by the BART Guideline. 
 
EPA has indicated that two weeks is too much time to replace the catalyst.  EPA has suggested 
that five days would be more appropriate.  Assuming 3 layers of catalyst, each layer would 
contain 177 m3 of catalyst or approximately 85 modules.  Schirmer et. al. in the paper In-Situ 
SCR Catalyst Replacement indicated it took 9 days to replace 90 modules at the TVA Allen 
Fossil Plant not including cool down and vacuuming of the reactor.  Cool down of the reactor 
and vacuuming is expected to take 3-4 days.  In addition, reheating of the SCR prior to startup 
will take another 1-2 days.  Based on this data, the NDDH believes the S&L estimate of two 
weeks to replace the catalyst is reasonable. 
 
EPA has questioned the catalyst replacement schedule.  Basin Electric has estimated the cost 
based on a six-month and 12-month replacement schedule.  The NDDH believes LDSCR and 
TESCR will have a replacement schedule that is probably greater than 12 months (10,000 hours 
equals 13.7 months).  Although 12 months is slightly less than the 10,000 hours the Department 
suggested was necessary for technical feasibility, no one knows the actual deactivation rate 
without pilot scale testing.  Because of the lack of vendor guarantees, a replacement schedule of 
12 months appears reasonable.  A replacement schedule of 13.7 months would decrease the cost 
effectiveness by approximately $52 per ton or 1.0 – 1.4%.  The Department considers this 
insignificant.  The Department has determined that the cost is excessive at both the low end and 
high end.  The Department also considered the amount of visibility improvement in the BART 
determination.  The amount of improvement between SCR and the next most efficient option is 
negligible. 
 
Specific issues include: 
 
(A) The catalyst volume of 530 m3 seems high.   
 
 Minnkota has projected a total initial catalyst volume of 768 m3 for M.R. Young Unit 2 

(256 m3 per layer and 3 layers).  M.R. Young Unit 2 is rated at 477 MWe and Leland 
Olds 2 is rated at 440 MWe.  The M.R. Young Unit 2 design volume was provided by a 
vendor.  The DOI, in their consultation comments, estimated that 645 m3 of catalyst 
would be required for Leland Olds Unit 2 based on the EPA’s Air Pollution Control Cost 
Manual.   Given the Minnkota catalyst volume estimate, the DOI estimate and the 
uncertainties regarding the catalyst deactivation rate, the catalyst volume appears to be on 
the low side and therefore acceptable for the cost estimate. 

 
(B) The selected NOx Efficiency of 85% appears low – see response to Comment 25. 
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(C) A capacity factor of 92.3% is erroneous since it is based on catalyst replacement every 
six months.   

 
 From 2000-2008 Leland Olds Unit 2 had a capacity factor of 87.4% based on hours of 

operation.  Catalyst maintenance will decrease this availability.  Using a capacity factor 
of greater than 92.3% does not appear to be reasonable based on the operating history. 

 
(D) The price of $7,500 per cubic meter appears high.   
 
 This is the same cost provided for the M.R. Young Station which the NDDH understands 

is based on a vendor quote plus shipping, handling and taxes.  It appears the cost is 
reasonable. 

 
(E) The power cost of five cents per kilowatt appears high.   
 
 The Energy Information Administration (EIA) reports that the average retail price of 

electricity in North Dakota is 6.89 center per kilowatt.  They also report that the average 
wholesale price of electricity in the MRO (formerly MAPP) area was 4.86 cents per 
kilowatt hour which is the lowest in the country (5.72 cents/kilowatt hour average for the 
U.S.).  The S&L estimate of five cents per kilowatt hour appears reasonable. 

 
(F) Natural gas prices are currently between $3 to $5 MMBtu rather than $8 to $12 MMBtu 

(inferred that cost of natural gas is too high).   
 
 Wellhead natural gas prices have been as much as $14/MMBtu in the recent past.  

Projecting natural gas prices must take into account the U.S. economy, new legislation or 
rules for the control of greenhouse gases including the surge in demand for natural gas as 
a substitute for other fossil fuels to reduce GHG, market price speculation, the ability of 
supply to keep up with demand and inflationary pressures.  The Energy Information 
Administration (EIA) has predicted that the commercial price will range from $10.65 - 
$12.12 per MMBtu from 2011-2030 (calculated as 2008 dollars).  The NDDH believes 
$8 - $12/MMBtu is a reasonable estimate of average natural gas prices over the life of the 
SCR system given the many factors that can influence the cost. 

 
(G) Ammonia costs are currently more in the range of $300-400 per ton rather than $450-700 

per ton.   
 
 Ammonia costs are directly related to the cost of natural gas since most anhydrous 

ammonia is produced from natural gas.  Based on the NDDH’s expectation that natural 
gas prices will increase, the range of ammonia cost of $450 - $700 per ton is reasonable. 

 
(H) EPA notes that SCR retrofits in the U.S. are well below the $/kw price range calculated 

by S&L.   
 
 EPA provided no details to support this claim.  The NDDH notes that Basin Electric’s 

estimate is for TESCR; most SCR installations in the U.S. are HDSCR which have a 
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much lower cost.  ERG has noted in their review of the PGE Boardman BART analysis 
that the cost of SCR has escalated rapidly since 2004.  ERG found actual costs exceeding 
$267/kw for HDSCR (2007 dollars).  For the Boardman Plant, ERG’s estimate was $206 
- $267/kw.  The Black and Veatch estimate was $309/kw.  S&L has used $376-$387/kw 
for TESCR which includes a reheat system and gas-to-gas heat exchangers not associated 
with HDSCR.  The NDDH believes the capital cost estimate is reasonable given the 
uncertainties such as the design volume of the reactor. 

 
Comment 24:  Appendix C.4, November 2009 Minnkota Supplemental NOx BACT Analysis 
Reports for Units 1 & 2:  In response to Minnkota’s Supplemental BACT Reports, NDDH sent a 
November 25, 2009, letter to Minnkota citing a lack of detailed and comprehensive cost data 
documentation in the Supplemental BACT Reports and the failure to address the use of main 
boiler steam for flue gas reheat.  NDDH requested that this information be submitted, as well as 
a demonstration that the cost of NOx removal for SCR is disproportionately high compared to the 
cost of NOx control in other recent Best Available Control Technology (BACT) determinations 
for coal-fired power plants.  EPA has reviewed the Supplemental BACT Reports and wholly 
supports the statements in NDDH’s November 25, 2009 letter.  Given the fact that you are not 
satisfied with Minnkota’s analysis and have requested additional supplemental information, it is 
not appropriate to rely on this cost analysis in the BART context at this time.  EPA has also 
identified additional problems and concerns with the Supplemental BACT Reports which must 
be addressed for BART purposes as well, in accordance with the requirements of 40 CFR 
51.308(e)(1).  (SIP must include documentation for BART analyses.)  These additional problems 
and concerns are summarized as follows:      

 
(A) The additional outage time estimated in the Supplemental BACT Reports for catalyst 

cleaning/replacement seems very high and is not supported.  Considering there are 
regular planned outages for both units, these times should be attributed to catalyst 
cleaning/ replacement activities that would not otherwise be accommodated during these 
planned outage events. 

 
(B) The estimated catalyst replacement schedule under both scenarios used in the 

Supplemental BACT Reports is much shorter than EPA would expect for Low-Dust 
Selective Catalytic Reduction (LDSCR) and TESCR systems.  Furthermore, the 
assumption that one layer of catalyst would be replaced during each planned boiler 
cleaning outage is made without any justification and should therefore be given little to 
no credibility in the final conclusions of the BACT analysis.   

 
(C) All vendor correspondence related to catalyst costs and replacement, as described in the 

Supplemental BACT Reports, must be provided.  This includes the original requests 
submitted to the vendors by Minnkota and/or their consultants. 

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

drops and parasitic loads were calculated, Minnkota or NDDH must provide more details, 
including calculations to justify these high values. 
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(E) No data is provided for the temperature gradient of the regenerative gas-to-gas heat 
exchanger, which is essential to determine the required reheat input for either a natural 
gas-fired or steam system.  Furthermore, the assumed value of flue gas reheat of 600 º F 
must be justified.  We would also expect this temperature to be different for a LDSCR 
and TESCR due to significantly different SO2 and SO3 concentrations.   

 
(F) The Supplemental BACT Reports claim there were no similar projects “on coal-fired 

power plants in the United States that could be used, with adjustments, to properly 
represent total installed cost” for MRYS.  Minnkota or NDDH should consider the data 
from the PSE&G Mercer and We Energies South Oak Creek facilities that have installed, 
or will be installing, LDSCR systems. 

 
(G) The cost values used for catalyst, natural gas, and electricity appear higher than current 

prices and must be substantiated.  Furthermore, the Supplemental BACT Reports assume 
urea would be used as opposed to anhydrous ammonia.  Both options should be evaluated 
and the least costly option selected, unless there is a compelling reason to use the more 
expensive option. 

 
Response:  Minnkota has addressed the use of steam for reheat in their December 11, 2009 
response to NDDH questions.  The NDDH asked for additional support for Minnkota’s position 
on steam for reheat and several other items.  Minnkota has supplied a response to all of the 
questions the NDDH and EPA posed regarding the cost estimate (2/11/10).  The NDDH has 
reviewed Minnkota’s responses and finds them to be acceptable.  The NDDH is confident that 
the range of costs provided by Minnkota have an accuracy of +30%, which is the accuracy of 
EPA’s Air Pollution Control Cost Manual that is recommended by the BART Guideline. 
 
In determining BART for NOx at M.R. Young Station, the NDDH considered all five statutory 
factors.  Our analysis of the costs indicate that both costs calculated by the NDDH and by 
Minnkota are excessive over the entire range of the costs estimated.  In addition, the incremental 
cost effectiveness of SCR (LDSCR and TESCR) + ASOFA is excessive when compared to 
SNCR + ASOFA.  Finally, the incremental amount of visibility improvement of SCR + ASOFA 
versus SNCR + ASOFA is negligible.  Each of these factors (i.e. cost effectiveness, incremental 
cost or visibility improvement) by themselves would dictate that SCR + ASOFA is not BART. 
 
The NDDH also considered the uncertainties regarding the technical feasibility of LDSCR and 
TESCR.  Since Minnkota was unable to secure a vendor guarantee, the successful application of 
LDSCR and TESCR is more questionable. 
 
Having considered the cost effectiveness, incremental cost, the incremental visibility 
improvement, and the uncertainties regarding the successful application of SCR to a source 
combusting ND lignite, the NDDH has determined that BART is not represented by SCR. 
 
Comment 25:  Appendix J.1, Consultation with Federal Land Managers:  We note that in several 
of your responses to FLM comments, you cite to EPA’s August 28, 2009 Advanced Notice of 
Proposed Rulemaking (ANPR) regarding the Four Corners Power Plant BART analysis.  The 
ANPR does not represent an Agency decision but rather includes information on which EPA 
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Region 9 seeks comment.  At this point, no Agency position has even been proposed, much less 
finalized.  It is not appropriate to rely on the August 28, 2009 ANPR to support your position 
regarding BART analyses in North Dakota.   

 
Response:  The Department has reviewed the EPA Air Pollution Control Cost Manual which 
states “In practice, SCR systems operate at efficiencies in the range of 70% to 90%.”  EPA’s Air 
Pollution Control Technology Fact sheet for selective catalytic reduction (EPA-452F-03-032) 
states “SCR is capable of NOx reduction efficiencies in the range of 70% to 90%.”  The Oregon 
DEQ hired Eastern Research Group, Inc. (ERG) to review the BART analysis for the PGE 
Boardman Plant.  In their review, ERG stated “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 of the Boardman Plant 
under year-round operation would need to be considered in selecting a permit level.”  The 
NDDH believes the use of 80% is a reasonable choice for a source that must meet a BART 
emission limit on a long-term continuous basis. 
 
In addition to the ANPR estimate for SCR at the Four Corners Power Plant, the Department also 
reviewed the analysis commissioned by the Oregon DEQ for the cost of SCR at the PGE 
Boardman Plant.  The analysis, which was prepared by Eastern Research Group, Inc. (ERG) 
states, “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 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.”  This cost is two to three times the amount that would be estimated 
using EPA’s Control Cost Manual.  Further, these costs are for HDSCR.  The cost for LDSCR 
and TESCR will be substantially higher because of the capital cost for the reheat system 
(including heat exchangers) and the operating cost for reheating the flue gas. 
 
Comment 26:  SO2 and NOx analyses:  In general, analyses of control options and proposed 
limits should not be based on worst-case coal scenarios and/or highest calendar year emission 
rates.  Use of averages should allow for accommodation of worst-case situations and will ensure 
that the more common conditions are adequately limited.   
 
Response:  The BART guidelines states “the baseline emissions rate should represent a realistic 
depiction of anticipated annual emissions for the source.”  Using worst-case emissions represents 
a realistic scenario because the scrubber will have to be designed for that coal and operation and 
maintenance costs will be higher with this higher sulfur coal.  North Dakota lignite is extremely 
variable in both quality and sulfur content.  Using an average sulfur content will not 
accommodate worst-case conditions.  For Minnkota, one standard deviation of the sulfur content 
amounts to 0.53% sulfur or 57% of the average sulfur content.  Prediction of future sulfur 
content has been based on a limited number of core samples.  Using an annual average for the 
baseline eliminates some of this variability; however, it does not eliminate it all.  The 
Department believes that a sulfur content at, or near, the maximum annual average provides a 
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realistic depiction of emissions.  This is the same as using the maximum two years of the last 
five or ten years to predict the baseline emission rate as suggested by EPA in the BART 
Guideline and in response to questions on BART (Question 7, August 3, 2006).  The difference 
is that you have to look into the future to see what two years will provide the maximum emission 
rate. 
 
For BART, EPA has indicated the limit must be on a 30-day rolling average.  A 30-day rolling 
average emission rate is not equivalent to an annual average emission for North Dakota lignite 
which is highly variable.  Our review of scrubber systems in North Dakota indicates as much as a 
one-third difference between these two emission rates.  To account for this variability, the annual 
emission rate must be adjusted upward to get a 30-day rolling average.  In addition, the 
Department has not allowed an exemption from the BART emission limits during 
startup/shutdown or malfunction (SSM).  Therefore, SSM must be considered in setting the 
BART emission limit.  Using a near maximum sulfur content allows the Department to set the 
BART limit without making an adjustment for SSM. 
 
For NOx, the average of the highest two years out of the last five years was used by the 
Department to establish a baseline.  This is consistent with the BART Guideline (Section 
IV.D.4.d.1).  It is also consistent with EPA’s August 3, 2006, response to comments (Question 7) 
and consistent with BACT determinations. 
 
Again, a 30-day rolling average NOx emission rate is not equivalent to the annual average 
emission rate for boilers firing North Dakota lignite.  Our analysis indicates the 30-day rolling 
average can be 15% or more higher than the annual average emission rate especially when SSM 
is considered. 
 
Comment 27:  NOx analyses, Step 3:  Evaluate Control Effectiveness of Remaining Control 
Technologies:  Based on our comments #22-24 above and Enclosure 2, please ensure that 
inappropriate assumptions in the cost analyses for SCR were not carried over to the NDDH 
BART determinations for any of the facilities reviewed.  In addition and as we have commented 
in previous correspondence, incremental cost analyses are intended to be a useful supplement, 
not a replacement, for standard $/ton calculations.  It is not unusual that the incremental costs 
will be greater than the average cost effectiveness as the level of control increases, but this 
should not be an automatic basis for eliminating an option which has a reasonable average cost 
effectiveness.    
 
Response:  The Department believes that cost estimates are with ± 30% of the actual cost which 
is similar to the costs provided by EPA’s Control Cost Manual (see Responses to Comments 22-
24).  
 
Incremental cost was considered in evaluating the various control options. As provided in the 
BART Guideline, “The greater the number of possible control options that exist, the more weight 
should be given to the incremental costs vs. average costs.” The Department evaluated at least 
five different NOx control options for each source subject to BART. As such, more weight was 
given to the incremental cost as recommended by the BART Guideline.  The Department 
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considered all five statutory factors in determining BART including average cost effectiveness 
and incremental cost. 
 
Comment 28:  The visibility impact analyses need to eliminate the reference to “3 units” for 
TRNP, as requested by the FLMs.  We note that this change was made in the SIP text and should 
be carried over to these documents.  TRNP was identified as a single national park under the 
Clean Air Act Amendments of 1977 (42 U.S.C. 7472); thus, there is only one mandatory Class I 
Federal area for this park. By dividing this Class I area into 3 units, there may be slight 
reductions in benefits predicted when modeling the visibility effects of applying controls. 
 
Response:  North Dakota has two Class I areas within its boundaries: the Theodore Roosevelt 
National Park which consists of three separate and distinct units and the Lostwood National 
Wildlife Refuge Wilderness Area.  The Department considers the three units of Theodore 
Roosevelt National Park to be three separate areas for modeling purposes for the following 
reasons: 
 
A. Theodore Roosevelt National Park (TRNP) as a PSD Class I area consists of three units 

(see 44 FR (November 30, 1979) at 69125 and 69127, 40 CFR § 81.423 and NDAC § 33-
15-15-01.2 (Scope) relating to 40 CFR 52.21(e)).  The areas are not contiguous.  The 
North Unit and South Unit are separated by approximately 38 miles. 

 
B. Federal regulation, 40 CFR 51.301, states “Adverse impact on visibility means, for 

purposes of section 307, visibility impairment which interferes with the 
management, protection, preservation, or enjoyment of the visitor’s visual 
experience of the Federal Class I area.  This determination must be made on a case-
by-case basis taking into account the geographic extent, intensity, duration, frequency 
and time of visibility impairments and how these factors correlate with (1) times of 
visitor use of the Federal Class I areas, and (2) the frequency and timing of natural 
conditions that reduce visibility.  This term does not include effects on integral vistas.”  
(Emphasis added)  Combining the three units of TRNP into a single area for visibility 
analysis fails to address the “geographic extent” of any visibility impairment. 

 
C. The North Unit is not visible from the South Unit and vice versa.  The commingling of 

receptors from the units for a visibility analysis misrepresents the ability of a park visitor 
to observe features in another unit. 

 
 Any viewable scenes outside any unit of TRNP from within the unit are “integral vistas”.  

The effects on integral vistas are not considered when determining whether an adverse 
impact on visibility will occur.  There are no geological features, terrain or structures in 
any unit of TRNP that are viewable from another unit across the land regions separating 
the units.  For example, terrain peaks in the South Unit would have to rise at least 900 
feet above terrain in the North Unit, due to the Earth’s curvature, to be seen by a visitor in 
the North Unit.  So the visual range of visitors in one unit does not include aspects of 
another unit. 
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D. The Department has treated the units as separate Class I areas for 30+ years for purposes 
of PSD increment consumption without objection from EPA or the FLMs prior to 2006. 

 
E. Treating the three units as a single Class I area effectively extends Class I status to areas 

between the units which are classified as Class II by rule and law. 
 
F. The units have three different names, the South Unit, the North Unit and the Elkhorn 

Ranch Unit. 
 
Comment 29:  Section II.A.2., Compliance Date:  The last phrase “…approves this permit as 
part of the BART SIP” needs to be revised to “…approves this permit as part of the Regional 
Haze SIP.” 
 
Response:  Agreed 
 
Comment 30:  Unit 1 SO2 BART evaluation, p. 5:  As we have commented in previous 
correspondence, we have concerns with the use of 35(s) as an alternative emission factor for 
SO2.  NDDH’s response did not adequately justify the use of the alternative.  The alternative 
factor was based on a study contained in NDDH’s periodic review of PSD SO2 increment 
consumption.  In that study, an emission factor of 37.4(s) was proposed.  For the Leland Olds 
BART determination, an emission factor of 35(s) was used to provide a conservative estimate of 
the uncontrolled emission rate.  In the periodic review, NDDH apparently used CEM data from 
recent years to derive an alternative emission factor to estimate sulfur emissions.  The EPA AP-
42 emission factors were developed in the mid-1970s and include test data gathered at lignite 
burning power plants in North Dakota and elsewhere.  EPA has concerns about using recent 
CEM data to adjust emission factors given that coal quality may have changed over the years, or 
may change in the future.  However, in this instance it does not appear that the use of this 
alternative emission factor affects the results of the SO2 BART determination.  
 
Response:  AP-42 makes several statements about the use of the emissions factors in the 
document. These include: 

 
• Data from source-specific emission tests or continuous emission monitors are usually 

preferred for estimating a source’s emissions because those data provide the best 
representation of the tested source’s emissions. 

 
• Use of these factors as source-specific permit limits and/or as emission regulation 

compliance determinations is not recommended by EPA. Because emission factors 
essentially represent an average of a range of emission rates, approximately half of the 
subject sources will have emission rates greater than the emission factor and the other 
half will have emission rates less than the factor. As such, a permit limit using an AP-42 
emission factor would result in half of the sources being in noncompliance. 

 
• Average emissions differ significantly from source to source and, therefore, emission 

factors frequently may not provide adequate estimates of the average emissions for a 
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specific source. The extent of between-source variability that exists, even among similar 
individual sources, can be large depending on process, control system, and pollutant. 

 
AP-42, in the Introduction-Figure 1, indicates that CEM data provides the best reliability for 
estimating emissions.  
 
Based on the above, the Department believes an emission factor based on actual CEM data is far 
superior to the AP-42 emission factors. The baseline emissions that were estimated based on an 
emission factor derived from CEM data provides the most accurate data available. Using an 
inferior AP-42 emission factor would degrade the BART process. No changes were made based 
on this comment. 
 
Comment 31:  Units 1 and 2 NOx BART evaluations:  
(A) NDDH has revised its analysis and determines that LDSCR and TESCR are technically 

feasible and includes separate cost estimates for both systems.  However, there is no 
explanation as to how the LDSCR cost values were obtained.  Please clarify and include 
all supporting documentation in the SIP.  See 40 CFR 51.308(e)(1). 

 
(B) Based on our review of Basin Electric’s May 29, 2009 supplemental TESCR cost 

analysis and NDDH’s July 2009 SCR Technical Feasibility Analysis for North Dakota 
Lignite, we do not agree with certain assumptions used in the TESCR cost analysis.  
Please see Enclosure 2 for more detail, as well as our comments #22-23 above.  Step 3 of 
the BART determination needs to be revised to address these concerns.  These revisions 
are likely to considerably improve the cost effectiveness of TESCR for each unit, making 
it a reasonable selection for BART.  In addition, this version of the draft BART 
determination includes new cost estimates for LDSCR.  As explained above, it is unclear 
how the cost values for LDSCR were derived.      

 
Response:   
(A)  The costs for LDSCR at Leland Olds were based on the cost estimate for M.R. Young 2 

Station. The cost of TESCR was reduced proportionately to arrive at a cost for LDSCR. 
The smallest differential was used for the public comment period. The Department has 
revised the estimate based on the average of the “stand-alone” costs using M.R. Young 1 
data for Leland Olds 1 and M.R. Young 2 data for Leland Olds 2. The detailed 
calculations are included in Appendix C.1. 

 
(B) See our response to comments 22-23, we believe the cost estimate is within ±30% as 

would be estimated using the Control Cost Manual.   
 
 This comment seems to ignore the other four factors that are involved in making a BART 

determination, especially the amount of visibility improvement. Our cumulative 
modeling for Unit 2 shows only a 0.01 deciview improvement, in the most impaired days 
for SCR & ASOFA versus RRI & SNCR. The Department has the flexibility to weigh 
each factor as it chooses.  The Department weighed visibility improvement fairly heavily 
in this analysis because the costs were very high. The Department has determined that the 
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costs are excessive and the visibility improvement is so small that selection of SCR as 
BART is unwarranted. 

 
Comment 32:  Unit 1 NOx BART evaluation, Step 3, p. 13:  We note your reference to EPA’s 
August 28, 2009 Advanced Notice of Proposed Rulemaking (ANPR) regarding the Four Corners 
Power Plant BART analysis to support the use of an 80% control efficiency for SCR with reheat.  
The ANPR does not represent an Agency decision but rather includes information for which 
Region 9 seeks comment.  At this point, nothing has even been proposed much less finalized. It 
is not appropriate to rely on the ANPR to support your position regarding BART analyses in 
North Dakota.  NDDH needs to explain why the more commonly accepted figure of 90% control 
efficiency is not warranted.  For more information, please see the proposed and final Standards 
for Performance for Electric Utility Steam Generating Units, Industrial-Commercial-Institutional 
Steam Generating Units, and Small Industrial-Commercial-Institutional Steam Generating Units 
(70 FR 9713, February 29, 2005 and 71 FR 9869, February 27, 2006) and the May 2009 ICAC 
White Paper, pp. 4 and 7 (contained in Enclosure 3 of this letter).  
 
Response:  Although the ANPR was cited, that was not the only document that was relied on.  
The EPA Air Pollution Control Cost Manual states, “In practice, SCR systems operate at 
efficiencies in the range of 70% to 90%”.  EPA’s Air Pollution Control Technology Fact Sheet 
for SCR (EPA-452F-03-032) states that SCR is capable of NOx reduction efficiencies in the 
range of 70% to 90%. The Arizona DEQ determined that SCR with LNB could achieve 75% 
reduction. The Oregon DEQ commissioned Eastern Research Group (ERG) to evaluate the 
BART analysis for the PGE Boardman Plant. In their Technical Memorandum #2 (copy 
attached), ERG states “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.”  The Department stands by its 
decision to use 80% efficiency for SCR alone on a retrofit. 
 
Comment 33:  Unit 2 NOx BART evaluation, pp. 23-31:  
(A) Per the BART Guidelines, EPA has found that the use of SCRs at large cyclone units 

burning lignite enables the units to cost-effectively meet NOx rates of 0.10 lbs/MMBtu.  
A revised cost analysis, using the necessary adjustments we have described in comment 
#23 and Enclosure 2, will most likely show that SCR is cost effective at this large boiler.  

 
(B) For BART determinations, visibility improvement must be based on the 98th percentile 

day results, not the 20% worst days.  We do not agree that single source modeling under 
the BART Guidelines overestimates visibility improvement.  See comment #4 above for 
more detail.  NDDH did not use this approach in the visibility analysis for Unit 1 and it 
must not be used for Unit 2.      

 
(C) There appears to be a typographical error at the beginning 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 characteristics of North Dakota lignite when it 

established the presumptive BART NOx levels for cyclone boilers. This is in direct 
opposition to the statements in the BART Guideline regarding technical feasibility of a 
control option (i.e. technical feasibility is based on an evaluation of the flue gas 
characteristics and the potential for successful application of the technology).  Had EPA 
evaluated the flue gas characteristics of North Dakota lignite, they may have concluded 
that HDSCR is not technically feasible; however, no such EPA analysis is available.  This 
failure of EPA will affect the estimated cost of achieving the presumptive levels. Had 
EPA conducted this analysis, the presumptive levels for cyclone boilers combusting 
North Dakota lignite may have been quite different.   

 
(B) The Leland Olds Station is not subjected to the BART Guideline (i.e. <750 MWe).  40 

CFR 51, Appendix Y states, “For sources other than 750 MW power plants, however, 
states retain the discretion to adopt approaches that differ from the guidelines”. As 
demonstrated is the Response to Comment 4, single source modeling, as recommended in 
the BART Guideline, over predicts the amount of visibility improvement. The 
Department’s cumulative modeling provides a more accurate estimate of the visibility 
improvement that is reasonably expected to occur and is more compliant with the 
requirements of Section 169A(g)(2) of the Clean Air Act than the BART single source 
modeling. We have exercised our discretion to use this approach for Unit 2 since the 
costs for SCR on a dollar per ton of NOx removed and the incremental costs are very 
high. 
 

(C) Agreed 
 

Comment 34:  The “References” section includes NDDH’s 2005 Proposed Alternative Air 
Quality Modeling Protocol to examine the status of attainment of PSD Class I increments.  This 
protocol was never approved by EPA, and contested elements of this protocol cannot be relied 
upon in your BART determinations.    
 
Response:  The reference only refers to emission factors that were calculated for the increment 
consumption analysis. These factors were not used in the BART analysis; a more conservative 
factor of 35(s) was used. As explained in the Response to Comment 30, we believe this factor 
provides a better estimate of sulfur dioxide emissions than the AP-42 factors because it more 
closely matches actual CEM data. 
 
Comment 35:  SO2 evaluation, Step 2, 2nd paragraph, p. 8:  There appears to be a typographical 
error in the 2nd to last sentence – should be Falkirk Mine instead of Center Mine? 
 
Response:  Agreed 
 
Comment 36:  SO2 analyses, Step 5, p. 11:  The reader is referred to the Great River Energy 
(GRE) BART Analysis, pp. 47-51, for visibility improvement analyses.  While the 98th percentile 
results are provided in the GRE report, it is nearly impossible to understand the tables since 
results are combined for SO2 and NOx and there are no specifics provided for each scenario.  
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NDDH needs to extract the relevant 98th percentile results from the GRE analysis - by pollutant 
and by specific scenario – and incorporate them directly into the BART determination document. 
We note that this information has been added to the NOx evaluation section but was still omitted 
from this SO2 evaluation.  
 
Response:  Appendix Y to Part 51, Guidelines for BART Determinations Under the Regional 
Haze Rule states in part: “As long as these most stringent controls available are made federally 
enforceable for the purpose of implementing BART for that source, you may skip the remaining 
analyses in this section, including the visibility analysis in step 5.  Likewise, if a source commits 
to a BART determination that consists of the most stringent controls available, then there is no 
need to complete the remaining analyses in this section.”  In the case of Coal Creek SO2, the 
most stringent control available was selected as BART and it will be made federally enforceable 
in the Permit to Construct.  The amount of visibility improvement can be discerned from GRE’s 
analysis. 
 
Comment 37:  NOx analyses, Step 2:  Eliminate Technically Infeasible Options, p. 15:  As noted 
above in comment #22, we have provided substantial information and evidence that all SCR 
technology, including High Dust SCR, is technically feasible at facilities burning North Dakota 
lignite, and we continue to stand by those comments.   
 
Response:  The Department believes the preponderance of evidence indicates that HDSCR 
cannot be successfully operated when North Dakota lignite is combusted making this option 
technically infeasible. 
 
Comment 38:  NOx analyses, Step 3:  Evaluate Control Effectiveness of Remaining Control 
Technologies, pp. 15-16:  NDDH needs to explain why it accepted GRE’s suggested 80% control 
efficiency for LDSCR instead of using the generally accepted 90% efficiency.  For more 
information, please see the proposed and final Standards for Performance for Electric Utility 
Steam Generating Units, Industrial-Commercial-Institutional Steam Generating Units, and Small 
Industrial-Commercial-Institutional Steam Generating Units (70 FR 9713, February 29, 2005 and 
71 FR 9869, February 27, 2006) and the May 2009 ICAC White Paper, pp. 4 and 7 (contained in 
Enclosure 3 of this letter).  
 
Response:  See response to Comment 32. 
 
Comment 39:  NOx analyses, Step 4:  Evaluate Impacts and Document Results, p. 17:  
(A) The elimination of SCR and SNCR based on uncertainty surrounding “potential” 

ammonia contamination of fly ash is not appropriate.  The BART determination should 
be based on the 5-factor analysis, including any necessary data to address this question.  
GRE claims that installation of SCR or SNCR may negatively impact fly ash sales due to 
ammonia slip and may result in an ash disposal problem, but does not provide any 
manufacturer’s data, vendor information, or other technical or commercial data to support 
its claims.  See 40 CFR 51.308(e)(1).  (SIP must include documentation for BART 
analyses.)  It is our understanding that installation of SCR and SNCR result in very little, 
if any, impacts to fly ash sales since the ammonia slip for each control is now very low – 
less than 2 ppm for SCR and less than 5-10 ppm for SNCR.  Given that this concern 
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wasn’t raised at the other BART sources where you have proposed SNCR, we know of 
no reason for it to apply to Coal Creek. We note that you cite to an example from 
Nebraska to support your decision.  Please be advised that the cited example is from a 
draft BART determination analysis.  The State of Nebraska has not submitted to EPA 
Region 7 its BART determination analysis as part of a final Regional Haze SIP.  EPA 
Region 7 has not, and will not, make a determination regarding the approvability of 
Nebraska's BART determinations until it reviews all components of the final Nebraska 
Regional Haze SIP and acts on the revision through its own public notice and comment 
rulemaking.   

 
Response:  The commenter requested additional vendor information to support the determination 
that SCR and SNCR will result in ammonia slip and ash contamination that may reasonably be 
expected to negatively impact future ash sales.  Additional information to support that conclusion 
is contained in a 2/9/10 GRE email that has been added to the supplemental information 
considered for the BART determination (copy attached to this response).  This email contains 
recent testimonials from ash marketers, buyers and end product users that provide clear evidence 
of negative impact on ash sales and use when the ash is contaminated with ammonia by SCR and 
SNCR systems.  The commenter statement that “It is our understanding that installation of SCR 
and SNCR result in very little, if any, impacts to fly ash sales”... is contradicted by these 
testimonials. 
  
The commenter stated that EPA/R8 knows of no reason to apply the ash-ammonia contamination 
concern to Coal Creek since it was not a concern raised in NDDH BART determinations for 
other plants.  The reason is simple:  Coal Creek is the only North Dakota plant that has 
developed a market for ash, that has invested in the infrastructure to sell ash, and that is currently 
selling ash.  It should be no surprise to anyone that companies do not raise the issue of lost sales 
for products that they do not market. 
 
The commenter stated that NDDH could not use the Nebraska DEQ determination that SCR was 
not BART in part due to ash contamination by ammonia as supporting evidence because EPA 
has not yet approved the draft Nebraska Regional Haze SIP.  It appears EPA fails to realize that 
evidence can be considered credible to NDDH even if EPA has not rendered an opinion on it.  
This evidence has weight with NDDH because the State of Nebraska has considered it and found 
it to be credible.  Nebraska’s BART determination analysis is proof that at least one other state 
has come to the same conclusion on this matter as NDDH. 
 
Comment 40:  Evaluate Visibility Impacts, Step 5, pp. 17-19:  We note that you have extracted 
the visibility impacts data from the GRE BART analysis to include in the NOx BART evaluation.  
However, it appears that you have presented the combined results for SO2 and NOx controls, not 
just the NOx results.  Please clarify. 
 
Response:  See response to Comment 36. 
 
Comment 41:  Summary, p. 23:  Please correct typographical errors in the SO2 BART limits for 
Unit 1 and Unit 2 – should be 95% instead of 94%. 
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Response:  Agreed 
 
Comment 42:  II.A.4.a.:  Please correct the typographical error in the first paragraph – should be 
95% reduction limit instead of 94%. 
 
Response:  Agreed 
 
Comment 43:  Unit 1 and Unit 2 NOx BART evaluation:  
(A) In addition to objecting to selection of SNCR as BART based on the North Dakota 

record, we also object to your determination that separate NOx limits are appropriate for 
startup.  The record does not justify the need for such separate limits, nor does it justify 
that the selected values represent BART.  As you know, the BART Guidelines 
contemplate pounds per million Btu limits that apply continuously, with a 30-day rolling 
average period to accommodate, among other things, potential short-term fluctuations in 
the emissions rate that may result during startups and other conditions. 

 
 As we have noted previously, separate startup limits have not been sought by, or provided 

to, other facilities (Leland Olds and Stanton) for which SNCR is proposed as BART, and 
we know of no reason M.R. Young warrants special treatment.  NDDH alludes to the 
Consent Decree as a basis for special treatment and a need to harmonize the “BACT 
limits” under the Consent Decree and the BART limits.  First, the Consent Decree terms 
with respect to startup were the result of a negotiated compromise in the context of an 
enforcement action.  The Consent Decree terms are not binding in the context of this 
BART determination, and Paragraph 66 of the Consent Decree in no way settles whether 
separate startup BART limits are necessary or appropriate 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 perhaps the overfire air system, will not 

work optimally during startup.  Of course, this is also true for the other facilities 
mentioned above. This fact alone is not convincing. 

 
 NDDH then references Minnkota’s claim that startup has lasted up to 61 hours for Unit 1 

and that noncompliance of this length will make compliance with the 30-day rolling 
average emission limit “extremely difficult.”  From your analysis, we cannot determine 
whether Minnkota was exercising good air pollution control practices to minimize 
emissions during this period or to minimize the duration of the startup, whether this 
length of startup was an anomaly, or what the average emissions rate was during this 
period.  There is no mention of startups at Unit 2 or whether the same parameters can or 
should be applied.  Also, we cannot determine from the analysis what the expected 
“normal” emissions rate is using SNCR and overfire air.  Presumably, your proposed 
BART limits already include some margin of safety for operational variation. 

 
 Also, NDDH has not evaluated potential impacts of the separate startup limits on 

visibility or why the separate limits represent BART.  We have found no indication that 
the proposed startup limits represent the most stringent level of control for those periods.  
Furthermore, there is virtually no explanation in your BART determination for the 



 
 

32

separate startup limit for Unit 2 or why it differs so greatly from the proposed startup 
limit for Unit 1, or why the other terms that apply to the startup limit for Unit 2 in the 
permit differ from those for Unit 1 or are warranted.   

 
 Even if we found the separate startup limits to be justified, we do not believe the permit is 

sufficiently clear with respect to determining compliance with the normal 30-day limits 
and the 24-hour startup limits.  In calculating 30-day averages, how will days be 
accounted for that include some, but not all, hours of startup?  How will startups that are 
less than 24 hours be accounted for in calculating 24-hour averages?  Finally, we 
question the use of heat input levels to define the end of startup as opposed to using 
temperatures.  The latter would be more directly related to SNCR performance. 

 
(B) As we have commented in previous correspondence, the presumptive limits should apply 

as the control floor since the total generating capacity is actually greater than the reported 
nameplate capacity of 734 MW, in fact, > 750 MW.  In a November 20, 1995 letter, 
Minnkota advised NDDH that M.R. Young was operating at levels above nameplate and 
requested a change in the permit description of each unit to 277 MW for Unit 1 and 517 
MW for Unit 2.  These changes reflected the capabilities of the units as they “are 
currently with respect to generator output” and result in a total generating capacity of at 
least 794 MW.  Per the BART Guidelines, EPA has found that the use of SCRs at 
cyclone units burning lignite should enable these large units to cost-effectively meet NOx 
emission rates of 0.10 lbs/MMBtu.  

 
(C) We assume that NDDH has revised its cost estimates based on Minnkota’s November 

2009 Supplemental NOx BACT Analysis Reports for Units 1 & 2.  Minnkota’s revised 
cost analyses are unsubstantiated and highly questionable in many regards, as discussed 
in comment #24 above.  Based on our review of Minnkota’s supplemental reports and 
this BART determination, the NOx BART determinations need to be revised to address 
these issues.  Revisions, per our comments, are likely to considerably improve the cost 
effectiveness of SCR for each unit, making it a reasonable selection for BART.  In 
addition, we have the following concerns specific to the BART determination document: 

 
(1) NDDH has assumed a control efficiency of 90% (combined) for ASOFA with 

SCR. EPA expects that NOx emissions can be reduced by 90% with SCR alone.  
Please see the proposed and final Standards for Performance for Electric Utility 
Steam Generating Units, Industrial-Commercial-Institutional Steam Generating 
Units, and Small Industrial-Commercial-Institutional Steam Generating Units (70 
FR 9713, February 29, 2005 and 71 FR 9869, February 27, 2006) and the May 
2009 ICAC White Paper, pp. 4 and 7 (contained in Enclosure 3 of this letter).  
Minnkota's own cost analysis uses 93.8% combined control and 90% control 
beyond ASOFA with SCR. The BART determination simply states that NDDH 
believes a reduction of 90% for ASOFA and SCR is "more appropriate on a long-
term basis" without providing any rationale.  Using a lower control efficiency 
results in significantly inflated $/ton values. 
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(2) The footnote on the cost tables (p. 14 and p. 29) indicates that the cost range 
provided is based on the difference in applying SCR to each unit as a stand alone 
retrofit (high end cost) and applying SCR to both Units 1 & 2 with shared 
facilities (low end cost). Minnkota provided these scenarios in its cost analysis. 
 However, it appears the difference between the low and high end of the 
annualized cost range in NDDH's BART determination is based on "Scenarios A 
& B" in Minnkota's cost analysis.  Scenario A (the lower cost) assumes a catalyst 
layer replacement (and unit outage time) every 16,000 hours, while Scenario B 
(the higher cost) assumes a catalyst layer replacement (and additional unit outage 
time) at each scheduled boiler cleaning outage.  For Unit 1, this is three times a 
year and for Unit 2 this is four times per year.  EPA believes that Scenario B is 
not realistic for a LDSCR or TESCR and should be completely disregarded.  It 
appears as though NDDH is in agreement, but inadvertently used the Scenario B 
values for the high end of the cost range, rather than using the stand-alone values. 
 In addition to mistakenly using the Scenario B values from Minnkota's cost 
analysis, it appears that NDDH used the Scenario A & B costs from the "shared 
facility" Table 4-7SF for Unit 1, while using the Scenario A & B costs from the 
"stand alone" Table 4-7SA for Unit 2.  Correcting these values significantly 
reduces the higher annualized cost estimate (based on a stand alone unit instead of 
Scenario B) leading to a much smaller range between the low-end and high end 
estimates.  The lower cost estimate (representing shared costs between Unit 1 and 
Unit 2 for Scenario A) and the higher cost estimate (representing 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 
 
(3) Combining the higher 93.8% control efficiency for SCR + ASOFA (as submitted 

by Minnkota) and the worst case scenario cost described by NDDH in the BART 
Determination (stand alone unit costs, Scenario A), the following represents the 
high-end costs for Units 1 & 2:   

 
Scenario A Stand 
Alone Costs: 

Annual NOx 
Tons Removed 

Levelized Total 
Cost ($1000) 

Average Control 
Cost ($/ton) 

Unit 1 (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, NDDH “considers the cost 
effectiveness and incremental cost of SCR + ASOFA at the low end of the cost 
range to be reasonable,” while the higher end of the range was considered 
excessive.  However, NDDH made this determination based on an error in the 
calculation of the high-end cost ranges (based on the Scenario B assumption that 
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catalyst is replaced every time the unit is down for a planned outage).  NDDH’s 
low-end cost effectiveness values ($/ton) range from $3906/ton to $4948/ton.  
Given that the corrected high-end cost estimates are not dissimilar from NDDH’s 
reasonable low-end estimates, these high-end costs should be considered 
reasonable at present. 

 
As described earlier (and apparently supported by NDDH’s narrative in the 
BART Determination, as well as NDDH’s criteria for technical feasibility, i.e., a 
catalyst replacement schedule of 3-4 times per year would not have been 
considered technically feasible by NDDH), Scenario B should be dismissed.  
When the high-end cost range becomes the intended “Stand Alone” facility costs, 
and more appropriate NOx removal efficiencies are assumed (as provided by 
Minnkota), the high-end costs become very similar to (and in some cases lower 
than) what the NDDH BART Determination calculated as low-end costs deemed 
to be reasonable.  There is little difference in these high-end cost effectiveness 
values for Units 1 and 2.  As such, EPA concludes that even without examining 
the concerns and problems with Minnkota’s initial cost values, as discussed in 
comment #24 above, the existing information for the BART Determination 
demonstrates that SCR is cost effective.  Once appropriate adjustments are made 
to reflect more realistic costs, these values will become even more reasonable. 

 
(D) As noted above in comment #4, BART visibility improvement analyses must be based on 

the 98th percentile day results, not the 20% worst days.  We do not agree that modeling 
based on the BART Guidelines overpredicts the visibility improvement in North Dakota. 

 
Response:   
(A) The BART Guideline, Section IV.C states “unless there are new technologies which 

would lead to cost-effective increases in the level of control, you may rely on the MACT 
standards for purposes of BART.  We believe that the same rationale holds true for 
emissions standards developed for municipal waste incinerators under CAA Section 
111(d), and for many NSR/PSD determinations and NSR/PSD settlement agreements.”  
[emphasis added].  Clearly, the terms of Consent Decrees, such as the one with Minnkota, 
can be used in determining BART limits including startup limits that are separate from 
normal operation limits.   

 
 Minnkota did not include emissions from startups  in their proposed BART limit because 

the Consent Decree indicates they must be addressed separately. Other sources have 
included these emissions in their proposed BART limit. Leland Olds Unit 2 has a 
baseline emission rate of 0.67 lb/106 Btu with a BART limit of 0.35 lb/106 Btu. The 
Minnkota Unit 1 baseline is 0.85 lb/106 Btu while Unit 2 is 0.79 lb/106 Btu. We have 
proposed a BART limit for Unit 1 of 0.36 lb/106 Btu and 0.35 for unit 2 (same as Leland 
Olds Unit 2).  It is obvious that the Leland Olds Unit 2 limit has startups included in the 
rate. 

 
The maximum 24-hour NOx emission rates for M.R. Young that were used to determine 
BART applicability were 2,855 lb/hr and 5,364 lb/hr for Units 1 and Unit 2, respectively.  
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These values excluded startup, shutdown and malfunctions.  The proposed startup limits 
are 2,070 lb/hr and 3,996 lb/hr for Unit 2 (24-hr average).  This represents a 25-30% 
reduction from the baseline emission rate based on the proposed BART limits for startup.  
This clearly indicates there will be an improvement in visibility in the Class I areas even 
under the startup limits.  When comparing the proposed startup limits to normal baseline 
emissions, it is evident that Minnkota will have to take steps to minimize emissions.  
Startup emissions can exceed 1 lb/106 Btu.  The proposed startup limits represent 0.83 
lb/106 Btu that must be averaged over the startup period.  This is considerably less than 
the baseline emission rates (excluding SSM) which are 1.14 and 1.12 lb/106 Btu based on 
the heat input at the end of the startup period.  Minnkota’s justification is in Sections 
3.5.2 of their analysis for each unit.  The justification is virtually the same for each unit.  
The Department saw no reason to repeat its analysis for the similar units in its BART 
determination. 
 
The Department will be making a BACT determination for the units for NOx.  That 
BACT determination will include startup limits.  If the BACT limits are more stringent 
than the BART limits, the Department will reopen the Regional Haze SIP and incorporate 
the more stringent limits into the BART Permit to Construct. 

 
The startup limit for Unit 2 is much higher than Unit 1 since it is a much larger unit (i.e. 
477 MWe versus 257 MWe).  However, the average lb/106 Btu emission rate during the 
startup is the same (0.83 lb/106 Btu) for both units. 
 
Compliance with the NOx BART limit will be determined based on the average of all 
hours in the 30 successive boiler operating dates except that only startups will be 
excluded from the 30-day rolling average.  Malfunctions and shutdowns will be included.  
Any hours of startup will be excluded from calculating the 30-day rolling average 
emission rate.  For startups that equal or exceed 24 hours, the average emission rate is 
calculated as the arithmetic average of 24 consecutive hourly emission rates.  For startups 
that are less than 24 hours, compliance will be determined based on the arithmetic 
average for the duration of the startup period.  The Permit to Construct has been modified 
to include this compliance determination method. 
 

 (B) The November 20, 1995 letter lists an URGE rating which is a three hour test.  This 
rating does not represent a long-term rating or one that can be sustained more than three 
hours.  The Acid Rain database lists M.R. Young Station as having a capacity of 734 
MWe.  The Energy Information Administration of the Department of Energy lists M.R. 
Young as having a summer time capacity of 697 MWe.  Although Section 169A(b)(2) of 
the Clean Air Act does not define “total generating capacity”, Section 169A(c) does 
discuss exempting power plants from the BART requirements if the total design capacity 
is less than 750 megawatts and it does not significantly contribute to visibility 
impairment.  “Total design capacity” is equal to or less than the nameplate rating of the 
generators.  In addition, the presumptive BART limits for NOx were based on the 
nameplate capacity of the sources (see Technical Support Document; Methodology for 
Developing BART NOx Presumptive Limits).  Therefore, we believe M.R. Young Station 
is not subject to the BART Guidelines or the presumptive BART limits. 
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(C)(1) See response to Comment 25. 

The 80% removal efficiency expected for SCR is in the middle of the range of 
efficiencies indicated in two EPA documents (see response to Comment 25) and ERG’s 
analysis for the PGE Boardman Plant (see response to Comment 25).  The BART 
Guideline in Step 4 states “The value selected for the design parameter should ensure that 
the control option will achieve the level of emission control being evaluated.”  The 
NDDH is confident that SCR + ASOFA will achieve 90% control; however, the amount 
of time an SCR will achieve this level of control (i.e. catalyst life) is unknown.  Whether 
SCR will achieve 93.8% reduction efficiency over an extended period of time at M.R. 
Young is debatable. 

 
The NDDH has included Minnkota’s cost effectiveness and incremental cost results in 
our BART determination analysis.  These calculations are based on 93.8% reduction 
efficiency.  The NDDH considers the cost effectiveness and incremental costs calculated 
by Minnkota to be excessive over the entire range of costs. 

 
(C)(2) The costs that are now shown represented the full range of costs provided by Minnkota.  

The footnote at the bottom of the cost tables has been changed to indicate that the entire 
cost range is provided.  The NDDH has included all scenarios to show that the cost 
effectiveness and incremental cost is excessive regardless of the catalyst changeout 
schedule or whether cost should be calculated based on standalone facilities or shared 
facilities.  Based on both the NDDH’s and Minnkota’s estimate cost effectiveness and 
incremental cost, the cost of SCR is considered excessive. 
 

(C)(3) The cost estimate in the FLM review version of the BART determination analysis was 
updated by using Minnkota’s cost estimate instead of one based on the cost estimate for 
Leland Olds Unit 2 which indicated lower costs.  However, some of the discussion on 
cost effectiveness for M.R. Young Unit 1 from the FLM review version was not updated.  
This error has been corrected and EPA should not draw any conclusions regarding cost 
effectiveness or incremental cost effectiveness from this erroneous text. 

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

 
Minnkota has been unable to obtain a vendor guarantee for the catalyst for either LDSCR 
or TESCR.  This indicates that no one can predict with any reasonable accuracy the life 
of the catalyst.  Therefore, the costs over the entire range were considered and found to 
be excessive. 

 
The Department considered all five factors in determining BART for the M.R. Young 
Station.  The incremental improvement in visibility of SCR + ASOFA versus SNCR + 
ASOFA is negligible (0.01 deciviews at TRNP and LWA for Unit 1 and 0.01 and 0.02 
deciviews respectively at TRNP and LWA for Unit 2).  This incremental improvement in 
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visibility would cost at least $2,605,400,000 per deciview at Unit 1 and at least 
$2,286,700,000 per deciview for Unit 2 based on the cumulative modeling.  The NDDH 
considers this amount of visibility improvement to be negligible and the cost 
unreasonable. 

 
Even using 93.8% removal efficiency will not create much additional visibility 
improvement (approximately 4% additional reduction of emissions).  Modeling by the 
NDDH indicates that SCR + ASOFA operating at 93.8% efficiency will only improve 
visibility 0.001 deciviews in the most impaired days when compared to SCR + ASOFA 
operating at 90% efficiency.  The incremental visibility improvement between SCR + 
AOFA and SNCR + ASOFA would still be negligible. 

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

 
The NDDH considers the cost effectiveness of SCR + ASOFA to be excessive.  The 
NDDH considers the incremental cost of SCR + ASOFA versus SNCR to be excessive.  
This determination is applicable to both the NDDH’s calculated cost values and 
Minnkota’s values and is applicable to the entire range of costs.  The NDDH considers 
the amount of visibility improvement of SCR + ASOFA versus SNCR + ASOFA to be 
negligible.  The NDDH also considered the uncertainties of the technical feasibility of 
LDSCR and TESCR to M.R. Young Station Units 1 and 2 which is highlighted by the 
lack of a vendor guarantee.  The NDDH stands by its determination that SCR + ASOFA 
is not BART. 

 
(D) See response to Comment 4. 
 
Comment 44:  Unit 2 SO2 Evaluation, Step 3, p. 21:  We note the baseline SO2 emissions have 
been revised from 16,728 tons/year upward to 18,090 tons/year in this draft.  Please explain why 
this revision was necessary at this late date.   
 
Response:  The baseline was revised to match the expected average sulfur content for future 
coal.  The previous baseline was based on historical data which represented coal with a lower 
sulfur content.  The change was made in response to an FLM comment.  The Department 
believes the use of future coal sulfur content is more consistent with the discussion on baseline 
emissions in the BART Guideline since it represents anticipated emissions from the unit.  It did 
not affect the BART decision since the most efficient control option was selected both in the 
public comment version and the final version. 



 
 

38

 
Comment 45:  II.A.1.c., NOx limits:  The alternative limits for startup are not acceptable.  See 
comment #43(A) above.   
 
Response:  See response to Comment 43. 
 
Comment 46:  II.A.1.e.:  The condition that SO2 and PM limits apply at all times, including 
startup, shutdown, emergency and malfunction should also apply to NOx limits.   
 
Response:  Minnkota did not request a different limit for SO2 or PM during startup.  Therefore, 
we did not consider it. 
 
Comment 47:  II.A.4.b.(8):  This language regarding averaging the emissions of Unit 1 and Unit 
2 is not consistent with the language in the BART determination document, Section IX.  The 
BART determination includes a formula and definition for Average Allowable Emission Rate 
(AER), which is not included in the permit.  Please clarify.   
 
Response:  The formula for Average Allowable Emission Rate (AER) is unnecessary since 
averaging is only allowed if Unit 2 is basing compliance on percent reduction.  Since both Unit 1 
and Unit 2 have an AER of 95% reduction, the Average Allowable Emission Rate is 95%; no 
calculation is needed.  This is specified in Condition IX.A.3(a). 
 
Comment 48:  SO2 BART evaluation in general:  NDDH notes that a circulating dry scrubber 
was eliminated from consideration due to excessive incremental costs.  However, EPA would not 
find the cost effectiveness of this option ($1631/ton) unreasonable compared with other BART 
determinations reviewed. 
 
Response:  EPA states that the cost effectiveness of a circulating dry scrubber ($1,631/ton) is not 
unreasonable.  However, as EPA is aware, the Department eliminated a circulating dry scrubber 
from consideration as BART based upon the high incremental cost of greater than $10,600/ton.  
It is the Department’s position that both cost effectiveness and incremental cost must be 
considered in the analysis in accordance with long-standing EPA policy.  The New Source 
Review Workshop Manual states, “This type of analysis should demonstrate that a technically 
and economically feasible control option is nevertheless, by virtue of the magnitude of its 
associated costs and limited application, unreasonable or otherwise not “achievable” as BACT in 
the particular case.  Average and incremental cost effectiveness numbers are factored into this 
type of analysis.”  It is our understanding that EPA’s policy (i.e., that both cost effectiveness and 
incremental cost should be considered) remains as stated in the Manual.  The Department 
considered both cost effectiveness and incremental cost in accordance with long-standing EPA 
policy and determined that the incremental cost is excessive for a circulating dry scrubber.  The 
Department maintains the position that the incremental cost of a circulating dry scrubber is 
excessive and this excessive incremental cost is a sufficient reason to eliminate a circulating dry 
scrubber from consideration. 
 
Comment 49:  SO2 BART evaluations for lignite and PRB coal, pp. 8 and 22:   In an effort to 
assess the coal quality basis for NDDH's proposed SO2 BART determinations for Stanton, we 
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conducted an independent analysis, using lignite and PRB coal data contained in EPA’s Clean 
Air Markets Division (CAMD) database.  The 30-day average SO2 emission potentials (in 
lb/MMBtu and percent sulfur) of lignite and PRB coal are available for a wide variety of sources 
through CAMD, and for most (if not all) of the large coal mines in the region.  We would be 
happy to share this information with NDDH, if desired.  Since these data are readily available, 
we see no need for the use of a 33% multiplication factor to adjust an annual average emission 
rate to a 30-day rolling average emission rate. 
 
Based upon our review of the lignite coal quality data in the CAMD database for 2007-2009, it 
appears that NDDH's proposed SO2 BART limit of 0.24 lb/MMBtu when burning lignite is in the 
range of what we’d expect to see at a 90% control efficiency.  However, we wish to note that if 
NDDH believes that the proposed Spray Dryer Absorber and Fabric Filter will be able to achieve 
90% reduction of SO2 emissions while burning low sulfur PRB coal, the control devices should 
be able to achieve greater than 90% control when burning higher sulfur content lignite coal.  
 
Based on our review of the PRB coal quality data in the CAMD database for 2007-2009,  
NDDH's proposed SO2 BART limit of 0.16 lb/MMBtu when burning PRB coal appears to be too 
high.  The NDDH based its proposed limit on an estimate of 1.2 lb/MMBtu for the annual 
average SO2 emission potential of PRB coal, then applied 90% control efficiency to yield 0.12 
lb/MMBtu controlled SO2 on an annual average, then multiplied by 1.33 to convert to a 30-day 
average limit of 0.16 lb/MMBtu.  The NDDH's estimate of 1.2 lb/MMBtu emission potential for 
PRB coal was apparently based on coal sulfur content of about 0.64%.  The NDDH's BART 
Determination document does not indicate which mines were averaged together to yield 0.64%.  
Data we obtained from CAMD's database for 15 of the largest PRB coal mines reveal that PRB 
coal typically has much lower sulfur content on a 30-day average, about half of the 0.64% used 
by NDDH.  Our analysis of that data yielded an average SO2 emission potential of 0.78 
lb/MMBtu, on a 30-day basis, for all of the PRB coal mines together. 
 
It appears that NDDH wishes to use the high end of a 95% confidence interval rather than an 
average value to set the 90% reduction limit.  Therefore, we have averaged all the high end 
values of all the 95% confidence intervals for all the PRB mines for which we obtained data. The 
average of these 95% confidence intervals is 0.95 lb/MMBtu, again on a 30-day average basis.  
The resulting SO2 BART limit when burning PRB coal at a 90% control efficiency would most 
likely be in the vicinity of 0.095 lb/MMBtu, on a 30-day rolling average. 
 
Response:  EPA states, “we see no need for the use of a 33% multiplication factor to adjust an 
annual average emission rate to a 30-day rolling average emission rate.”  The EPA provides no 
data to support this position and only refers to an “independent analysis” conducted by EPA.  As 
EPA is well aware, a party (including EPA) wishing to comment during a comment period is 
under an obligation to submit any data that the party wishes the Department to consider.  Since 
EPA failed to submit any data during the comment period, the Department is unable to conduct a 
review of EPA’s data.  It should be noted that EPA has been aware of the use of the 33% 
adjustment factor at least since August 4, 2008, did not comment on the use of the factor in 
EPA’s October 23, 2009 comment letter and only now comments on the use of the factor.  In a 
response to a direct request from EPA Region 8 for more information regarding the use of the 
33% adjustment factor, the Department sent a December 2, 2009 email to EPA Region 8 
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showing that the adjustment factor is based upon actual operating data at two North Dakota 
facilities.  EPA did not ask for further data regarding the use of the 33% factor and apparently 
chose instead to move directly to an “independent analysis.”  Given that EPA failed to submit 
this “independent analysis”, the Department cannot determine if EPA even considered the 
Department’s data as part of the analysis.     
 
It is common practice to establish higher short-term limits to allow for short-term emissions 
variability inherent to facility operations.  The EPA RACT/BACT/LAER Clearinghouse contains 
numerous examples of short-term BACT limits which are higher than longer-term BACT limits.  
For example, a permit issued to Omaha Public Power District (RBLC ID NE-0031) on March 9, 
2005 establishes a 3-hour average SO2 BACT emission limit of 0.48 lb/MM Btu compared to the 
24-hour SO2 BACT limit of 0.163 lb/MM Btu and a 30-day rolling average SO2 BACT limit of 
0.095 lb/MM Btu.  A permit issued to Wellington Development / Greene Energy (RBLC ID PA-
0248) on July 8, 2005 establishes a 3-hour average SO2 BACT limit of 0.234 lb/MM Btu and a 
30-day rolling average SO2 BACT limit of 0.156 lb/MM Btu.  A permit issued to River Hill 
Power Company (RBLC ID PA-0249) on July 21, 2005 establishes a 24-hour average SO2 
BACT limit of 0.274 lb/MM Btu and a 30-day rolling average SO2 BACT limit of 0.20 lb/MM 
Btu.  Two examples where annual and 30-day rolling average BACT limits were established 
include permits issued to Associated Electric Cooperative (RBLC ID MO-0077) and Western 
Farmers Electric Cooperative (RBLC ID OK-0118).  The permit issued on February 22, 2008 to 
Associated Electric Cooperative establishes a 30-day rolling average NOx limit of 0.065 lb/MM 
Btu and an annual average NOx limit of 0.05 lb/MM Btu.  The permit issued on February 9, 2007 
to Western Farmers Electric Cooperative establishes a 30-day rolling average NOx limit of 0.07 
lb/MM Btu and an annual average NOx limit of 0.05 lb/MM Btu.  In addition, a permit issued by 
EPA on July 31, 2008 for the Desert Rock facility establishes a 30-day rolling average NOx limit 
of 0.05 lb/MM Btu and an annual average NOx limit of 0.0385 lb/MM Btu.  Clearly, it is 
common practice to establish short-term BACT limits which are higher than longer-term BACT 
limits. 
 
The Department has reliable data based upon actual facilities operating in North Dakota to 
support the use of the 33% adjustment factor.  In addition, adjustment factors (to adjust from an 
annual average limit to a 30-day rolling average limit) calculated from Associated Electric 
Cooperative, Western Farmers Electric Cooperative and Desert Rock limits are approximately 
30%, 40% and 30%, respectively.  These adjustment factors are very close to the adjustment 
factor of 33% used by the Department.  Since the Department has reliable data to support the use 
of the 33% adjustment factor and no data has been submitted indicating that the factor is not 
appropriate, the Department maintains the position that the 33% adjustment factor is appropriate. 
 
EPA states that “the control devices should be able to achieve greater than 90% control when 
burning higher sulfur lignite coal”; however, EPA provides no data to support this statement.  
The Department is aware that higher control efficiencies are thought to be attained when high 
sulfur coal is burned; however, EPA provides no data indicating that a higher control efficiency 
can be attained when burning lignite (with an assumed uncontrolled SO2 emission rate of 
approximately 1.8 lb/MM Btu) as compared to PRB (with an assumed uncontrolled SO2 emission 
rate of approximately 1.2 lb/MM Btu).  Given that some facilities in the U.S. burn coal which 
results in uncontrolled SO2 emission rates in excess of 4 lb/MM Btu, neither lignite nor PRB 
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would be considered to be a “high sulfur coal” in comparison.  Based on the available data, the 
Department maintains the position that a SD/FF at Stanton Station #1 is capable of an average 
sulfur dioxide control efficiency of 90%. 
 
EPA states that “Data we obtained from CAMD’s database for 15 of the largest PRB coal mines 
reveal that PRB coal typically has much lower sulfur content on a 30-day average, about half of 
the 0.64% used by NDDH.  Our analysis of that data yielded an average SO2 emission potential 
of 0.78 lb/MMBtu, on a 30-day basis, for all of the PRB coal mines together.”  The EPA submits 
no actual data and just refers to “data we obtained…for 15 of the largest PRB coal mines…”.  
EPA does not indicate which coal mines were studied and why certain mines were apparently not 
included in the study.  EPA is under an obligation to submit any applicable data that EPA wishes 
the Department to consider.  Unfortunately, since EPA failed to submit any data during the 
comment period, the Department is unable to conduct a review of EPA’s data.  However, the 
Department did consult the U.S. Geological Survey (USGS) Coal Quality Database (available at 
www.usgs.gov) and found that the database currently includes over 700 samples of Wyoming 
and Montana subbituminous for which sulfur was analyzed.  The Department has analyzed this 
data and has determined that the average sulfur content based on all of the samples is 
approximately 0.83%.  In addition, the GRE BART submittal includes actual data from three 
mines from which GRE could potentially receive coal.  The average coal sulfur contents for the 
three mines are 0.34%, 0.64% and 0.80%, for an average sulfur content of approximately 0.59% 
(on a heat input basis, the average uncontrolled SO2 emission rate is calculated to be 
approximately 1.17 lb/MM Btu compared to the SO2 emission rate assumed in the analysis of 1.2 
lb/MM Btu).  Based upon the available data the Department maintains the position that the 
uncontrolled SO2 emission rate of 1.2 lb/MM Btu used to calculate emissions when burning PRB 
coal is reasonable. 
 
Comment 50:  NOx BART evaluation:  As we have commented in previous correspondence, the 
45% control efficiency assumed for the alternative of combining combustion controls plus SNCR 
is lower than we’ve seen elsewhere.  Please explain why NDDH accepted this control efficiency 
number from GRE.  In addition, as noted above in comment #22, we have provided substantial 
information and evidence that all SCR technology, including High Dust SCR, is technically 
feasible at facilities burning North Dakota lignite.     
 
Response:  EPA states that the 45% control efficiency assumed for the alternative of combining 
combustion controls plus SNCR “is lower than we’ve seen elsewhere” and asks the Department 
to “explain why NDDH accepted this control efficiency from GRE.”  EPA provides no data to 
support the EPA’s contention that the control efficiency “is lower than we’ve seen elsewhere.” 
 
In the response to public comments for the Desert Rock Energy Facility dated July 31, 2008, 
EPA states, “A BACT determination involves judgment and balancing, and does not involve 
simply picking the lowest numerical emission limit or the highest observed control efficiency.  
The design of a wet 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…, limestone availability and quality, and economic factors.”  In the 
Desert Rock case, EPA clearly recognizes that a number of factors must be taken into account 
when determining if a control efficiency is acceptable.  However, in the above comment the EPA 
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appears to ask the Department to increase an assumed control efficiency based on no data and 
only a vague, unverifiable statement from EPA regarding what EPA has “seen elsewhere.”  EPA 
does not even discuss if the control efficiencies EPA has “seen elsewhere” are for sources that 
are comparable to Stanton Station #1. 
 
In a technical memorandum dated June 26, 2008 prepared by Eastern Research Group, Inc. 
(ERG) regarding the estimation of costs and impacts of NOx control technologies applied to the 
PGE Boardman Plant (a coal-fired facility), ERG conservatively estimates an 18 percent SNCR 
control efficiency for the PGE Boardman Plant.  The same memorandum references an estimate 
by Black and Veatch of a 20 to 25 percent SNCR control efficiency.  The memorandum also 
states, “With regard to SNCR performance, although SNCR installations on boilers have been 
demonstrated to achieve between 25 and 50 percent reduction in NOx, very large boilers (>300 
MW) generally are limited to lower SNCR removal efficiencies.” 
 
The EPA Air Pollution Control Cost Manual states, “SNCR can achieve NOx reduction 
efficiencies of up to 75 percent (%) in selected short-term demonstrations.  In typical field 
applications, however, it provides 30% to 50% NOx reduction.”  A table in the Manual labeled 
“SNCR NOx Reduction Efficiency for Various Boiler Sizes” indicates that the SNCR reduction 
efficiency for the size of a boiler at Stanton Station #1 (1,800 MM Btu/hr) would be expected to 
be less than 40%. 
 
GRE has described the rationale for the control efficiency selected and the EPA has not 
identified any actual concerns with GRE’s rationale, has not provided any actual data relating to 
SNCR control efficiencies at Stanton Station #1 and can only offer a vague, unverified statement 
regarding SNCR control efficiencies.  The available data indicates that a 45% control efficiency 
is reasonable and may in fact be on the higher end of achievable control efficiencies for SNCR 
applied to a coal-fired unit of the size at Stanton Station #1 as a retrofit.  Given that the available 
data clearly indicates that the assumed 45% control efficiency is reasonable and EPA has offered 
no data to the contrary, the Department maintains the position that the 45% control efficiency is 
reasonable.   
 
Comment 51:  II.A.3., Continuous Emission Monitoring (CEM):  Based on GRE’s comments, 
this section of the permit was revised to eliminate the phrase “Main Stack” from “Unit 1 (Main 
Stack)” as the location for the CEM.  For clarity, the permit needs to be revised to specify that 
the CEM location for a particular pollutant is downstream of controls for that pollutant (unless 
control efficiency is being measured by a combination of upstream and downstream CEMs, in 
which case one of the CEMs for that pollutant would be upstream of controls).   
 
Response:  The Department believes is inherently obvious that the pollutant concentration will 
be measured downstream of the control equipment since the CEM is meant to establish 
compliance with the emission limits.  However, to address EPA’s concern, the Department has 
added language to clarify that the CEMs must be located downstream of the control equipment. 
 
Comment 52:  Based on your discussions with Otter Tail Power Company, it appears that this 
level of minimal control is considered reasonable at this time.  Therefore, even if you disagree 
with our other comments regarding Reasonable Progress, at least this level of NOx control should 
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be included in the SIP as a required Reasonable Progress control measure.  As such, the permit 
should more closely mirror the BART permit format, including the appropriate 30-day rolling 
average emission limit, compliance date no later than 2018 (or sooner if reasonable), and 
compliance determination, monitoring, recordkeeping, and reporting requirements. 
 
Response:  The Department has found through its reasonable progress analysis that additional 
controls on Coyote are not reasonable.  Nevertheless, in an effort to demonstrate that North 
Dakota continues to work with companies to make further reductions, NOx reductions at the 
Coyote Station are being included in the SIP.  We have relocated the write-up on the Coyote 
Station to Section 10.6.1, Emission Reductions Due to Ongoing Air Pollution Control Programs.  
Since this source is not subject to BART, we believe the Permit to Construct is appropriate.  The 
equipment will be installed by July 1, 2018. 
 
Comment 53:  II.A.2, Compliance Date:  There appears to be a typographical error in the 
heading – should be “Date” instead of “Data.” 
 
Response:  Agreed  
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Attachments 
 

1. ERG Technical Memorandum on PGE Boardman Plant. 
 
2. October 6, 2008 email from Steve Weber to Kevin Golden. 
 
3. Minnkota response to questions on SCR Cost Estimate; February 11, 2010. 
 
4. GRE Response on Ammonia in Flyash; February 9, 210. 
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Environmental Groups 
 
 

Comment I:  The Clean Air Act and Federal Regulations Require NDDH to Abate Visibility 
Improvement. 
 
A) The BART limits fail to reflect the best degree of continuous emission reduction 

achievable. 
 

Response:  The determination of BART is based on five factors: 1) the cost of compliance; 2) the 
time necessary for compliance; 3) the energy and non-air quality environmental impacts; 4) the 
remaining useful life of the source; and 5) the degree of visibility improvement.  The NDDH 
considered all five factors in determining BART.  BART is not necessarily the lowest possible 
emission rate or the emission rate (or technology) that achieves the maximum visibility 
improvement.  All of the five factors must be considered.  The NDDH is free to determine the 
weight and significance assigned to each factor (40 CFR 50, Appendix Y, Section IV.D Step 5).  
A response to specific comments on the BART analyses follows. 
 
B) North Dakota should actively encourage other states and Canada to reduce emissions that 

impair visibility. 
 
Response:  The NDDH has consulted with other states as part of WRAP and the Northern Class I 
Areas workgroup.  Significant emissions reductions will come from sources in each state 
involved in these groups.  Negotiations with a foreign country are reserved to the U.S. 
Government.  The NDDH is hopeful that the U.S. EPA and the U.S. State Department will 
pursue reductions at Canadian sources; however, the State of North Dakota has no control over 
these agencies. 
 
Minnesota asked for additional reductions from EGUs in North Dakota.  However, Minnesota’s 
request was not based on the four factors that must be evaluated for reasonable progress.  The 
NDDH suggested that Minnesota consider the fourth factor (cost of compliance) in their analysis, 
especially dollar per deciview improvement. 
 
Comment II: NDDH’s Draft BART Determinations are Flawed 
 
II.A. NDDH purported to do a case-by-case evaluation of BART, it appears the case-by-case 

analysis were simply written to support the presumptive levels. 
 
Response:    Each EGU was evaluated considering the five factors.  Since the original BART 
submittals, the NDDH has required 95% removal at Leland Olds Unit 1 and M.R. Young Unit 2 
compared to the 90% removal proposed by the companies.  At Stanton Station, GRE originally 
proposed sorbent injection.  The NDDH has required a dry scrubber.  The NDDH’s evaluation of 
BART indicates these sources may exceed the 0.15 lb/106 Btu presumptive limit when higher 
sulfur coal is encountered.  Instead of establishing a higher lb/106 Btu limit, the NDDH 
maintained the 0.15 lb/106 Btu presumptive limit but gave the sources the option of complying 
with the 95% reduction requirement. 
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None of these sources are subject to the BART Guidelines in 40 CFR 50, Appendix Y for SO2.  
All the plants except Coal Creek Station have a nameplate capacity less than 750 MWe.  Coal 
Creek Station is not subject to the BART Guidelines for SO2 since its existing scrubbers are 
achieving greater than 50% removal efficiency.  The NDDH considered the five statutory factors 
and determined BART appropriately.    
 
II.A.I: NDDH Cannot Take into Account Projected Worst-Case Sulfur Content of Coal in 

Setting BART Limits.  
 
Response:  The BART Guideline states “The baseline emissions rate should represent a realistic 
depiction of anticipated [emphasis added] annual emissions for the source.”  This statement 
clearly indicates future conditions should be utilized if it is different from historic conditions.  
EPA has allowed the use of the last 5 or 10 years for establishing the baseline (EPA – Additional 
Regional Haze Questions, August 3, 2006; Question 7).  Because North Dakota lignite is 
extremely variable, using the highest 24-months out of the last 5 or 10 years may not give a 
realistic depiction of future conditions.  Therefore, using the highest annual average sulfur 
content from a future period is consistent with the BART Guideline and EPA guidance. 
 
In the case of Leland Olds, coal sulfur data was provided based on core sampling from the 
Freedom Mine (See Appendix B.2).  The data shows an annual average sulfur content of 1.13% 
for 2019 and 1.12% for 2020.  Since these are annual averages, they do not represent the 
maximum sulfur content that may be encountered during a given 30-day rolling average basis.   
For Coal Creek, the coal sulfur content selected was based on the 98th percentile of the coal 
sulfur data provided by GRE.  The NDDH believes this is realistic for future emissions from 
Coal Creek. 
 
For Milton R. Young Station, the average sulfur content from various core samples was used 
(see Table C.11, 4/18/07 Response to Comments).  The maximum sulfur content is 5.5%.   
 
For Unit 1 at the M.R. Young Station, the commenter is confusing the 2000-2004 average 
emission rate with the baseline emission rate.  As noted earlier, the baseline emission rate, as 
suggested by EPA, is based on the maximum two years of emissions out of the last five years, 
not the entire five year period.  Obviously, the five year average will be less than the maximum 
two year period.  The commenter states that if actual emissions were reduced by the projected 
amount, Unit 1 would be emitting negative amounts of SO2, which is an impossibility.  The 
commenter’s statement is based on the 2000-2004 average SO2 emission rate.  Use of a five year 
average is contrary to the BART guideline and other guidance which indicates a two year 
average should be used.  Had the Department used the 2000-2004 average emission rate as the 
baseline,  an emissions reduction of 95% would have indicated emissions (after the wet scrubber) 
of 1007 tpy, not a negative emission rate. 
 
For Stanton, the maximum uncontrolled emission rates expected are 2.4 lb/106 for lignite and 
1.60 lb/106 Btu for subbitimunous coal (See Appendix E of GRE’s analysis).  In the NDDH 
BART analysis, 1.81 lb/106 Btu was used for lignite and 1.2 lb/106 Btu for subbituminous coal.  
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It is obvious the NDDH BART analysis did not use the maximum sulfur coal.  The NDDH made 
a determination that the lower values would realistically depict future emissions. 
 
II.A.2: The Proposed BART Limits Fail to Reflect the Degree of SO2 Reduction 

Achievable with the BEST SO2 Controls.   
 
The commenter claims that 99% removal efficiency can be achieved using the Chiyoda CT-121 
FGD or the Mitsubishi double contact flow scrubber. 
 
Response:  Regarding the Mitsubishi DCFS, literature by ADVATECH (copy attached to this 
response) for this scrubber indicates it can achieve very high sulfur removal efficiencies on high 
sulfur coal.  However, tested performance on installed FGD systems indicate down to 90% 
removal efficiency for sulfur inlet concentrations of 1000 ppm or less.  For North Dakota lignite, 
the inlet concentration is generally below 1000 ppm.  The commenter also references two 
technical documents and a single sheet of information with no explanation of the source.  These 
documents indicate high efficiencies at high inlet SO2 concentrations (>1000 ppm), but low 
efficiencies (<95%) at most of the sources tested where the inlet sulfur concentration was less 
than 1000 ppm.  The Department has proposed a wet scrubber that will achieve at least 95% 
removal under all inlet loadings.  The NDDH is not convinced that this technology will provide 
any additional SO2 removal. 
 
The Chiyoda CT-121 FGS is a bubbling jet reactor which the commenters claim has achieved 
99% SO2 removal in Japan on coal fired boilers.  The commenters provided several technical 
documents in an attempt to support their claim.  The Black and Veatch brochure provides a list 
of installed and proposed facilities.  The installed facilities have SO2 removal efficiencies 
between 70-99%.  However, for most of the facilities with lower inlet SO2 concentrations, the 
removal efficiency is below 95%.  This shows a wide range of efficiencies with little useful data. 
 
The technical paper by Yasuhiko Shimoganci et.al. indicates an SO2 removal efficiency of 99% 
at the Shinko-Kobe Power Plant in Japan.  This paper provides no data on averaging times, the 
variability of the coal burned, or permittee emissions limits.  It is also the NDDH’s 
understanding that this plant has experienced operational problems with scaling of the FGD’s 
sulfur gas fan which requires two days of maintenance every 2-3 months.  The NDDH believes 
that it would be unreasonable to require this technology given the high outage time.   
 
The commenters pointed out several facilities where this technology has been demonstrated or is 
to be deployed.  This entire comment is nearly identical to one submitted on the Desert Rock 
BACT analysis.  EPA investigated these claims and still rejected this technology as BACT (see 
attachments).   
 
The commenter also refers to a “LADCO and MRPO” presentation that indicated the 
technologies could achieve 99.5% control for $1,240 to $2,875 per ton of SO2 removal. 
Apparently, these figures were based on 2.5% sulfur which is twice as high as that proposed for 
any of the North Dakota BART sources.  More detailed information would be required from the 
commenter to assess the cost for this lower sulfur coal. 
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As indicated earlier, this comment is nearly identical to one submitted for the Desert Rock Power 
Plant BACT determination.  EPA’s response to this comment for Desert Rock is attached to this 
response.  The NDDH agrees with EPA’s BACT determination which rejected this technology.  
The NDDH does not consider the Chiyoda CT-121 scrubber or the Mitsubishi DCFS to be 
BART. 
 
II.A.4 a, b, c: The Proposed SO2 BART Limits Should be Expressed Multiple Ways. 
 
The commenter indicates that 98-99% removal efficiency should be required based on the 
technology discussed in Comment II.A.2.  The NDDH believes this removal efficiency is not 
feasible on a continuous basis for lower sulfur lignite (<1.5% sulfur).  New wet scrubbers 
generally achieve SO2 removal efficiencies of 95% (Institute of Clean Air Companies, 2008; 
Federal Register Vol. 70, No. 28, P.9715).  EPA (Air Pollution Control Technology Fact Sheet; 
EPA-451/F-03-034) indicates “Chlorine content improves SO2 removal…”  North Dakota lignite 
has some of the lowest chlorine levels of all the U.S. coals.  Based on the low chlorine content 
and lower sulfur content, the NDDH believes that 95% is a reasonable removal efficiency for a 
scrubber to meet on a continuous long-term basis which includes startups, shutdowns and 
malfunctions. 
 
The commenter also states the proposed BART limit of 0.15 lb/106 Btu should be lowered based 
on current coal sulfur content.  The commenter does not acknowledge that higher sulfur coal will 
be burned in the future.  The future coal sulfur content is based on actual core samples from 
future mining areas.  As explained in the response to Comment II.A.1, the baseline for 
determining the BART limit is based on the anticipated emissions that are expected to occur.  
The NDDH considers the core samples of future mined coal to be strong evidence of anticipated 
emissions.  Based on 95% removal, the M.R. Young plant would have an SO2 emission rate of 
0.60 lb/106 Btu when the maximum sulfur coal of 5.6% is burned.  Using one standard deviation 
from the average sulfur content would yield a controlled emission rate of 0.17 lb/106 Btu. 
 
At the Leland Olds Station, a maximum 30-day rolling average of 0.19 lb/106 Btu would be 
expected based on an annual average sulfur content of 1.13% and 95% reduction.  At Coal 
Creek, a 30-day rolling average SO2 emission rate of 0.18 lb/106 Btu would be expected based on 
an annual average sulfur content of 1.1%.  The NDDH stands by its decision to limit emissions 
to 0.15 lb/106 Btu.   
 
The commenter also wants a mass per unit of time emission limit included in the BART Permit 
to Construct.  The NDDH contacted EPA Region 8 earlier in the BART process regarding this 
issue.  In a November 21, 2005 email response from Laurel Dygowski of EPA Region 8, it was 
stated “We think a 24-hour limit is unnecessary and may not be of much value.”   Given the 
small amount of emissions coming from these sources after controls, a mass per unit of time 
emission rate will be easily calculated with very good accuracy. 
 
The NDDH stands by its decision not to include a mass per unit of time emission rate. 
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II.A.4.d: Comments Regarding the Stanton Station Unit 1 SO2 Emission Limits  
 
The commenter states that “there is no valid justification for NDDH to increase the derived 
emission rate reflective of 90% control by 33%”.  The commenter refers to the 33% adjustment 
factor used by the Department to adjust from an annual average emission rate to a 30-day rolling 
average emission rate.   
 
It is common practice to establish higher short-term limits to allow for short-term emissions 
variability inherent to facility operations.  The EPA RACT/BACT/LAER Clearinghouse contains 
numerous examples of short-term BACT limits which are higher than longer-term BACT limits.  
For example, a permit issued to Omaha Public Power District (RBLC ID NE-0031) on March 9, 
2005 establishes a 3-hour average SO2 BACT emission limit of 0.48 lb/MMBtu compared to the 
24-hour SO2 BACT limit of 0.163 lb/MMBtu and a 30-day rolling average SO2 BACT limit of 
0.095 lb/MMBtu.  A permit issued to Wellington Development / Greene Energy (RBLC ID PA-
0248) on July 8, 2005 establishes a 3-hour average SO2 BACT limit of 0.234 lb/MMBtu and a 
30-day rolling average SO2 BACT limit of 0.156 lb/MMBtu.  A permit issued to River Hill 
Power Company (RBLC ID PA-0249) on July 21, 2005 establishes a 24-hour average SO2 
BACT limit of 0.274 lb/MMBtu and a 30-day rolling average SO2 BACT limit of 0.20 
lb/MMBtu.  Two examples where annual and 30-day rolling average BACT limits were 
established include permits issued to Associated Electric Cooperative (RBLC ID MO-0077) and 
Western Farmers Electric Cooperative (RBLC ID OK-0118).  The permit issued on February 22, 
2008 to Associated Electric Cooperative establishes a 30-day rolling average NOx limit of 0.065 
lb/MMBtu and an annual average NOx limit of 0.05 lb/MMBtu.  The permit issued on February 
9, 2007 to Western Farmers Electric Cooperative establishes a 30-day rolling average NOx limit 
of 0.07 lb/MMBtu and an annual average NOx limit of 0.05 lb/MMBtu.  In addition, a permit 
issued by EPA on July 31, 2008 for the Desert Rock facility establishes a 30-day rolling average 
NOx limit of 0.05 lb/MMBtu and an annual average NOx limit of 0.0385 lb/MMBtu.  Clearly, it 
is common practice to establish short-term BACT limits which are higher than longer-term 
BACT limits. 
 
The Department has reliable data based upon actual facilities operating in North Dakota to 
support the use of the 33% adjustment factor.  In addition, adjustment factors (to adjust from an 
annual average limit to a 30-day rolling average limit) calculated from Associated Electric 
Cooperative, Western Farmers Electric Cooperative and Desert Rock limits are approximately 
30%, 40% and 30%, respectively.  These adjustment factors are very close to the adjustment 
factor of 33% used by the Department.  Since the Department has reliable data to support the use 
of the 33% adjustment factor and no data has been submitted indicating that the factor is not 
appropriate, the Department maintains the position that the 33% adjustment factor is appropriate. 
 
The commenter states that spray dryers can achieve greater than 90% SO2 removal and 
references permits issued for the Newmont Nevada TS, White Pine, Toquop Energy and Dry 
Fork facilities.   
 
The Newmont Nevada TS power plant construction permit requires a 95% control efficiency 
when combusting coal with a sulfur content equal to or greater than 0.45% and a 91% control 
efficiency when combusting coal with a sulfur less than 0.45%.  Based upon this permit, it is 
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possible for the facility to operate with lower sulfur coal, maintain a control efficiency of 91% 
and meet the requirements of the permit.  The Department does not consider a 91% control 
efficiency to be significantly different than a 90% control efficiency and the commenter provides 
no data indicating that a control efficiency greater than the 91% requirement has been routinely 
attained at the Newmont Nevada facility.  The Department conducted the BART analysis for 
Stanton Station #1 when combusting PRB coal assuming an uncontrolled emission rate of 1.2 
lb/MM Btu (on an annual average basis) and a control efficiency of 90%.  If slightly higher 
sulfur coal is burned at Stanton Station #1, then the facility will need to attain a slightly higher 
removal efficiency than 90% to maintain compliance with the emission limit.  Although a 
slightly higher control efficiency may be attainable on a short-term basis, the Department 
maintains the position that a standard spray dryer is routinely capable of a 90% SO2 control 
efficiency, especially when periods of startup, shutdown and malfunction are included.  The 
Department considered other control technologies (wet scrubber, circulating dry scrubber) with 
higher control efficiencies than 90% in the BART analysis and eliminated these technologies 
based upon cost and other environmental considerations. 
 
The commenter references a “draft Toquop permit” as exhibit 22.  However,  as submitted, both 
exhibit 21 and 22 are the Desert Rock permit, so it appears the Toquop permit was excluded 
from the exhibits.  The Department has reviewed the draft permit for the Toquop Energy, LLC 
facility on the Nevada Division of Environmental Protection web site and has found that the 
control technology proposed for the Toquop facility is a wet scrubber, not a spray dryer.  Since 
the Toquop facility will be employing a wet scrubber, the draft permit for the facility does not 
support the commenter’s position regarding the control efficiency of a spray dryer.   
 
The commenter indicates that the White Pine power plant has not been constructed and is 
“indefinitely postponed”, so this provides no evidence that a spray dryer can routinely attain SO2 
control efficiencies greater than 90%. 
 
The commenter references the Dry Fork Station as evidence that a spray dryer can attain greater 
than 90% SO2 control efficiency.  However, the control technology to be used at the Dry Fork 
Station is a circulating dry scrubber, not a spray dryer.  The Department did consider a 
circulating dry scrubber (at 93% SO2 control efficiency) in the BART analysis for Stanton 
Station #1 and determined that the incremental cost of a circulating dry scrubber (compared to a 
spray dryer) is excessive. 
 
The commenter argues that spray dryers can achieve greater than 90% SO2 removal and 
presented four facilities (Toquop Energy, Dry Fork, White Pine and Newmont Nevada) to 
support this argument.  The Toquop Energy and Dry Fork facilities are not proposing to use a 
spray dryer to control SO2 emissions.  The White Pine facility does not appear to have been 
issued a permit.  The only facility which is employing a spray dryer and which has operated is 
the Newmont Nevada facility.  However, as indicated above, the Department is not aware of any 
data from this facility demonstrating that a standard spray dryer can routinely attain SO2 control 
efficiencies greater than 90%. 
 
Based upon the above, the Department maintains the position that a standard spray dryer can be 
expected to routinely attain an SO2 control efficiency of 90%. 
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The commenter states that the Department eliminated a wet scrubber from consideration as 
BART based only on the small amount of visibility improvement.  The commenter argues that, 
since the cost of a wet scrubber is not prohibitive, the Department must require the use of a wet 
scrubber as BART at Stanton Station #1. 
 
The BART determination for Stanton Station #1 clearly states that the Department chose a spray 
dryer as BART as opposed to a wet scrubber based upon both the additional environmental 
impacts and the small visibility improvement of a wet scrubber as compared to a spray dryer.  
The additional environmental impacts of a wet scrubber were outlined in the BART 
determination as follows: 
 
- A wet scrubber is estimated by GRE to use as much as 20% more water or approximately 

15 million gallons per year of additional water. 
- It is assumed that a wet scrubber system will require additional on-site ponding.  GRE 

has identified two potential areas on site that could be used for the additional ponding.  
The areas include the existing ash pile, which would have to be excavated and moved, or 
the abandoned ash disposal area adjacent to the river, which reportedly has geotechnical 
deficiencies. 

- Dry scrubbers are purported to achieve a higher mercury control efficiency on lignite and 
PRB as compared to a wet scrubber.  In addition, future mercury control requirements 
could result in high concentrations of mercury in the ponds and prove problematic to 
discharge. 

Considering the additional environmental impacts and the fact that a wet scrubber will result in a 
small visibility improvement beyond the control achieved by a spray dryer, the Department 
maintains the position that BART for SO2 at Stanton Station #1 should be established as a spray 
dryer with a fabric filter. 
 
The commenter states that a wet scrubber can attain SO2 removal efficiencies of 98-99%.  See 
responses to comments for Sections II.A.4.a, b and c. 
 
The commenter states that the Department should establish both a numerical emission limit and a 
minimum control efficiency for SO2.  The BART guidelines list the presumptive levels in units 
of lb/million Btu or a percent reduction.  Given that the presumptive levels are listed in units of 
lb/million Btu or a percent reduction, the Department does not believe it is appropriate to 
establish emission limits on a lb/million Btu and percent reduction basis. 
 
II.A.5: There Are Other Benefits to NDDH Requiring Stringent SO2 BART Limits That 

NDDH Must Take Into Account. 
 
The commenter indicated that the NDDH should control SO2 to low levels to facilitate the 
capture of CO2.  There are currently no regulations that require CO2 capture.  There are only a 
few technologies that are in various stages of development from bench scale to testing at full 
scale.  The NDDH cannot consider what may happen in the future regarding CO2 capture.  A cap 
and trade program may make purchasing CO2 credits (allowances) more economically feasible 
than capture.  New technologies may be developed which do not require low SO2 concentrations.  
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The NDDH believes CO2 capture is currently only in its infancy and future regulatory 
requirements are too uncertain at this time to be considered in the current BART determinations.   
 
The commenter also indicates that PM2.5 concentrations will also be lowered with lower SO2 
emissions and this should be considered in the BART determination.  The commenter’s 
statement is true that lower SO2 emissions will probably lead to lower PM2.5 concentrations.  The 
entire state of North Dakota is in compliance with current NAAQS for PM2.5.  BART 
requirements will reduce SO2 emissions by nearly 100,000 tons per year.  This should reduce 
PM2.5 concentrations significantly in affected areas.  The small emissions reductions going from 
95% SO2  reductions to 98-99% reduction will have little effect on ambient PM2.5 concentrations 
due to dispersion of the plumes.  The NDDH considers this issue as insignificant in the BART 
determination process. 
 
II.B.1: High Dust SCR (HDSCR) is Technically Feasible. 
 
The commenter claims that high dust SCR is technically feasible for North Dakota lignite. The 
commenter expressed comments about several issues the NDDH discussed in the technical 
feasibility analysis.  These include: 1) The variability of fuel composition; 2) Results for the 
Coyote Pilot testing; 3) Sodium in the ash; 4) Temperature variations, 5) Catalyst erosion and; 6) 
the Lack of vendor guarantees. 
 
Response:  The BART Guideline states “Where you conclude that a control option identified in 
Step 1 is technically infeasible, you should demonstrate that the option is either commercially 
unavailable, or that specific circumstances preclude its application to a particular emissions unit.  
Generally, such a demonstration involves an evaluation of the characteristics of the pollutant-
bearing gas stream and the capabilities of the technology.  Alternatively, a demonstration of 
technical infeasibility may involve a showing that there are irresolvable technical difficulties 
with applying the control to the source (e.g. size of the unit, location of the proposed site, 
operating problems related to specific circumstances of the source, space constraints, reliability, 
and adverse side effects on the rest of the facility).”  The commenter did not supply any analyses 
of the flue gas from North Dakota lignite combustion to demonstrate that HDSCR is technically 
feasible.  The commenter did address sodium in the flue gas by stating “At least one of the 
catalyst vender noted that sodium is not a poison to a catalyst at SCR operating temperatures.”  
The commenter went on to say that proper operation will prevent catalyst deactivation and that if 
any condensation occurs, it can be mitigated by washing.  The NDDH has concluded that 
moisture, or condensation, is not necessary to poison the catalyst.  Zheng et.al (2008) concluded 
that the submicron aerosols of soluble potassium and sodium are transported into the catalyst 
pores by diffusion (i.e. surface diffusion).  Several pilot and full scale tests have found rapid 
deactivation of SCR catalyst from potassium and sodium aerosols from biomass combustion 
when the catalyst was at normal operating temperatures.  Haldor 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 diffuse into the macro pores.  The aerosols cannot 
diffuse into the clusters as primary TiO2 support particles, which appear as islands at the catalyst 
surface.  However, the alkalis are very mobile and are readily transported by surface diffusion 
into the clusters and react with the active sites.  The reaction is not reversible:”  The NDDH 
agrees that condensation will greatly enhance catalyst deactivation; however, severe catalyst 
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deactivation from Na and K aerosols does occur at biomass boilers without condensation of 
moisture occurring. 
 
Catalyst washing may help regenerate a catalyst that has been coated or the pores plugged. 
However, as Haldor Topsoe notes, when soluble Na or K reacts with the active sites, the reaction 
cannot be reversed by washing. 
 
The commenter specifically addressed a) the variability of fuel composition, b) the Coyote Pilot 
testing, c) sodium, d) temperature variations, e) catalyst erosion, and f) lack of vendor 
guarantees. 
 
a) Variability – The commenter indicated that the variability of North Dakota lignite was 

not an issue and that it can be overcome by proper design.  
 

Response:  The analyses that were conducted for the technical feasibility determination used an 
average ash content and average sodium and potassium content of that ash.  Data supplied by the 
companies indicates that the ash content can be twice as high as the average and the Na2O 
content can be 3-4 times the average (see Minnkota’s 4/18/07 response to comments).  The 
analyses indicate that average coal constituents will rapidly deactivate an SCR catalyst.  If the 
amount of sodium is increased by a factor of 6-8, even more rapid catalyst deactivation is 
expected.  The commenter has provided no evidence indicating that coals used at power plants 
that have HDSCR have such a high variability in the catalyst poisoning agents. 
 
b) Results of the Coyote Pilot Testing – The commenter dismissed the results of the Coyote 

testing indicating that any conclusions from the testing should be rejected. 
 
Response:  The NDDH made only one conclusion from the testing.  That is, there is a difference 
between subbituminous coal and North Dakota lignite when it comes to the design and operation 
of an SCR system.  The Coyote testing showed much more severe plugging problems than at the 
Baldwin Station.  This indicates the design may require a different pitch and a much larger 
reactor.  As Sargent and Lundy (PowerPoint Presentation 5/2007) has noted, “Some important 
unanswered questions pose significant risk for an SCR design engineer.” 
 

- An unknown 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 this fuel in an SCR environment that are not well 
understood today and need more investigation to predict its performance.”  The NDDH has 
concluded that pilot scale testing would be required before HDSCR could be deemed technically 
feasible.  The BART sources are not required to do that testing. 
 
c) Sodium:  The commenter believes sodium is not an issue for SCR deactivation unless 

condensed water is available in the SCR reactor.  
 

Response:  See Response to Comment II.B.1 
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d) Temperature Variations – The commenter claims that high temperature variations should 

not preclude HDSCR from being technically feasible. 
 
Response:  High temperatures entering an SCR catalyst can quickly deactivate a catalyst through 
sintering.  In order to determine if this problem can be overcome, expensive and lengthy 
engineering analysis will be required.  The BART Guideline states “Alternatively, a 
demonstration of technical infeasibility may involve a showing that there are unreasonable 
technical difficulties with applying the control to the source (e.g. size of the unit, location of the 
proposed site, operating problems related to specific circumstances of the source, space 
constraints, reliability and adverse side effects on the rest of the facility).”  Until the engineering 
studies are completed, temperature swings must be a consideration in determining technical 
feasibility. 
 
e) Catalyst Erosion – The commenter contends that ash erosion is not a concern that has 

been substantiated. 
 

Response:  Catalyst erosion is a significant concern.  Ash from North Dakota lignite has different 
abrasive qualities from other coals.  The experience from other coals may not be applicable to 
North Dakota lignite. 
 
f) Lack of Vendor Guarantees – The commenter claims that both CERAM and Haldor 

Topsoe have stated that they would offer guarantees for HDSCR. 
 
Response:  The commenter is correct that CERAM and Haldor Topsoe initially indicated they 
would offer guarantees.  However, Minnkota has approached these same two companies 
regarding a guarantee for LDSCR and TESCR which should be less susceptible to catalyst 
poisoning than HDSCR.  Both companies have refused to offer a guarantee for LDSCR or 
TESCR without pilot testing first (see NOx Best Available Control Technology Analysis Study – 
Supplemental Report, November 2009).  If these companies will not offer a guarantee for 
LDSCR or TESCR, it is expected they would not offer one for HDSCR. 
 
The NDDH stands by its determination that HDSCR is not technically feasible for North Dakota 
lignite at this time. 
 
II.B.2: TESCR and LDSCR are Cost Effective 
 
The commenter indicates both TESCR and LDSCR are cost effective.  This comment is based on 
a few BACT determinations and the National Park Service’s database of BART determinations 
(preliminary and final by the States) that have not been promulgated in an EPA approved SIP.  
BART determinations are not the same as BACT determinations. For BART determinations, the 
amount of visibility improvement must be considered.  The Department’s analysis of LDSCR 
and TESCR indicate cost effectiveness values above $3,581 per ton and incremental costs at 
$5,978/ton or greater.  The comparison to the NPS database indicated that costs are as high or 
higher than anything approved for BART.  In addition, the amount of visibility improvement is 
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very low (≤ 0.02 deciviews on the most impaired days).  The high cost and miniscule visibility 
improvement dictates that SCR is not BART. 
 
The commenter also indicated there was a lack of transparency regarding the methodology for 
developing the costs estimates.  The cost estimates were developed by engineering consultants 
who are experienced with SCR design and installation.  The estimate provides as much detail as 
the EPA Air Pollution Control Cost Manual which is recommended by the BART Guideline.  
The NDDH believes the cost estimates are within the ± 30% accuracy of the Control Cost 
Manual.  Given the very small visibility improvement, the costs are of less importance.  The 
NDDH stands by the estimated costs. 
 
II.B.3: Specific Comments on Each NOx BART Analysis 
 
A) Lelands Olds Unit 1 - The commenter believes LDSCR is cost effective. 
 
Response:  The cost effectiveness of LDSCR ranges from $7,849/ton to $11,313/ton with an 
incremental cost of $12,489/ton.  This is 6-9 times more than the EPA estimated cost of the 
controls necessary to meet the BART presumptive limits for lignite fired dry bottom wall-fired 
units.  The cost is nearly twice that of most recent BACT determinations for NOx.  The State of 
Wyoming recently rejected a lower NOx emission rate (0.043 lb/106 Btu) for the Dry Fork plant 
based on a cost effectiveness of $1,751/ton and an incremental cost of $10,300/ton.  The NDDH 
stands by its determination that LDSCR and TESCR are not cost effective for Leland Olds Unit 
1.  The NDDH has required Basin Electric to meet an NOx emission limit that is below the 
presumptive BART limit. 
 
B) Leland Olds Unit 2 – The commenter believes HDSCR is technically feasible and 

LDSCR was rejected based on erroneous cost criteria. 
 
Response:  Regarding HDSCR technical feasibility, see Response to Comment II.B.1. 
 
The commenter has provided no technical analysis or evidence to show that the cost estimate is 
erroneous.  The NDDH stands by the cost estimate for LDSCR and TESCR. 
 
C) Coal Creek Units 1 and 2 – The commenter states that HDSCR was improperly rejected 

and the use of 80% control for SCR biased the cost effectiveness to the high side. 
 
Response:  Regarding HDSCR technical feasibility, see Response to Comment II.B.1. 
 
The Department has reviewed the EPA Air Pollution Control Cost Manual which states “In 
practice, SCR systems operate at efficiencies in the range of 70% to 90%.  EPA’s Air Pollution 
Control Technology Fact sheet for the selective catalytic reduction (EPA-452F-03-032) states 
“SCR is capable of NOx reduction efficiencies in the range of 70% to 90%.”  The Oregon DEQ 
hired Eastern Research Group, Inc. (ERG) to review the BART analysis for the PGE Boardman 
Plant.  In their review, ERG stated “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 
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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 of the Boardman Plant under 
year-round operation would need to be considered in selecting a permit level.”  The NDDH 
believes the use of 80% is a reasonable choice for a source that must meet a BART emission 
limit on a long-term continuous basis.  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. 
 
D) Stanton Station Unit 1 – The commenter believes HDSCR was rejected improperly and a 

cost effectiveness of $6,475/ton is reasonable. 
 
Response:  Regarding the technical feasibility of HDSCR, see Response to Comment II.B.1 
 
Regarding cost effectiveness, see Response to Comment II.B.3(a). The estimated cost 
effectiveness of $6,475/ton when burning lignite is five times the amount EPA found was cost 
effective for the presumptive limits for wall-fired lignite units.  In addition, the incremental cost 
when burning lignite is $10,032/ton.  This unit will meet the presumptive BART limits for both 
lignite and subbituminous coal. 
 
E) M.R. Young Station Units 1 and 2 – The commenter states that the NDDH has done no 

more than is required by law and rolled it into the BART analysis.  The commenter also 
states that HDSCR was rejected erroneously and the cost effectiveness of LDSCR and 
TESCR are reasonable. 

 
Response:   Although the Consent Decree requires the level of emissions that are proposed for 
BART, the NDDH conducted a BART analysis in accordance with the Five Step BART process.  
After considering the five factors, SCR was rejected as BART. 
 
Regarding the technical feasibility of HDSCR, see the Response to Comment II.B.1. 
 
With respect to cost effectiveness, see the Response to Comment II.B.3.A.  The cost 
effectiveness of LDSCR and TESCR is three to five times the cost EPA had estimated for 
cyclone boilers to meet the BART presumptive emission rate.  The Department believes these 
costs are excessive in comparison to EPA’s analysis and are very high when compared to recent 
BACT determinations.  However, the NDDH also considered the amount of visibility 
improvement and the other three factors in making its BART determination.  The amount of 
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visibility improvement (≤0.02 deciviews on the most impaired days) when compared to the next 
most efficient technology is trivial.  The NDDH stands by its BART determination. 
 
Comment III:  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. 
 
The commenter indicated the following: 
 
A) BART sources should have been reevaluated under the reasonable progress section of the 

SIP. 
B) North Dakota is not doing its fair share to reduce visibility improvement. 
C) SO2 controls that achieve 98-99% efficiency should have been considered. 
D) Costs alone should not eliminate controls on sources under BART. 
E) The SIP does not go far enough to ensure that natural visibility conditions are achieved 

by 2064. 
 

Response:   
 
A) EPA has published guidance for determining Reasonable Progress for regional haze – 

Guidance for Setting Reasonable Progress Goals Under the Regional Haze Program, 
June 1, 2007.  This document states “Also, as noted in Section 4.2, it is not necessary for 
you to reassess the reasonable progress factors for sources subject to BART for which 
you have already completed a BART analysis.”  Section 4.2 states “Since the BART 
analysis is based, in part, on an assessment of many of the same factors that must be 
addressed in establishing the RPG, it is reasonable to conclude that any control 
requirements imposed in the BART determination also satisfy the RPG-related 
requirements for source review in the first RPG planning period.”  In Section 9.5.1, the 
NDDH discussed the elimination of the BART sources from the reasonable progress 
goals analyses.  The NDDH concluded that all controls that were reasonable were 
included as BART.  The NDDH stands by this decision. 
 

B) In the North Dakota Class I areas, visibility improvement is mostly due to sulfates and 
nitrates.  The emission control requirements under the SIP will reduce SO2 emissions by 
60% and NOx emissions by more than 25%.  The uniform rate of progress goal for this 
planning period would only require a 23% (14 years – 60 years) reduction in visibility 
impairment.   
 
The following table shows the expected change in emissions by 2018 from surrounding 
States and Canada. 
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Projected Change in Emissions 

2002-2018 
(%) 

 South Dakota Montana Minnesota Canada North Dakota 
SO2  -35.7 -11.8 -28.8 -6.8 -60.0 
NOx  -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 
CO -17.0 -15.9 -20.8 -11.7 -27.4 

 
This table clearly shows that North Dakota is doing more to reduce the primary visibility 
impairing pollutants (SO2 and NOx) than the surrounding states.  In addition, North Dakota is 
exceeding the 23% reduction calculated from the URP for this planning period for both SO2 
and NOx.  The NDDH believes that North Dakota is doing more than its fair share to address 
emissions reductions to reduce regional haze. 

 
C) See Response to Comment II.A.2  

 
D) The BART determinations were based on the five statutory factors which include: 1) cost 

of compliance, 2) the energy and non-air quality environmental impacts of compliance, 3) 
any existing air pollution control equipment in use at the source, 4) the remaining useful 
life of the source, and 5) the amount of visibility improvement expected from the use of 
the control technology.   The NDDH evaluated all five factors and discussed them in the 
BART determinations.  Cost alone was not the single factor that determined BART.  For 
Coal Creek and Stanton Station, non-air environmental issues were a significant issue in 
the BART determination for NOx and SO2 respectively.  Visibility improvement was a 
significant factor for NOx at Leland Olds Station and M.R. Young Station.  Existing 
control equipment was an important factor for determining BART for particulate matter 
at each BART source.  The BART determinations were not made on cost alone. 

 
Some  technologies were obviously not cost effective.  EPA addressed this issue in the 
preamble to the BART Guideline:  “The interpretation of the requirements of the regional 
haze program reflected in the discussion above does not necessitate costly and time-
consuming analyses.  Consistent with the CAA and the implementing regulations, States 
can adopt a more streamlined approach to making BART determinations where 
appropriate.  Although BART determinations are based on the totality of circumstances 
in a given situation, such as the distance of the source from a Class I area, the type and 
amount of pollutant at issue, and the availability and cost of controls, it is clear that in 
some situations, one or more factors will clearly suggest an outcome.  Thus, for example, 
a State need not undertake an exhaustive analysis of a source’s impact on visibility 
resulting from relatively minor emissions of a pollutant where it is clear that controls 
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would be costly and any improvements in visibility resulting from reductions in 
emissions of that pollutant would be negligible,”  (F.R. Vol. 70, No. 128, p.39116).  The 
NDDH has taken this streamlined approach where the cost is obviously excessive. 

 
E) The NDDH has included all reasonable control reduction measures in the SIP.  The 

NDDH has shown that if all SO2 and NOx emissions in the State were eliminated, the 
uniform rate of progress for the first planning period could not be met (see Section 
8.6.3.3 of SIP).  This is because of the huge influence out-of-state sources have on the 
North Dakota Class I areas, especially Canadian sources. As noted in the SIP (Section 
9.7), achieving natural conditions by 2064 is impossible without a new, zero emissions 
energy source.  The Regional Haze SIP demonstrates that North Dakota is doing its fair 
share to secure reductions that will reduce visibility impairment. 

 
Comment IV:  North Dakota Must Also Propose Short-Term Average Emission Limits on SO2 
Emissions in Order to Ensure Protection of the SO2 Increments of the State’s Class I Areas. 
 
The commenter believes that SO2 increment is exceeded in the Class I areas of North Dakota and 
that short-term emission limits for SO2 must be included in the BART permits to protect the 
increment. 
 
Response:  Modeling conducted by the Department (see Documents Relating to a Memorandum 
of Understanding between the State of North Dakota and the U.S. Environmental Protection 
Agency Regarding Computer Modeling Protocol for the State’s PSD Program) indicates the 
increment for SO2 is not exceeded.  The NDDH stands by this analysis. 
 
The SIP will reduce SO2 emissions by nearly 106,000 tons by 2018.  This will make actual 
emissions less than the baseline emissions.  Therefore, SO2 reductions in North Dakota will 
actually expand the amount of increment available for other new sources.  There will be no 
question that emissions from sources in North Dakota (or surrounding states) do not cause 
concentrations of sulfur dioxide that exceed the increments. 
 
Comment V:  Other General Comments 
 
1) Technical support is necessary to demonstrate that the Painted Canyon Improve Monitor 

is representative of Elkhorn Ranch Unit and the North Unit of TRNP. 
 
2) The details of the baseline visibility calculations need to be included in the SIP. 
 
3) The analysis of MDU Heskett cannot be putoff and must be included in the Regional 

Haze SIP. 
 
Response: 
 
1) The choice of the IMPROVE THRO1 monitor site was made by the federal agencies in 

1999 when the IMPROVE network was expanded to 108 sites regionally representative 
of the 156 mandatory federal Class I areas. The existing monitoring site at the Painted 
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Canyon Overlook in the South Unit was selected to provide regionally representative 
coverage and data for the three units of Theodore Roosevelt National Park. Site selection 
followed the criteria in the Improve Particulate Monitoring Network Procedures For Site 
Selection, February 24, 1999, prepared by  the Crocker Nuclear Laboratory of the 
University of California Davis, the IMPROVE contractor. The criteria included 
requirements that all areas represented by the site should be within 100 km of a current or 
potential site, whose elevation lies between the highest and lowest elevations of all areas, 
with a permitted variance of 100 feet or 10 percent. The site must avoid small valleys, 
should also avoid local pollution sources or areas with unusual meteorology and avoid 
nearby obstacles that could affect sample collection. The site also must be accessible for 
weekly sample change in all but the most severe weather. It was desirable to have 
existing electrical power available. The existing Painted Canyon Overlook monitoring 
site met all the criteria in the Procedures for Site Selection including being approximately 
80 km away from the northern boundary of the North Unit and 45 km away from the 
Elkhorn Ranch Unit. The University of California Davis maintains the photographic and 
written documentation of the THRO1 site. 
 

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

 
3) The analysis of the Heskett Station will be included in the Regional Haze SIP as a 

supplement.  The NDDH’s analysis demonstrates that the Heskett Station is exempt from 
BART requirements and EPA has indicated that they agree with the Department’s 
determination.  The supplement regarding the Heskett Station will be included in the SIP 
following proper adoption procedures. 
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Attachments 
 

1. Environmental Groups’ Complete Comments 
 
2. EPA’s Response on SO2 Control Technology for the Desert Rock Power Plant BART 

Determination  
 
3. ADVATECH Brochure 
 
4. EPA response regarding Heskett Station BART Applicability 
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General Comments 
 

Comment 1:  The Department received 30 nearly identical emails from various individuals.  The 
emails asked the Department to require additional control on the power plants and more 
aggressively pursue identified emissions reductions from all sources of pollutants.  This was also 
reiterated in two additional emails and the oral testimony by Jim Kambeitz.  
 
Response:  The Department has required all emissions reductions that are required by rule or 
law.  The SIP will reduce SO2 emissions from power plants by approximately 68% and nitrogen 
oxides emissions by approximately 39% (based on 2000-2004 average emission rate).  Overall, 
sources in North Dakota will reduce total sulfur dioxide emissions by approximately 106,000 
tons/yr (60%) and nitrogen oxides by 58,000 tons/yr (25%).  The uniform rate of progress for 
this planning period would only require a 23.3% improvement in visibility.  The Department 
believes the reductions that will be achieved represent North Dakota’s fair share of emissions 
reductions for the planning period.  None of the commenters provided any technical argument 
that the Department was not complying with the Clean Air Act or the rules promulgated 
thereunder.  The Department stands by its decision. 
 
Comment 2:  Two email commenters suggested that the Department needed to require 
additional emissions reductions in order to protect public health.   
 
Response:  The Department has reviewed ambient monitoring data in the Beulah area which is 
the most heavily affected area by power plants and a coal gasification plant.  Five ambient 
monitors are operated in the immediate area.  In 2008, the maximum 3-hr SO2 concentration was 
39 ppb (7.8% of the NAAQS), the maximum 24-hour SO2 concentration was 9 ppb (6.4% of the 
NAAQS), and the maximum annual average SO2 concentration was 1.8 ppb (6% of the 
NAAQS).  For NO2, the maximum annual average concentration was 2.7 ppb (5.1% of the 
NAAQS).  The NAAQS were established by EPA to protect public health and welfare, including 
young individuals, with an adequate margin of safety.  The reduction in emissions from the 
power plants and the other sources should reduce these ambient concentrations.  The Department 
believes the public health and welfare is protected and air quality only will improve with the 
proposed reductions in emissions. 
 

Montana Dakota Utilities Comments 
 

Comment 1:  Montana Dakota Utilities (MDU):  MDU recalculated the expected SO2 reductions 
at Heskett Station Unit 2 from limestone injection into the boiler.  They excluded 2002 from the 
calculation and calculated a 474 tons per year reduction.   
 
Response:  The Department has reevaluated its calculation of the expected reduction.  To be 
consistent with calculations for other sources, 2002 data was not eliminated.  Based on the 
reevaluation, the Department expects a 553 ton/yr reduction from the 2000-2004 average 
emission rate. 
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Comment 2:  MDU wanted the latest BART applicability modeling analysis and EPA’s 
approval of the modeling protocol included in the final SIP revision. 
 
Response:  These documents will be included in the final SIP revision. 
 
Comment 3:  MDU asked the Department to consider the amount of visibility improvement that 
could be achieved by adding controls to Heskett Unit 2 when determining the reasonable 
progress goals. 
 
Response:  The visibility improvement will be considered in the calculation of cost (i.e., dollar 
per deciview).  The other three factors for determining reasonable progress will also be 
considered.   
 

Department of Interior (DOI) Comments 
 

The DOI comments took the form of a response to the Department’s response to the DOI 
comments of October 23, 2009. 
 
Comment 1:  The DOI still contends that TRNP should be treated as one area for visibility 
modeling. 
 
Response:  The Department still believes that the three units of TRNP should be treated as three 
distinct areas.  Our reasons are stated in our response to the October 23, 2009 comments.  We 
stand by our comments. 
 
Comment 2:  Regenerative Selective Catalytic Reduction (RSCR) should be evaluated. 
 
Response:  As pointed out by the commenter, this type of system requires much more space than 
a conventional TESCR system.  Both the M.R. Young Station and Leland Olds Station have 
limited space and could not accommodate RSCR.  The commenter indicated that RSCR has a 
high capital cost when compared to conventional SCR.  The Department rejected TESCR and 
LDSCR at all four stations due to an excessive cost and/or lack of significant improvement in 
visibility. This unit will not provide any improvement in visibility over conventional TESCR and 
LDSCR.   No technical details were provided so that the Department 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 explain how it considered the benefits of reducing 
emissions with respect to visibility improvements at multiple Class I areas. 
 
Response:  The Department provided visibility modeling results for LWA and the three units of 
TRNP.   We looked at both the maximum improvement at each of the four areas; the average for 
each area and the average for all of the areas (see tables in each BART analysis).  We believe we 
have complied with the Clean Air Act. 
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As pointed out previously, only the Coal Creek Station is subject to the BART Guideline (40 
CFR 51, Appendix Y) and only for NOx.  EPA has stated that “… states are not required to 
follow these guidelines for EGUs located at power plants with a generating capacity of less than 
750 MW” (FR Vol. 70, No. 128, 39131).  Within the Guideline, EPA states  
“For sources other than 750 MW power plants, however, States retain the discretion to adopt 
approaches that differ from the guidelines” (Appendix Y to Part 61, Section I.H.).  The NDDH 
has exercised this discretion when evaluating the various BART options. 
 
Comment 4:  Follow up to Comment 8 from October 23, 2009 
 
DOI stated that they had commented to EPA Region 9 that they had underestimated the 
efficiency of SCR in the ANPR for the Four Corners Plant. 
 
Response:  The Department has reviewed the EPA Air Pollution Control Cost Manual which 
states “In practice, SCR systems operate at efficiencies in the range of 70% to 90%”.  EPA’s Air 
Pollution Control Technology Fact sheet for selective catalytic reduction (EPA-452F-03-032) 
states “SCR is capable of NOx reduction efficiencies in the range of 70% to 90%”.  The Oregon 
DEQ hired Eastern Research Group, Inc. (ERG) to review the BART analysis for the PGE 
Boardman Plant.  In their review, ERG stated “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 of the Boardman Plant 
under year-round operation would need to be considered in selecting a permit level.”  The 
NDDH believes the use of 80% is a reasonable choice for a 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 9 that the cost of SCR had been 
overestimated.   
 
Response:  In addition to the EPA estimate for SCR at the Four Corners Power Plant, the 
Department also reviewed the analysis commissioned by the Oregon DEQ for the cost of SCR at 
the PGE Boardman Plant.  The analysis, which was prepared by Eastern Research Group, Inc. 
(ERG) states, “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 
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.”  DOI’s estimate of the Total Direct Capital costs for SCR was less 
than $150/kw for all facilities and substantially less for most units (i.e. $101/kw at Stanton Unit 
1).  The NDDH continues to believe DOI has severely underestimated the cost of SCR.  Since 
high dust SCR is not technically feasible for North Dakota lignite; the DOI cost estimates are 
even more erroneous since they do not include a reheat system or reheat annual costs.  Based on 
the above, we believed the EPA Control Cost Manual is inappropriate for estimating the cost of 
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SCR.  The manual states in Section 2.4 that the costs for tail-end SCR cannot be estimated from 
this report because they are significantly higher than the high-dust SCR systems due to flue gas 
reheating requirements. 
 
Comment 6:  Follow up to comment 10 on October 23, 2009 
 
DOI believes the NDDH is placing too much emphasis upon incremental differences in visibility 
improvement.  NDDH should support their claim that single source modeling overpredicts the 
actual improvement by a factor of 5-7. 
 
Response:  The preamble to the BART Guideline states “Because each Class I area is unique, we 
believe states should have flexibility to assess visibility improvements due to BART controls by 
one or more methods, and we agree with commenter’s suggestions to do so.”  (FR Vol. 70, No. 
128, p.39129).  The NDDH has looked at the difference in improvement for each control option.  
This is the same as looking at the total improvement for each control option and determining the 
difference in visibility improvement.  Indirectly, the total improvement of each option is 
considered. 
 
The difference between cumulative and BART single-source modeling results starts with the 
logarithmic relationship between deciview and light extinction, which is based on the proven 
concept that an observer will detect visibility changes more easily in clean air than in dirty air.  
Deciview is related to light extinction using the equation 
 
 dv = 10 x ln(bext / 10) 
 
where 
 dv = deciview 
 bext = light extinction in units of inverse mega-meters (Mm-1) 
 
In BART single-source modeling, the incremental impact of the subject source is based on a 
background of natural visibility conditions only.  In cumulative modeling, as conducted by 
WRAP, the incremental impact of the subject source is based on a background of natural 
visibility conditions plus the impact of a complete inventory of all other source emissions which 
affect visibility.  Therefore, calculated delta-deciview for the subject source for the cumulative 
case will be lower than for the single-source case. 
 
A simple hypothetical example can illustrate the difference in single-source and cumulative 
visibility modeling.  Assume that a subject source is contributing 5 Mm-1 to total light extinction 
and that the natural visibility background is 20 Mm-1.  Under single-source modeling, delta-
deciview for the subject source would be calculated: 
 
 delta-dv = [10 x ln(25 / 10)] – [10 x ln(20 / 10)] = 9.16 – 6.93 = 2.23 
 
WRAP and the NDDH have found that adding a complete emissions inventory in the cumulative 
modeling will typically result in a background more than double the natural visibility conditions.  
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So to complete the example for the cumulative modeling case, we assume a background of 50 
Mm-1 and the same subject source.  Delta-deciview for the subject source would be calculated: 
 
 delta-dv = [10 x ln(55 / 10)] – [10 x ln(50 / 10)] = 17.05 – 16.09 = 0.96 
 
Therefore, inclusion of the complete visibility-affecting emissions inventory in the cumulative 
modeling produces a smaller, but more realistic, observer-detected difference of 0.96 deciview 
from the subject source.  In fact, for this example, the cumulative modeling result falls below the 
generally recognized observer-detectable threshold of about 1.0 deciview.  Thus, the example 
illustrates that the impact of the subject source plume against a clean background would be much 
more noticeable to an observer than the impact of the same plume against the more realistic 
dirtier background.  And, obviously, any change in visibility-affecting emissions from the 
subject source would have a smaller impact on the observer under the cumulative modeling 
scenario. 
 
In the figure below, delta-deciview has been plotted for several background deciview levels, 
based on the subject source above.  The included background levels range from a clean natural 
background to a dirty background representing the cumulative effect of many visibility-affecting 
sources.  The plot includes the two points calculated above.  The plot illustrates the general 
dependency of the observed visibility change (delta-deciview) on the background level, and the 
fact that an observer’s perception of visibility change can vary greatly depending on the 
background deciview level.  In fact, for this example, there is a factor of 6.6 difference in delta-
deciview for the cleanest background compared with the dirtiest background (3.15 / 0.48 = 6.56). 
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To further illustrate the difference in single-source and cumulative visibility analyses, the NDDH 
conducted additional modeling using actual sources.  For this illustration, the NDDH grouped the 
BART-applicable Coal Creek, Leland Olds, and Milton R Young Generating Stations (in North 
Dakota) as an effective single source.  Single-source and cumulative modeling analyses were 
conducted to determine the incremental visibility improvement at Theodore Roosevelt National 
Park from the 3-source group, based on BART controls.  Calpuff system versions 5.8, the new 
IMPROVE equation, annual average natural background, and consistent annual emission rates 
(for the three noted sources) were applied for both analyses.  The 90th percentile visibility day 
from the single-source modeling results was used to emulate the 20% worst day average from the 
cumulative modeling results. (Given that the typical distribution of 20% worst day visibilities 
tends to be skewed toward the high end, the 90th percentile day may somewhat understate the 
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20% worst day average).  Note that the post-BART emissions inventory for the cumulative 
analysis included changes only to the three sources referenced above. 
 
Results of the NDDH modeling analyses are summarized in the table below.  The modeling 
analyses discussed above are compared in the first two columns of results. 
 

  
20% Worst Day 

Avg.  Cumulative 
Modeling 

 
90th Percentile Day 

Single-Source 
Modeling 

90th Percentile Day 
Single-Source 

Modeling Using 
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 from the addition of BART controls to the three 
generating stations based on single-source modeling is about twice that found from cumulative 
modeling.  These results are consistent with the hypothetical example discussed above. 
 
Also shown in the table are results of a third modeling scenario, i.e., single-source modeling 
based on the North Dakota BART modeling protocol.  Consistent with EPA recommendations at 
the time (2005), the North Dakota BART protocol specified the use of Calpuff Version 5.7, the 
old IMPROVE equation, and a natural background reflecting cleanest days.  In addition, the 
protocol specified use of maximum 24-hour emission rates, per the BART Rule.  As indicated in 
the table, use of this protocol resulted in a much greater “apparent” improvement in visibility, 
about a five-fold increase in the result from the cumulative modeling.  This illustration, 
therefore, is another basis for the NDDH statement in the SIP that BART single-source modeling 
over predicts by a factor of 5 to 7.   
 
All BART modeling conducted by the NDDH and industry was based on the North Dakota 
BART protocol.  Given differences in the North Dakota BART protocol (compared to later 
protocols), combined with the logarithmic nature of the relationship between deciview and light 
extinction, it becomes clear that BART single-source modeling could have greatly overstated the 
more realistic results obtained from recent cumulative modeling for North Dakota. 
 
Note that use of the ND BART single source modeling produces a visibility improvement at 
Theodore Roosevelt National Park (2.295 dv) which achieves compliance with the uniform rate 
of progress goal (2.3 dv as discussed in Section 5 of the North Dakota SIP).  If one was to accept 
the premise that these single-source modeling results are realistic, it would logically follow that 
North Dakota has met the uniform rate of progress based on BART controls for the three 
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modeled sources, and that the need to address additional (non-BART) visibility-affecting 
emissions reductions in North Dakota is therefore less compelling. 
 
The 20% worst-day average metric from cumulative modeling and the 90th percentile day metric 
from single-source modeling have been compared in this illustration as they constitute a 
comparable moment of the annual distribution of daily visibility predictions.  Obviously, the 98th 
percentile day metric from single-source modeling would provide an even greater exaggeration 
of actual visibility change than the 90th percentile, in the context of the 20% worst-day average 
metric required to measure progress with respect to visibility goals under the regional haze rule.   
 
Comment 7:  Follow up comment 10C from October 23, 2009 
 
DOI still believes that modeling should be based on the future conditions instead of the year that 
match the meteorology. 
 
Response:  As pointed out previously, the BART Guideline states that the emission rates for 
determining visibility for the precontrol scenario, the highest emission rates from the 
meteorological period modeled should be used.  When determining visibility improvement, the 
comparison is made from a baseline, not a future scenario.  This affords consistency from state-
to-state and allows emissions data to be paired with meteorological data to produce the best 
prediction of baseline visibility conditions. 
 
Comment 8:  Follow up to comment 11 from October 23, 2009 
 
DOI still believes NOx reductions improve visibility more than SO2 reductions. 
 
Response:  The Department agrees that NOx reductions may be more effective than SO2 
reductions in reducing some visibility-affecting species’ concentrations under some conditions, 
especially at a generally cooler, northern location versus a warmer, southern location.  This is 
especially true because of the strong temperature dependence of the chemical reaction that forms 
NO3 from HNO3.  The following table illustrates the strong temperature and relative humidity 
dependence of the reaction that forms ammonium nitrate from HNO3 and the extreme values that 
can occur given typical values for [NH3] and [HNO3] of 1 ppb each.  The equilibrium constant of 
the reaction is K and has an inverse relationship with [NH4NO3].   
 

T(deg.C) T(deg.F) RH(%) K(ppb) [NH4NO3](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 
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It is recognized that lower temperatures favor production of ammonium nitrate, for example, 
over production of HNO3 from NOx emissions.  Conversely, warmer temperatures favor 
production of HNO3 over NO3, including during warmer months in North Dakota.  During winter 
months in North Dakota, lower temperatures produce more potential for higher NO3 
concentrations than in the summer, when potential NO3 concentrations are relatively low because 
of warmer temperatures.  This temperature effect can be seen in the time-series plots of nitrate 
concentrations over an annual cycle, displayed in Figure 8.11 of the SIP document.  Note the 
relatively low NO3 concentrations during the summer and adjacent warmer periods and the 
higher NO3 concentrations during the rest of the year. 
 
Nevertheless, potentially higher NO3 concentrations are only favored in the winter and colder 
days in spring and fall in North Dakota, and only then when NH3 and NOx emissions are high 
enough, and when winds transport NOx plumes toward Class I areas and dispersion of plumes is 
not favorable.  During the summer and about half of the spring and fall in North Dakota, ambient 
temperatures are warmer, similar to the rest of the U.S., and thus high NO3 concentrations would 
not be favored then.   
 
It may be true that it is easier to obtain lower NO3 concentrations from NOx reductions in a 
generally cooler, northern location than at a warmer, southern location, because of the 
temperature dependence in the chemistry.  Nevertheless, obtaining visibility improvement by 
lowering SO4 concentrations through SO2 reductions is a reliable, effective way of improving 
visibility in North Dakota, somewhat because of the less complex chemistry involving SO2.  
Reducing SO2 emissions to improve visibility has the advantage of being effective year round, 
whereas NOx reductions would be less effective during warmer months because of the lower 
potential NO3 production from the temperature dependence in the chemistry.   
 
Comment 9:  Follow up to comment 12 from October 23, 2009 
 
DOI still believes the dollar per deciview improvement is still the metric to emphasize when 
determining BART. 
 
Response:  As far as the emphasis on incremental differences between controls options, see 
response to comment 6. 
 
DOI apparently did not understand the NDDH response when it pointed out that accuracy of 
single source modeling when compared to cumulative modeling can vary from state-to-state.  As 
such, the accuracy of a dollar per deciview calculation will vary from state-to-state.  This is due 
to a variation in the number of sources that affect the Class I area, the amount of emissions that 
affect the area and the location of the sources that affect 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 SO2 control technology could meet the lower lb/MMBtu limit 
(assumed 0.15 lb/106 Btu) even if coal quality deteriorates. 



10 
 

 
Response:  The Department did not use the maximum sulfur content in determining the BART 
limits.  The Department used an annual average sulfur content.  In the case of Minnkota’s M.R. 
Young Station, the maximum sulfur content is 5.6% with an average of 0.93%.  In order to 
comply with a 0.15 lb/106 Btu standard when burning the maximum sulfur coal, the scrubber 
would have to achieve 98.9% efficiency.  This is extremely difficult with a wet scrubber. 
 
Comment 11:  Follow up to comment 25 from October 23, 2009 
 
The DOI continues to assert that the WYGEN3 permit should be used as a basis for requiring 
Stanton Unit 1 to meet a 93% control for SO2 and an emission limit of 0.09 lb/MM Btu on a 30-
day rolling average basis.   
 
Response:  The DOI continues to ignore the fact that the WYGEN3 permit does not establish any 
minimum SO2 control efficiency, let alone a 93% control efficiency.  The WYGEN3 permit only 
establishes SO2 emission limits on a lb/hr, lb/MW-hr and lb/MM Btu basis.  As stated in the 
Department’s initial response, the WYGEN3 facility could burn low-sulfur coal and still comply 
with the emission limits with SO2 control efficiencies below 90%.   As also indicated in the 
Department’s initial response, it is the Department’s understanding that the WYGEN3 facility 
has yet to demonstrate that the SO2 emission limits can be achieved.   
 
The Department maintains the position that a SD/FF operating at Stanton Station Unit 1 is 
capable of achieving an average SO2 control efficiency of 90%. 
 
Comment 12:  Follow up to comment 26 from October 23, 2009 
 
The DOI states that the “NDDH should show how it arrived at the conclusion that ‘based upon 
the average sulfur content of the coal burned the SO2 removal efficiency at Stanton Unit 10 is 
estimated to be approximately 90%.’” 
 
Response:  The Department estimated the control efficiency based upon data contained in the 
annual emission inventory report for the Stanton Unit 10 facility.  Uncontrolled emissions were 
calculated based upon AP-42 emission factors.  Actual (controlled) emissions are measured by 
the CEM at Stanton Unit 10.  This data is public information 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 SOFA with SCR with reheat may be less expensive 
than just SCR with reheat since the additional capital cost of adding SOFA may be offset by 
reduced annual operating costs.   
 
Response:  The DOI provides no data to support this position.  The BART analysis for the M.R. 
Young facility estimates the annualized cost for SCR with reheat with ASOFA to be 
approximately $99,600 to $143,570 per MWe.  The estimated annualized cost for SCR with 
reheat at Stanton Unit 1 is approximately $66,435 per MWe.  Based upon this data, the cost of 
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adding ASOFA is expected to significantly increase the annualized cost.  Although adding SOFA 
may be somewhat less expensive than adding ASOFA, in the Department’s judgment it is very 
likely that the cost of SOFA with SCR with reheat will be higher than the cost of SCR with 
reheat alone. 
 
In the specific case of the BART analysis for Stanton Unit 1 the incremental cost of applying 
SCR with reheat is $10,032 per ton of NOx controlled when burning lignite and $12,894 per ton 
of NOx controlled when burning PRB.  It would be necessary for the addition of SOFA to reduce 
the incremental costs considerably for the application of SOFA with SCR with reheat to not be 
considered cost prohibitive.  As indicated above, it is very likely that the addition of SOFA 
would increase costs significantly and not decrease costs significantly.  Therefore, in the 
Department’s judgment an analysis of SOFA with SCR with reheat would not alter the 
conclusion that SOFA with SCR with reheat is cost prohibitive at Stanton Unit 1. 
 
Comment 14: Follow up to comment 30 from October 23, 2009 
 
The DOI continues to question the cost estimates for SCR with reheat included in the BART 
analysis.   
 
Response:  In previous comments submitted by DOI, the DOI questioned GRE’s estimate of the 
capital cost of SCR with reheat of $301/kW based upon the fact that the cost exceeded what the 
DOI deemed to be an acceptable range of $50-$267/kW.  The DOI bases the acceptable range on 
a cost survey and one of the documents referenced by DOI includes a June 26, 2008 technical 
memorandum prepared by Eastern Research Group, Inc. (ERG) regarding the PGE Boardman 
Plant.  In this document, ERG references an acceptable cost range for SCR (apparently without 
reheat or gas-to-gas heat exchanges – GGHE) of $207-$267/kW.  However, the ERG 
memorandum also references a cost estimate prepared by Black & Veatch and CH2M Hill for 
the PGE Boardman Plant of $309/kW (apparently for SCR without reheat).  The Black and 
Veatch / CH2M Hill cost estimate was not referenced by the DOI.  Based on the GRE BART 
submittal, the capital cost estimate for addition of the thermal oxidizer necessary to reheat the 
flue gas is approximately $1.275 million (approximately $7 per kW).  Adding this to the above-
referenced ERG cost ranges results in a range of approximately $214-$274/kW.  Adding the $7 
per kW cost to the Black and Veatch / CH2M Hill cost estimate results in a cost estimate of 
approximately $316/kW.   
 
Based on the above, it can be seen that the GRE capital cost estimate for SCR with reheat of 
$310/kW is approximately 10% higher than the highest cost value of $274/kW prepared by ERG 
(adjusted for SCR with reheat but without the GGHE).  The GRE capitol cost estimate for SCR 
with reheat is approximately 2% lower than the cost estimate of $316/kW prepared by Black and 
Veatch / CH2M Hill for the PGE Boardman Plant (adjusted for SCR with reheat but without the 
GGHE).  Based upon this data, the GRE cost estimates appear to be in the range of similar cost 
estimates.  This is especially true considering the inherent difficulty in calculating actual costs.  
Both the New Source Review Workshop Manual and the EPA Air Pollution Control Cost 
Manual state that control cost estimates are typically accurate within ± 20 to 30 percent.  Based 
upon the above, the GRE cost estimate for SCR with reheat appears to be reasonable. 
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The DOI also continues to question how the Department verified the cost estimates.  An example 
of how the Department verifies cost estimates is shown above.  As can be seen from the above, 
the Department verified the cost estimates by comparing the calculated costs with all relevant 
data.  The Department also verifies the actual calculations to determine if the values used are 
reasonable.  Based on the ongoing comments, it appears that the DOI has relied on outdated 
models to estimate costs.  As the Department has demonstrated in previous responses to DOI 
comments, the DOI cost estimates for other projects have 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 
 
DOI 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 BART process by determining that a 
technically feasible option is too expensive on a cost per ton basis. 
 
Response:  The preamble to the BART guideline states “The interpretation of the requirements 
of the regional haze program reflected in the discussion above does not necessitate costly and 
time-consuming analyses.  Consistent with the CAA and the implementing regulations, States 
can adopt a more streamlined approach [emphasis added] to making BART determinations 
where appropriate.  Although BART determinations are based on the totality of circumstances in 
a given situation, such as the distance of the source from a Class I area, the type and amount of 
pollutant at issue, and the availability and cost of controls, it is clear that in some situations, one 
or more factors will clearly suggest an outcome.  Thus, for example, a State need not undertake 
an exhaustive analysis of a source’s impact on visibility resulting from relatively minor 
emissions of a pollutant where it is clear that controls would be costly and any improvements in 
visibility resulting from reductions in emissions of that pollutant would be negligible.”  (F.R. 
Vol. 70, No. 128, p.39116).  The cost of SCR is obviously excessive.  Based on the visibility 
modeling results from Unit 2, the amount of improvement is visibility in any Class I area will be 
less than 0.01 deciviews in the most impaired days or approximately 0.10 deciviews (overall 
average) based on the 98th percentile value from the single source modeling when compared to 
the next best control technology.  This amount of visibility improvement is negligible.   
 
The Department is free to weigh the five factors as we choose (FR Vo. 70, No. 120, p.39130).  
As we have indicated, visibility improvement has been given little weight in the BART process.  
In the case of a control technology that is obviously excessive in cost on a dollar per ton basis, 
visibility improvement was given even less weight.  That is, a control option that has an 
excessive cost on a dollar per ton basis, there is no reason to model the visibility improvement 
because visibility improvement will be a small part of the decision making process.  There are 
literally dozens of control options with varying degrees of removal efficiency that could be 
analyzed.  To make a workable BART process, not all options can be modeled to determine the 
amount of visibility improvement. 
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Comment 17:  Follow up to comment 37 from October 23, 2009 
 
DOI believes visibility modeling must be done for SOFA + SCR and SCR. 
 
Response:  See response to comment 16. 
 
Comment 18:  Follow up to comment 49 from October 23, 2009 
 
DOI is advocating a startup limit (lb/hr) based on the BART allowable and the maximum rated 
heat input of the unit. 
 
Response:  For wall and tangentially fired boilers, the DOI suggestion may work.  Because 
cyclone boilers emit at such a high rate during startup (>1.0 lb/106 Btu), limiting the emissions 
based on DOI suggestion does not provide the relief necessary.  The unit would exceed the lb/hr 
limitation when the heat input is only 1/3 of the rated capacity or less.  This would lead to 
extended periods of noncompliance.  The NDDH believes the proposed limit is necessary for 
Minnkota since they did not include startups in the proposed BART limit.  The Consent Decree 
for Minnkota requires these limits to be established separately. 
 
Comment 19:  Follow up to comment 54 from October 23, 2009 
 
Same comment as comment 23 except for M.R. Young Unit 2. 
 
Response:  See response to comment 18. 
 
Comment 20:  Follow up to comment 63 from October 23, 2009 
 
DOI indicated that NDDH should seriously evaluate all significant sources of human-caused 
impairment.  They also questioned whether cumulative visibility improvement cited in the SIP 
included controls on Coyote and AVS. 
 
Response:  The NDDH considered all the significant sources of visibility impairing pollutants 
including any source that emits more than 100 tons per of sulfur dioxide and nitrogen oxides 
combined, oil and gas production facilities, prescribed burning, agricultural tillage operations 
and mobile sources.  The NDDH believes this represents nearly all of the SO2 and NOx 
emissions from anthropogenic sources.  The analysis that was conducted indicates it is not 
reasonable to control these sources. 
 
The cumulative visibility modeling shown in the SIP did include controls for Coyote and AVS.  
For Coyote Station, this included a new wet scrubber plus 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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Basin Electric Power Cooperative 
 

 
Comment 1:  Basin Electric believes LDSCR and TESCR are not technically feasible.  They 
believe the Department should not rely on historical operating data of biomass boilers and should 
not rely on vendor’s statements that they will provide performance guarantees for LDSCR and 
TESCR.  Basin Electric believes LDSCR and TESCR are not commercially available for boilers 
that combust North Dakota lignite. 
 
Response:  The Department’s analysis of this issue indicates that electrostatic precipitators, such 
as those at the Leland Olds Station, are capable of removing up to 99% of the sodium that is in 
the lignite combusted.  The analysis also indicates that control of the submicron sodium and 
potassium aerosols will be greater than 90%.  This indicates the flue gas characteristics will be 
no worse than cyclone boilers burning subbituminous coal in a high dust SCR configuration.  It 
also indicates the concentration of potassium and sodium aerosols are less than pilot scale testing 
for biomass combustion which indicates an SCR can be successfully operated (Zheng et. al. 
2008, Kling et. al. 2007).  The commenter provided no evidence to dispute this point.  Biomass 
contains soluble sodium and potassium just like North Dakota lignite.  TESCR is being operated 
successfully on several biomass boilers.   
 
Regarding vendor guarantees, the BART Guideline states “Vendor guarantees may provide an 
indication of commercial availability and the technical feasibility of a control technique and 
could contribute to a determination of technical feasibility or technical infeasibility, depending 
on circumstances.  However, we do not consider a vendor guarantee alone to be sufficient 
justification that a control option will work.  Conversely, lack of a vendor guarantee by itself 
does not present sufficient justification that a control option or an emissions limit is technically 
infeasible.  Generally, you should make decisions, about technical feasibility based on chemical, 
and engineering analyses (as discussed above), in conjunction with information about vendor 
guarantees.”  The information on vendor guarantees was only one portion of the evidence that 
was considered in making the technical feasibility determination.  The commenter also suggested 
that pilot scale testing is necessary before LDSCR and TESCR can be determined to be 
technically feasible.  The flue gas characteristics after an ESP when compared to pilot testing at 
biomass-fired boilers (Zheng et. al. and Kling et. al.) indicate LDSCR and TESCR can be 
successfully operated on North Dakota lignite.  Pilot testing will help optimize the design of 
LDSCR or TESCR and provide a better estimate of catalyst life; however, the NDDH believes it 
is unnecessary for determining technical feasibility. 
 
Comment 2:  The commenter believes that BART NOx controls that have a cost effectiveness 
greater than $1,350 per ton are unreasonable. 
 
Response:  The EPA has not established a “bright line” for determining whether BART controls 
are cost effective or reasonable.  In the preamble to the proposed BART Guideline (F.R. Vol. 69, 
No. 87, p. 25198) EPA discussed this issue.  This discussion indicates the WRAP technical 
support document for the Grand Canyon visibility Transport Report Annex listed control options 
are “low” below $500 per ton, “moderate” from $500 per ton to $3,000 per ton and “high” if 
over $3,000 per ton.  This is a 1999 document and costs must be adjusted accordingly for 
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inflation.  The CAIR rule, which could have been used as a substitute for BART, had an 
estimated cost of up to $2,700 per ton (this rule has now been vacated).  Based on the 
information cited, the NDDH believes the $1,350 per ton cost effectiveness is a reasonable 
BART cost. 
 
Comment 3:  The Department’s conclusion (in the SIP), that the elimination of every in-state 
emissions source would still not achieve the 2018 reasonable progress (glide path) goal, is 
counterintuitive and is misleading on several fronts. 
 
Response:  Because the commenter provided no specific information on why this conclusion is 
“counterintuitive or misleading,” the Department cannot directly respond.  However, the 
Department believes that the modeling analysis supporting this conclusion makes a very strong 
and intuitive point about the relatively low contribution of North Dakota visibility-affecting 
emissions sources to visibility degradation in North Dakota Class I 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 redefine natural visibility conditions and 
reset the glide path for reasonable progress goals. 
 
Response:  For the current planning period and SIP, the Department does not have the time or 
resources to adjust natural visibility conditions and reset the uniform rate of progress glide path 
as suggested.  However, the Department finds merit in this suggestion and will consider such 
adjustments in the next planning period. 
 

Great River Energy 
 
Comment 1:  GRE agreed with the NDDH’s modeling approach and encouraged the NDDH to 
use the most up-to-date modeling science and to calibrate these models with actual monitored 
data to ensure their relative accuracy. 
 
Response:  Agreed 
 
Comment 2:  GRE believes the NDDH must preserve its ability to adjust the glide path for non-
manmade and international emissions. 
 
Response:  See response to Comment No. 1 under Basin Electric, Great River Energy and 
Minnkota Power Coop. 
 
Comment 3:   
(a) GRE believes site specific cost estimates provided by various consulting firms are more 

accurate than from cost manuals which are adjusted for inflation. 
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Response:  Agreed 
 
(b) GRE believes that approximately $1,000 per ton cost effectiveness should be used as a 

cutoff for BART determinations. 
 
Response:  See response to Basin Electric’s Comment No. 2.  
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Attachments 
 

1. Basin Electric’s Comments. 
 
2. Combined Comments of Basin Electric, Great River Energy and Minnkota Power Coop. 
 
3. Great River Energy Comments.  




























































