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Author’s Telephone No.: (608) 458-0419 
Witness: (If other than Author)  
   
 
Data Request No. DNR-SDD-10: 

We have had some discussions here about placing a definition of biomass in the permit 
such that it gives Alliant flexibility to use different types of biomass without requiring 
subsequent PSD review.  Based on those discussions, our initial thought is that the 
definition would be based on the following: 

“Biomass is any cellulose based fiber, not including cellulose fiber containing paints, 
glues or other contaminates.”  

Let me know what people there think, no big hurry.  We may need to include some other 
requirements, but I think this is a reasonable basis for a definition 

 
Response: 
 
WPL appreciates WDNR informing us of the potential for defining “biomass” within the 
scope of the air permit review as well as WDNR’s understanding that flexibility is 
needed as it applies to the use of the term. Upon reviewing the proposed definition and 
the potential variety of renewable resource fuels (biomass) that may be utilized by NED 
3, WPL is of the opinion that the proposed definition may be too limiting. For example, in 
the future it may be possibile to utilize industrial process grains and spent corn grains 
from ethanol plants as potential renewable resource fuels in NED 3. By restricting the 
term “biomass” to “cellulose based fiber”, these products would be excluded from 
WDNR’s proposed definition. 
 
WPL suggests that WDNR consider defining “renewable resource fuel” as industrial 
process grains, spent corn grains and unadulterated plant based materials, including, 
but not limited to:  wood residue and wood products, such as trees, tree stumps, tree 
limbs, bark, lumber, sawdust, sander dust, chips, scraps, slabs, millings, shavings and 
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wood pellets; waste paper and paper pellets; animal litter; vegetative agricultural and 
silvicultural materials, such as logging residues, nut and grain hulls and chaff, bagasse, 
orchard prunings, corn stalks, coffee bean hulls and grounds, grasses. 
 
WPL suggests that “unadulterated plant based materials” for the purpose of defining 
renewable resource fuels be defined as plant or plant based products that have not 
been painted, pigment−stained, or pressure treated with compounds such as chromated 
copper arsenate, pentachlorophenol and creosote. Plywood, particle board, oriented 
strand board, and other types of plant based products bound by glues and resins are 
included in the definition of unadulterated plant based materials. 
 
WPL believes that the use of these definitions provides clarity to the scope of renewable 
resource fuels to be evaluated under the air permit process and provides the flexibility 
WPL desires as we move to add renewable resource fuels to our portfolio.  
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Data Request No. DNR-SDD-11: 

Question regarding the 112(g) analysis for mercury:  

How was the expected mercury emission rate from the CFB firing subbituminous coal of 
19.7 lb/TWh determined?  

 
Response: 
 
In the U.S. EPA report Performance and Cost of Mercury and Multipollutant Emission 
Control Technology Applications on Electric Utility Boilers, EPA-600/R-03-110, October 
2003, the U.S. EPA’s ICR data was used to develop predictive correlations or equations 
for the capture of mercury in existing sulfur dioxide and particulate matter control 
equipment.  The predictive equation is based on constants for the control equipment, 
and the chlorine concentration in the fuel.  The predictive equation 2 in the report, with 
the constants for a fluidized bed combuster (a CFB boiler) and fabric filter baghouse, is: 
 

fexisting equipment = 0.1394 x ln(coal Cl, ppm) + 0.1127 
 

where, fexisting equipment = the fraction of mercury removed by the control equipment 

From Table 10 of the MACT analysis, Powder River Basin coal has an average mercury 
content of 8.3 lb/trillion Btu (lb/TBtu), and an average chlorine (Cl) content of 101 ppm.  
The fraction of mercury removed by the control equipment, fexisting equipment is: 
 

fexisting equipment = 0.1394 x ln(101) + 0.1127  =  0.7560 
 
For Powder River Basin coal with an average mercury content of 8.3 lb/trillion Btu, the 
controlled mercury emission rate is: 
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Hg Emission Rate = (8.3 lb/trillion Btu)(1 – 0.7560) 
 
Hg Emission Rate = 2.02 pounds per trillion Btu 
 
In the MACT analysis, the controlled mercury emission rate in pounds per terawatt hour 
is based on an expected NED 3 unit heat rate of 9,760 Btu per kWh: 
 

2.02 lb 1.0 TBtu 9,760 Btu 1.0 kWh 1012 Wh Hg Emission Rate = TBtu x 1012 Btu x kWh x 1000 Wh x terawatt-hour 
 
Hg Emission Rate = 19.7 pounds/terawatt hour 
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Data Request No. DNR-SDD-12: 

Question regarding the 112(g) analysis for mercury:  

Testing data from papers and EPA is provided in the application.  Is there are other data 
available to Alliant through trade groups or other venues which is available for mercury 
emissions?  Is there other data available to the consultants on the permit?  If so, please 
provide, at a minimum, a summary of such data for the department to review.  Also, 
what analysis was done to find such emission data (see bottom p. 41). 

 
Response: 
 
Attached is a bibliography for the NED 3 MACT analysis.  
 
In addition to these specifically cited references in the MACT analysis, WPL used the 
following references for preparing this report: 
 
1. Effect of NOx Control Processes on Mercury Speciation in Utility Flue Gas, 

Richardson, C.; Machalek, T.; Miller, S.; Dene, C.; Chang, R., ISSN 1047-3289 J. Air 
& Waste Management Association,  52:941-947. 

2. Performance and Cost of Mercury and Multipollutant Emission Control Technology 
Applications on Electric Utility Boilers, EPA-600/R-03-110, October 2003, page 14. 

3. Evaluation of the Effect of SCR NOx Control Technology on Mercury Speciation, 
March, 2003, T. Feeley, III and L. Brickett, U.S. DOE, J. Murphy, SAI Corporation. 
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4. Connecticut Clean Air Mercury Rule State Plan, October 29, 2007, Connecticut 
Department of Environmental Protection, Bureau of Air Management, Hartford, 
Connecticut. 

5. State Of Connecticut, Department of Environmental Protection, Bureau Of Air 
Management, New Source Review Permit To Construct And Operate A Stationary 
Source for AES Thames, LLC, Permit Number 107-0010. 

6. Testimony of Dr. Steve Benson, University of North Dakota, to the U.S. Senate 
Committee on Environment & Public Works, June 5, 2003, as included to data 
response CL1-23 within PSCW docket 6680-CE-170 for WPL’s CPCN filing 
associated with NED 3/COL 3. 

 
WPL is in the process of developing the MACT analysis for the proposed Columbia Unit 
3.  As this analysis develops, other resources may be identified. 
 
 

Page 2 of 7 



Section 112(g) of the Clean Air Act 
Case-by-Case Maximum Achievable Control Technology (MACT) Analysis  
 
Wisconsin Power and Light Company 
Nelson Dewey Generating Station Unit 3.   
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Data Request No. DNR-SDD-13: 

Question regarding the 112(g) analysis for mercury:  

Proposed limits:  It is unlikely that the Department will place in the permit that this is 
"LAER" for mercury emissions 

Response: 
 
Since the Lowest Achievable Emission Rate ("LAER") is not currently an applicable 
requirement for mercury, WPL understands the DNR's current position on this issue.  
However, WPL reserves the right to raise this issue later as part of the permit issuance 
process should applicable requirements change. 
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Data Request No. DNR-SDD-14: 

Question regarding the 112(g) analysis for mercury:  

The optimization study does not seem to account for the possibility that a more stringent 
limitation than that proposed in the permit could be achieved through the addition of 
PAC and/or other types of sorbents.  It seems to the Department that if lower rates than 
those in the permit can be achieved through this optimization, they should be required 
to be met and the unit not allowed to operate without the best controls in place The 
Department requests an amended optimization plan that allows for this lower emission 
rates to become MACT based on the study. 

Response: 
 
As WPL stated in the mercury MACT analysis, the technology for the control of mercury 
emissions is still developing, and the measurement of mercury emissions still has 
substantial uncertainties. This is why WPL has proposed an optimization study to 
confirm the achievable emission rates for these proposed control technologies 
consistent with the air permits issued to Weston 4 and We Energies Elm Road 
Generation Station (Permit 03-RV-248, 10/14/04 and Permit 03-RV-166, 1/14/04 
respectively). 
 
The proposed MACT requirements for mercury were developed using the prescribed 
process pursuant to 40 C.F.R. § 63.43(d) and, if approved, will be established within the 
air permit. If the optimization study concludes that more restrictive MACT requirements 
could be demonstrated on a long term basis, then WPL is willing to propose more 
restrictive MACT requirements as permit revisions. However, if the optimization study 
concludes that the proposed limits are not achievable on a long term basis, then WPL 
will need to request permit revisions to the MACT requirements that NED 3 will be able 
to demonstrate compliance with on a long term basis. 
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Data Request No. DNR-SDD-15: 

Question regarding the 112(g) analysis for mercury:  

Optimization study - The plan seems to call for only one mercury specific control 
technology to be evaluated (use of the word the).  Is this the intent?  If so, why should 
only one technology be evaluated? 

Response: 
 
Yes, this is the intent.  The mercury MACT analysis concluded that there is currently 
only one technically feasible mercury specific control technology – mercury sorbent 
injection.  Other mercury control technologies such as mercury oxidation catalysts are 
not commercially available and demonstrated in practice on full scale utility units. 
 
Please note that while WPL has concluded in the MACT analysis that there is only one 
technically feasible mercury specific control technology for NED 3 – mercury sorbent 
injection – WPL does believe that the sorbent used to control mercury is likely to change 
between now and commercial operations, and in all likelihood, improve in terms of 
oxidation efficiency with time.  Therefore, WPL believes that the optimization study will 
include the evaluation of mercury sorbents available commercially at the time of the 
study to determine the most suitable sorbent for NED 3.   
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Data Request No. DNR-SDD-16: 

Question regarding the 112(g) analysis for mercury:  

What would be the impact of using SCR to control NOx in place of the SNCR proposed 
by Alliant on mercury emissions? 
 
Response: 
 
As noted in the NOx BACT review, the only technically feasible NOx control system 
using SCR technology for a CFB boiler would be a tail-gas SCR installed downstream of 
the FGD system and fabric filter baghouse.  Such technology has not been applied in 
industry and it is uncertain if NOx control would be any better than SNCR control.  In a 
tail gas SCR configuration, there would be no sulfur dioxide or particulate matter control 
systems located downstream. Even though an SCR catalyst may enhance oxidation of 
elemental mercury still present in the exhaust gas stream, there would be no pollution 
control systems downstream of the tail-gas SCR to capture any ensuing oxidized 
mercury. 
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Data Request No. DNR-SDD-17: 

Question regarding the 4/30 response document: 

Concerning the use of limestone injection to control SO2.  Is the injection of limestone 
necessary for CFB boiler operation?  There is discussion in the mercury 112(g) 
submittal about requiring large amounts of limestone to control SO2 emissions (p.41 of 
the submittal).  What is the impact of using less limestone, allowing for a higher SO2 
rate from the boiler, on the choice of add-on SO2 control technology and on mercury 
emission limitations and control technologies? 

 
Response: 
 

WPL has evaluated these questions under the assumption that WDNR is concerned 
about the increased amount of mercury brought into the CFB boiler in the form of 
both fuel and limestone contributions.  It is noted that, to date, WPL has used 
conservative estimates for mercury content in limestone from a very small subset of 
available data and that further assessment by WPL and its consultants is underway. 
 
While injection of limestone into the CFB boiler is not strictly necessary for a CFB to 
combust fuel, the choice of limestone as the preferred fluidizing media has become 
an inherent design concept for CFB boiler technology through the development work 
of the US Department of Energy Clean Coal Technology program because 
limestone has been shown to be the most effective alternative to date at removing 
high percentages of sulfur compounds from the CFB boiler exhaust.  Limestone will 
decompose at approximately 1,650 OF (approximate combustion temperature at 
bed) to form calcium oxide and carbon dioxide. The calcium oxide reacts with 
gaseous sulfur dioxide to form solid calcium sulfate particles that mix with ash.  
When even higher SO2 emission control efficiencies are required, as is the case for 
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the current proposed limits in the air permit application, the effectiveness of 
limestone injected into the boiler is further augmented via a polishing scrubber and 
hydrated lime sorbent as the control strategy of choice, as has been proposed for 
NED3.   

 
When low sulfur fuels such as subbituminous coal are used, very high calcium to 
sulfur (Ca/S) ratios and very low SO2 emission rates can be achieved with little or no 
addition of hydrated lime in the polishing scrubber, relying instead upon the 
carryover of flyash and limestone into the scrubber and the scrubbing potential of 
these materials after they have been captured on the downstream fabric filter media 
and “recycled”.  If limestone is eliminated from use in the CFB boiler and a wet FGD 
system were to be considered, admittedly an extreme alternative, the emission 
control system would require fabric filtration prior to scrubbing,.  Even with the use of 
some other fluidizing media, the carryover of particulate matter would be detrimental 
to a wet FGD without prior filtration.  Wet FGD systems with uncontrolled SO2 
emission rates typical of those found with boilers firing subbituminous coals have 
long-term demonstrated emission control efficiencies of slightly less than 96 
percent.1  The resulting SO2 emission rate would be comparable to the rate 
proposed by WPL by way of the CFB and polishing FGD. 

 
With respect to mercury emissions, CFB technology utilizing a fabric filter baghouse 
for control of particulate emissions has been shown to emit less mercury per unit of 
heat input than other coal fired combustion technologies used in the electric utility 
industry. While reducing the amount of limestone utilized by the CFB to control SO2 
emissions may reduce the amount of mercury added to the emissions stream, 
additional mercury could be added to the emissions stream in the polishing FGD due 
to potentially higher levels of lime necessary to meet the SO2 limitation.  The one 
identified data point for emission control efficiencies for mercury from power plants 
using CFB technology firing subbituminous coals (AES Hawaii) indicates a native 
capture of 77.9 percent for a system employing fabric filtration and SNCR control 
technologies.2  This native mercury control efficiency is among the highest achieved 
by units firing subbituminous coal.  Further emission control of mercury for NED 3 
can be achieved by the mercury sorbent injection system proposed in the case-by-
case MACT analysis. Since WPL has proposed a 90% reduction in mercury 
emissions exiting the CFB boiler as a component of its mercury MACT, changing the 
amount of limestone added to the CFB boiler may not impact this proposal, however 
additional lime added to the polishing FGD could make it more difficult to meet this 
proposed MACT emission reduction.  
   
For medium to high sulfur fuels (bituminous coals and petroleum coke for example), 
a reduction in the overall control efficiency for sulfur dioxide would occur if the 
amount of limestone injected in the boiler were suppressed and the ability of the 
FGD system was depended upon to compensate for said change.  Though the data 

                                                 
1 Prevention of Significant Deterioration Construction Permit Application (Revision 1) Volume 2 of 2; of the Nelson 
Dewey Generating Station NED 3 Project; Grant County, Wisconsin; Figure 2-3; February 2008 
2 Section 112(g) of the Clean Air Act Case‐by‐Case Maximum Achievable Control Technology (MACT) Analysis; Nelson Dewey 
Generating Station Unit 3. Wisconsin Power and Light Company Nelson Dewey Generating Station; April, 2008 
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is not entirely conclusive, there is some suggestion that increasing the CA/S ratio in 
a CFB boiler can substantially reduce emissions of mercury.3  This information 
appears consistent with findings from the USEPA that mercury emissions from CFB 
boilers tend to be lower than for other utility boilers. 4  
 
The interactions between the various operating conditions (limestone injection rates, 
fuel types, etc.) and the ability of the CFB, fabric filter and dry FGD to simultaneously 
control NOx, SO2 and mercury are extremely complex. This complexity underscores 
the need for the optimization study proposed by WPL to address impacts on the 
various emission rates resulting from operational changes.  In addition to WPL's 
continued evaluation of the impacts of fuel blends on resulting emissions and 
controls thereof, WPL is also confirming that recent decisions to co-burn 20% 
renewable resource fuels within five years of NED 3 reaching COD will not change 
any conclusions in its BACT analyses.  
 
Thus, WPL is in the process of reevaluating its existing SO2 BACT analysis to: 

(i) confirm whether increasing renewable resource co-burn to 20 percent 
within five years after NED 3 reaches COD will impact existing 
conclusions;  

(ii) confirm whether different estimates of mercury content in limestone should 
be used than what is currently used in the existing analysis;  

(iii) evaluate the impact of using less limestone on the choice of add-on SO2 
control technology, on mercury emission limitations and control 
technologies, and;  

(iv) evaluate whether increasing the co-burn to 20 percent will have any 
impact on these questions.   

 
The results of this reevaluation will be submitted to the DNR as an amendment to 
the current NED 3 PSD Construction Permit Application. 

 

                                                 
3 Emissions from a Circulating and a Stationary Fluid Bed Combustor: A Comparison; B. Leckner and L.E.  Amand; 
Chalmers University of Technology; department of Energy Conversion, Goteborg, Sweden; Proceedings of the 1987 
International Conference on Fluidized Bed Combustion, Boston, May 3 – 7, 1987 (Table 3) 
4 Section 112(g) of the Clean Air Act Case‐by‐Case Maximum Achievable Control Technology (MACT) Analysis; Nelson Dewey 
Generating Station Unit 3. Wisconsin Power and Light Company Nelson Dewey Generating Station; April, 2008 (page iii) 
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Data Request No. DNR-SDD-18: 

Question regarding the 4/30 response document: 

The Department would like to see the inputs and outputs from the cost models used.  
The department is also interested in discussing the cost figures provided by Burns and 
McDonnell in more detail. 

 
Response: 
 

WPL, Burns & McDonnell and WDNR discussed the cost data used in the February 
2008 BACT analysis on May 22, 2008. The following information is provided in 
response to that discussion. 
 
Basis of WPL BACT cost estimates are a combination of the results of an EPA program 
CUECost (Version 1 available at http://www.epa.gov/ttncatc1/products.html), Burns & 
McDonnell experience with recent projects and vendor papers.  The version of 
CUECost that is utilized by Burns & McDonnell has been modified to correct certain 
mistakes found in the original programming.  The inputs were adjusted to reflect the 
conditions specific to NED3 and today’s market conditions.  Below is a summary of the 
factors input to CUECost that have the greatest significance and a discussion of how 
costs not available from CUECost were developed. 
 

Basic Information Common for all Equipment Include: 

Unit size: 3,200 MBtu/hr 
Total Air: 118% 
Air Heater Leakage 10% 
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Fuel Tier I and Tier II with sulfur adjusted to account 
for boiler removal 

CE Plant Index 2006 value 499.6 
2006-2007 Inflation 5%  
Inflation for cost levelization 3% 
Cost of Money for cost levelization 9% 
Number of years for cost levelization 30 
Boiler SO2 outlet rate 0.14-0.31 lbs/MBtu (fuel dependent) 
Boiler NOx outlet rate 0.2 lbs /MBtu  
 

Wet FGD Focused Inputs: 

Number of absorbers 1 
Stoichiometry 1.03 moles Ca/Moles SO2 Removed 
Liquid to gas ratio 90 gallons/1000 acf 
Pressure drop 6” H2O 
Fabric filter air to cloth ratio 3.5 acfm/ft2 
 

Dry FGD Focused Inputs: 

Number of absorbers 1 
Stoichiometry 0-1.02 moles Ca/Moles SO2 Removed 
Material recycle rate 30 lbs per lb of lime feed 
Pressure drop 5” H2O 
Fabric filter air to cloth ratio 3.25 acfm/ft2 
 

 

Advanced Dry FGD Focused Inputs: 

Number of absorbers 1 
Stoichiometry 0-1.02 moles Ca/Moles SO2 Removed 
Material recycle rate 90-100 lbs per lb of lime feed 
Pressure drop 5” H2O 
Fabric filter air to cloth ratio 3.0 acfm/ft2 
 
The capital and O&M cost of each FGD option is adjusted to account for the cost 
differences of the fabric filters between the options.  Also, the cost of a zero liquid 
discharge (ZLD) system was added to the wet FGD option to eliminate mercury from the 
Wet FGD water disposal stream given discharge requirements to the Mississippi River.  
The fabric filter costs were calculated in CUECost while the cost of the ZLD system was 
estimated by scaling down a vendor quote for a separate project with a ZLD system. 
 

Selective Non-Catalytic Reduction (SNCR) Focused Inputs: 

Stoichiometry 2 moles NH3 per Mole NOx removed 
 

Tail-Gas Selective Catalytic Reduction (SCR) Focused Inputs: 
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Catalyst life 6 years 
Number of reactors 2  
Heat Exchanger Efficiency 90% 
 

CUECost does not have the function to estimate the cost of a tail gas SCR system.  The 
tail gas SCR cost was estimated based on an adaptation of information from an 
ALSTOM1 paper.  This paper discussed a project where ALSTOM had evaluated 
retrofitting four ‘typical’ SCR systems to four boilers against adding two tail gas SCR 
systems for the four boilers.  This paper provided a levelized break down of major 
equipment costs for each type of SCR system.  These levelized factors were utilized as 
the starting point for this evaluation.  The factors were adjusted to account for the 
estimated retrofit factor of the project description vs. NED and size scale up or down as 
necessary.  The resulting factors for each major equipment were then relevelized based 
on typical SCR application as the baseline.  This determined that a tail gas SCR system 
capital cost, in the NED application, would be approximately 20% greater than a typical 
SCR cost, not including any duct firing system for reheat.   
 
A life cycle evaluation was performed to determine the most cost effective duct firing 
system to reheat the flue gas.  This evaluation included a natural gas pipeline to the 
site, fuel oil delivery and liquefied natural gas delivery.  The most cost effective solution 
was the natural gas pipeline which was included in the tail gas SCR cost evaluation in 
the BACT analysis, which concluded tail gas SCR was not an economical option for 
NOx BACT. (see Appendix G, Section 2.1.5.1 of the February 29, 2008 Air Permit 
Application as well as the April 30, 2008 Data Response DNR-SDD-09)  
 
Point Source Material Handling Focused Inputs: 
The capital costs of this equipment were based on discussions Burns & McDonnell have 
had with vendors as well as Burns & McDonnell experience with these types of 
equipment.  The discussions with a equipment vendor indicated that reducing point 
source baghouse emissions from 0.01 gr/scf to 0.005 gr/scf would result in a 10-15% 
cost increase (10% was assumed) further reducing emissions from 0.01 to 0.004 gr/scf 
would result in approximately a 20% increase in cost.  The remaining equipment and 
baghouse baseline equipment cost is based on Burns & McDonnell experience in this 
field. 
 

                                                 
1 ICAC Forum ’02, Technical and Economic Considerations in Hot or Cold Placement of SCR Systems for Utility 
Boilers.  ALSTOM Power Environmental Control Systems – Donald Borio, Tennessee Valley Authority – Robert Babb 
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Data Request No. DNR-SDD-19: 

Question regarding the 4/30 response document: 

It seems we may need a meeting to discuss limestone injection versus SO2 and NOx 
emission rates, the cost of such injection and the impact of such injection on the 
selection of add-on controls.  Please let me know when such a meeting could be 
arranged. 

 
Response: 
 
Representatives of WPL and WDNR met to discuss the limestone injection impact on 
SO2/NOx emission rates as well as its impact on mercury emissions on May 28, 2008. 
The discussion during this meeting clarified the data being requested of WPL by WDNR 
in regard to Data Requests DNR-SDD-16 and DNR-SDD-17. 
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