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MPCA Review of Minnesota Power’s

Arrowhead Regional Emission Abatement Proposal (AREA)

1.0 Introduction

On October 14, 2005, Minnesota Power submitted an emission reduction proposal, the Arrowhead Regional
Emission Abatement Proposal (AREA) and accompanying rate rider, pursuant to Minn. Stat. § 216B.1692.
The proposal identified emission reduction options at two plants located in the Arrowhead region of northern
Minnesota.

e Syl Laskin, Aurora: Replace existing coal burners with low nitrogen dioxide (NOx) burners and
overfire air systems on both Laskin coal-fired generating units. Overfire air systems feature additional
air ports as well as software that tracks combustion conditions and automatically modifies fuel/air input
to more completely burn fuel. These improvements reduce NOx emissions from coal-burning. The
proposal includes no increase in capacity at this 100 MW generating station.

e Taconite Harbor, Schroeder: Install Mobotec multipollutant control technology on each of the three 75
MW coal-fired units. The company will install equipment within the combustion chamber of each boiler
to modify combustion conditions and inject chemicals to reduce NOx, sulfur dioxide (SO,) and mercury
pollution. The proposal includes no increase in capacity at this 225 MW generating station.

Table 1 shows that this project, if implemented as proposed, would result in considerable reduction in key
pollutant emissions from these two facilities. The project could reduce emissions of SO, by 66 percent, NOx by
50 percent, and mercury by perhaps more than 70 percent.

Table 1. Comparison of annual overall emissions for Syl Laskin and Taconite Harbor plants before
and after proposed changes

Mercury

SO, NO, PM PM,, (Ibs)
Current annual
emissions from the
two plants (in tons per 7,138 5,694 398 443 94
year—average 2003
to 2004)
Emissions after
retrofits complete (in 3,589 1,949 398 443 25.8
tons per year)
Percent reduction 50% 66% None None 72%

In this report, the Minnesota Pollution Control Agency (MPCA) provides the analysis of Minnesota Power’s
proposal that is required under the emission reduction statute, based on its expertise in evaluating pollution
control projects as part of its long-standing air quality regulatory programs. Specifically, Minn. Stat. §
216B.1692, Subd. 4 asks the MPCA to advise the Minnesota Public Utilities Commission (PUC) on three
points:
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e Verification that the emission reductions project qualifies under Minn. Stat. § 216B.1692, Subd. 1;
e A description of the projected environmental benefits of the proposed project; and
e The MPCA'’s assessment of the appropriateness of the proposed AREA project.

In addition to addressing these points in this report, the MPCA is also to provide the PUC with answers to two
questions posed under Minn. Stat. § 216B.1692 Subd.5(c):

e Whether the project is needed to comply with new state or federal air quality standards; and
e  Whether the emission reduction project is required as a corrective action as part of any state or federal
enforcement action.
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2.0 Summary

The MPCA has reviewed Minnesota Power’s proposal to determine whether the proposal qualifies under Minn.
Stat. § 216B.1692. The MPCA has also projected the environmental benefits from the implementation of this
project.

2.1 Qualifying Projects

The proposed project affects two existing large electric generating plants and does not increase generating
capacity. The project reduces emission rates of air pollutants released by Syl Laskin and Taconite Harbor to
either levels substantially lower than New Source Performance Standards (NSPS) and/or the most cost-effective
level of control.

In making this determination, the MPCA has met its statutory requirement to determine whether the emissions

reductions proposed meet applicable new source review standards, emit air contaminants at levels substantially
lower than allowed by new source performance standards or reduce air pollutants to their lowest-cost effective

level [Minn. Stat. §216B.1692, Subd. 4 (1)].

The MPCA has also determined that the proposed project is not needed to meet state or federal air quality
standards nor is it required as a corrective measure as part of any state or federal enforcement action.

Therefore, the MPCA concludes that this is a qualifying project under the statute.

2.2 Project Costs

The MPCA reviewed project costs to determine if they are within a reasonable range. The MPCA believes

that the capital and operating costs prepared by Minnesota Power for the selected retrofit technologies are a
reasonable estimate. Minnesota Power is not likely to have under-estimated the cost of implementing either
project.

2.3 Projected Environmental Benefits

The MPCA must describe the environmental benefits that result from the implementation of this project [Minn.
Stat. §216B. 1692, Subd. 4 (2)].

Reducing SO, and mercury emissions is critical to improving our water resources in Minnesota and throughout
the U.S. Evidence shows that further SO, reductions are needed to reverse the ecological damage from acid
rain. Sulfur dioxide converts to sulfates which, when deposited as acid rain, may enable lake bacteria to
convert mercury to methylate mercury. Methylate mercury can concentrate in fish. This proposal would reduce
contributions of both SO, and mercury, thereby reducing factors that contribute to mercury contamination in the
environment.

Inhalation of fine particulates, some of which are formed by emissions of both SO, and NOx, strongly
correlates with increased health problems, including early death from cardiopulmonary disease and lung cancer.
Researchers have not yet identified a threshold concentration where these health impacts disappear. Fine
particulate health effects extend even down to background levels.

Minnesota Power’s estimate, using just the PUC’s “externality values,” shows that environmental benefits
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are considerably less than costs. Externality values have been adopted by the PUC to estimate health and
environmental damage caused by the emission of some pollutants by electricity generation.

The gap between costs and benefits can be explained by noting that the PUC’s externality values are somewhat
dated and do not fully quantify all of the benefits associated with this project.

The MPCA has recalculated benefits more comprehensively, in a manner similar to its recalculation of benefits
when reviewing Xcel’s Metropolitan Emissions Reduction Project (MERP)!. The MPCA’s recalculation
incorporates information from recent federal benefit estimates for Clean Air Act reduction programs, and
indicates that, to the extent benefits are quantifiable, it is more likely that AREA’s benefits approximate (and
most likely exceed) the projected costs.

This benefit estimate does not attempt to quantify fully all health issues associated with fine particulates. It also
does not quantify the benefits of the reduction in mercury, regional haze, acid rain, or ground-level ozone.

2.4 Appropriateness of the Project

Both the Syl Laskin and Taconite Harbor plants are older coal-fired generating stations located in northeastern
Minnesota, near important natural resources. The AREA project will result in significant emission reduction
— including mercury and the precursors to fine particulate matter and regional haze — at both of these plants
within the next few years. Given the emission reduction that would be achieved and the low costs of the
proposal, the MPCA believes it is appropriate to allow cost recovery for this project, as specified by the statute.

Minnesota Power’s implementation of the AREA project will not preclude retrofitting with more traditional
means of NOx, SO, or mercury controls if, in the future, larger reductions become necessary.

' MPCA, Review of Xcel’s Metropolitan Emissions Reduction Proposal, December 30, 2002. @w.gca.state.mn.us/gublications/regortsj

kcelenergz-metroemissiongrogosal.gd!
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3.0 Qualifying Projects

Under Minn. Stat. § 216B.1692, Minnesota Power has proposed emission reduction projects at two power
plants.

e Syl Laskin, Aurora—Minnesota Power proposes to lower nitrogen oxide emissions (NOx) by
replacing existing burners in the combustion chamber, and installing software to monitor combustion
conditions.

e Taconite Harbor, Schroeder — Minnesota Power proposes to install Mobotec multipollutant control
technology on each of the three 75 MW coal-fired units. The company will install equipment within
the combustion chamber of each boiler to modify combustion conditions and inject chemicals to
reduce NOx, sulfur dioxide (SO,) and mercury pollution. Minnesota Power will also be improving
particulate matter control devices to ensure that there is no increase in PM emissions after installing
the Mobotec technology. However, the costs associated with PM control improvements are not a part
of this emission-reduction rider request.

The MPCA is charged with determining whether these proposals “qualify” for the cost recovery that is
allowed under Minn. Stat. § 216B.1692. This section first describes how the MPCA considered the statutory
requirements, and then evaluated each plant proposal to determine if it qualified.

3.1 Minn. Stat. § 216B.1692 Subd. 1. Qualifying Projects

Projects that may be approved for the emissions reduction rate rider under this section must:

1) be installed on existing large electric generating power plants as defined under Minn. Stat. § 216B.2421
subd. 2(1), that are located in the state and not subject to emission limitations for new power plants under the
federal Clean Air Act;

The definition of a large power plant under Minn. Stat. § 216B. 2421 includes the following:

“Large energy facility” means any electric power generating plant or combination of plants at a single site
with a combined capacity of 50 MW or more and transmission lines directly associated with the plant that are
necessary to connect the plant to the transmission system;”

2) not increase capacity by more than 10 percent or 100 MW, whichever is greater; This is a straightforward
calculation of increased capacity over current facility generating capacity.

3) result in the existing power plant either:

1) complying with applicable New Source Review (NSR) standards under the federal Clean Air Act;
i1) emitting air contaminants at levels substantially lower than allowed for new facilities by the
applicable NSPS standards under the federal Clean Air Act; or,

ii1) reducing emissions from current levels at a unit to the lowest cost-effective level when, due to
the age or condition of the generating unit, the public utility demonstrates that it would not be cost
effective to reduce emissions to the levels in item (i) or (i1).
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Under Minn. Stat. § 216B.1692, subd. 1(3), a project qualifies if it meets NSR requirements (i) (above), if it
would make emissions “substantially lower” than the NSPS would require (ii), or if the project makes “cost-
effective” reductions (iii). We discuss our considerations of each condition below.

3.1.1 New Source Review

New Source Review (NSR) is a federally mandated air quality program that was established in the 1977 Clean
Air Act Amendments. It is designed to improve the quality of the air in areas that have poor quality air. These
are called “non-attainment” areas because they do not meet the National Ambient Air Quality Standards
(NAAQS). In attainment areas that do meet the NAAQS, NSR protects the quality of the air from significant
deterioration. In non-attainment areas, NSR requires the use of technology with the Lowest Achievable
Emission Rate (LAER). In attainment areas, Best Available Control Technology (BACT) is required. BACT,
unlike LAER, includes an assessment and consideration of costs and other factors. Northeastern Minnesota is
an attainment area so NSR there would require BACT.

3.1.2 New Source Performance Standards

The New Source Performance Standards (NSPS) program was established in the 1970 Clean Air Act. Under
NSPS, generation facilities built after 1972 are required to meet certain minimum performance standards with

regard to emissions of several pollutants. Generation facilities that were built before 1972 are exempt from
NSPS.

NSPS have been revised several times, and different standards apply to plants depending on the year the plant
was constructed. NSPS have become progressively more stringent, so control requirements at newer plants are
more stringent than older NSPS requirements.

3.1.3 Cost Effectiveness

The MPCA views the statute’s requirement for the “lowest cost-effective level” to mean the least-cost project
for controlling emissions (when the cost of achieving either NSR levels or NSPS cannot be justified).

Minnesota Power acted on the advice of the MPCA and analyzed alternatives that would likely achieve BACT-
level and NSPS-level controls, as well as potential alternatives that would not achieve those levels. In this way,
control strategies “better than” or “worse than” an alternative were evaluated to demonstrate whether a selected

alternative is the most cost-effective. Cost-effectiveness is discussed separately for each plant, because of the
difference in the projects.

3.2 Do the Projects Qualify Under 216B.1692 Subd 1?
3.2.1 Syl Laskin

Is it an existing large electric generating power plant as defined under Minn. Stat. § 216B.2421 subd. 2
that is located in the state and not subject to emission limitations for new power plants under the federal
Clean Air Act?

The Syl Laskin plant is located in Aurora, Minnesota, and has a net generating capacity of 100 MW. It meets
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the definition of a large electric generating power plant because it is larger than 50 MW. The boilers are
tangential-fired and now burn sub-bituminous coal. The boilers were constructed in 1951, before the Clean Air
Act was passed, and thus before EPA promulgated NSPS for boilers. It is therefore not subject to the NSPS
standards for power boilers. The project meets this requirement.

Does it increase capacity by more than 10 percent or more than 100 MW?

Minnesota Power’s proposal does not change the generating capacity of this plant, thus it meets the condition of
the statute.

Does the project meet NSR requirements?

The proposal does not meet BACT limits or control technology requirements as would be required by a BACT
analysis of new source review, as shown in Table 2 on page 12.

Does the project propose emission levels substantially below the NSPS?

Table 2 on the next page shows the current emission rates at the Laskin plant and the emission rates that would
result from Minnesota Power’s proposed emission reduction project. Also included are NSPS determinations for
similar plants.

Minnesota Power proposes to install low NOx coal burners and overfire air systems including additional air
ports and software that is used to track combustion conditions within the boiler to automatically modify fuel/air
inputs (“neural network” software). This technology is being widely deployed throughout the utility boiler
industry.
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Table 2. Comparison of emission data, including recent New Source Review limits, New Source
Performance Standards and existing and proposed emission rates for Minnesota Power’s Syl Laskin

generating station

Capacity NOx S02 PM Mercury

MW | mmbtu/hr Lb/mmbtu Lb/mmbtu Lb/mmbtu Lb/GMw
Laskin 1 existing 50 | 660 0.58 0.40 0.033 0.026
emissions
Laskin 2 existing 50 | 660 0.59 0.41 0.033 0.026
emissions
BACT median 0.09 0.12 0.018
determination? (NSR) (© 067. 0 0.6) (0.068to | (0.012 to --
(Range) ' ' 1.17) 0.029)
New Source 1.6 Ib/MWh?
Performance >250 (0.13 Ib/ 1.2 0.03s 0.042/0.078¢
Standards® mmbtu)
Emissions, Laskin 1, 0.2 No No No change
2 retrofitted (AREA) ' change change 9

The proposed NOx emission rate for the retrofit of the Laskin plant does not achieve the NSPS NOx emissions
rate for new, modified or reconstructed electric generating stations with a heat input capacity of greater than 250
million British thermal units (mmbtu) per hour.

Low NOx burner technologies are being widely deployed, and are being demonstrated in the field to achieve
emission rates well below 0.2 Ib/mmbtu emissions rate proposed by Minnesota Power. While achieving an
emissions rate at or below 0.2 Ib/mmbtu represents a considerable reduction in NOx emissions, it does not
meet the condition of the statute requiring a “substantial reduction” beyond the NSPS. Emissions of the other
regulated pollutants are currently at or below the NSPS. Because proposed emission levels for NOx are not
below the NSPS, the MPCA must consider whether the proposal is cost-effective.

2From the RACT/BACT/LAER Clearninghouse (http://cfpub.epa.gov/rblc/htm/bl02.cfm). Emission limits for sub-bituminous coal-
fired utility boilers from the past five years were selected.

*New Source Performance Standards in 40 CFR 60 Subpart Da (40 CFR 60.40da-60.49da)

4 A newly constructed unit would be required to meet a 1.6 [b/MWh limit. For Laskin, this translates to a NOx emissions limit on a heat
input basis of 0.13 Ib/mmbtu.

>The NSPS (40 CFR 40.62Da) requires that PM must also be controlled by at least 99%. Because there is a national ambient air quality
standard for PM10, limits for PM 10 are established during permit preparation of new coal-fired units because the NSPS does not contain
emission limits for PM10 from coal-fired units.

SEPA amended the NSPS in 2005 to include mercury emission limits for new coal-fired power plants as part of its cap-and-trade
program for mercury from coal-fired utility boilers. The standards apply for the first five years of operation, after which the facility must
hold sufficient allowances to cover mercury emissions. The dual standard for sub-bituminous coal reflects the difference in the ability
to control mercury when scrubbing is in place: the “wet” flue gas desulfurization mercury standard is 0.042 Ib/GMw, and “dry” flue gas
desulfurization mercury standard is 0.078 Ib/GMw.
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Does the proposal reduce emissions to the lowest cost-effective level?
The third criterion of the statute allows a project to qualify if the project is the “lowest cost-effective level.”

A complete cost-effectiveness study would analyze all possible configurations of every possible design,

and then choose the least-cost alternative. Rather than investing significant analysis to identify all options,
Minnesota Power acted on the advice of the MPCA and analyzed alternatives that would likely achieve BACT-
level and NSPS-level controls, as well as potential alternatives that would not achieve those levels. In this way,
control strategies “better than” or “worse than” an alternative would be evaluated to demonstrate whether a
selected alternative is the most cost-effective.

Table 3. Cost effectiveness of NOx control alternatives for Minnesota Power’s Laskin generating station

Laskin 1, 2 Alternatives
AREA A B C

(low NOx (ROFA/

burners) (SNCR) ROTAmMIx) (SCR)
Capital cost $4,464,000 | $3,256,240 $14,722,525 $34,408,000
Annual operations & $72,000 | $992,000 $825,304 $1,316,000
maintenance
Annualized total cost $930,240 $1,749,566 $3,101,037 $8,987,523
Annual NOx reductions (tons) 1,558 1,516 1,558 2,037
$/ton of pollutant removed $597 $1,154 $1,990 $4,412

For Laskin, Minnesota Power’s alternatives included:
¢ installing low-NOx burners (the selected AREA project),
e implementing selective non-catalytic reduction (SNCR, alternative A above),
e installing Mobotec’s rotating overfire air/selective non-catalytic reduction technology (ROFA/
ROTAmix, alternative B above), or
e implementing selective catalytic reduction (SCR,alternative C above).

As discussed in section 5.0, the MPCA reviewed the cost estimate of each alternative, and has concluded that
Minnesota Power’s estimate of capital and operating costs are reasonable budgetary estimates.

Minnesota Power’s proposal appears cost-effective when set alongside its chosen alternatives. Alternative NOx
reduction proposals A and B reduce NOx emissions by about the same amount, but cost three times as much,
while alternative C achieves an additional 33% improvement in NOx reductions — but at 10 times the cost. At
$597 per ton, the AREA configuration costs significantly less than its alternatives, thus meeting the condition of
being a cost-effective project.

Summary

The Syl Laskin proposal meets all three conditions of Minn. Stat. § 216B.1692, subd. 1, and thus is a qualifying
project under the statute.
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3.2.2 Taconite Harbor

Is it an existing large electric generating power plant as defined under Minn. Stat. § 216B.2421 subd. 2
that is located in the state and not subject to emission limitations for new power plants under the federal
Clean Air Act?

The Taconite Harbor generating station consists of three electric generating units, each rated at a net generating
capacity of 75 MW.

Because the facility is greater than 50 MW, it is a large generating station. Units 1 and 2 were placed in service
in 1957 and unit 3 in 1967. The facility was brought online before the Clean Air Act was passed and before
EPA promulgated NSPS for boilers. It is therefore not subject to the NSPS standards for power boilers. The
project meets this requirement.

Does it increase capacity by more than 10 percent or more than 100 MW?

The proposed project for this location is to retrofit control technology to lower NOx, SO, and mercury
emissions. No generating increase is proposed by this project.

Does the project meet NSR requirements?

As shown in Table 4, the proposed project does not meet BACT limits or control technology requirements that
would be established through NSR analysis.

Does the project propose “levels substantially below NSPS”?

Table 4 shows the current emission rates at the Taconite Harbor plant and the emission rates that would result
from Minnesota Power’s proposed emission reduction project. It includes NSR determinations for similar
facilities, applicable NSPS, and proposed emission limits for AREA upon completion.

MPCA staff believe that because of the nature of the Taconite Harbor AREA project, a modification of the
facility is occurring such that the NSPS for utility boilers applies. Therefore, the NSPS identified in Table 4
below are applicable emission limits for Taconite Harbor. In some instances, these emission limits represent
a significant reduction in the current permitted level; the facility currently operates well below its permitted
emission limits.
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Table 4. Comparison of emission data including recent New Source Review limits, New Source
Performance Standards, and existing and proposed emission rates for Minnesota Power’s Taconite
Harbor generating facility

Capacity NOx S02 PM Mercury

MW | mmbtu/hr Lb/mmbtu Lb/mmbtu Lb/mmbtu Lb/GMw
Taconite Harbor 1 75 745 0.40 0.67 0.036 0.049
Taconite Harbor 2 75 745 0.41 0.67 0.027 0.049
Taconite Harbor 3 75 745 0.41 0.67 0.033 0.049
BACT median 0.09 0.12 0.018 --
determination” (NSR) (0.067to | (0.068to | (0.012to
(Range) 0.6) 1.17) 0.029)
New Source 1.6 b/
Performance MWh 10
Standards: (0.16 Ib/ 1.2 0.03 0.042/0.078

mmbtu)’

Emission rate, AREA 0.14 0.24 No change 0.0049

Minnesota Power proposes to install and operate a multipollutant control system owned by the Mobotec USA
Company. Mobotec calls their system of controls for NOx “ROFA” and their SO, control system “Rotamix/
FSI.” Mercury control technology is called “Minplus”.

To achieve NOx reductions, Mobotec has developed a “rotating opposed fire air” (ROFA), a combustion
control system designed to improve air distribution and mixing within the boiler. The technology has been
demonstrated to reduce NOx emissions by up to 65%. “Rotamix/FSI” is a variant of selective non-catalytic
reduction (SNCR) for NOx and furnace sorbent injection (FSI) for controlling SO,. The Rotamix/FSI system
will inject into the boiler ammonia to reduce NOx emissions, and limestone to reduce SO, emissions. Neither
of these methods of reducing the pollutants emissions is new. SNCR was developed to provide a low-cost
means of reducing NOx emissions, and is frequently used to meet BACT for NOx at industrial boilers. Furnace
sorbent injection of limestone was initially developed to address SO, emissions from coal-fired power plants,
but fell out of favor with the development of higher removal efficiencies provided by post-combustion flue
gas desulfurization systems (50% SO, removal with FSI versus 80 to 95% removal with wet or dry scrubbing
systems).

The AREA proposal meets emission levels substantially lower than the NSPS for SO, and for mercury. Like
Laskin, the overall reduction in NOx emissions is substantial (65%), however the proposed emissions rate of
0.14 Ib/mmbtu is only 12% lower than the applicable NSPS. NOx emission rates of less than 0.1 Ib/mmbtu are
being achieved in practice at utility boilers retrofitted with NOx controls. The proposed emissions rate for NOx

"From the RACT/BACT/LAER Clearinghouse (http://cfpub.epa.gov/rblc/htm/bl02.cfm). Emission limits for sub-bituminous coal-fired
utility boilers from the past five years were selected.

SNSPS in 40 CFR 60 Subpart Da (40 CFR 60.40da-60.49da).

A newly constructed unit would be required to meet a 1.6 [b/MWh limit. For Taconite Harbor, this limit translates to about 0.16 1b/
mmbtu on a heat input basis.

“The NSPS (40 CFR 40.62Da) restricts emissions of PM (not PM10) from coal-fired units. Because there is a national ambient air
quality standard for PM 10, permit limits for PM10 must also be established. PM must also be controlled by at least 99%.
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is not considered by the MPCA to be substantially below the NSPS for new coal-fired boilers!!.

Adding lime to the combustion chamber via Rotamix/FSI imposes a significant additional particulate matter
load to the existing particulate matter control devices. Minnesota Power in its October AREA proposal initially
reported that actual PM emissions from the plant would likely double after retrofits. However, the company has
acknowledged that emissions will not be allowed to increase, but must meet the NSPS limit, and is considering
additional PM controls.

Taconite Harbor boilers are currently emitting PM at rates at or very near the NSPS. Minnesota Power will need
to make additional changes to the particulate matter control system to ensure ongoing compliance with the 0.03
Ib/mmbtu PM emissions limit within 180 days of restarting the boilers with ROFA/Rotamix/FSI/Minplus in
place. Additional PM control can be accomplished in a variety of ways, alone or in combination:
e Rehabilitating current electrostatic precipitators (ESP)
Adding plates within the ESP
Lowering flue gas temperature to increase residence time in the ESPs
Adding conditioning chemicals to increase PM capture in ESP
Installing “polishing” fabric filters downstream of the ESPs if there is sufficient room
Replacing ESPs with fabric filters
Novel PM controls such as replacing portions of the ESP with fabric filters'.

In any case, to obtain a permit to implement this project at Taconite Harbor, Minnesota Power will have to
accept permit conditions that meet NSPS for PM. In other words, PM emissions cannot substantially increase
due to this project. Minnesota Power must yet explain how it plans to address increased PM emissions in
comments filed subsequent to this report.

Of special interest in this proposal is the plan to use Mobotec’s technology for mercury removal. Mobotec
offers a proprietary chemical, Minplus, which is injected into the combustion chamber, where it chemically
absorbs mercury at the high combustion chamber temperatures'®. The Minplus containing the mercury is then
removed with particulate matter (PM) in the PM control device. The MPCA has reviewed the performance test
data for mercury control from several Mobotech installations in the U.S. While these tests did not run for long
periods of time, the data did show substantial reduction in mercury levels.

Minnesota Power plans to test Mobotec control technology first on unit 2, in late 2006, before formally adopting
it for use on units 1 and 3.

The MPCA views the application of combustion modifications for NOx control and furnace sorbent injection
for SO, control as appropriate technology at Taconite Harbor to reduce emissions of these pollutants, and would
expect that the Mobotec system should be deployed at all three generating units, irrespective of the success

of the mercury control system being offered by Mobotec. If the MPCA determines that additional NOx, SO,

or mercury control is necessary, the Mobotec technology does not appear to interfere with the ability to select

""The proposed emissions rate is likely to meet the “presumptive Best Available Retrofit Technology” (BART) emissions rate established
by EPA for the type of coal fired boilers at Taconite Harbor to achieve regional haze reduction goals. BART might apply to Unit 3. See
the discussion of regional haze rules in section 4.0.

”The Advanced Hybrid filter was developed by University of North Dakota’s Energy and Environment Research Center, and is
undergoing full scale demonstration at Otter Tail Power’s Big Stone Plant in South Dakota.

3Biermann, JP; Higgins, B; Wendt JO; Senior, C; Wang, D; “Mercury Reduction in a Coal Fired Power Plant at over 2000° F using
MinPlus Sorbent through Furnace Sorbent Injection” Paper accepted for publication at Electric Utilities Conference (EUEC),Tucson, AZ,
January 23-25, 2006.
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additional or more traditional control schemes for these pollutants. This includes adding selective catalytic
reduction for NOx control, downstream scrubbing for further SO2 control, or the injection of enhanced,
activated carbon for mercury removal.

In summary, AREA for Taconite Harbor meets emission levels substantially lower than the NSPS for SO, and
for mercury, but not for NOx or particulate matter.

Does the proposal reduce emissions to the lowest cost-effective level?

The AREA proposal at Taconite Harbor does not achieve emission levels significantly below the NSPS for NOx
or particulate matter. The issue then becomes whether reductions at the facility for these pollutants (and others)
are made at the lowest cost-effective level.

The most straight-forward cost-effectiveness analysis would be to generate alternatives that achieve the same
project goals, and select the lowest-cost project. In this case, each alternative reduces pollutants, but different
pollutants to varying degrees. In practice, it is not possible to select the lowest-cost technology for each
pollutant due to the inter-relatedness of the Mobotec multipollutant control technology. Since Mobotec is a
multipollutant technology, it makes sense to look at cost-effectiveness in terms of each alternative’s ability to
control the same pollutants collectively, that is, in a multipollutant fashion.

Table 5 below shows the total cost of the Mobotec proposal for Taconite Harbor and the two alternatives. Total
NOx and SO2 reductions are summed and a cost per ton of pollutant calculated. Mercury is not included due
its insignificance to the calculation (it is reported in pounds, not tons, and does not affect the calculation) but is
discussed separately below. The total cost of the Mobotec project is lower than the total cost of options A and
B, and achieves substantial pollutant reductions at the lowest cost for each ton of pollutant reduced.

Table 5. Total project cost-effectiveness for Minnesota Power’s Taconite Harbor generating station'

AREA A B
Total Capital Cost $47,993,342 $206,706,765 $77,316,480
Total Annual Cost $9,065,904 $37,306,574 $16,175,041
Total NOx Reduction (tons) 2,091 2,732 1,720
Total SO2 Reduction (tons) 3,599 4,984 2,492
Total tons reduced 5,690 7,716 4,212
$/ton total tons reduced $1,593 $4,835 $3,840

The ROFA/Rotamix technology is Mobotec’s platform for its multipollutant controls. Once the initial investment
in a ROFA/Rotamix system is made, additional capital and annual costs to reduce SO, and mercury are both
expected to be lower than the capital and annual cost of using furnace sorbent injection or dry scrubbing for SO,
control. Because both NOx and SO, contribute to significant health problems when converted in the atmosphere,

14 Costs are derived from Minnesota Power’s response to MPCA information request number 8. Minnesota Power provided capital and
annual cost estimates for each component of the project alternatives, the review of which is described in section 5 of this report. Total
annual costs for Table 5 and Table 6 are calculated by summing the annual cost of each technology with the levelized capital recovery
factor. Minnesota Power uses a levelized capital recovery factor of 0.14 for Taconite Harbor (Initial filing, p. 14). When preparing this
table, the MPCA did not adjust or apply any levelization factors to the annual costs.
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the MPCA believes it is appropriate to seek reductions in both of these pollutants whenever possible. Making the
initial investment in the ROFA/Rotamix technology allows for a much smaller investment in SO, with equal or
greater reductions than conventional removal technologies.

Few mercury control technologies have long-term demonstrated track records for controlling utility mercury
emissions, and Mobotec’s Minplus technology track record is particularly small. However, the technology holds
great promise, and if successful, supplies an important additional method of controlling mercury emissions at
certain types of utility boilers.

To determine the cost-effectiveness of the use of Minplus, the MPCA separately compared the cost-per-pound
of mercury removed by the mercury control alternatives. As Table 6, below, shows, the Minplus technology has
the potential to be a lower-cost method for controlling mercury over the alternative of using activated carbon
injection with a fabric filter, the technology proposed in alternatives A and B, because the cost-per-pound of
mercury removed by Minplus is lower than the other alternatives.

Table 6. Cost effectiveness of mercury control alternatives for Minnesota Power’s Taconite Harbor
generating station

AREA A B
Mercury Reduction Mobotec/Minplus | Sorbent Injection | Sorbent Injection
Capital cost of component $1,530,000 $1,380,000 $1,380,000
Annual operation & maintenance $1,650,000 $1,969,920 $1,969,920
Total Annual Cost $1,864,200 $2,163,120 $2,163,120
Annual mercury reductions (pounds) 69.3 69.3 69.3"
$/pound mercury removed $26,900 $31,214 $31,214

Given that the Mobotec technology is the most cost effective as compared with the alternative technology
considered, and given the desirability associated with reducing NOx, SO, and mercury with one technology
application, the MPCA views the selection of the Mobotec technology as a cost-effective reduction strategy for
Taconite Harbor and meets the requirements of the statute.

Summary
The Taconite Harbor retrofit project meets the conditions of Minn. Stat. 216B.1692, subd 1, lowering emission

rates of regulations pollutants to substantially lower than applicable NSPS for SO, and mercury and at an overall
cost-effective level for all pollutants. No change in PM emissions will occur with implementation of this project.

15In the original filing, mercury removal was reported at 40% for this alternative, an appropriate assumption if the existing hot-side
ESPs were being relied upon solely for particulate matter control. However, the cost estimates for this alternative include the installa-
tion of fabric filters downstream of the ESPs, similar to the fabric filters included in alternative A. Expected mercury removal perfor-
mance for this alternative is therefore assumed to be the same as alternative A, that is 69.3 pounds, or a 90% reduction.
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4.0 Other Questions the PUC Must Consider
Minn. Stat. § 216B.1692, subd. 5 requires the PUC to evaluate whether:

1. the emission reduction project is needed to comply with new state or federal air quality standards; or
2. the emission reduction project is required as a corrective action as part of any state or federal
enforcement action.

The MPCA has evaluated both of these questions and has concluded the following:

1. Neither of the proposed projects are currently needed to meet any new state or federal air quality
standards; and

2. Neither of the proposed projects are currently required as a corrective action as part of
any state or federal enforcement action. There are no pending state or federal enforcement actions
that would affect emissions at these facilities.

There are three federal regulations that we reviewed in making these determinations and that relate to further
regulation of emissions from electric generating units (EGUs). These have the potential to effect emissions from
these two Minnesota Power plants, and they include the Regional Haze Rule, the Clean Air Interstate Rule and
the Clean Air Mercury Rule.

4.1 Regional Haze Rule

In 1999 EPA promulgated rules to implement regional haze requirements specified in the federal Clean Air Act.
Those rules require states to develop plans to meet goals to improve visibility impairment in National Parks and
Wilderness Areas. The rules also require Best Available Retrofit Technology (BART) to be installed on certain
EGU s built between 1962 and 1977. Taconite Harbor Unit 3 is a BART-eligible unit because construction

of the unit began in 1970. It is possible that the implementation of the Regional Haze Rule will impact other
Minnesota Power plants due to their proximity to Voyageurs National Park, Isle Royale National Park and the
Boundary Waters Canoe Area Wilderness. The initial emission reductions that may be required to meet this rule
must be in place by 2018.

However, it is not possible at this time to determine whether emission reductions at either Taconite Harbor or
Syl Laskin will be required to comply with the Regional Haze Rule. First, the MPCA has not yet completed

its analysis of regional haze to know what emission reductions will ultimately be required in the State
Implementation Plan (SIP) due to EPA in late 2007. While it is possible that the SIP may target these two plants
for reductions, that is not clear, and regional haze goals could be met by targeting other plants in the region.

Second, while Taconite Harbor Unit 3 is considered to be BART eligible, there is additional analysis that must
be done to determine if 