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1 I. BACKGROUND AND WORK EXPERIENCE 

2 Q. Please State Your Name and Address for the Record. 

3 A: My name is Richard C. Furman. My address is 10404 S.W. 128 Terrace, 

4 Perrine, Florida 33176. 

5 Q: What Is Your Occupation? 

6 A: I am a retired consulting engineer, and I volunteer my fime to advise utilifies, 

7 government agencies, environmental groups and the public about the potential 

8 benefits of using coal gasificafion technologies. I have testified in previous 

9 pennit hearings for proposed coal plants concerning emission control 

10 technologies, applicable emission regulafions and altemative technologies 

11 concerning Mercury, NOx, SO2, particulate and CO2 emissions and their 

12 associated costs. 

13 Q: How Long Have You Been Retired? 

14 A: Since February 2003. 

15 Q: What Was Your Occupation Before You Retired? 

16 A: During my cnfire engineering career, I have worked on new energy 

17 technologies, altemative fuels for power plants, and pollution control for power 

18 plants. Prior to my retirement, I was an independent consulting engineer for 22 

19 years to various ufility companies, government agencies, process developers and 

20 research organizations on the development, technical feasibility and application 

21 of new energy technologies and altemafive friels for power plants. 

22 Q: What Did You Do Before You Were An Independent Consulting Engineer? 

23 A: Prior to my work as a consulfing engineer, I managed Florida Power & Light*s 

24 coal conversion program and friels research and development program, which 



1 included the first conversion of a 400 megawatt (400MW) power plant from oil 

2 to a coal-oil mixture to reduce oil consumption after the second oil embargo. 

3 Prior to this, I directed the engineering study for the conversion of New England 

4 Electric's Brayton Point Power Plant, which was the first major conversion of a 

5 power plant from oil to coal after the first oil embargo. 

6 My first engineering job was working for Southem California Edison 

7 Company to modify their power plants for two-stage combustion to reduce 

8 nitrogen oxide emissions in 1969. 

Please Summarize Your Forma! Education. 

I received my B.S. in Chemical Engineering from Worcester Pol3^echnic 

Institute in 1969 and a M.S. in Chemical Engineering from Massachusetts 

Institute of Technology in 1972. I was a researcher at MIT for the book entitled 

New Energy Technologies by Hottel and Howard. After researching for this 

book, I decided to do my Master's thesis on coal gasification because of its 

potential as a future energy source and its environmental benefits. My Master's 

thesis at MIT was entitled Technical and Economic Evaluation of Coal 

Gasificafion Processes. I was also a teaching assistant at MIT for the courses of 

Principles of Combustion and Air Pollufion and Seminar in Air Pollution 

Control. A copy of my resume is attached as Exhibit RCF-l. 

How Does Your Education and Experience Prepare You to Provide Expert 

Testimony in this Case? 

Both my education and work have required an in-depth understanding of past, 

present and new forms of energy technologies that can be used for power plants. 

My education and work experiences also involved an in-depth understanding of 

all the various fiiels for power plants including the different types of coals, fuel 
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1 oils, natural gas, petroleum coke, synthesis gas, biomass and refinery wastes. 

2 My graduate educafion and subsequent work experiences have provided me 

3 with a detailed understanding of the techniques and costs for controlling power 

4 plant pollution including mercury, NOx, S02j CO, particulate matter and CO2 

5 emissions. My prior work for 3 major electric ufility companies allowed me to 

6 make use of this knowledge to help develop and utilize new fijels and emission 

7 control technologies for power plants. My current volunteer experience allows 

8 me to keep informed about the latest developments in new energy technologies, 

9 coal gasificafion technologies, fiiels for power plants, techniques for controlling 

10 power plant emissions, costs associated with the application of these 

11 technologies for power plants and the development of new technologies that 

12 may be applicable to power plants. 

13 IL SUMMARY OF TESTIMONY 

14 Q: What Is Your Expert Opinion About the Proposed Pulverized Coal Plant? 

15 A: The proposed pulverized coal (PC) plant does not represent the minimum 

16 adverse environmental impact, considering the state of available technology and 

17 the nature and economics of the various altematives. My testimony shows that 

18 an IGCC plant can eliminate between 40 and 93% of the various air pollutants 

19 that the proposed PC plants will emit. Various studies have shown that IGCC 

20 plants can capture CO2 at much lower costs than pulverized coal plants. My 

21 testimony shows how an IGCC plant can provide electricity at a lower cost than 

22 a PC plant. Many ufilifies around the country are choosing IGCC plants due to 

23 IGCC's much lower emissions of all pollutants and its capability to capture 

24 CO2. 

25 The proposed pulverized coal (PC) plant does not serve the public interest^ 

3 



1 convenience and necessity due to the adverse risks that these PC plants have 

2 for significant increases in costs and water consumption to meet ftiture 

3 environmental regulafions. My testimony shows that, in comparison to a 

4 pulverized coal plant, IGCC technology allows for the production of power 

5 from coal with significant fewer environmental impacts, and provides the best 

6 option for C02 emissions reduction on a coal power plant. Studies by the US 

7 Department of Energy, US Environmental Protection Agency, the Electric Power 

8 Research Institute, major universities and the electric power industry's 

9 engineering firms have concluded that both capital costs and the cost of 

10 electricity are lower for IGCC technology with C02 capture than for any other 

11 coal based generating technology. 

12 The proposed pulverized coal (PC) plants do not incorporate the 

13 maximum feasible water conservation practices. After considering the available 

14 technologies and the nature and economics of the various altematives my 

15 testimony shows that the proposed design for the AMPS-Ohio plants will 

16 consume 55% more water than the same size IGCC plant. If C02 capture is 

17 required the water consumption for the proposed AMPS-Ohio plant will likely be 

18 200% higher than an IGCC plant with C02 capture. These are 

19 significant additional financial and environmental risks caused by the proposed 

20 PC plants. 

21 IGCC's advantage arises from the fact that the C02 and other pollutants 

22 are captured prior to combustion. This allows the removal from the much 

23 smaller volume of syngas prior to combustion rather than the much 

24 larger volume of flue gas after combustion. Prior to combustion the syngas is 

25 



1 under high pressure and does not contain the large quantities of atmospheric 

2 nitrogen that is present in the post-combustion flue gas. Both of these factors make 

3 the volume of the flue gas more than 100 times larger than the volume of the 

4 syngas. The equipment necessary for emission control on an IGCC unit is smaller 

5 because there is a small volume of gas to be processed relative to post combustion 

6 flue gas. 

7 Various studies have shown that C02 capture would be less costly from an 

8 IGCC plant than from a PC plant. The most recent and comprehensive studies 

9 on C02 capture and storage are: 

10 The Future of Coal, by the Massachusetts Institute of Technology (MIT), 

11 published in April 2007 and the Cost and Performance Baseline for Fossil 

12 Energy Plants, by the Department of Energy's (DOE) National Energy 

13 Technology Laboratory (NETL), published on May 15, 2007. This NETL study 

14 shows that C02 capture and storage will increase the cost of electricity by 85% 

15 for the AMPS-Ohio plant (Sub-critical PC design). This same study indicates that 

16 C02 capture and storage will increase the cost of electricity by 32% for an IGCC 

17 plant. This much higher cost for C02 capture from the proposed AMPS-Ohio. 

18 plant is a significant financial risk. 

19 For IGCC plants, the processes and technology required to capture C02 from 

20 syngas are known and currently being used commercially at numerous industrial, 

21 non-power generation gasification facilities around the world. In addition, the 

22 processes and technology required to inject C02 into deep geologic formations 

23 are also currentiy being used at several sites, including the Dakota Gasification 

24 Plant in Beulah, North Dakota, which currentiy sells over 1 million tons per year 

25 of C02 for use in enhanced oil recovery. 

5 



1 While it is tme that there are no operating IGCC power plant facilities currently 

2 capturing CO2 for geologic injection , all of the technical issues associated with 

3 CO2 capture and injection at an IGCC power plant have been commercially 

4 demonstrated at other, non-power plant gasification facilities. Installation of C02 

5 capture equipment at IGCC plants has not occurred due primarily to the cost of the 

6 equipment, the impact to the unit's operation and the belief that there is no regulatory 

7 requirement to control C02 emissions. 

8 No method of CO2 capture is commercially available or economically viable for 

9 the proposed pulverized coal power plants. Research & Development (R&D) has 

10 only started on technology that may be capable of capturing CO2 from Pulverized 

11 Coal (PC) plants. It will take many years before these R&D projects determine if 

12 these new technologies are technically and economically feasible at commercial 

13 scale. 

14 The recent DOE report Cost and Performance Baseline for Fossil Energy 

15 Plants, by the NETL, May 15, 2007 shows that the proposed design for the AMPS-

16 Ohio will consume 55% more water than the same size IGCC plant. This study also 

17 indicates that if C02 capture is required the water consumption for the proposed 

18 AMPS-Ohio plant will require 200% more water than an IGCC plant with C02 

19 capture. These are significant additional financial and environmental risks caused by 

20 the proposed PC plants. 

21 My testimony presents comparisons of recent pemiit applications for IGCC 

22 plants versus the proposed AMPS-Ohio PC plants that show significantiy lower 

23 emissions for the IGCC plants. My tesfimony also presents comparisons of recent 

24 permit applications for other PC plants versus the proposed AMPS-Ohio PC plants 

25 that show lower emissions for the other PC plants. Therefore the proposed AMP-



1 Ohio plant does not have the minimum adverse environmental impact possible. 

2 Commercial IGCC plants have been in operation in the U.S. for more than 10 

3 years. Chuck Black, the president of Tampa Electric Company, was quoted in Time 

4 Magazine (November 2006) as saying "it's our least cost-generating resources, so 

5 we count on it and use it every day as part of our system". Today there are 

6 approximately 130 gasification plants worldwide that produce fertilizers, fuels, 

7 steam, hydrogen and other chemicals, and electricity. Of these 130 plants, 

8 seventeen are IGCC plants. These IGCC plants have a capacity of about 4,000 

9 MW(net) and have almost one million hours of operation. 

10 The Great Plains Synfuels Plant has been gasifying coal since 1984 to produce 

11 synthetic natural gas (SNG). Since 2000 this gasification plant has been capturing 

12 its CO2 and transporting it 205 miles by a new pipeline where it is injected 

13 underground in connection with enhanced oil recovery. This demonstrates that 

14 CO2 can be captured, compressed, and transported from a commercial gasification 

15 plant for geologic injection. 

16 The Eastman Chemical Company has been removing the mercury from their 

17 gasification plant for more than 20 years. Recent testing indicates that the mercury 

18 levels in the cleaned gas are at non-detectable levels. This level of mercury 

19 removal can not be obtained from PC plants. 

20 IGCC plants are capable of using lower cost fiiels including petroleum coke 

21 (petcoke), biomass wastes and renewable energy crops. 

22 IGCC plants produce less solid wastes and less potential for ground water 

23 contamination than the proposed pulverized coal plant. 

24 III. PULVERIZED COAL COMBUSTION AND GASIHCATION 

25 TECHNOLOGIES 



1 Q. What are the Differences Between Combustion and Gasification? 

2 A: It is important to understand the difference between combustion which is used 

3 in a coal power plant and coal gasification which is used in an IGCC plant. 

4 Exhibit RCF-2 shows the differences between combustion and gasification. The 

5 coal boiler operates at 1800 F and atmospheric pressure. The coal gasifier 

6 operates at 2600 F and 40 atmospheres pressure. The flow meters show the 

7 pounds of material that need to be processed for the same amount of electricity. 

8 Prior to gasification the nitrogen is separated from the air and the oxygen alone 

9 is used in the gasifier. Therefore for the same amount of electricity the gasifier 

10 produces 173 pound of synthesis gas versus 1000 pounds of exhaust gas from 

11 the boiler. Since the gasifier operates at higher pressure there is also a much 

12 smaller volume of gas that needs to be treated for pollutants and therefore the 

13 size of the equipment and capital cost is much smaller. The exhaust gas volume 

14 that needs to be treated from a coal boiler is 160 times larger than the volume of 

15 the synthesis gas that can also be cleaned of pollutants. The form of the 

16 pollutants from the gasifier makes it possible for very efficient recovery of 

17 potential pollutants using proven commercially available equipment that is 

18 operating in the natural gas and petrochemical industries. Proven commercially 

19 available technologies are not presently available for the proposed new coal 

20 boilers for mercury and CO2. This is one of the main reasons that gasification is 

21 abetter option.. 

22 Q. What Is Integrated Gasification Combined Cycle (IGCC)? 

23 A. Integrated Gasification Combined Cycle (IGCC) is the efficient integration of 

24 the coal gasification process with the pre-combustion removal of pollutants and 

25 the generation of electricity using a combined cycle power plant. Due to the 

8 



1 high pressure and low volume of the concentrated synthesis gas that is produced 

2 it is capable of higher levels of pollutant removal at lower costs tiian pulverized 

3 coal (PC) combustion. 

4 Exhibit RCF-3 shows the various parts of an IGCC plant that will be 

5 described. 

6 IGCC is a method of producing electricity from coal and other friels. In 

7 an IGCC plant, coal is first converted to synthesis gas (also called syngas) 

8 composed primarily of hydrogen, carbon monoxide and carbon dioxide. After 

9 removing particulate matter, sulfiir, mercury and other pollutants, the cleaned 

10 syngas is combusted in a combined-cycle power plant to produce electricity. 

11 In the first step of the IGCC process, coal is slurried with either water or 

12 nitrogen and enters the gasifier. It is mixed with oxygen, not air, which is 

13 provided to the gasifier from an air separation unit. The coal is partially 

14 oxidized at high temperature and pressure to form syngas. The syngas leaves 

15 the gasifier, while the solids are removed from the bottom of the gasifier. The 

16 operating conditions in the gasifier vitrify the solids. In other words, the solids 

17 are encased in a glass-like substance that makes them less likely to leach into 

18 groundwater when disposed of in a landfill as compared to solid wastes from a 

19 conventional coal plant. 

20 After leaving the gasifier, the syngas undergoes several clean-up 

21 operations. Particulate matter is removed. Next, a carbon bed can be used to 

22 take out mercury. Finally, sulfur (in the form of H2S) is removed from the 

23 syngas in a combination of steps that usually involve hydrolysis followed by an 

24 adsorption operation using MDEA (methyldiethanolamine) or Selexol. The 



1 H2S that is removed from the syngas is converted into commercial-grade sulfur 

2 or sulfuric acid which are sold as byproducts. 

3 The clean syngas enters a combustion turbine where it is burned to produce 

4 electricity. The heat from the exhaust gases is captured in a heat recovery steam 

5 generator (HRSG) and the resulting steam is used to produce more electricity. 

6 The combustion turbine, combined with the HRSG, is the same configuration 

7 commonly used for natural gas combined cycle (NGCC) plants. In Europe and 

8 Japan, some IGCC units have installed selective catalytic reduction (SCR) to 

9 control nitrous oxides (NOx) emissions from the turbine, but in the United 

10 States, NOx emissions at existing IGCC plants have been reduced with diluent 

11 injection only. The majority of recent final permits for IGCC plants in the U.S. 

12 have included SCR for lower NOx emissions. (Source: Air 

13 Constmction/Prevention of Significant Deterioration Permit Application for 

14 Tampa Electric Polk Unit #6, prepared by Environmental Consulting & 

15 Technology, September 2007, Table 5-2). 

16 

17 Q: What are the Other Advantages of Using Gasification Plants? 

IE A: Gasification, which is also called Partial Oxidation, can use a wide range of 

19 fijels and can produce a wide range of products as shown in Exhibit RCF-4. 

20 The fiiel flexibility of gasification is demonstrated by its ability to use all 

21 types of coal, petroleum coke, biomass, refinery wastes, and waste materials. 

22 The synthesis gas that is produced consists of mainly carbon monoxide (CO) 

23 and hydrogen (H2) which are used as the raw materials to produce (or synthesis) 

24 a wide range of chemicals. This synthesis gas can also be used as fiiel directly 

25 for a combined cycle power plant called an IGCC (Integrated Gasification 

10 



1 Combined Cycle) plant. It can be frirther processed in a shift reactor to produce 

2 hydrogen and carbon dioxide (CO2). The hydrogen can be used as a friel or 

3 used to improve fiiel quality in a refinery. The CO2 can be used for enhanced 

4 oil recovery to produce addition oil from aging oil fields. This demonstrates the 

5 wide range of products that can be produced by gasification. The production of 

6 multiple products from a single plant is called polygeneration. Economic 

7 analyses have indicated that polygeneration of friels, chemicals and electricity 

8 improves the profitability of gasificafion plants. 

9 IV. COST OF ELECTRICITY FROM PULVERIZED COAL AND IGCC 

10 PLANTS (With and Without CO2 Capture) 

11 Q. What Do the Most Recent Studies Conclude About the Cost of Electricity 

12 from New IGCC Plants and New Pulverized Coal Plants? 

13 A. The most recent and comprehensive studies on the costs of electricity 

14 from new IGCC plants and new PC plants are: 

15 The Future of Coal, by the Massachusetts Institute of Technology (MIT), 

16 April 2007 and Cost and Performance Baseline for Fossil Energy Plants, by the 

17 Department of Energy's (DOE) National Energy Technology Laboratory 

18 (NETL), May 15, 2007. 

19 Exhibit RCF-5 is from the MIT Report The Future of Coal. This exhibit 

20 shows the relative cost of electricity (COE) from PC and IGCC plants both 

21 without and with C02 capture. To validate their study the MIT report 

22 compared their results with the COE estimates from three other sources and 

23 summarized the results as shown in Exhibit RCF-5. This MIT exhibit uses the 

24 PC plant without C02 capture as the reference case at a value of 1.0. This 

25 exhibit shows that MIT's COE from an IGCC plant is only 5% higher than tiie 

11 



1 COE from a PC plant. Therefore the significant emission reductions by using 

2 IGCC will only increase the cost of electricity production by 5%. It should be 

3 noted that this comparison is without C02 capture and using Illinois #6 

4 Bituminous coal for both cases. Exhibit RCF-5 also shows that when C02 

5 capture is considered, the COE produced by the PC plant is increased by 60% 

6 while the COE produced by the IGCC plant is only increased by 30%. 

7 IGCC plants are capable of using lower cost fuels including petroleum 

8 coke (petcoke), biomass wastes and renewable energy crops. PC plants are 

9 limited to only small amounts of these lower cost fuels due to their combustion 

10 characteristics. The Cost of Electricity (COE) can be reduced significantly by 

11 utilizing lower cost fuels for the IGCC plants. 

12 Q. Do Other Studies Confirm this Conclusion of Significantly Lower Costs for 

13 Capturing CO2 in IGCC Plants than PC plants? 

14 A: Yes. 

15 Exhibit RCF-5 shows the results of studies perfonned by the 

16 Gasification Technology Council (GTC), American Electric Power (AEP) and 

17 General Electric (GE) which all show that IGCC plants will be more cost 

18 effective than PC plants when carbon reductions are required. IGCC plants are 

19 capable of capturing CO2 at much lower costs than pulverized coal plants. 

20 Exhibit RCF-6 is from the recent Department of Energy's (DOE) 

21 National Energy Technology Laboratory (NETL) report Cost and Performance 

22 Baseline for Fossil Energy Plants, May 15, 2007. This exhibit shows the 

23 levelized cost of electricity for IGCC, PC and natural gas combined cycle 

24 (NGCC) plants without and with C02 capture and sequestration. The proposed 

25 AMPS-Ohio plant would be classified as Subcritical PC and this exhibit shows 

12 



1 the COE without carbon capture and sequestration (w/o CCS) and with carbon 

2 capture and sequestration (w/ CCS). 

3 This exhibit shows that without CCS the PC plants have the lowest COE. The 

4 disadvantages of these PC plants are their significantly higher emissions and much 

5 higher costs for CCS. Exhibit RCF-6 indicates that C02 capture and storage will 

6 increase the cost of electricity by 85% for the AMPS-Ohio plant (Subcritical PC 

7 design). This same study indicates that C02 capture and storage will increase the 

8 cost of electricity by 32% for an IGCC plant. This much higher cost for C02 

9 capture from the proposed AMPS-Ohio plant is a significant financial risk. 

10 The capture, transport and injection of CO2 is being doneon a 

11 commercial scale at the Great Plains Synfuels Plant which will be described in later 

12 testimony. C02 capture from coal derived syngas is a commercially proven 

13 process that has been used for decades in gasification plants around the world. This 

14 technology can be applied to IGCC units to remove C02 from the syngas prior to 

15 use in the combustion turbine. 

16 No method of CO2 capture is commercially available or economically 

17 viable for the proposed PC power plants. PC plants will have to capture the C02 

18 from the flue gas stream, which will require much larger and more expensive 

19 equipment to capture the C02 than IGCC technology. Research & Development 

20 (R&D) has only started on technology that may be capable of capturing CO2 from 

21 PC plants. It will take many years before these R&D projects detennine if these 

22 new technologies are technically and economically feasible. 

23 The Chilled Ammonia Process that is one of the proposed methods for 

24 capture of CO2 from PC plants has been evaluated by DOE/NETL. (Source: 

25 Chilled Ammonia-based Wet Scmbbing for Post-Combustion C02 Capture, 

13 



1 DOE/NETL-401/021507, Febmary, 2007). NETL has already discontinued 

2 fijnding of future development of this process. NETL's testing and evaluations 

3 have indicated that this process is not capable of reaching the goals of technical and 

4 economic feasibility for commercial operation. For gasification plants the 

5 technology is already in commercial operation for CO2 capture, transportation and 

6 injection. 

7 Due to the future requirements to capture C02 and the more stringent 

8 emission limits for other emissions, the IGCC plants will be less expensive to 

9 operate in the future. The net result of selecting the IGCC plant, rather than a 

10 pulverized coal plant, is lower environmental impact now and lower cost 

11 electricity in the future. 

12 Q: Have the Environmental and Health Costs Associated with the Emissions 

13 from Electric Generation been Determined for IGCC and PC Plants? 

14 A: Yes. 

15 Since the emissions from a PC plant are presentiy allowed to be 

16 significantiy higher than an IGCC plant any economic analysis should include the 

17 environmental and health costs associated with these higher emissions. 

18 Exhibit RCF-7 compares the economic impact associated with the 

19 higher emissions from PC plants than IGCC plants. Using published data on the 

20 environmental and health costs associated with tiie emissions of PM, S02 and 

21 NOx this table compares the economic costs for IGCC and PC plants for 

22 their current emission levels. Exhibit RCF-7 shows that when the costs for the 

23 higher emissions are included, the tme cost of electricity is less for the IGCC 

24 plant. 

14 



1 Q, Have You Compared the Cost of Electricity Produced from a New IGCC 

2 Plant using Petroleum Coke with the Cost of Electricity from a New 

3 Pulverized Coal Plant using Bituminous Coal? 

4 A. Yes. 

5 1 prepared Exhibit RCF-8 which shows that the costs of electricity for 

6 the three types of Pulverized Coal (PC) plants are higher than the cost of 

7 electricity for an IGCC plant using Petroleum Coke (PetCoke) in Florida. The 

8 Florida location was selected for comparison because of the proposed PC plants 

9 that were being planned in Florida and the availability of petcoke costs 

10 detivered to the commercial IGCC plant at Tampa Electric. Exhibit RCF-8 

11 shows that although the IGCC plant has a higher capital cost than the PC plants 

12 it has a significantiy lower fuel cost when using petcoke. Petroleum coke is the 

13 byproduct of a refinery process used to drive-off lighter hydrocarbons from 

14 heavy residual oil. Solid petroleum coke is what is left behind. The U.S. 

15 petroleum refineries produce over 43 million tons per year of fuel-grade petcoke 

16 that can be used by IGCC plants. This petcoke can provide over 17,000 MW of 

17 new generating capacity in the U.S. At the present time most of this petcoke is 

18 exported to other countries that allow the higher emissions of SO2 that petcoke 

19 produces. The use of petcoke in PC plants is usually limited to a maximum of 

20 20% petcoke due to combustion and emission limitations. However IGCC can 

21 use 100% petcoke and make use of this lower cost fuel. The average price of 

22 petcoke for the past 20 years has been about half of the cost of coal. IGCC 

23 plants can effectively remove the sulfur from petcoke and sell it as a valuable 

24 byproduct. Therefore an IGCC plant utilizing petcoke is a lower cost altemative 

25 to a pulverized coal plant. For the past 10 years Tampa Electric has been using 

15 



1 petcoke in their 250 MW IGCC plant. Tampa Electinc's President Chuck Black 

2 was recently quoted as saying: "it's our least cost-generating resource, so we 

3 count on it and use it every day as part of our system" in the November 2006 

4 issue of Time Magazine, Inside Business. 

5 Three companies have recently announced that they plan to build 

6 petcoke IGCC plants. These are the BP Carson IGCC plant in Califomia, the 

7 Hunton IGCC plant in Texas and the TransCanada IGCC plant in 

8 Saskatchewan, Canada. 

9 The sources of data for Exhibit RCF-8 - Cost ofElectricity Comparison 

10 Chart for Florida are: 

11 1. Capital, O&M and all non-fuel costs are based upon: Department of 

12 Energy/NETL Presentation, Federal IGCC R&D: Coal's Pathway to the 

13 Future, by Juli Klara, presented at GTC, Oct. 4, 2006. 

14 2. Efficiencies and fuel consumption calculations are based upon: EPA 

15 Final Report, Environmental Footprints and Costs of Coal-Based 

16 Integrated Gasification Combined Cycle and Pulverized Coal 

17 Technologies. July 2006. 

18 3. Fuel costs are based upon: Department of Energy, Energy Information 

19 Administration, Average Delivered Cost of Coal and Petroleum Coke to 

20 Electric Utilities in Florida, 2005 and 2004. and Tampa Electric 

21 Company's (TECO) data presented at plant tours of Polk Power 

22 Station's IGCC plant. 

23 Q: Are Any Companies Planning to Use Petcoke With C02 Capture and 

24 Sequestration? 

25 A: Yes. 

26 British Petroleum (BP) is proposing to build a 500 MW IGCC plant in 
16 



1 the Los Angeles area that will use petroleum coke. This plant will also capture 

2 CO2 and use the CO2 in enhanced oil recovery (EOR) projects. Exhibit RCF-9 

3 is a diagram of BP's IGCC project. Hunton Energy has announced a 1,200 MW 

4 IGCC project in the Houston area. The plant will use petroleum coke from a 

5 Valero refinery as fiiel under a long-term supply agreement. Hunton Energy has 

6 stated the project will be designed to capture and sequester CO2. The proposed 

7 TransCanada IGCC project will be a polygeneration facility, located in Belle 

8 Plaine, Saskatchewan, Canada, is expected to use petroleum coke as feedstock 

9 to produce hydrogen, nitrogen, steam and carbon dioxide for fertilizer 

10 production and enhanced oil recovery (EOR), and to generate approximately 

11 300 MW of electricity. This project plans to capture and sequester over five 

12 million metric tons of carbon dioxide annually to increase local oil production. 

13 

14 V. AIR POLLUTANT EMISSIONS FROM PULVERIZED COAL AND 

15 IGCC PLANTS 

16 Q: Are the Emissions from Pulverized Coal (PC) Plants Significantly Higher 

17 Than IGCC Plants? If So, Explain. 

18 A: Yes. 

19 Exhibit RCF-l0 shows the much lower emissions that are produced from 

20 Integrated Gasification Combined Cycle (IGCC) plants than Super-critical 

21 Pulverized Coal (SCPC) plants. This exhibit is from an Electric Power Research 

22 Institute's (EPRI) presentation on June 28, 2006. It compares the emissions 

23 levels (in Ib/MWh) tiiat EPRI beUeves should be obtained by current state-of-

24 the-art PC, IGCC and natural gas combined cycle (NGCC) plants . The SCPC 

25 plant design was chosen to represent the more efficient design for new PC 
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1 plants. The AMPS - Ohio plant is being proposed with selecfive catalytic 

2 reduction (SCR) for NOx control. Therefore the relevant comparison from this 

3 exhibit will be the SCPC + SCR plant versus the IGCC + SCR plant. This EPRI 

4 chart indicates that for bituminous coal the IGCC plants will produce: 

5 • 67% less NOx 

6 • 93% less SO2 

7 • 40% less soot or fine particulate (PMIO) 

8 The potential for future electric cost increases due to future 

9 environmental regulations is less for IGCC because IGCC plants can control all 

10 emissions more economically than PC plants. 

11 Q: Do Other Recent Studies Show These Significant Differences in Emissions 

12 Between IGCC and PC Plants? 

13 A: Yes. 

14 Exhibit RCF-l 1 summarizes an EPA Report, Environmental 

15 Footprints and Costs of Coal-Based Integrated Combine Cycle and 

16 Pulverized Coal Technologies, US. Environmental Protection Agency, EPA-

17 430/R-06/006, July 2006. This EPA report compares the emission levels (in 

18 Ib/MMBtu) that EPA believes should be obtained by current state-of-the-art 

19 IGCC and PC plants. This report also demonstrates the lower emissions that 

20 are capable with IGCC plants. 

21 

22 Q: Do Recent IGCC Plants' Permit Levels and Proposed Permit Levels 

23 Confirm that these Significantly Lower Levels of Emissions can be 

24 Produced in Actual Plants? 

25 A. Yes. 
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1 Exhibit RCF-12 shows a summary of emissions from recent IGCC 

2 permits and proposed permit levels. This table summarizes proposed emission 

3 levels from IGCC plants that have recently received or applied for air permits. 

4 The IGCC plants proposed in the last 12 months have sought to control sulfur 

5 using Selexol, a more effective control strategy than MDEA. These plants 

6 include, AEP in Ohio and West Virginia, Northwest Energy, Tondu, Duke, 

7 ERORA (Illinois and Kentucky). Selexol effectively removes sulfur levels to 

8 between 0.0117 to 0.019 Ib/MMBtu heat input into the gasifier. 

9 As this table shows, a majority of IGCC plants that have filed 

10 applicafions in the last 12 months include selective catalytic reduction (SCR) to 

11 control NOx. These include, Northwest Energy, Tondu, ERORA in Illinois and 

12 Kentucky, and Duke in Indiana The Duke plant includes SCR, but bases 

13 reductions on diluent injection only. Since the preparation of this table the 

14 Taylorville plant now has a final permit and Cash Creek has a draft permit. The 

15 NOx emission rates for SCR controlled IGCC plants is 0.012 - 0.025 Ib/MMBtu 

16 based upon heat into the gasifier. 

17 These trends toward Selexol and SCR adoption are occurring faster than 

18 EPA predicted in its July 2006 report, Environmental Footprints and Costs of 

19 Coal-Based Integrated Gasification Combined Cycle and Pulverized Coal 

20 Technologies. The July 2006 EPA report assumed that MDEA and diluent 

21 injection would be BACT for the near-term. This report was based upon a 

22 "snap shot" of IGCC permits that is out-of-date. As this table shows, the market 

23 has responded with technology faster than the EPA report anticipated. 

24 In deciding which emission rates to compare to the AMPS-Ohio plant's 

25 proposed emission rates, the highest weight should be placed on recently 
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1 proposed IGCC plants because they represent the most current view of IGCC 

2 permit levels. The least weight should be placed on existing IGCC plants and 

3 IGCC plants with permits issued prior to 2003 because they do not represent the 

4 capabilities of current IGCC technology. 

5 Q. What are the Proposed Emission Rates from AMPS-Ohio Plant and How 

6 Do they Compare with Recent IGCC Permit Applications? 

7 A. Exhibit RCF-13 summarizes the range of recently filed air permits for IGCC 

8 plants and compares them to the emission levels proposed in the draft air permit 

9 for the AMPS-Ohio plant. An IGCC plant would have significantly lower 

10 emissions of all pollutants than the proposed AMPS-Ohio. 

11 Exhibit RCF-l 3 shows that: 

12 An IGCC plant with the Selexol process would emit only 8% to 13% of 

13 the sulfur dioxide of the proposed AMPS-Ohio plant. 

14 An IGCC plant with the SCR process would only emit 17% to 36% of 

15 the nitrogen oxides of the proposed AMPS-Ohio plant. 

16 An IGCC plant would only emit 7% to 42% of the particulate mater of 

17 the proposed AMP-Ohio plant. 

18 An IGCC plant would only emit 10% to 29% of the mercury of the 

19 proposed AMPS-Ohio plant. 

20 An IGCC plant would also be expected to emit about three-quarters less 

21 CO and significantly less sulfuric acid mist and VOCs than the proposed 

22 AMPS-Ohio plant. 

23 

24 Q. What are the Total Tons per Year of Pollutant Emissions from the AMPS-

25 Ohio Plant and How Do they Compare with Recent IGCC Permit Applications? 
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1 A. Exhibit RCF-14 is a comparison of the total tons per year of pollutants 

2 that the AMPS-Ohio plant (two 480 MW units = 960 MW) would emit under the 

3 Ohio EPA draft air permit and the emissions that a similarly sized IGCC plant 

4 (three 320 MW units - 960 MW) would emit, based on the final permit for the 

5 Taylorville IGCC plant in Illinois. This chart shows the significantly lower 

6 emissions of all pollutants for the Taylorville IGCC plant than the proposed 

7 AMPS-Ohio PC plant. 

8 Exhibit RCF-14 shows that: 

9 The Taylorville IGCC plant will only emit 35% of the nitrogen oxides of 

10 the proposed AMPS-Ohio plant. 

11 The Taylorville IGCC plant will only emit 10% of the sulfur dioxide of 

12 the proposed AMPS-Ohio plant. 

13 The Taylorville IGCC plant will only emit 54% of the particulate mater 

14 of the proposed AMP-Ohio plant. 

15 The Taylorville IGCC plant will only be allowed to emit 66% of the 

16 mercury of the proposed AMPS-Ohio plant but the permit application filed for 

17 the Taylorville IGCC plant indicated that only 10% of the mercury of the 

18 proposed AMPS-Ohio plant would be emitted. The final permit also indicated 

19 that 95% mercury capture would be required. 

20 The Taylorville IGCC plant will only emit 34% of the sulfuric acid mist 

21 of the proposed AMPS-Ohio plant. 

22 The Taylorville IGCC plant will only emit 22% of the carbon monoxide 

23 of the proposed AMPS-Ohio plant. 

24 The Taylorville IGCC plant will only emit 30% of the volatile organic 

25 compounds of the proposed AMPS-Ohio plant. 
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1 Q: What are the Proposed Emission Rates from AMPS-Ohio Plant and How 

2 Do they Compare with Recent PC Permit Applications? 

3 A: 

4 Exhibit RCF-l 5 compares the proposed permit emission rates 

5 of the AMPS-Ohio plant with two other recently proposed PC plants. These 

6 plants were selected for comparison because they will be utilizing the same 

7 types of coals and the same types of emission control systems as the AMPS-

8 Ohio plant. 

9 Exhibit RCF-l5 shows that: 

10 These proposed PC plants will only emit 71% of the nitrogen oxides of 

11 the proposed AMPS-Ohio plant. 

12 These proposed PC plants will only emit 27% of the sulfur dioxide of 

i 3 the proposed AMPS-Ohio plant. 

14 These proposed PC plants will only emit 87% of the particulate mater of 

15 the proposed AMP-Ohio plant. 

16 These proposed PC plants will only emit 47% and 63% of the mercury 

17 of the proposed AMPS-Ohio plant. 

18 VI. TAMPA ELECTRIC COMPANY (TECO) AND IGCC 

19 Q. How Long have Commercial Size IGCC Plants been in Operation in the 

20 U.S.? 

21 A. Commercial IGCC plants have been in operation for more than 10 years in the 

22 U.S. 

23 Exhibit RCF-16 shows the Polk Power Plant near Tampa, FL which is a 

24 greenfield site and the Wabash Power Plant in Indiana which is a conversion of 

25 an existing plant. 
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1 Tampa Electric Company's (TECO) Polk Power Station began operation 

2 in 1996. It produces 250 MW (net) of electricity. It uses a Texaco (now GE) 

3 oxygen-blown gasification system. Power comes from a GE 107FA combined 

4 cycle system. During the sumrher peak power months, availability is greater 

5 than 90 percent when using back-up fuel. 

6 The Wabash River Coal Gasificafion Repowering Project in Indiana 

7 began operation in November 1995. It demonstrated the repowering of an 

8 existing coal plant to IGCC. The plant uses an "E-Gas" oxygen-blown 

9 gasification system which is sold by ConocoPhlllips. 

10 For larger size plants, multiple units are being proposed which will 

11 improve system availability and reduce costs by making use of standard, 

12 modular designs. 

13 Q. Have the Utilities Involved with these IGCC Plants Announced Plans to 

14 Build Other IGCC Plant? 

15 A. Yes. 

16 Tampa Electric Company had announced that they would build an 

17 additional 630 MW IGCC plant at the Polk Power Plant for operation in 2013. 

18 Tampa Electric started operation of its existing 315 MW(gross)/250MW(net) 

19 IGCC plant in October, 1996 and has recently celebrated its 10th year 

20 anniversary. It is the lowest cost plant to operate on Tampa Electric's System 

21 and has won numerous environmental awards. 

22 Cinergy was the utility partner that was part of the Wabash IGCC .plant. 

23 Cinergy has now merged with Duke Energy. Duke Energy has aimounced that 

24 they will build a 630 MW IGCC plant to be built at thefr Edwardsport 

25 Generating Station in Edwardsport, Indiana. 
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1 The Nuon Utility in the Netherlands, Belgium and Germany has been 

2 successfully operating an IGCC plant on coal and biomass for the past 12 years 

3 at about 253 MW. Nuon recentiy announced that they are building a 1200 MW 

4 plant which will consist of four 300 MW units. 

5 There are 33 IGCC plants being planned in the United States by utilities 

6 and independent power producers. (Source: Tracking New Coal-Fired Power 

7 Plants, by DOE/NETL,October 10, 2007 page 13, 

8 www.netl.doe.gov/coal/refshelf/ncp.pdf) 

9 Q: Has Tampa Electric Recently Deferred their New IGCC Plant? 

10 A: Yes. On October 4, 2007 Tampa Electric published a Press Release 

11 with the following statements: 

12 "TAMPA ELECTRIC DEFERS USE OF CLEAN COAL GENERATING UNIT 

13 BEYOND 2013 NEEDS 

14 Company cites financial risk to customers^ shareholders from uncertain carbon requirements 

15 Tampa, Florida - October 4, 2007 - Tampa Electric today announced that it no longer plans 

16 to meet its 2013 need for baseload generation through the use of integrated gasification 

17 combined cycle technology, or IGCC. Primary drivers of the decision announced today include 

18 continued uncertainty related to carbon dioxide (CO2) regulations, particularly capture and 

19 sequestration issues, and the potential for related project cost increases. Because of the 

20 economic risk of these factors to customers and investors, the company believes it should not 

21 proceed with an IGCC projept at this time. 

22 Ihe company remains steadfast in its support of IGCC as a critical component of future 

23 fuel diversity in Florida and the nation, and believes the technology is the most environmentally 

24 responsible way to utilize coal, an affordable, abundant and domestically produced fuel. Tampa 

25 Electric is recognized as the world leader in the production of electricity from IGCC. The 

26 company also believes that IGCC technology offers the best platform to capture and then 
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1 sequester CO2. Once public policy issues regarding long-term sequestration are resolved, 

2 demonstration projects can be conducted that will lead to a better understanding of the science, 

3 technologies and economics of sequestration." 

4 Q: Has Nuon Recently Announced the Phased Construction of their New 

5 IGCC Plant? 

6 A: Yes. 

7 Nuon recently announced that due to significant constmction cost 

8 increases for all major projects and the longer schedule for some major equipment 

9 they now have a two phase constmction schedule to build the combined cycle part 

10 in phase 1 and the gasification part in phase 2. 

11 

12 Q: Are Tampa Electric and Nuon confident in the technical feasibility and 

13 significant environmental performance of IGCC plants? 

14 A: Yes. 

15 The announcements from Tampa Electric about their deferral and Nuon 

16 about their phased constmction both indicated their confidence in the IGCC technology 

17 and its significant environmental performance. The primary reasons for Tampa Electric's 

18 decision are uncertainty related to carbon dioxide (CO2) regulations, particularly capture and 

19 sequestration issues, and the potential for related project cost increases. The primary reasons 

20 for Nuon's decision is project cost increases and scheduling for some major equipment. 

21 

22 VII. REFERENCES TO CONTACT FOR PC AND IGCC PLANTS 

23 Q. What Government Officials and Power Plant Managers are the Most 

24 Informed about the Advantages and Disadvantages of Using PC and IGCC 

25 Technologies for New Power Plants? 
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1 A. Exhibit RCF-17 shows references that I recommend to be contacted prior to 

2 anyone making a decision on which technology to use for a new power plant. 

3 Each of them have agreed to be contacted to provide their advise concerning 

4 their decision process in evaluating PC and IGCC plants. 

5 VIII. COMMERCIALLY OPERATING AND PLANNED IGCC PLANTS 

6 Q. Please Describe the Types and Number of Commercially Operating 

7 Gasification Plants. 

8 A. Exhibit RCF-l 8 shows the results of the 2004 world survey of operating 

9 gasification plants prepared by the Gasification Technologies Council for the 

10 Department of Energy. 

11 Gasification dates back to the 18th century, when "town gas" was 

12 produced using fairly simple coal-based gasification plants. But what we think 

13 of as modem gasification technology dates back to the 1930's when gasification 

14 was developed for chemicals and fuels production. Today (2007), there are 

15 around 130 gasification plants worldwide that produce fertilizers, fuels, steam, 

16 hydrogen and other chemicals, and electricity. Of these 130 plants, seventeen 

17 are IGCC plants. 

18 Q. How Many Commercially Operating IGCC Plants Are There? 

19 A. Exhibit RCF-19 shows seventeen (17) commercially operating IGCC 

20 plants. Together, these plants have a capacity of 3,872 MW(net) and have 

21 ' almost one million hours of operation on syngas. These plants use a variety of 

22 friels including coal, petroleum coke, biomass, and refinery residues. ' 

23 Four IGCC plants tend to be the focus of utility interest because they 

24 were designed to use coal: 1) Wabash, Indiana, 2) Polk, Florida, 3) Nuon, 

25 Netherlands, and 4) Elcogas, Spain. These four commercial IGCC plants have 
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1 been operating from 10 to 13 years. They have successfully integrated the 

2 gasification process with the combined cycle power plant to enable more 

3 efficient use of coal while significantly reducing emissions. These plants range 

4 in size from 250 to 320 MW per unit. 

5 A second set of plants built after Wabash, Polk, Nuon, and Elcogas are 

6 also important in the progression of IGCC. These plants operate at refineries in 

7 Italy. They are: Sarlux 545 MW, Sardinia; ISAB Energy 510 MW, Sicily; Api 

8 Energia 280 MW, Falconara; and Eni Power 250 MW, Ferrera. The first two 

9 demonstrate that IGCC plants can be built at a scale above 500 MW. Three of 

10 the plants were built using non-recourse project financing provided by over 60 

11 banks and other lending institutions. They show that IGCC can be a 

12 commercially bankable technology. 

13 Both the Salux and ISAB Energy plants use more than one gasification 

14 "train" and operate with more than 90 percent availability without a spare 

15 gasifier. The Italian experience with IGCC, while using refinery residues as 

16 fuel, is relevant to discussions of coal-fired or petcoke-fired IGCC, because 

17 essentially the same equipment is utilized in both instances, differing only in the 

18 feed preparation and how solids are removed. 

19 The first commercial-scale demonstration IGCC plant in the United 

20 States was Southem Califomia Edison's Cool Water Plant located at Barstow, 

21 Califomia. It operated between 1984 and 1989. The plant successfully utilized 

22 a variety of coals, both subbituminous and bituminous, and had a feed of about 

23 1,200 tons/day. The project used an oxygen-blown Texaco gasifier with full 

24 heat recovery using both radiant and convective syngas coolers. 
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1 Q. What is the Status of IGCC Projects and Gasification Projects being 

2 Developed in the North America? 

3 A. Exhibits RCF-20, 21 and 22 show 57 of the publicly announced IGCC and 

4 gasification projects being developed in North America. 

5 The range of IGCC projects under development in the United States 

6 includes proposals that would be fueled with petroleum coke, bituminous coal, 

7 subbituminous coal, and lignite. 

8 A DOE Report lists 33 IGCC projects that are planned in tiie U.S. by 

9 utilities and independent power producers. This Department of Energy Report 

10 is Tracking New Coal-Fired Power Plants, by Eric Shuster, 

11 October 10, 2007, page 13 (Source: 

12 http://www.neti.doe.gov/coal/refshelf/ncp.pdO. 

13 IGCC technology is commercially available from fiwQ major companies: 

14 GE, ConocoPhlllips, Siemens, Shell and Mitsubishi Heavy Industries (MHI). 

15 The gasification industry has undergone many changes in the past few years that 

16 have given confidence to industry and lenders that IGCC can obtain sufficient 

17 performance warranties to build new IGCC plants. GE, a major company in the 

18 power field, has purchased ChevronTexaco's gasification business, and has 

19 partnered with Bechtel to offer fully wananted IGCC plants. Conoco Phi Hips 

20 has purchased the E-Gas technology from Global Energy. Siemens has 

21 purchased the German gasification technology formerly offered by Future 

22 Energy. Shell has partnered with Udhe and Black and Veatch. 

23 Q. What is the Status of IGCC and Gasification Projects that are Presently 

24 Under Development Outside of North America? 

25 A. Exhibits RCF-23 and 24 are a recent list that shows 26 of the IGCC and 
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1 gasification projects that are being developed outside of North America. 

2 IX. CARBON CAPTURE AND SEQUESTRATION (CCS) 

3 Q: What is the Status of Proposed Power Plants with Carbon Capture & 

4 Sequestration? 

5 A: Exhibit RCF-25 shows the proposed power projects above 275 MW that 

6 are being designed for C02 capture and storage. The large majority of these 

7 projects will be using gasification and precombustion removal of C02. This is 

8 due to the availability of proven commercial capture technology. 

9 Q: Are Carbon Capture Technologies for PC Plants Commercially Available? 

10 A: No. 

11 Carbon capture technologies for PC plants are not commercially 

12 available. The MIT Report extrapolated the cost and performance for post-

13 combustion capture of carbon dioxide from PC plants based on a very limited 

14 set of engineering data. Comparisons of this extrapolated data versus the 

15 commercial data that is available for C02 capture from gasification plants 

16 obscures the fact that C02 capture from PC plants are not close to commercial 

17 availability. Neither the amine or aqueous ammonia systems for C02 capture at 

18 PC plants nor oxyfuel firing are close to commercial availability. Significant 

19 additional scale-up, improvements and testing are required for each of these 

20 technologies. The aqueous ammonia technology has been tested at the 

21 laboratory scale by DOE/NETL (Source: Ammonia-based Process for 

22 Multicomponent Removal from Flue Gas". R&D Facts, DOE/NETL, 

23 September, 2007) and a 1 MW slipstream pilot plant is being planned. Oxyfuel 

24 combustion of pulverized coal is in its infancy, with the largest unit in operation 

25 a mere 1.5 MW (thermal) test facility in Alliance, Ohio (Source: State of the Art 
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1 of Oxy-Coal Combustion Technology for C02 Control from Coal-Fired Boilers, 

2 by Farzan, H, et al, Babcock & Wilcox Technical Paper presented to Third 

3 Intemational Conference on Clean Coal Technologies for Our Future, May 

4 2007). 

5 While these technologies should certainly be the subject of continued 

6 research, they are not likely to present real opportunities for carbon capture 

7 from coal use in the near term and should not be used at this time to justify the 

8 constmction of new pulverized coal plants. 

9 Other technologies for post-combustion capture of C02 from PC plants 

10 have been discussed but at present those technologies remain speculative and 

11 appear to present significant environmental and/or economic challenges (e.g., 

12 chilled ammonia). 

13 Q: Are Carbon Capture Technologies for IGCC Plants Commercially 

14 Available? 

15 A: Yes. 

16 Carbon capture technology for IGCC is commercially available and proven. In 

17 contrast to no commercial carbon capture technology for PC plants, IGCC 

18 plants carbon capture is considered a proven and commercially available 

19 technology. The necessary components of a carbon capture system for IGCC 

20 (water-gas shift reactors, acid gas removal systems, and C02 compression) have 

21 been demonstrated at numerous facilities around the world, including the Great 

22 Plains Synfuels plant in North Dakota where 1 million tons of C02 per year is 

23 captured from the gasification of lignite coal and used for EOR in Canada 

24 (Sources: The New Synfuels Energy Pioneers by Stan Stelter, Introduction by 

25 Former President Jimmy Carter, published by Dakota Gasification Co.- 2001, A 

30 



1 subsidiary of Basin Electric Power Cooperative; and Experience Gasifying ND 

2 Lignite, by Al Lukes, Dakota Gasification Company, The Great Plains Synfuels 

3 Plant, presented at the Montana Energy Future Symposium). 

4 While no existing IGCC plant captures carbon dioxide, industry 

5 confidence in the technology is very high. In recent testimony before the Florida 

6 PubHc Service Commission, Tampa Electric described the state of carbon 

7 capture equipment from IGCC in these terms: "C02 capture from syngas is a 

8 commercially proven process that has been used for decades around the 

9 world" (Source:.- Tampa Electric's Petition to Determine Need for Polk Power 

10 Plant Unit 6, Testimony of Mark J. Homick, submitted to the Florida Public 

11 Service Commission on July 20, 2007). 

12 X. SIZE AND AVAILABILITY OF NEW IGCC PLANTS 

13 Q. Is it Possible to Build Large Size IGCC Plants? 

14 A. Yes. 

15 Large size plants are being built using modular designs that improve 

16 system reliability, increase efficiencies and provide fuel flexibility. 

17 The Nuon Utility in the Netherlands, Belgium and Germany has been 

18 successfully operating an IGCC plant on coal and biomass for the past 12 years 

19 at about 253 MW. Nuon recently announced that they are building a 1200 MW 

20 plant which will consist of four 300 MW units. This design shown in Exhibit 

21 RCF-26 requires no additional scale-up from the design of their existing plant 

22 and makes use of readily available combined-cycle plants that have been used 

23 with natural gas. This modular design provides additional system reliability, 

24 increased efficiencies, fuel flexibility and any possible size. 
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1 The standard IGCC unit is now 300 MW. Most manufacturers are 

2 supplying 600 MW plants which consist of two 300 MW units. This is due to 

3 the fact that the gasifiers have been sized to produce the amount of synthesis gas 

4 needed for the 300 MW combined-cycle plants that are already in-service using 

5 natural gas. Therefore the 600 MW units that are being engineered consists of 

6 two units the same size as the existing units that have been operating for the past 

7 10 years. Therefore there is no addifional scale-up required. Any large size 

8 plant can be built by using additional 300 MW units. Three manufacturers have 

9 300 MW IGCC units that have been operating successfully for the last 10 to 13 

10 years. GE states that "IGCC technology can satisfy output requirements from 10 

11 M W to more than 1500 M W, and can be applied in almost any new or 

12 repoweringproject where solid and heavy fuels are available." (Source: 

13 www.gepower.com/prod_serv/products/gas_turbines_cc/en/igcc/index) 

14 Q. Have Recent Coal Gasification Plants and IGCC Plants Demonstrated 

15 Reliabilities Above 90% Required by the Utility Industry? 

16 A. Yes. 

17 A recent Gas Turbine World article reported on the capacity factors of 

18 the more recentiy built IGCC plants in Italy that utilize refinery waste such as 

19 asphalt as a fuel. As the report notes, the availability of these plants are 

20 between 90% and 94%. ( Source: Refinery IGCC plants are exceeding 90% 

21 capacity factor after 3 years, by Harry Jaeger, Gas Turbine World, January-

22 Febmary 2006.) 

23 Now GE offers to take on responsibility for everything "From Coal off 

24 the Coal Pile to Electrons on the Grid" by Ed Lowe, GE General Manager of 

25 Gasification (Source: Inside Business. Time Magazine, November, 2006.) 
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1 An additional advantage of an IGCC plant is that it can operate on 

2 various fuels. If the gasifier is out-of service for maintenance the power plant 

3 can still operate on natural gas or diesel fuel. This is not possible with a PC 

4 plant which is only designed for coal. Older IGCC plants built in the early 

5 1990s such as Polk and Wabash that operate without a spare gasifier have 

6 demonstrated availabilities above 85%). 

7 Major vendors of IGCC plants such as GE, Shell and ConocoPhillips 

8 will warrant that new IGCC plants will achieve greater than 90% availability 

9 with a spare gasifier. The economic comparisons conducted for Tampa 

10 Electric's IGCC plant indicate that it is more cost effective to operate on natural 

11 gas or diesel fuel than to build a spare gasifier to increase plant availability. 

12 Tampa Electric's IGCC plant has demonstrated reliability to produce electricity 

13 of 95% with their dual fuel capability. This is greater than PC plants that do not 

14 have dual fuel capability. (Source: Tampa Electric's Presentation of Operating 

15 Results, by Mark Homick, Plant Manager, presented during plant tours.) 

16 Therefore IGCC plants are being built without a spare gasifier. They 

17 will be able to operate above 90% availability by using their back-up fuel of 

18 either natural gas or diesel. 

19 Reliability and availability are measures of the time a plant is capable of 

20 producing electricity. Reliability takes into account the amount of time when a 

21 plant is not capable of producing electricity because of unplanned outages. 

22 Availability takes into account the time when a plant is not capable of producing 

23 electricity because of planned and unplanned outages. 

24 

25 
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1 XI. THE GREAT PLAINS SYNFUELS PLANT 

2 Q. Are There Any Commercially Operating Gasification Plants That Are 

3 Capturing CO2? 

4 A. Yes. 

5 Exhibit RCF-27 shows the Great Plains Synfuels Plant in Beulah, North 

6 Dakota which is a good example of a commercial gasification plant. It began 

7 operating in 1984 and today produces more than 54 biUion cubic feet of 

8 Synthetic Natural Gas (SNG) from 6 million tons of coal per year. If the SNG 

9 from this one plant were used in combined-cycle power plants there would be 

10 enough fuel for more than 1,000MW of generating capacity. 

11 Adjacent to the Great Plains Synfuels Plant is the Antelope Valley 

12 Station which consists of two 440 MW lignite coal power plants that also started 

13 operation on lignite in the early 1980s. 

14 Both plants are owned by the Basin Electric Power Cooperative. Al 

15 Lukes, Senior Vice President and COO of the Dakota Gasification Company, 

16 presented a paper at the 2005 Gasification Technologies Conference entitled 

17 Experience with Gasifying Low Rank Coals which showed the significantiy 

18 lower emissions from the coal gasification plant than the coal-fired power plant. 

19 I recently asked Al Lukes which technology he would select today for a power 

20 plant, and he said "definitely the gasificafion technology". 

21 Q. Has the Great Plains Synfuels Plant been Able to Commercially 

22 Demonstrate that the CO2 from this Coal Gasification Plant can be 

23 Economically Captured and Injected? 

24 A. Yes. 
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1 Carbon dioxide capture, transportation and injection has been operating 

2 commercially since 2000 at the Great Plains Synfuels Plant. In 2000, the Great 

3 Plains Synfuels Plant added a CO2 recovery process to capture the CO2. It 

4 transports the CO2 by pipeline 205 miles, as shown in Exhibit RCF-28, to the 

5 Weybum oil fields where it is used for enhanced oil recovery (EOR). In this 

6 way, the CO2 does not become a global warming emission source but is sold as 

7 a useful byproduct to recover additional oil from depleted oil fields. Monitoring 

8 of the injected CO2 has shown that this injection is effectively containing the 

9 CO2 underground, although there are not specific standards in place addressing 

10 criteria for long-term sequestration. This CO2 recovery process is expected to 

11 help extract 130 million extra barrels of oil from this oil field. This 

12 demonstrates the ability to efficiently capture and inject the C02 from the 

13 gasification process. 

14 XII. WATER CONSUMPTION FOR PC AND IGCC PLANTS 

15 Q. Do IGCC Plants Use Less Water than PC Plant? 

16 A. Yes. 

17 Exhibit RCF-29 shows that an IGCC plant without carbon capture & 

18 sequestration (w/o CCS) uses 4,003 gpm of raw water versus the proposed sub-

19 critical PC plant design proposed for AMPS-Ohio plant which will consume 6,212 

20 gpm. This DOE/NETL Report shows that the proposed design for die AMPS-Ohio 

21 plants will consume 55% more water than the same size IGCC plant. 

22 Exhibit RCF-29 also shows that an IGCC plant with carbon capture & 

23 sequestration (w/ CCS) uses 4,579 gpm of raw water versus the proposed sub-

24 critical PC plant design proposed for AMPS-Ohio plant which will consume 

25 14,098 gpm. this DOE/NETL Report shows that the proposed design for flie 
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1 AMPS-Ohio plants will consume 200% more water than the same size IGCC plant. 

2 These are significant additional financial and environmental risks caused by the 
3 • . 

4 the proposed PC plants. 
5 
6 After considering the available technologies and the nature and 

7 economics of the various altematives, the proposed AMPS-Ohio PC plants do not 

8 incorporate the maximum feasible water conservation practices. 

9 The lower water usage for an IGCC plant w/o CCS is due mostly to the 

10 fact that a combined cycle power plant is being used which requires less cooling 

11 tower water. A combined cycle power plant consists of both a gas turbine and a 

12 steam turbine for power generation. The gas turbine portion of the power 

13 generation cycle does not require the large quantities of water for cooling that 

14 are needed for the steam turbine cycle. Since a PC plant generates all of its 

15 electricity from the steam turbine cycle it requires larger amounts of water. 

16 Combined cycle plants are more energy efficient but require a clean fuel 

17 such as natural gas, diesel, or synthesis gas. The older, less efficient technology 

18 uses only a steam turbine, which must be used for PC plants due to the 

19 contaminants in the combustion products. 

20 XIII. THE BENEFITS OF FUEL FLEXIBILIY FOR POWER PLANTS 

21 Q: What are the Benefits of a Power Plant being Able to Use Different Fuels? 

22 A: The 1200 MW IGCC Plant to be built by the Nuon Utility in The Netheriands 

23 is a good example of a multi-fuel power plant. This plant is shown in 

24 Exhibit RCF-26. It will have the capability of using coal, petcoke, biomass 

25 and natural gas. This plant will be able to respond to changing fuel prices 

26 and availability of these altemative fuels. The coal, petcoke and biomass 

27 can all be gasified to produce syngas for the combined-cycle power plants. 
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1 The biomass capability enables IGCC plants to use various renewable energy 

2 sources that will reduce the emissions of CO2. Initially available biomass can 

3 be used as a lower cost fuel and then renewable energy crops can be developed 

4 as a new industry. 

5 Adisadvantage of PC plants is that they are only capable of 

6 using coal. Therefore PC plants can not respond to changing market conditions 

7 and changing emission standards without significant increases in costs. 

8 XIV. POWER PLANT EFFICIENCY 

9 Q: What is the Heat Rate and the Efficiency of the Proposed AMPGS? 

10 A: Neither the heat rate nor the efficiency of the proposed AMPGS are provided 

11 but can be calculated from the fuel input (5,191 million Btu per hour) provided on page 

12 216 of the Draft Permit and from the electrical output (480 MW per unit) provided on 

13 page I of the Application for Need. From these two numbers the calculated heat rate 

14 and efficiency for the AMPGS are:. 

15 Heat Rate = 10,814 Btu per Kwh 

16 Efficiency- 31.56% 

17 Although it is not stated in the Applicafion for Need or the Draft Permit, it can 

18 be assumed from this heat rate and efficiency that the AMPGS will be using a sub-

19 critical PC plant design. 

20 Q: How Does the Heat Rate and Efficiency of the AMPGS Compare with 

21 Other PC Plant Designs? 

22 A: Exhibit RCF-30 shows the various PC plant designs including sub-critical, 

23 super-critical and ultra-supercritical. These classifications are based upon the steam 

24 conditions that can be produced in these PC plants. The higher the temperature and 

25 
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1 pressure of steam that can be produced then the higher the efficiency of the plant. 

2 Higher efficiency plants will require less fuel and have a lower heat rate. The amount 

3 of fuel used is directly proportional to its heat rate and inversely proportional to its 

4 efficiency . Therefore a 38% efficient super-critical PC plant will use 20% less fuel 

5 than a 31.56% efficient sub-critical PC plant. 

6 The higher efficiency and lower heat rate is very important for two reasons. 

7 The less fuel used the lower the cost of electricity and the lower the emissions per Kwh 

8 of electricity produced. The current emission regulations are based upon pounds of 

9 pollutants emitted per Btu of heat input into the boiler. Therefore appropriate credit is 

10 not currently given for the higher efficiency of some power plant designs. EPA is in 

11 the process of changing their regulations from being based upon a heat input basis to 

12 being based upon an electricity output basis. This will then give appropriate credit to 

13 power plants with improved efficiencies. 

14 Q: Have Other Studies Recognized the Importance of Power Plant 

15 Efficiencies? 

16 A: Yes. 

17 The Executive Summary from The Future of Coal, by the Massachusetts 

18 Institute of Technology (MIT), April 2007, page xiv, states: "recommending that new 

19 coal units should be built with the highest efficiency that is economically 

20 justifiable" 

21 Q: Does the Higher Capital Cost of the Super-critical PC Plants Increase the 

22 Cost of Electricity by More than its Fuel Cost Savings? 

23 A: No. 

24 Both the M.I.T. Report and the DOE/NETL Study show tiiat the Cost of 

25 Electricity (COE) is less for the Super-critical PC plant than the Sub-critical PC plant. 
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1 This proves that for PC plants the higher efficiency can be economically justified. 

2 Therefore AMPGS should not be specifying low efficiency PC plants since this will 

3 increase the costs of electricity and increase the emissions. 

4 Q: Are the Higher Efficiency Super-critical Plants as Reliable as the Lower 

5 Efficiency Sub-critical Plants? 

6 A: Yes. 

7 Exhibit RCF-31 shows that the reliability is comparable for sub-critical 

8 and super-critical PC plants. This comparison is for a significant number of units 

9 within the same size range and from comparable ages of plants. 

10 Q: Are Super-critical PC Plants Being Constructed by Most of the Major 

11 Equipment Manufacturers? 

12 A: Yes. 

13 Exhibit RCF-32 lists the various original equipment manufacturers and 

14 a sample of some of the super-critical plants that they have provided with the steam 

15 conditions for these plants. 
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E-mail: 

Education: 

10404 S.W. 128 Ten-ace, Miami, Florida 33176 
January 7, 1947 
Weight: 170 lbs. 
Married: 2 children 
(305) 232-4074 office; (305)439-5604 cell. 
RcFurman2@aol.com 

Massachusetts Institute of Technology, MS CHE 1972. 
Worcester Polytechnic Institute, BS CHE 1969. 

Experience: 
February 2003 to 
Present 

September 1989 
'February 2003 

August 1981 
August 1989 

Retired - Volunteer at Camp Sunshine to help children with cancer and 
volunteer for the Clean Air Task Force (CATF), the Natural Resources 
Defense Council (NRDC), Environmental Defense, Sierra Club and Public Citizen 
to advise utilities, government agencies and the public about the environmental 
benefits, economic potential and energy security of using coal gasification 
technologies to produce electricity, fiiels and chemicals . 
Provided expert testimony and information on new energy technologies to 
Florida's Public Service Commission, Texas Senate Committee on Natural 
Resources and Georgia's Public Service Commission. 

Consulting Engineer - New Energy Technologies 

Consulting engineer to various utility companies, equipment 
manufacturers, government agencies and environmental organizations on the 
development and application of new energy technologies. 
Consultant in the areas of coal gasification, integrated gasification combined-cycle 
(IGCC) power plants, altemative fuels, cogeneration and natural gas cooling 
technologies. 
Identify potential applications for these new technologies with electric and gas 
utilities. Introduce these new technologies to company executives, government 
officials and potential users. Assist engineers with designs and applications for 
these new technologies. Create marketing programs with manufacturers for 
increased use of these technologies. 
Direct technical feasibility studies and financial analyses for site specific 
applications. Assist equipment manufacturers, the Electric Power Research 
Institute (EPRI), the Gas Research Institute (GRI), and the American Gas Cooling 
Center (AGCC) with development and demonstration of these new technologies. 
Provided expert testimony and information on new energy technologies to Brazil's 
Center for Gas Technology and Trinidad's National Gas Company. 

Consulting Engineer - New Fuel Technologies 

Consultant to various companies on the technical feasibility and business 
development for new fuel technologies. Major areas of consulfing consist of the 
development and use of altemafive new fuels and the conversion of power plants to 
these new fuels. Director and project manager for various development programs, 
feasibility studies, financial analyses, R&D projects, marketing analyses and 
commercialization of these new fuel technologies. 

mailto:RcFurman2@aol.com


April 1977 
July 1981 

Florida Power & Light Company, Miami, Florida 
Senior Project Coordinator - Research and Development 
Managed FPL's coal conversion program and fuels R&D program. Developed 
R&D projects with emphasis on altemative fuels and processes for electric power 
generation. Assessed the technical and economic feasibility of coal gasification, 
advanced coal cleaning technologies, coal-oil mixture technologies, coal-water 
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QUALIFICATIONS 

Mr. Schlissel, please state your name, position and business address. 

My name is David A. Schlissel. I am a Senior Consultant at Synapse Energy 

Economics, Inc, 22 Pear! Street, Cambridge, MA 02139. 

On whose behalf are you testifying in this case? 

I am testifymg on behalf of Mark Trechock and the Dakota Resource Council. 

Please describe Synapse Energy Economics. 

Synapse Energy Economics ("Synapse") is a research and consiihing fum 

specializing in energy and environmental issues, mcluding electric generation, 

transmission and distribution system reliability, market power, electricity maikct 

prices, stranded costs, efficiency, renewable energy, environmental quality, and 

nuclear power. 

Synapse^s clients include state consumer advocates, public utilities commission 

staff, attorneys general, environmental organizations, federal government and 

utilities. A complete description of Synapse is available at our website, 

www.svnapse-encray.com. 

Please summarize your educational background and recent work experience. 

I graduated from the Massachusetts Institute of Technology m 1968 with a 

Bachelor of Science Degree m Engineermg. In 1969,1 received a Master of 

Science Degree in Engineering from Stanford University. In 1973,1 received a 

Law Degree fix)m Stanford University. In addition, I studied nuclear engineering 

at the Massachusetts Institute of Technology during the years 1983-1986. 

Since 19831 have been retained by govemmentai bodies, publicly-owned utilities, 

and private organizations in 28 states to prepare expert testunony and analyses on 

engmeering and economic issues related to electric utililjes. My recent clients 

have included the New Mexico Public Regulation Ck)mmission, the General Staff 

Pagel 
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1 of the Arkansas Public Service Commission, the Staff of the Arizona Corporation 

2 Commission, the U.S. Dcpardnent of Justice, the Commonwealth of 

3 Massachusetts, the Attorneys General of the States of Massachusetts, Michigan, 

4 New York, and Rhode Island, the General Electric Company, cities and towns in 

5 Connecticut, New York and Vu^nia, state consumer advocate, and national and 

6 local environmental organizations. 

7 I have testified before state regulatory commissions in Arizona, New Jo-sey, 

8 Connecticut, Kansas, Texas, New Mexico, New York, Vermcmt, North Carolina, 

9 South Carolina, Maine, Illinois, Indiana, Ohio, Massachusetts, Missouri, Rhode 

10 Island, Wisconsin, Iowa, South Dakota, Georgia, Minnesota, Michigan and 

11 Florida and before an Atomic Safety & Licensmg Board of the U.S. Nuclear 

12 Regulatory Commission. 

13 A copy of my current resume is attached as Exhibit DAS-I. 

14 Q. Have yon previously submitted testimony before this Commission? 

15 A. No. 

16 H. SUMMARY AND PURPOSE OF TESTIMONY 

17 Q. What is the purpose of your testimony? 

18 A. Synapse was retained by the Dakota Resource Council to review the applications 

19 and supporting testimony and exhibits submitted by Otter Tail Power Company 

20 ("Otter Tail" or "OTP'*) and Montmia-Dakota Utilities ("Montana-Dakota" or 

21 "MDU") and to evaluate whether the participation of these companies in the Big 

22 Stone II Generating Project is prudent. This testimony presents the results of our 

23 investigations of these issues. TheBigStonellProject would include a 

24 generating facility in South Dakota and transmission lines and asscx îated jollities 

25 in South Dakota and Minnesota. 

Page 2 
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1 Q. Please summarize your conclusions. 

2 A. A. Our conclusions are as follows: 

3 1. OTP and Montana-Dakota have not adequately considered the risks 

4 associated with building a new coal-flred generating unit in their modeling 

5 analyses. 

6 2. The most significant uncertainties and risks associated with the proposed 

7 Big Stone II Project are the potential for further increases in the project's 

8 capital cost; the potential for fuel supply disruptions that could affect plant 

9 operating performance; and fuel costs future restrictions on CO2 

10 emissions. 

11 3. In particular, it is vitally important for OTP and Montana-Dakota to jusftify 

12 its participation in the Big Stone II Project in light of coming federal 

13 regulation of greenhouse gas emissions. It would be imprudent for each 

14 Company to continue its participation in the Project widiout domg so or 

15 by merely using a single set of veiy low CO2 prices m such analyses. 

16 Instead, each Company should use a range of possible CO2 prices such as 

17 the forecasts presented by Synapse in this proceeding. 

18 4. OTP and Montana-Dakota have not shown that their demand for 

19 electricity cannot be met more cost efiTectively dirough ahematives 

20 including renewable energy resource, energy conservation and load-

21 management measures than through the Big Stone II Project. 

22 5. The economic and modeling analyses prepared by OTP and Montana-

23 Dakota are biased in favor of the Big Stone II Project. 

24 For these reasons, the Commission should reject OTP and Montana-Dakota's 

25 request for an Advance Determmation of Prudence for their participation in die 

26 Big Stone II Project 

Page 3 
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1 Q. Please explain how you conducted your investigations in this proceeding. 

2 A. We have reviewed die testimony and exhibits filed by OTP and Montana-Dakota 

3 in this proceeding and by the Big Stone n Co-owners in Minnesota Public 

4 Utilities Commission Dockets Nos. CN-05-619 and TR-05-1275 and in Soudi 

5 Dakota Public Utiliti^ Commission Case No. EL05-022. We also have reviewed 

6 the IRP filmgs made in Minnesota by OTP. 

7 In addition, we have participated in discovery in this proceeding, the Miimesota 

8 Public Utilities Commission Dockets, the South Dakota Public Utilities 

9 Commission case, and the Minnesota IRP Dockets. As part of diat woric, we have 

10 prepared mformation requests that were submitted to OTP, Montana-Dakota, and 

11 the other Big Stone II Co-owners and have reviewed the responses to those 

12 information requests and to the discovery submitted by other parties including the 

13 Commission Staff in diis proceeding, the Department of Commerce in Minnesota 

14 and die Soutii Dakota Public Utilities Commission Staff in C:ase No. EL05-022. 

15 Finally, we have rerun the Strategist model for Montana-Dakota. 

16 Q. Please identify the Synapse staff who participated in these reviews of the Big 

17 Stone n Project 

18 A. Our reviews of the Big Stone II Project involved a collaborative group 

19 assessment. I was die Synapse project manager for these reviews. The otiiw 

20 Synapse staff who participated in the reviews were Bruce Biewald, Anna 

21 Sommer, Dr. David White, Dr. Ezra Hausman, Lucy Johnston, Bob Fagan, Tim 

22 Woolf, and Michael Dninsic. Individually, and as a group, our project team has 

23 extensive experience and expertise in environmental, resource planning and 

24 related modeling analyses. Infonnation on the other project team members is 

25 available on the Synapse website at www.svnapse-

26 energv.com/expertise/stafF.shtml. 

Page 4 
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1 Q. Did yon file testimony and testify in South Dakota Public Utilities 

2 Commission Case No. EL05-022? 

3 A. Yes. I filed testimony on greenhouse gas regulation issues m Case No. EL05-022 

4 on May 19,2006 and testmiony on other issues related to the proposed Big Stone 

5 II Project on May 26,2006. In addition, I filed rebuttal and surrebuttal testimony 

6 on June 9 and June 22,2006. I testified before the South Dakota Commission on 

7 June 29,2006. 

8 Q. Did you file t^timony and testify in Minnesota Public Utilities Commission 

9 Dockets Nos. CN-05-619 and TR-05-1275? 

10 A. Yes. I filed testimony in Dockets Nos. CN-05-619 and TR-05-1275 on November 

11 17 and 29,2006 and testified on December 15 and 21,2006. 

12 ra. OTP AND MONTANA-DAKOTA HAVE NOT ADEQUATELY 
13 CONSIDERED THE RISKS ASSOCIATED WITH BUILDING A NEW 
14 COAL-FIRED GENERATING UNIT 

15 Q. Why Is it important that OTP and Montana-Dakota consider risk when 

16 evaluating the economics of building the Big Stone H Project? 

17 A. Risk and uncertainty are inherent in all enterprises. But the risks associated with 

18 any options or plans need to be balanced against the expected braefits from each 

19 such option or plan. 

20 In particular, parties seeking to build new generating ^ilities and the associated 

21 transmission &ce of a host of major uncertainties, mcluding, for example, the 

22 expected cost of the facility, future restrictions on emissions of carbon dioxide, 

23 and future fuel prices. The risks and uncertainties associated with each of these 

24 factors needs to be considered as part of the economic evaluation of whether to 

25 pursue the proposed facility or other altematives. 

Pages 
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1 Q. Have yon seen any evidence that OTP and Montana-Dakota have adequately 

2 considered risks and uncertainties in the economic evaluations of the B ^ 

3 Stone n Project? 

4 A. No. The OTP and Montana-Dakota modeling analyses that we have exammed do 

5 not include any assessment of the uncertainty or risks associated widi higher 

6 capital costs or regulation of greenhouse gas emissions. Instead, their models 

7 optimize for lowest costs based on a defined, predictable future. 

8 For example, only the levelized analysis presented as Exhibit No. MR-2 by Mark 

9 Rolfes even attempts to present a break-even analysis for future CQ3 prices, one 

10 of the most important of the risks and uncertainties feeing owners of proposed 

11 fossil-fired generating facilities. However, as I will discuss later in this testimony, 

12 that analysis is significantly fiawed and its results cannot be relied upon. 

13 Q. Is it reasonable to expect that OTP and Montana-Dakota couM reflect 

14 uncertainty and risk in their economic analyses of whether to pursue the Big 

15 Stone H Project or alternatives? 

16 A. Yes. There are a number of ways that OTP and Montana-Dakota could have 

17 considered uncertainty and risk. The most simple way would have been to 

18 perform sensitivity analyses reflecting engineering type bounding in which the 

19 key variables would be expected to vary by X% above or below their projected 

20 values. In my experience, utilities regularly consider risk in this way. 

21 Q. Have OTP or Montana-Dakota previousfy perfonned any such sensitivity 

22 analyses regarding the proposed Big Stone II Project? 

23 A. Yes. For example, OTP witness Morlock discussed in his Direct Testmiony 

24 before the Minnesota Public Utilities Commission diat under Minnesota law, 

25 Otter Tail Power was required to examine a numba* of alternate resource plan 

26 scenarios to satisfy regulatory requirements.' Consequentiy, Otter Tail Power had 

Direct Testunony of Biyan Morlock, at pages 5 and 6. 
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1 examined scenarios involving base, low and high load growth with no, low and 

2 high eTctemalities. 

3 We believe that prudence also requires that OTP and Montana-Dakota look at 

4 fossil plant-specific uncertainties and risks associated with their proposal to build 

5 and operate the Big Stone II Project This is especially true in light of the 

6 substantial cost increase in the estimated capital cost of the Big Stone II Project 

7 that was announced in July 2006. 

8 Q. What are the most significant fossil plant-specific uncertainties and risks 

9 associated with the proposed Big Stone II Project? 

10 A. The most significant uncertainties and risks associated with the proposed Big 

11 Stone II Project are the potential for further increases in the project's capital cost; 

12 the potential for fuel supply disruptions that could affect plant c^erating 

13 performance and fuel prices; and future restrictions on CO2 emissions. 

14 Q. Is it important to evaluate the uncertainties and risks associated with 

15 altematives to the Big Stone H Project as well? 

16 A. Yes. The risks associated with building natural gas-fired altematives mclude 

17 potential CO2 emissions costs, possible capital cost escalation and fuel price 

18 uncertainty and volatility. 

19 Renewable altematives and DSM also have some uncertamties and risks. These 

20 mclude potential capital cost escalation, contract uncertainty and customer 

21 participation uncertainty. 

• 

• 
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1 IV. OTP AND MONTANA-DAKOTA HAVE NOT ADEQUATELY 
2 CONSIDERED THE RISK OF FURTHER INCREASES IN THE 
3 ESTIMATED COST OF THE BIG STONE U PROJECT 

4 Q. When did the Big Stone H Co-owners last increase the ^timated cost of the 

5 Project? 

6 A. The Big Stone II Co-owners announced a cost increase in August 2006, raising 

7 the estunated cost of the Project fi^m about $1 billion to approximately $1,366 

8 billion. This represented an increase of about $300 million, in 2011 dollars. 

9 Q. Is it reasonable to expect that there will be no further increases in the 

10 estimated cost of the Big Stone U Project? 

11 A, No. In their testimony before the Minnesota Public Utilities Commission, OTP 

12 and Montana-Dakota witnesses Rolfes and Trout identified a number of Actors 

13 which have led to increases m the costs of buildmg new power plants. 

14 For example, Mr. Trout noted the followmg m his Supplemental Direct 

15 Testimony m Mmnesota PUC Dockets Nos. CN-05-619 and TR-05-1275: 

16 Smce the initial [Big Stone II cost] estunate was prepared in 2004, 
17 the power generation industry has experienced significant pricing 
18 mcreases for various commodities including steel, alloy piping, 
19 cable and wu%, and other critical commodities. These have 
20 contributed to a constantiy changing market for commodities aiid 
21 power plant equipment.... 

22 * * * # 

23 • Major constmction commodities have increased 30% to 
24 80% during the last two years. 

25 • Labor rate escalation is cimentiy double what h was two 
26 years ago. 

27 The global demands (the governments of China and India, for 
28 example) for huge expansion m the electricity production sect€»^ 
29 will unpact equipm^t prices and creates raw material and 
30 fabrication facility (shop space) shortages worldwide for all types 
31 of energy production projects. The U.S. electricity production 
32 mdustry announced multiple large projects for development and 

Pages 
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1 constmction, some of which have supply contracts which have 
2 recently been awarded. The energy and process markets are 
3 experiencing tremendous growth at the same time. 

4 • Suppliers and Subcontractors that downsized after the 
5 market collapsed in 2001 are challenged to grow their 
6 capacity and workforce. 

7 • Continuously increasmg costs and longer delivery times for 
8 raw materials are influencing engineered equipment costs 
9 and commodity purchases. 

10 Increased costs for fuel have caused unexpected increases in 
11 febrication and transportation costs for delivery of fabricated 
12 materials, as well as higher constmction costs to build this project.̂  

13 Mr. Rolfes identified the same fectors as being responsible for the approximate 

14 $300 million increase in the estimated cost of building Big Stone II that was 

15 aimounced m August 2006.̂  

16 Q. Have other utilities similarly noted that the domestic U.S. and the worldwide 

17 competition for power plant design and construction resources, commodities, 

18 and manufacturing capacity have led to significant increases in power plant 

19 construction costs? 

20 A. Yes. For example, m testimony filed at the Nortii Carolma Utilities Commission 

21 on November 29,2006, Duke Energy C^olinas emphasized the significant impact 

22 that the competition for the resources has been having on the costs of building 

23 new power plants. This testimony was presented to explain the approximate 47 

24 percent, that is, $1 billion, increase m the estimated cost of Duke Energy 

25 Carolinas' proposed coal-fired Cliffside Project that the Company announced in 

26 October 2006. 

Applicants' Exhibit 33 in Minnesota Public Utilities Conunission Dockets Nos. Cn -̂OS-619 and 
TR-05-1275. at page 27, line 20. to page 29, line 14. 

Applicants' Exhibit 32 in Minnesota Public Utilities Commission Dockets Nos. CN-05-619 and 
TR-05-1275, at pages 5 and 6. 
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1 In fact, Duke Energy Carolinas witness Judah Rose noted in his testmiony to die 

2 North Carolina Utilities Commission diat: 

3 The costs of new power plants have escalated very rapidly. This 
4 effect appears to be broad based affecting many types of power 
5 plants to some degree. One key steel price index has doubled over 
6 die last twelve montiis alone. This reflects global trends as steel is 
7 traded internationally and there is intemational competition among 
8 power plant suppliers. Higher steel and otiier mput prices broadly 
9 affects power plant capital costs. A key driving force is a very 

10 large boom in U.S. demand for coal power plants which in tum has 
11 resulted from unexpectedly strong U.S. electricity demand growth 
12 and high natural gas prices. Most integrated U.S. utilities have 
13 decided to pursue coal power plants as a key component of tiieir 
14 capacity expansion plan. In addition, many foreign companies are 
15 also expected to add lai^e amounts of new coal power plant 
16 capacity. This global boom is straining supply. Smce coal power 
17 plant equipment suppliers and bidders also supply other types of 
18 plants, there is a spill over effect to other types of electric 
19 generating plants such as combmed cycle plants.* 

20 Mr. Rose further noted that the actual coal power plant capital costs as reported 

21 by plants already under constmction exceed government estunates of coital costs 

22 by "a wide margin (i.e., 35 to 40 percent). Additionally, current announced power 

23 plants appear to face another increase in costs (i.e., approximately 40 percent 

24 addition."^ Thus, according to Mr. Rose, new coal-fired power plant capital costs 

25 have increased approximately 90 to 100 percent smce 2002. 

26 Q. Do you agree that with these reviews of the current market conditions 

27 affecting the costs of proposed coal-flred power plants like Big Stone H? 

28 A. Yes. These reviews of the factors affecting the estunated costs of new coal-fired 

29 generating facilities appears reasonable and are consistent v^th other information 

30 we have seen. 

Direct Testimony of Judah Rose for Duke Energy Carolinas, North Carolina Utilities Commission 
Docket No. E-7, SUB 790, at page 4, lines 2-14. 
Ib|4 at page 6, lines 5-9. and page 12. lines 11-16. 
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1 Q. In their economic and modeling analyses of the Big Stone n Project, have 

2 OTP or Montana-Dakota assumed that there will be any further increases In 

3 the estimated cost of Big Stone II as a result of the same market conditions 

4 identified by Mr. Rolfes and Mr. Trout or other factors? 

5 A. No. 

6 Q. In your opinion, is that a prudent assumption, that is, that there will not be 

7 any further increases in the capital cost of the Big Stone H Project before it is 

8 completed? 

9 A. No. Although the current project cost estimate does mcrease some contmgencies, 

10 we believe that given past history of large constmction projects, it is reasonable to 

11 assume that the actual cost of building the Big Stone II Project may be higher than 

12 the current cost estimate. This is especially tme because all project bids have not 

13 been let and construction has not even started. 

14 Indeed, even Mr. Rolfes and Mr. Trout do not foreclose the potential for further 

15 increases in the Project's estimated capital cost. For example, Mr. Rolfes has 

16 testified in Minnesota that "the [current project] price estimate is a dynamic 

17 niunber and there remains the possibility for design changes."* Any significant 

18 design changes could have an impact, resulting in capital cost increases or . 

19 decrease.^ 

20 Mr. Trout has further noted that future changes in the estunated cost for the Big 

21 Stone II Project are "becoming more dependent on outside forces" some of which 

22 he describes m his October 2,2006 Testimony.* Mr. Trout has further noted that 

23 "the Big Stone II Co-owners have not been in a position realistically or 

Applicants' Exhibit 32 in Mmnesota Public Utilities Commission Dockets Nos. C!N-05-619 and 
TR-05-1275, at page 4, lines 7-10. 

Ibid. 

Applicants* Exhibit 33 in Minnesota PubHc Utilities Commission Dockets Nos. CN-05-619 and 
TR-05-1275, at page 24, lines 19-20, and at page 27. line 18, to page 28, line 14. 
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1 reasonably to "lock in" the prices for a substantial portion of the major cost 

2 components of Big Stone Unit H" and that "Until tiiey do so, the project budget 

3 will be subject to further refinement."^ 

4 Q. Have you seen any specific evidence that shows that the estimated cost of the 

5 Big Stone H Project, in fact, already has increased above the Co-owners' 

6 current official public estimate? 

7 A. Yes. At a late August 2006 project owners meeting, the CEOs of the Big Stone 

8 II Co-owners adopted a plan to minimize their cost e3q)osure until all of the 

9 various permits for the Project are approved.'*^ By adopting tiiis spending 

10 limitation plan, the Co-owners expected to reduce their short-term spending on 

11 the Big Stone II Project and, consequently, tiieir financial exposure. To do they 

12 suspended all engineering work and equipment procurements until mid-2007 and 

13 required that the equipment bids that had been received be rebld.'' 

14 An October 2006 Black & Veatch report described the work that would be 

15 allowed under the new project plan: 

16 This is the case which was selected by the CEOs after the August 
17 2006 E&O meeting. This case reflects that, in general, only tesks 
18 required to support permitting will be performed prior to the 
19 [October 1,2007] significant financial commitment (SFC) date, 
20 except that the [project team] staff would remain intact to maintain 
21 project continuity. The [Black & Veatch] team would be 
22 disbanded. The *early five' procurements would each be rebid, 
23 with the bid issue documents being prepared before the SFC date 
24 and issued to the bidders as soon as possible after the SFC date.'^ 

25 

Applicants* Exhibit 33 in Minn^ota Public Utilities Commission Dockets Nos. C3^-05-619 and 
TR-05-1275, at page 28, lines 14-17. 

Financial Risk Commitments Prior to Receiving the MN CON, pirepared by Black & Veatdi, 
October 19,2006, provided m response to MCEA IRs Nos. 214-216, ̂  Bat^ Page Numbers 
JCO0012380-JCO00012397. 

IM4atpageno. l-l. Bates Page Number JCO001238L 
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Does it appear that this plan was implemented? 

Yes. Project documents mdicate that meetings were held in September to discuss 

the work that Black & Veatch would undertake prior to and during the project 

suspension. 

What was the estimated impact of the adoption of this revised short-term 

spending and financial exposure plan on the expected commercial operation 

date of the Big Stone H Project? 

The project documents reveal diat the adoption of this plan was expected to push 

die actual commercial operation date for the Big Stone II Project to July 1,2013.*^ 

However, according to Black & Veatch, even this late date did not refiect any 

possible schedule impacts associated widi changes in equipment lead times, labor 

availability, rescheduling or ccmstmcticm inefficiencies due to winter weather, or 

other market conditions.̂ "* 

What was the estimated impact of the adoption of this revised short-term 

spending and financial exposure plan on the estimated capital cost of the Big 

Stone n Project? 

The purpose of die spending limitation plan adopted by the C^-owners in late 

August 2006 was to limit project expenditures in the short-term and, hence, the 

Co-owners' financial exposure, until the PSD an* permit and Minnesota 

Certificate of Necessity are received. However, Black & Veatch estimated that the 

adoption of this short-term plan would increase the ultimate cost of die Big Stone 

Ibid, at page 4-5, Bates Page Number JCO0012388. 

Ibid, at page 4-6, Bates Page Number JCO00l23g9. 

Ibid. 
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1 II Project by approxunately $199 million. This $199 million figure reflected 

2 escalation at 6% plus additional project team and Black & Veatch staff c o ^ . ^ 

3 But even this figure does not refiect other factors that could lead to an mcrease in 

4 the ultimate cost of the Big Stone II Project. These factors could include the 

5 possibility that equipment bidders will raise their prices durmg the rebidding 

6 process. This was something that the Big Stone II project team was told during 

7 bidder interviews. Other factors that could lead to higher project costs include 

8 furtiier project delays, changes in equipment lead times, labor availability, 

9 rescheduling or constmction mefficiracies due to winter weather, or other market 

10 conditions. 

11 Q. Just to be clear, is the $199 millmn estimated increase in the ultimate Project 

12 cost due to the short-term spending limitation plan adopted by the Big Stone 

13 II Co-owners in late August would be in addition to or on top of the capital 

14 cost increase that was announced earlier that month? 

15 A. Yes. The estimated $199 million cost mcrease resulting from the late August 

16 decision by die Big Stone II Co-owners is above or in addition to the $1,366 

17 billion cost estimate announced by the Co-owners in July 2006. 

18 Q. Have you seen any evidence that OTP or Montana-Dakota have reflected this 

19 additional $199 million cost increase in any Big Stone H Project economic or 

20 modeling analyses? 

21 A. No. 

Owners'Alternatives fijr Financial Risk Commitments Prior to CON and PSD, prepared by Black 
& Veatch, August 24,2006, provided in response to MCEA IRs Nos. 214-216, at page 3-6, Bates 
Page Number JCO0012332. 
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Have OTP or Montana-Dakota assumed in their economic and modeling 

anafyses that the actual commercial operation date for the Big Stone H 

Project will be delayed beyond 2011? 

No. Otter Tail Power has continued to assume a commercial date of January 1, 

2011 for the Big Stone n Project. 

Did Black & Veatch ask the Big Stone II Co-owners to reconsider their 

short-term spending plan? 

Yes. Black & Veatch asked the Big Stone II Co-owners to reconsider their earlier 

decision and to lift the short-term project suspension plan they adopted in August 

2006. This would raise project spending, and, consequently, the Co-owners' 

financial exposure, prior to September 2007 by approximately $170 million.*^ 

According to Black & Veatch, revising the short-term plan in this way could 

enable the project to achieve a commercial operation date of May 2012, instead of 

July 2013.̂ ^ Also revising the short-term plan m this way, could lunit the effect of 

the short-term spending limits on the ultimate Project cost to $60 million instead 

of $ 199 million unpact' * This would still mean that the current capital cost 

estimate for the Big Stone II Project is higher than the publicly announced $ 1.366 

million cost esthnate. 

Have the Big Stone H Co-owners approved this request? 

It is unclear what action the Big Stone II Co-owners took on this request. It 

appeared that the Co-owners were going to vote on the Black & Veatch request 

for reconsideration at a meeting on November 30,2006. But it is uncertain 

whether they did so. 

Ibid,, at page 4-2, Bates Page Number JCCX)012385. 

Ibid, at page 4-4, Bates Page Number JCO0012387. 

IW4 at page 4-4, Bates Page Number JCO0012387. 
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1 Q. Is it reasonable to expect that there could be further increases in the cost of 

2 the Big Stone U Project? 

3 A. Yes. During the remaining six or seven years before die Project is completed, if 

4 indeed it is allowed to continue, any number of factors could lead to even higher 

5 costs. These factors could include additional delays, additional regulation-related 

6 costs, market conditions and weather conditions. Thus, there is no guarantee diat 

7 the current capital cost estimate for the Big Stone II Project will be die last, even 

8 if it is mcreased by another $199 million to refiect the impact of the short-term 

9 spending limitations adopted by the Big Stone H Co-owners in late August 2006. 

10 Q. Is it your testimony that OTP and Montana-Dakota should change their 

11 current cost estimate for the Big Stone II Project? 

12 A. Clearly, OTP and Montana-Dakota should revise their economic and modeling to 

13 reflect the impact of the short-term spending limitation plan adopted by die Co-

14 owner CEOs back in August 2006. In addition, given that there is significant 

15 uncertainty in the current cost estimate for the Project OTP and Montana-Dakota 

16 should perform sensitivity analyses to reflect fiirther increases in the Project's 

17 capital cost. 

18 Q. Have you seen any utilities that have prepared such sensitivity analyses to 

19 reflect increases in the estimated Project capital costs? 

20 A. Yes. In its modeling of the proposed coal-fired Cliffside Project Duke Energy 

21 Carolmas has considered some scenarios reflecting a 20 percent higher coal 

22 capital cost Unfortunatefy, Ehike combined this 20 percent higher coal capital 

23 cost with higher coal and natural gas prices which distorted the analysis and 

24 masked the impact of the higher coal capital cost by including the mostly 

25 unrelated higher natural gas prices. '̂  However, Duke still did consider a 20 

26 percent higher coal capital cost. 

Duke's 2005 Annual Plan filing, at page 49. 
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1 Q. Have you seen any such capital cost sensitivity analyses that have been 

2 prepared by OTP or Montana-Dakota? 

3 A. Yes. The September 2005 Analysis of Baseload Generation Alternatives prepared 

4 for the Big Stone II Co-owners by Bums & McDonnell examined a number of 

5 sensitivity analyses including a plus or minus 10 percent of the estimated project 

6 capital cost.^ However, we are not aware or have we seen any similar capital 

7 cost sensitivities being perfonned in subsequent analyses by OTP or Montana-

8 Dakota, particularly those prepared since the current Big Stone II capital cost 

9 estimate was announced m August 2006. 

10 Q. Do you agree with the testimony of OTP and Montana-Dakota witne^es 

11 Rolfes and Trout that these same market conditions also have led to increases 

12 in the estimated costs of other supply-side alternatives such as wind and 

13 natural gas-fired facilities?^^ 

14 A. Yes. In general we agree widi Mr. Rolfes and Mr. Trout's testimony that these 

15 same market conditions also have led to increases in the estunated costs of other 

16 supply-side options. 

17 However, diere are several factors which suggest that the impact of tiiese factors 

18 might be greater on coal-fii^ fecilities than on other altematives. First as Mr. 

19 Trout has testified m Minnesota, coal-fired plants do require more labor hours 

20 during constiiiction than the other technologies - a comparably sized combined 

21 cycle project would require substantially fewer labor hours to constmct.^ 

22 Second, Black & Veateh has noted that the factors which have led to increased 

23 coal plant capital costs "generally apply to all power generation technology 

20 

22 

Included as Exhibit No. MR-1 to the testunony of Maik Ro l^ . 

Applicants* Exhibit 32 in Minnesota Public Utilities Commission Dockets Nos. CN-05-619 and 
TR-05-1275,, at page 8, line 21, to page 9, line 10, and Applicants* Exhibit 33, at page 28. line 
17, to page 29, line 14. 

Applicants* Exhibit 33 in Minnesota Public Utilities Cranmission Dockets Nos. C:N-05-619 and 
TR-05-1275,. at p^e 29, lines 17-21. 
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capital costs.̂ ^ However, Black & Veatch further expldned that sunple cycle and 

combined cycle equipment costs have remained steady because the demand for 

combustion turbmes "is relatively low,"̂ "* 

OTP AND MONTANA-DAKOTA HAVE NOT ADEQUATELY 
CONSIDERED THE RISKS ASSOCIATED AVTTH THE POTENTIAL FOR 
FUEL SUPPLY DISRUPTIONS OR HIGHER FUEL COSTS 

What average annual capacity factors do OTP and Montana-Dakota a^ume 

the Big Stone II Project will be able to achieve? 

Generally, tiie Big Stone II Co-owners project an 88 percent averse annual 

capacity factor for Big Stone II. 

Is this a reasonable assumption? 

It is a very optimistic assumption to assume that a plant that has not yet started 

commercial operations or, indeed, is not even under construction, will achieve 

such a high capacity factor in every year, especially during die plant's early 

immature "breakmg-m" years of operation. However, it is not unreasonable to 

assume that a new base load coal-fired fecility, if pmdentiy managed and 

maintained, ulthnately could be able to achieve relatively sknilar operating 

performance during its mature operating years. 

Are there any factors, besides imprudent management or maintenance, that 

could result in the plant's failing to achieve the projected 88 percent capadty 

factor? 

Yes. New coal-fired facilities, like Big Stone II, miay be subject to some of the 

same production and coal-deliverability problems that have recently plagued 

existing coal-fired units throughout the Midwest that depend on coal supplies 

August 2006, Oner Tail Power Company Svpply-Side Technology Study Update^ prepared by 
Black & Veatch, at page 1-2, Bates Page Number OTP0006341, provided in reqjonse to MCEA 
IR No. 174 in Minnesota Public Utilities Commission Dockets Nos. CN-05-619 and TR-05-1275. 

Ibid. 
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1 fix)m tile Powder River Basm. Such problems could adversely affect the reliability 

2 of Big Stone II and its ability to operate at a consistent 88 percent average annual 

3 capacity factor. 

4 Q. Could such production and deliverability problems also affect the prices of 

5 the coal that would be burned at Big Stone U? 

6 A. Yes. 

7 Q. Have OTP or Montana-Dakota prepared any sensitivity analyses as part of 

8 their recent modeling to determine whether higher than expected coal prices 

9 and/or less than optimal plant performance due to coal deliverability 

10 problems would affect the overall economics of the Big Stone H Project? 

11 A. OTP and Montana-Dakota have not prepared any such sensitivity analyses that we 

12 have seen. Remarkably, the Big Stone II Co-owners, including OTP and 

13 Montana-Dakota have refiised to even acknowledge tiiat fiiture coal shortage 

14 issues (caused by rail and/or production issues) may dimmish Big Stone II's 

15 reliability.^^ They similarly refused to acknowledge that recent coal shortage 

16 issues rrtay increase the risk associated with developing the Big Stone II power 

17 plant^ 

18 Indeed, problems with the delivery of coal have aheady caused a significant 

19 interruption in the operation of Big Stone I last year. For several vroeks in 2006, 

20 accordmg to media reports,^' the plant had to scale back operations to 45% of its 

21 capacity. Big Stone Plant Manager Jeff Endrizzi said, about the period of reduced 

22 production, "It was a very tough 54 days for IK but we're here to produce as much 

2S Big Stone II Co-owner responses to Questions Nos. 5 and 39 of the South Dakota Commission 
Staffs Third Data Request in South Dakota Public Utilities Conunission Case No. EL05-022. 

Big Stone II Co-owner responses to Questions No. 38 of the South Dakota Commission Staffs 
Third Data Request in South Dakota PubUc Utilities Commission Case No. EL05-022. 

"Coal Supply Still Uncertain at Big Stone." Keloland Television broadcast, 5/25/2006. Online at 
httD://keloland.com/NewsDetail6162.cfm?Id=O.48308. See also, "Big Stone Plant Doesn't Have 
Enough Coal,** Keloland Television broadcast, 03/20/2006, Online at 
http://keloland.coni/NewsDetail6162.cfin?Id=0,46855. 

Page 19 

http://keloland.coni/NewsDetail6162.cfin?Id=0,46855


Direct Testimony of David A. Schlissel 
North Dakota Public Service Commission Case Nos. PU-06-481, PU-06-482 

PUBLIC VERSION 

1 power as we can and to not be able to do that is very uncomfortable." He also 

2 noted that "I think just raising the general level of awareness of the situation can't 

3 hurt. It's hitting us here directly, locally, but it's a very broad based probl^n." 

4 Q. Is it prudent to not even consider the potential for coal shortages as a risk 

5 associated with developing the Big Stone H Project? 

6 A. No. Given the serious deliverability problems that have been experienced whh 

7 coal from the Powder River Basin since May 2005 and the disputes that have 

8 arisen between coal shippers, utilities and the railroads that deliver coal from the 

9 Powder River Basin, it is not pmdent to ignore this risk when evaluating the 

10 economics of proposed coal-fired fecilities like the Big Stone II Project Some 

11 utilities have been forced to import coal from Columbia in South America or as 

12 far away as Indonesia. 

13 Q. Have any of the economic analyses prepared for the Big Stone H Co-owners 

14 contained any sensitivities to reflect the potential for higher fuel prices 

15 and/or lower than projected operating performance? 

16 A. Yes. The September 2005 Analysis of Baseload Generation Alternatives, prepared 

17 by Bums & McDonnell, did prepare sensitivity analyses reflecting changes in die 

18 assumed fuel prices and capacity factors.^ However, OTP and Montana-Dakota 

19 have not prepared similar sensitivity analyses as part of their more recent Big 

20 Stone n Project modeling that reflects the increase in the estimated capital cost 

21 that was announced in 2006. 

Exhibit No. MR-1 to the testimony of Mark Rolfes. 
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1 VI. OTP AND MONTANA-DAKOTA HAVE NOT CONSIDERED THE RISKS 
2 ASSOCIATED WITH FUTURE FEDERALLY MANDATED 
3 GREENHOUSE GAS REDUCTIONS 

4 VIA. FEDERALLY MANDATED GREENHOUSE GAS REDUCTIONS CAN BE 

5 EXPECTED IN THE NEAR FUTURE 

6 Q. Is it pmdent to expect that a policy to address climate change will be 

7 implemented in the U.S. in a way that should be of concern to coal-dependent 

8 utilities in the Midwest? 

9 A. Yes. The prospect of global wEffming and the resultant widespread clunate 

10 changes has spurred intemational efforts to work towards a sustainable level of 

11 greenhouse gas emissions. These intemational efforts are embodied in the United 

12 Nations Framework Convention on Climate Change C'UNFCCC"), a treaty that 

13 the U.S. ratified in 1992, along with almost every other country in the worid. The 

14 Kyoto Protocol, a supplement to the UNFCCC, establishes legally binding lUnits 

15 on the greenhouse gas emissions of industrialized nations and economies in 

16 transition. 

17 Despite being the single largest contributor to global emissions of greenhouse 

18 gases, the United States remains one of a very few industrialized nations that have 

19 not signed the Kyoto Protocol.̂ * Neverdieless, individual states, regional groups 

20 of states, shareholders and corporations are making serious efforts and taking 

21 significant steps towards reducmg greenhouse gas emissions in the United States. 

22 Efforts to pass federal legislation addressing carbon, thoi^h not yet successful, 

23 have gained ground in recent years. These developments, combmed with the 

24 growing scientific understanding of, and evid^ice of, climate change as outlined 

29 As we use the terms '̂ carbon dioxide regulation** and ''greenhouse gas regulation** throughout our 
testimony, there is no difference. While we believe that the future regulation we discuss here will 
govern emissions of all types of greenhouse gases, not just carbon dioxide ("C02"), for ^ e 
purposes of our discussion we are chiefly concerned with emissions of carbon dioxide. Therefore, 
we use the terms "carbon dioxide regulation*' and "greenhouse gas regulation** interchangeably. 
Similarly, the tenns "carbon dioxide price," "greenhouse gas price" and "carbon price** are 
interchangeable. 
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1 in Dr. Hausman's testimony, mean that establishing federal policy requiring 

2 greenhouse gas emission reductions is just a matter of time. The question is not 

3 whetiier the United States will develop a national policy addressing climate 

4 change, but when and how. The electric sector will be a key component of any 

5 regulatory or legislative approach to reducing greenhouse gas emissions both 

6 because of this sector's contribution to national emissions and the comparative 

7 ease of regulating large point sources. 

8 There are, of course, important uncertainties with regard to the timing, the 

9 emission limits, and many other details of what a carbon policy in die United 

10 States will look like. 

11 Q. If there are uncertainties with regard to such unportant details as timing, 

12 emission limits and other details, why should a utility engage in the exercise 

13 of forecasting greenhouse gas prices? 

14 A. First of all, utilities are implicitly assuming a value for carbon allowance prices 

15 whether they go to tiie effort of collecting all the relevant information and create a 

16 price forecast or whether they simply ignore future carbon regulation. In otiier 

17 words, a utility that ignores future carbon regulations is hnplicitly assuming that 

18 the allowance value will be zero. The question is whether it's appropriate to 

19 assume zero or some other number. There is uncertainty m any type of utility 

20 forecasting and to write off the need to forecast carbon allowance prices became 

21 of the uncertainties is not pmdent. 

22 For example, there are myriad uncertamties that utility planners have learned to 

23 address in planning. These include randomly occurring generating unit outages, 

24 load forecast error and demand fluctuations, and fiiel price volatility and 

25 uncertainty. These various uncertainties can be addressed through techniques 

26 such as sensitivity and scenario analyses. 

27 To illustrate that there is significant uncratainty in other typ^ of forecasts, we 

28 think it is informative to examine historical gas price forecasts by the Energy 

29 Information Administration (EIA). Exhibit DAS-2 compares EIA forecasts from 
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1 the period 1990 - 2006 with actual price data through 2005. The data, over more 

2 than a decade, shows considerable volatility, even on an annual time scale.̂ ^ But 

3 the traly striking thing diat jumps out of the figure is how wrong the forecasts 

4 have sometimes been. For example, the 1996 forecast predicted gas prices would 

5 start at $2.6l/MMBtu and remain under $3/MMBTU tinough 2010, but by die 

6 year 2000 actual prices had already jumped to $4.82/MMBTu and by 2005 diey 

7 were up to $8.09/MMBtu. 

8 In view of the forecastmg track record for gas prices one might be tempted to give 

9 up, and either throw darts or abandon planning altogether. But thankfully 

10 modelers, forecasters, and planners have taken on the challenge - and have 

11 improved the models over time, thereby producing more reliable (ahhough still 

12 quite uncertain) price forecasts, and system plarmers have refined and applied 

13 techniques for addressing fuel price uncertainty in a rational and proactive way. 

14 It is, therefore, troubling and wrong to claun that forecastmg carbon allowance 

15 prices should not be undertaken as a part of utility resource decision-making 

16 because it is "speculative." 

17 Q. Do Montana-Dakota and OTP have any opinions or thoughts as to when 

18 carbon regulation will happen? 

19 A. No. Interrogatory 18 of Joint Intervenors' Fbst Set and First Amended Set of 

20 Interrogatories in Soudi Dakota Public Utilities Commission Case No. BL05-022 

21 asked ieach of the Co-owners to state whether it: 

22 believes it is likely that greerdiouse gas regulation (ghg) will be 
23 implemented in the U.S. (a) in the next five years, (b) m die next ten 
24 years, and (c) in the next twenty years.̂ * 

Gas prices also show terrific volatility on shorter time scales (e.g., monthly or weekly prices). 

Big Stone U Co-owners* response to Interrogatory 18 in South Dakota Public Utilities 
Commission Case No. EL05-022. 

Page 23 



Direct Testimony of David A. Schlissel 
North Dakota Public Service C:ommission Case Nos. PU-06-481. PU'^6-482 

PUBLIC VERSION 

1 None of the Co-owners, including OTP and Montana-Dakota, had any thoughts as 

2 to when or even if greenhouse gas regulation would occur. 

3 Q. If the Big Stone U Project were to be built, is carbon regulatmn an issue that 

4 could be reasonably dealt with in the future, once the timing and stringency 

5 of the regulation is known? 

6 A. Unfortunately, no. Unlike for other power plant air emissions like sulfiir dioxide 

7 and oxides of nitrogen, there currently is no commercial or economical mediod 

8 for post-combustion removal of carbon dioxide from supercritical pulverized coal 

9 plants. The Big Stone n Co-owners agree on tiiat pomt. During the public hearing 

10 in Soutii Dakota Public Utilities Commission Case No. EL05-022 that was held in 

11 Milbank, South Dakota on September 13,2005, the Co-owners presented several 

12 slides on the expected combined emissions from Big Stone Units I & II. The 

13 descriptive slide for the CQz emissions chart submitted to the South Dakota PUC 

14 states there is "no commercially available capture and sequestration technology." 

15 This slide is attached as Exhibit DAS-3. Regardless of the uncertainty, this is an 

16 issue that needs to be dealt widi before new resource decisions are made and 

17 before transmission lines are constmcted to enable generation at those new 

18 resources. 

19 Even if such technology were available, there is no indication that Monrtmia-

20 Dakota or OTP have evaluated the possibility for carbon sequestration at or near 

21 the Big Stone site nor the economics of carbon capture at Big Stone Unit II. 

22 Q. Do other utilities have opinions about whether and when greenhouse gas 

23 regulation will come? 

24 A. Yes. A number of utility executives have argued that mandatory federal 

25 regulation of the emissions of greenhouse gases is inevitable. 

26 For example, in April 2006, the Chairman of Duke Energy, Paul Anderson, stated: 

27 From a business perspective, the need for mandatory federal policy 
28 ni the United States to manage greenhouse gases is both urgent and 
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1 real. In my view, voluntary actions will not get us where we need 
2 to be. Until business leaders know what the mles will be - which 
3 actions will be penalized and which will be rewarded - we will be 
4 unable to take die significant actions the issue requires.^^ 

5 Similarly, James Rogers, who was the CEO of Cinergy and is currently CEO of 

6 Duke Energy, has publicly said "[I]n private, 80-85% of my peers think carbon 

7 regulation is coming within ten years, but most sure don't want it now."^^ Mr. 

8 Rogers also was quoted in a December 2005 Business Week article, as saying to 

9 his utility colleagues, "If we stonewall this thing [carbon dioxide regulation] to 

10 five years out all of a sudden die cost to us and ultimately to om- consumers can 

11 begigantic."^^ 

12 Not wanting carbon regulation from a utility perspective is understandable 

13 because carbon price forecasting is not simple and easy, it makes resource 

14 planning more difficult and is likely to change "business as usual." For many 

15 utilities, including the Big Stone II Co-ovmers, that means that h is much more 

16 difficuh to justify building a pulverized coal plant Regardless, it is impmdent to 

17 ignore the risk. 

18 Duke Energy is not alone in believmg that carbon regulation is inevitable and, 

19 indeed, some utilities are advocatmg for mandatory greenhouse gas reductions. In 

20 a May 6,2005, statement to the Climate Leaders Partners (a voluntary EPA-

21 mdustry partnership), John Rowe, Chair and CEO of Exelon stated, "At ^clon, 

22 we accept that the science of global wanning is overwhelming. We accept that 

23 limitations on greienhouse gases emissions [sic] will prove necessary. Until tiiose 

32 

33 

Paul Anderson, Chairman, Duke Energy, "Being (and Staying in Business): Sustainability from a 
Corporate Leadership Perspective,*' April 6,2006 speech to CERES Annual Confer«ice, at: 
http://www.dukc-eucrev.com/news/mediainfo/viewpoint/PAnderson CERES.pdf 

"The Greening of CSeneral Electric: A Lean, Clean Electric Machine," 7?ie Economist, December 
10,2005, at page 79. 

*The Race Against Climate Change," Business IVeek, December 12,2005, onlme at 
http://businessweek.com/magazine/content/05_50/b3963401.htm. 
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1 limitations are adopted, we believe that busmess should take voluntary action to. 

2 begin the transition to a lower carbon future." 

3 In fact several electric utilities and electric generation companies have 

4 incorporated assumptions about carbon regulation and costs mto their long term 

5 planning, and have set specific agendas to mitigate shareholder risks associated 

6 with future U.S. carbon regulation policy. These utilities cite a variety of reasons 

7 for incorporating risk of future carbon regulation as a risk fector in their resource 

8 planning and evaluation, including scientific evidence of human-induced clunate 

9 change, the U.S, electric sector's contribution to emissions, and the magnitude of 

10 the financial risk of future greenhouse gas regulation. 

11 Duke Enei^ and FPL Group are participating in the high profile U.S. Clunate 

12 Action Partnership ("USCAI^ which advocates for federal, mandatory 

13 legislation of greenhouse gases. The six principles of this group are: 

14 • Account for the global dunensions of climate change; 

15 • Create incentives for technology innovation; 

16 • Be environmentally effective; 

17 • Create economic opportunity and advantage; 

18 • Be fair to sectors disproportionately impacted; and 

19 • Reward early action.̂ ^ 

20 Most significantly, USCAP has argued that CO2 emissions should be reduced by 

21 60% to 80% by 2050. As I will discuss later, this is relatively the same goal as 

22 many of the climate change bills that have been introduced m the cxurent U.S. 

23 Congress.̂ ^ 

www.us-cap.org. 

A Call for Action, at page 7, available at www.us-cap.org. 
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1 Some of the companies believe that there is a high likelihood of federal regulation 

2 of greenhouse gas emissions widiin their planning period. For example, 

3 Pacificoip states a 50% probability of a CO2 limit starting in 2010 and a 75% 

4 probability starting in 2011. The Northwest Power and Conservation Council 

5 models a 67% probability of federal regulation in the twenty-year planing period 

6 ending 2025 in its resource plan. Northwest Energy states that CO2 taxes "are no 

7 longer a remote possibility."^^ 

8 Even those m the electric industiy who oppose mandatory limits on greenhouse 

9 gas regulation believe that regulation is mevitable. David Ratcliffe, CEO of 

10 Southem Company, a predominantly coal-fired utility that opposes mandatory 

11 lunits, said at a March 29,2006, press briefing that "There certamly is enough 

12 public pressure and enough Congressional discussion that it is likely we will see 

13 some form of regulation, some sort of legislation around carbon."^^ 

14 

15 r^;ulation? 

16 A, Electricity generation is very carbon-intensive. Electric utilities are likely to be 

17 one of the first if not the first industries subject to carbon regulation because of 

18 the relative ease in regulating stationary sources as opposed to mobile sources 

19 (automobiles) and because electricity generation represents a significant portion 

20 of total U.S. greenhouse gas emissions. A new generating facility may have a 

21 book life of twenty to forty years, but m practice, the utility may expect that that 

22 asset will have an operating life of 50 years or more. By adding new plants, 

23 especially new coal plants, a utility is essentially locking-in a large quantity of 

24 carbon dioxide emissions for decades to come. In general, electric utilities are 

25 uicreasingly aware that the feet that we do not currently have federal greenhouse 

38 

Northwest Energy 2005 Electric Defauh Supply Resource Procurement Plan, December 20,2005; 
Volume 1, p. 4. 

C^oted in "U.S. Utilities Urge Congress to Establish C02 Limits," Bloomberg.com, 
http://www.bloombere.com/apps/news?pid=l0000103&sid^a75AlADJv8cs&refer=us 
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1 gas regulation is irrelevant to the issue of wh^her we will in the future, and that 

2 new plant investment decisions are extremely sensitive to die expected cost of 

3 greenhouse gas regulation throughout the life of the fecility. 

4 Q. Do others in the private sector, besides electric utilities, also believe that 

5 regulation of greenhouse gases is inevitable? 

6 A. Yes. Corporate leaders, investors, financial analysts and major corporaticms are 

7 increasingly anticipating and preparing for requirements to reduce greenhou^ gas 

8 emissions.̂ ^ For example, a recent survey of 31 multinational corporations by the 

9 Pew Center on Global Climate Change found that 90 percent expect die U.S. 

10 government to set standards for greenhouse gas emissions imminently. ̂  About 

11 18 percent believe that federal standards will take effect before 2010: anodic 67 

12 percent believe those standards will take effect between 2010 and 2015.̂ * 

13 . Investors and mvestment analysts also are anticipating the immment 

14 establishment of federally mandated reductions in greenhouse gas emissions. For 

15 example, in October 2004, Fiteh Ratings reported that over the next ten years, it 

16 expected that: 

17 the power industiy to fece higher envuxinmental standards for 
18 sulfiu" dioxide (SO2), nitrogen oxide (NOx) and mercury, as well as 
19 new mles for the emissions of greenhouse gases (GHGs). As the 
20 scientific debate has moved from the topic of **whe1her global 
21 warming exists) to a discussion of die magnitude of the problon, 
22 concerns about GHGs have expanded to a wider audience. 
23 Investors and insurance companies are becoming increasingly 
24 concerned about the financial effects of future environmental 
25 regulations on the power sector as a primary emitter of GHGs. 
26 Requu^ments to control the sources ofglobal warming and 
27 enhanced regulation of odier pollutants could increase the financial 

Exhibit DAS-4, at pages 23-26. 

http://www.pewclimate.org/docUploads/PEW%5FCQrpStrategies%2Epdf. at page 1. 

Ibid. 
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1 liability of coal-dependent power producers, thereby leading to 
2 lower returns and lower postrinvestment cash generation.'*^ 

3 Fitch Ratings has more recentiy been quoted as telling industry representatives 

4 that it believes that a federal law to cap CO2 emissions is "imminent" and that 

5 "compliance costs could have a significant effect on the credit profiles of 

6 generators."*^ 

7 Q. Have mandatory greenhouse gas emissions reductions programs b^un to be 

8 examined and debated in the U.S. federal government? 

9 A. To date, the U.S. government has not required greenhouse gas emission 

10 reductions. However, a number of legislative initiatives for mandatory emissions 

11 reduction proposals have been introduced in Congress. These proposals establish 

12 carbon dioxide emission trajectories below the projected business-as-usual 

13 emission trajectories, and they generally rely on market-based mechanisms (such 

14 as cap and trade programs) for achievmg the targets. The proposals also include 

15 various provisions to spur technology mnovation, as well as details pertaining to 

16 of&ets, allowance allocation, restrictions cm allowance prices and other issues. 

17 Through their consideration of these proposals, legislators are increasingly 

18 educated on the complex details of different policy approaches, and they are 

19 laying the ^oundwork for a national mandatory program. Some of the federal 

20 proposals that would require greenhouse gas emission reductions that had been 

21 submitted m Congress through early Febmary 2007 are summarized m Table 1 

22 below. 

43 

Statits of Environmental Relation, Fitch Ratings Corporate Finance. October 12,2004. 

C02 Trading Plan could cost US utilities $6bil/year: Fitch, Platts, 7Nov2006, 
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Table 1. Summary of Mandatoiy Emissions Targets In Proposals 
Discussed in Congress 

Proposed National 
Policy 

McCain Lieberman 
S.139 

McCain Lieberman 
SA 2028 

McCain Lieberman 
S1151 

National 
Commission on 

Energy Policy (basis 
for Bingaman-

Domenici 
legislative work) 

Jeffords S. 150 

Carpers. 843 

Feinstein 

Rep. Udall - Rep. 
Petri 

Carper S.2724 

Kerry and Snowe 
S.4039 

Title or 
Description 

Climate 
Stewaidship Act 

Clfanate 
Stewardship Act 

Climate 
Stewardship and 
Innovation Act 

Grewihouse Gas 
Int^isity 

Reductirai Goals 

MuHi-pollutant 
legislation 

Clean Air 
Planning Act 

Strong Economy 
and Climate 

Protection Act 

Keep America 
Competitive 

Global Wanning 
Policy Act 

Clean Air 
Planning Act 

Global Warming 
Reduction Act 

Year 
Proposed 

2003 

2003 

2005 

2005 

2005 

2005 

2006 

2006 

2006 

2006 

Emission Targets 

Cap at 2000 levels 2010-2015. 
Cap at 1990 levds beyond 2015. 

Cap at 2000 levels 

Cap at 2000 levels 

Reduce GHG intenaty by 2.4%/yr 
2010-2019 and by 2 .8%^ 2020-
2025. Safety-vah^e on allowance 

price 

2.050 billion tons b^inning 2010 

2006 levels (2.655 bilUon tons 
C02) starting in 2009,2001 levels 
(2.454 bilUon tons C02) starting in 

2013. 

Stabilize emissions through 2010; 
0.5% cut per year from 2011-15; 
1% cut per year from 2016-2020. 
Total reduction is 7.25% below 

current levels. 

Establishes prospective baseline 
for greenhouse gas ̂ nissions, with 

safety valve. 

2006 levels by 2010.2001 levels 
by 2015 

No later than 2010, b^in to 
reduce U.S. emissions to 65% 

below 2000 levels by 2050 

Sectors Covered 

Economy-wide, large 
emitting sources 

Economy-wide, large 
emitting sources 

Economy-wide, large 
emitting sources 

[CHECK] 

Economy-wide, large 
emitting sources 

Existing and new 
fossil-fuel fhed electric 
generality plants > 15 

MW • 
Existing and new 
fossil-fiiel fired, 

nuclear, and renewable 
electric generating 
plants>25MW 

Economy-wide, large 
emitting sources 

Energy and energy-
intensive industries 

Existing and new 
fossil-fuel fired, 

nuclear, and renewable 
electric generating 
phmts>25MW 

Not specified 

More detailed summaries of the bills that have been mtroduced in the U.S. Senate m the 110^ 
Congress are presented in Exhibit DAS-5. 
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Waxman 
H.R. 5642 

Jeffords 
S.3698 

Feinstein- Carper 
S.317 

Kerry-Snowe 

McCain-Lieberman 
S^SO 

Sanders-Boxer 
S.309 

Olver, et al 
HR620 

Sen. Bingaman -
Discussion draft 

Safe Climate Act 

Global Warming 
Pollution 

Reduction Act 

Electric Utility 
Cap&TradeAct 

Global Warming 
ReductiwiAcl 

Qimate 
Stewardship and 
Innovation Act 

Global Warming 
Pollution 

Reduction Act 

Climate 
Stewardship Act 

2006 

2006 

2007 

2007 

2007 

2007 

2007 

As of 
1/11/2007 

2010 - not to exceed 2009 level, 
annual reduction of 2% per year 

until 2020, annual reduction of 5% 
thereafter 

1990 levels by 2020,80% below 
1990 levels by 2050 

2006 level by 2011,2001 level by 
2015,1%/year reduction fi:om 

2016-2019.1.5%/year reduction 
staitinKin2020 

2010 level from 2010-2019.1990 
level fix>m 2020-2029.2.5%/year 

reductions fiom 2020-2029, 
3.5%/year reduction fix>m 2030-
2050,65% below 2000 level in 

2050 
2004 level in 2012,1990 level in 
2020,20% below 1990 level in 
2030.60% below 1990 level m 

2050 
2%/year reduction ttom 2010 to 
2020,1990 level in 2020.27% 
below 1990 level m 2030.53% 
below 1990 level in 2040.80% 

below 1990 level in 2050 
Cap at 2006 level by 2012, 

1%/year reduction from 2013-
2020,3%/year reduction ftom 
2021-2030,5%/year nnhiction 
fixjm 2031-2050. equivalent to 
70% below 1990 level bv 2050 

2.6%/year reduction in emissions 
intensity fiom 2012-2021,3%/year 

reducti<m starting m 2022 

Not specified 

Eccmomy-wide 

Electricity sector 

Economy-wide 

Economy-wide 

Econon^-wide 

US national 

Economy-wide 

The reductibns that the bills that have been mtroduced in die current U.S. 

Congress would mandate are illustrated in Figure 1 below. 
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5 Q. Is it reasonable to believe that the potential for passage of greenhouse gas 

6 regulations have improved as a result of last November's federal elections? 

7 A. Yes. Although there are increasing numbers of Republican legislators who 

8 recognize the need for legislation to regulate the emissions of greenhouse gases, 

9 the results of the recent elections, in which control of both Houses of Congress 

10 shifted to Democrats, are likely to improve the chances for near-term passage of 

11 significant legislation. For example, experts at an industry conference right after 

12 the elections expressed the opinion that now that Demcx r̂ats have won control of 

13 Congress, electric utilities should expect a strong legislative push for mandatory 

14 caps on carbon dioxide emissions.̂ ^ 

15 Senator McCain also has indicated that he believed that the chances of Congress 

16 approving meaningful global wanning legislation before 2008 were "pretty good" 

Mandatory US carbon ccqss coming following elections: observers, Platts 9Nov2006. 
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1 and that he believed that "we've reached a tipping point in this debate, and its 

2 long overdue."'** 

3 At the same time. Senators Bingaman, Boxer and Lieberman sent a letter to 

4 President Bush on November 14,2006, seekmg the President's commitment to 

5 work widi the new Congress to pass meaningful clunate change legislation in 

6 2007.^' Senators Bingaman, Boxer and Lieberman in January are the chairpersons 

7 of, respectively, the Senate Energy and Natural Resources Committee, the Senate 

8 Environment and Public Works Committee and the Senate Homeland Security 

9 and Govemmentai Affeirs Committee in the current Congress. 

10 Nevertheless, our conclusion that significant greenhouse gas regulation in the 

11 United States is inevitable is not based on the results of any single election or on 

12 the fete of any single bill introduced in Congress. 

13 Q. Have recent polls indicated that the American people are increasingly in 

14 favor of government action to address global wanning concerns? 

15 A. Yes. A summer 2006 poll by Zogby Intemational showed that an overwhelming 

16 majority of Americans are more convinced that global wanning is happening than 

17 they were even two years ago, and they are also connecting intense weather 

18 events like Hurricane Katrina and heat waves to global warming.'** Indeed, the 

19 poll found tiiat 74% of all respondents, includmg 87% of Democrats, 56% of 

20 Republicans and 82% of Independents, believe that we are experiencing the 

21 effects of global warmmg. 

22 The poll also indicated that there is strong support for measures to require major 

23 industries to reduce their greenhouse gas emissions to improve the environment 

Ibid. 
Ibid. 
'̂Americans Luik Hurricane Katrina and Heat Wave to Global Warming," Zogby International, 

August 21,2006, available at www.zogby.com/new5. 
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1 without harmmg the economy - 72% of likely voters agreed such measures 

2 should be taken.̂ ^ 

3 Other recent polls reported similar results. For example, a Time/ABCyStanford 

4 University poll issued in the spring found 68 percent of Americans are ui fevor of 

5 more government action.̂ ** In addition, a September 2006 telephone poll, 

6 conducted by NYU's Brademas Center for die Study of Congress, reported that 

7 70% of diose polled stated diat they were worried about global warming,^' 

8 At the same time, according to a recent public opinion survey for the 

9 Massachusetts Institute of Technology, Americans now rank climate change as 

10 the country's most pressing environmental problem—a dramatic shift from three 

11 years ago, when they ranked climate change sixth out of 10 environmental 

12 concems.̂ ^ Almost three-quarters of the respondents felt the government should 

13 do more to deal with global warming, and individuals were willing to spend their 

14 own money to help. 

15 VI.B. STATE AlVD REGIONAL ACTION 

16 Q. Are any states developing and implementing climate change policies that win 

17 have a bearing on resource choices in the electric sector? 

18 A. Yes. States continue to be the leaders and innovators in developing and 

19 implementing policies that will affect gre^house gas emissions. 

20 On August 30,2006, Govemor Schwarzenegger and the Califomia Legislature 

21 reached an agreement on AB32, die Global Warmmg Solutions Act,^ The Act 

Ibid. 
"Polls find groundswell of belief in, concern about global warming." Greenwire, April 21,2006, 
Vol. 10 No. 9. See also Zogby *s final report on the poll which is available at 
http://www.20gbv.com/wildlife/NWFfinalreport8^17-06.htm. 
Kaplun. Alex: "Campaign 2006: Most Americans 'worried' about eneigy, climate;** Cjreaiwire, 
September 29,2006. 
MIT Carbon Sequestration Initiative, 2006 Survey, 
http://sequestration.mit.edu/research/survey2006Jitml 
Govemor Schwarzenegger press release, August 30,2006. http://gov.ca.gov/index.php7/i3ress-
relcase/3722/. Pew Center on Climate Change, **Latest News" from the states 
http://www.pewclimate.org/what s being done/jn the states/ncws.cfin 
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1 creates an economy-wide cap on greenhouse gas emissions and includes penalties 

2 for non-compliance. The cap limits California's greenhouse gas emissions at 

3 1990 levels by 2020. This is the first state to adopt a mandatory economy-wide 

4 greenhouse gas emissions lunit. Califomia has also adopted a law, SB 1368, 

5 directing the California Energy Commission to set a greenhouse gas performance 

6 standard for electricity procured by local publicly owned utilities, whether h is 

7 generated within state borders or imported from plants m other states. The 

8 standard is to be adopted by June 30,2007 and will apply to all new long-term 

9 electricity contracts. Califomia is also exploring coordination of its statewide 

10 greenhouse gas reduction program with the Northeast's Regional Greerdiouse Gas 

11 Initiative. 

12 Similarly, in September 2006, the Govemor of Arizona issued an Executive Order 

13 (2006-13) establishing a statewide goal to reduce Arizona's greenhouse gas 

14 emissions to 2000 levels by 2020, and 50% below tiiis level by 2040.̂ '* 

15 Other states have mdhect policies that will impact future emissions of greenhouse 

16 gases. These indirect policies include the requirements by various states to either 

17 consider future carbon dioxide regulation or use specific "adders" for carbon 

18 dioxide in resource planning. They also include policies and incentives to 

19 mcrease energy efficiency and renewable energy use, such as renewable portfolio 

20 standards. Some of these requirements are at the direction of state public utilities 

21 commissions, others are statutory requfrements. 

22 But states are not just acting uidividually; there are a number of examples of 

23 innovative regional policy initiatives that range from agreeing to coordinate 

24 information (e.g.. Southwest govemors and Midwestem legislators) to 

25 development of a regional cap and trade program through the Regional 

Governor Napolitano Press release, September 8,2006. 
http://azg'ovemor.gov/dms/upioad/NR 090806 CCAG.pdf 

Pew Center on Climate Change, la tes t News" from the states 
http://www.pewclimate.org/wliats beine done/in the states/news.cfm 
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1 Greenhouse Gas Initiative in die Nordieast ("RGGI"). The objective of die RGGI 

2 is the stabilization of CO2 emissions fix)m power plants at current levels for the 

3 period 2009-2015, followed by a 10 percent reduction below ciffrent levels by 

4 2019.̂ ^ 

5 In an effort that could provide an important foundation for implementation of a 

6 national cap on greenhouse gases, represraitatives of 30 states have begun 

7 discussions of a multi-state clunate action registry. This effort builds on existing 

8 registries in the Nordieast and Califomia. The group is discussing development 

9 of common accountuig practices and development of an intemet-based 

10 monitoring system for voluntaiy and mandatory greenhouse gas reportmg.^ 

11 Q. Have any states adopted direct policies that require specific emissions 

12 reductions from electric sources? 

13 A. Yes. The states of Massachusetts, New Hampshire, Oregon and Califomia have 

14 adopted policies requiring greenhouse gas emission reductions fix>m power 

15 plants." 

16 Q. Do any states require that utilities or defoult service suppliers evaluate costs 

17 or risks associated with greenhouse gas emissions in long-range planning or 

18 resource procurement? 

19 A. Yes. As shown in Table 2 below, several states require companies to account for 

20 the emission of greenhouse gases m resource planning. 

21 Table 2. Requirements for Consideration of Greenhouse Gas Emissions in 
22 Electric Resource Decisions 

Program 
type 

GHG value in 

State 

CA 

Description 

PUC requires that regulated utility 

Date 

April 1,2005 

Source 

CPUC DMision 05-04-024 

Table 5.5, at page 21 of Exhibit DAS-4. 

O'Donnel, Arthur, *Thhty states discuss proposed emissions registry," Greenwh^, October 4, 
2006. 

Exhibit DAS-4, Table 5.3 on page 18. 
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resource 
planning 

GHG value in 
resource 
planning 

GHG value in 
resource 
planning! 

GHG value in 
resource 
planning 

GHG value in 
resource 
planning 
GHG in 
resource 
planning 

GHG in 
resource 
planning 

GHG in 
resource 
planning 

GHG in 
resource 
planning 

WA 

OR 

NWPCC 

MN 

MT 

KY 

UT 

MN 

IRPs include carbon adder of $8/ton 
CO2. escalating at 5% per year. 
Law requiring that cost of risks 

associated with carbon emissions be 
included in Integrated Resource 

Planning for electric and gas utilities 
PUC requires titat regulated utili^ 
IRPs include analysis of a range of 

cartxm costs 
Inclusion of carbon tax scenarios in 

Fifth Power Plan 

Law requires utilities to use PUC 
established environmental externalities 

values in resource planning 
IRP statute includes an ''Environmental 
Externality Adjustment Factor" which 
includes risk due to greenhouse gases. 
PSC required Northwestern to account 

for financial risk of carbon dioxide 
emissions in 2005 IRP. 

KY staff reports on IRP require IRPs to 
demonstrate that planning adequately 

reflects impart of future CO2 
restrictions 

Commission directs Pacificorp to 
consider financial risk associated with 
potential future regulations, inchiding 

carbon regulation 
Commission directs Xcel to "provide 

an expansion of C02 contingency 
planning to check the extent to which 
resource mix changes can lower the 
cost of meeting customer demand 

under different forms of regulation." 

Januaiy. 2006 

Year 1993 

May, 2006 

Januaiy 3, 
1997 

August 17, 
2004 

2003 and 2006 

June 18,1992 

August 29. 
2001 

WAC 480-100-238 and 480-
90-238 

Oder 93-695 

NWPCC Fiftii Energy Plan 

Order m Docket No. E-
999/CI-93-583 

Writt^ Comments Identifying 
Concerns witii NWE's 

Compliance witfi A.R.M. 
38.5.8209-8229; Sec. 
38.5.8219, AJIJ^. 

Staff RqxHt On the 2005 
Integrated Resource Plan 

Report of Louisville Gas and 
Electric Company and 

Kentucky Utilities Company -
Case 2005-00162, February 

2006 

Docket 90-2035-01, and 
subsequent IRP reviews 

Ord«r in Docket No. RPOO-
787 

1 VI,C THE USE OF CARBON DIOXIDE COSTS IN UTILITY PLANNING 

2 Q. What carbon dioxide values are being used by utilities in electric resource 

3 planning? 

4 A. Table 3 below presents the carbon dioxide costs, m $/ton CO2, that are presently 

5 being used m the industry for both resource plannuig and modeling of carbon 

6 regulation policies. 
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2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A. 

Table 3. Carbon Dioxide Costs Used by UtiUties 
Company 

PG&E* 

Avista 2003* 

Avista 2005 

Portland General 
Electric* 

Xcel Energy-
PSCCo 

Idaho Power* 

Pacificorp 2004 

Northwest 
Energy 2005 
Nortfiwest 
Power and 

CTonservation 
Council 

C02 emissions tradmg assumptions for various years 
($2005) 

$0-9/ton (start year 2006) 

$3/ton (start year 2004) 

$7and$25/ton(2010) 
$15 and $62/ton (2026 and 2023) 

$0-55/ton (start year 2003) 

$9/ton (start year 2010) escalating at 2.5%/year 

$0-61/ton (start year 2008) 

$0-55/(on 
$15andS41/ton 

$0-15/ton between 2008 and 2016 
$0-3I/ton after 2016 

* Values for these utilities from Wiser. Ryan, andBolinger. Mark. "Balancing Cost and lUsh The 
Treatment of Renewable Energy in Western UtUity Resource Plans." Lawrence Berkeley National 
Laboratories. August 2005. LBNL-58450. Table 7. 
Other values: PacifiCorp, Integrated Resource Plan 2003, pages 45-46; and Idaho Power 
Company, 2004 Integrated Resource Plan Drcfi, July 2004, page 59; Avista Integrated Resource 
Plan 2005, Section 6.S; Northwestern Energy Inte^ated Resource Plan 2005. Volume I p. 62; 
Northwest Power and Conservation Council, Fifth Power Plan pp. 6-7. Xcel-PSCCo,. 
Comprehensive Settlement submitted to the CO PUC in dockets 04A-2I4E, 2l5Eand2I6E. 
December 3, 2004. Converted to $2005 using GDP implicit price deflator. 

How should utilities plan for and mitigate the risk of greenhouse gas 

regulation? 

The key part of that question is "plan for the risk of greenhouse gas regulation." 

Mitigating risk begins with the resource plannuig process and the decision as to 

the demand-side and supply-side options that should be pursued. A utility that 

chooses to go forward with a new, carbon int^sive energy resource without 

proper consideration of carbon regulation is impmdent. To give an analogy it 

would be like choosing to build a gas-fired power plant without consideration of 

the cost of gas because one believes that buildmg tiie plant is "worth it" regardless 

of what gas might cost. 
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2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Table 3. Carbon Dioxide Costs Used by Utilities 
Company 

PG&E* 
Avista 2003* 

Avista 2005 

Portland General 
Electric* 

Xcel Energy-
PSCCo 

Idaho Power* 

Pacificorp 2004 

Nortiiwest 
Energy 2005 
Ni^thwest 
Power and 

Conservation 
C^̂ uncil 

C02 emissions trading assumptitms fbr various years 
($2005) 

$0-9/ton (start year 2006) 

$3/ton (start year 2004) 

S7 and $25/ton (2010) 
$15 and $62/ton (2026 and 2023) 

$0-55/ton (start year 20*03) 

$9Aon (start year 2010) escalating at 2.5%/year 

$0-61/ton (start year 2008) 
$0-55/ton 

$15and$41/ton 

$0-15/ton between 2008 and 2016 

$0-31/ton after 2016 

*Valuesfor these utilities from Wiser, Ryan, emdBolinger. Mark. "Balancing Cost and Risk The 
Treatment of Renewable Energy in Western Utility Resource Plans." Lawrence Berkeley National 
Laboratories. August 2005. LBNL'58450. Table 7. 
Other values: PacifiCorp. Integrated Resource Plan 2(H)3, pages 45-46: and Idaho Power 
Company. 2004 Integrated Resource Plan Drofi, July 2004, page 59; Avista Integrated Resource 
Plan 2005, Section 6.3; Northwestern Energy Inte^ated Resource Plan 2005, Volume I p. 62: 
Northwest Power and Conservation Council, F^h Power Plan pp. 6-7. Xcel-PSCCo,. 
Comprehensive Settlement submitted to the CO PUC in dockets 04A-2I4E. 215E and2I6E, 
December 3. 2004. Converted to S2005 using GDP implicit price deflator. 

How should utilities plan for and mitigate the risk of greenhouse gas 

regulation? 

The key part of tiiat question is "plan for the risk of greenhouse gas regulation." 

Mitigating risk begins with the resoim:e planning process and the decision as to 

the demand-side and supply-side options that should be pursued. A utility that 

chooses to go forward with a new, carbon intensive energy resource without 

proper consideration of carbon regulation is impmdent To give an analogy it 

would be like choosing to build a gas-fired power plant without consideration of. 

the cost of gas because one believes that building the plant is "worth it" regardless 

of what gas might cost. 
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1 A utility that desires to be pmdent about the risk of carbon regulaticm would, at a 

2 minimum, consider carbon regulation by developing an expected cjarbon price 

3 forecast as well as reasonable sensitivities around that case. 

4 Q. Has Synapse developed a carbon price forecast that would assist the 

5 Commission in evaluating the Big Stone H Project? 

6 A. Yes. Our forecast is described in more detail in Exhibit DAS-4, starting on page 

7 41 of 63. 

8 During the decade fix)m 2010 to 2020, we anticipate that a reasonable range of 

9 carbon emissions prices will reflect the effects of mcreasmg public concern over 

10 climate change (this public concern is likely to support increasingly stringent 

11 emission reduction requuements) and the reluctance of policymak^^ to take steps 

12 that would mcrease the cost of compliance (this reluctance could lead to increased 

13 . emphasis on energy efficiency, modest emission reduction targets, or mcreased 

14 use of offsets). We expect that the widest uncertamty in our forecasts will begin at 

15 die end of tiiis decade, diat is, fi-om $10 to $40 per ton of CO2 in 2020. depending 

16 on the relative strength of diese fectors. 

17 After 2020, we expect the price of carbon emissions allowances to trend upward 

18 toward a marginal mitigation cost This number will depend on curr^tiy 

19 uncertain factors such as technological iimovation and the stringency of carbon 

20 caps, but it is likely that, by this time, die least expensive mitigation options (sudi 

21 as simple energy efficiency and fuel switchmg) will have been exhausted. Our 

22 projection for greerdiouse gas emissions costs at the end of this decade ranges 

23 fiom $20 to $50 per ton of CO2 emissions. 

24 We currently believe that the most likely scenario is that as policymakers commit 

25 to taking serious action to reduce carbon emissions, they will choose to enact bodi 

26 cap and trade regimes and a range of complementary energy policies that lead to 

27 lower cost scenarios, and that technology innovation will reduce the price of low-

28 carbon technologies, making the most likely scenario (the mid case) closer to 
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1 (though not equal to) low our carbon cost scenario than our high carbon cost 

2 scenario. 

3 After 2030, and possibly even earlier, die uncertainty surrounding a forecast of 

4 carbon emission prices will increase due to the interpUiy of factors such as the 

5 level of carbon constraints required and technological innovation. Scientists 

6 anticipate that very significant emission reductions will be necessary, in the range 

7 of 80 percent below 1990 emission levels, to achieve stabilization targets that will 

8 keep global temperature increases to a somewhat mmiageable level. As suc^, we 

9 believe there is a substantial likelihood that response to climate change impacts 

10 will require much more aggressive emission reductions than those contained in 

11 U.S. policy proposals, and in the Kyoto Protocol, to date. If the severity and 

12 certainty of climate change arc such that emissions levels 70-80% below current 

13 rates are mandated, this could result in very high margmal emissions reduction 

14 costs, though we have not yet quantified the cost of such deeper cuts on a per ton 

15 basis. 

16 Q. What is Synapse's forecast of CO2 emissions prices? 

17 A. Synapse's forecast of future carbon dioxide emissions prices are presented in 

18 Figure 2 below. This figure superimposes Synapse's forecast on the results of 

19 other cost analyses of proposed federal policies. 
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Figure 2. Synapse Carbon Dioxide Prices 
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Q. What is Synapse's levelized carbon price forecast? 

A. Synapse's forecast, levelized^" over 20 years, 2011 - 2030, is provided in Table 4 

below. 

Table 4: Synapse's Levelized Carbon Price Forecast (2005$/ton) 
Low Case 

$8.23 

Mid Case 

$19.83 

Higji Case 

$31.43 

9 

10 

8 Q. 

A. 

Are the Synapse CO2 price forecasts based on any independent modeling? 

Yes. We did not perform any new modeling to develop our CO2 price forecasts. 

However, as shown in Table 5 below, these forecasts were based on the results of 
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independent modeling prepared at the Massachusetts Institute of Technology 

("MIT"), the Energy Information Admmistration of the Department of Energy, 

(«EL\") Tellus, and die U.S. Envhonmental Protection Agency. ("EPA'O 

• 

Table 5: Analyses of Greenhouse Gas R^ulatiou Proposak Considered 
in Synapse CO2 Price Forecast 

Policy proposal 

McCain Liebennan-S. 139 

McCain Liebemian - SA 2028 

Greenhouse Gas Intensity Tar:gets 

Jeffords-S. 150 

Carper 4-P-S. 843 

Analysis 

UA 2003, MIT 2003, Telhis 2003 

EIA 2004, MTT 2003, TeUiis 2004 

EL\ 2005, EIA 2006 

EPA 2005 

EIA 2003, EPA 2005 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Please comment on the fact that several of the analyses from which you 

developed your CO2 price forecast were prepared in 2003 and 2004. 

We believe it is important for the Commission to rely on the most current 

infonnation available about future CO2 emission allowance prices, as long as diat 

mformation is objective and credible. The analyses presented bi Table 5 above 

were the most recent analyses available when we developed our CO2 price 

forecasts back in about the spring of 2006. However, the results of these analyses 

remains relevant today even tiiough some of the studies on which our forecast 

were based are now several years old. 

Most importantly, as can been seen fi-om Figure 1 earlier in this testimony, ahnost 

all of the new greenhouse gas regulation bills that have been intrcxiuced in 

Congress are significantiy more stringent than the bills that were being considered 

prior to the spring of 2006. As I will discuss below, the increased stringency of 

current bills can be ̂ pected to lead U> higher CO2 emission allowance prices. 

A value that is "levelized" is the present vahie of the total cost converted to equal annual 
payments. Costs are levelized in real dollars (i.e., adjusted to remove the unpact of inflation). 
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1 The higher forecast natural gas prices that are being forecast today, as compared 

2 to the natural gas price forecasts fiom 2003 or 2004, also can be expected to lead 

3 to higher CO2 emissions allowance prices. 

4 Q. Do the triangles, squares, circles and diamond shapes in Figure 2 above 

5 reflect the results of all of the scenarios examined in the MIT, EIA, EPA and 

6 Tellus analyses listed in Table 5? 

7 A. As a general mle, we focused our attention on the modeler's primaiy scenario or 

8 presented high and low scraiarios to bracket the range of results. 

9 For example, the blue triangles ui Figure 2 represent the results fix}m EIA's 

10 modeling of tiie 2003 McCain Lieberman bill, S. 139. We used die results fi'om 

11 EIA's primary case which reflected the bill's provisions that allowed: (a) 

12 allowance bankmg; (b) use of up to 15 percent offsets in Phase 1 (2010-2015) and 

13 up to 10 percent offsets in Phase 11 (2016 and later years). Tlie S.139 case also 

14 assumed commercial availability of advanced nuclear plants and of geological 

15 carbon sequestration technologies in the electric power i n d u ^ . 

16 Similarly, the blue diamonds in Figure 2 represent the results fi'om MIT's 

17 modeling of die same 2003 McCam Lieberman bill, S.139. MTT examined 14 

18 scenarios which examined the impact of fectors such as the tightenmg of the cap 

19 in Phase n, allowance banking, availability of outside credits, and assumptions 

20 about GDP and emissions growth. We have mcluded the results fi'om ScOTmio 7 

21 which included allowance banking and zero-cost credits, which effectively 

22 relaxed the cap by 15% and 10% in Phase I and Phase II, respectively. We 

23 selected this scenario as the closest to the S.139 legislative proposal since it 

24 assumed that the cap was tightened in a second phase, as m Senate Bill 139. 

25 At the same time, some of the studies only mcluded a single scenario representing 

26 the specific features of the legislative proposal being analyzed. For example, SA 

27 2028, the Amended McCain Lieberman bill set the emissions cap at constant 2000 

28 levels and allowed for 15 percent of the carbon emission reductions to be met 

29 through offsets from non-covered sectors, carbon sequestration and qualified 
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1 international sources. EIA presented one scenario in its table for this policy. The 

2 results from this scenario are presented in the green triangles in Figure 2. 

3 Q. Did Synapse selectively use certain scenarios from the analyse by MTT, EIA, 

4 EPA and Tellus in order to present the highest possible CO2 prices, thereby 

5 ignoring other lower cost scenarios? 

6 A. No. 

7 Q. Do you believe that technological improvements and policy options will 

8 reduce the cost of CO2 emissions? 

9 A. Yes. Exhibit DAS-4 identifies a number of fectors that will affect projected 

10 allowance prices. These factors mclude; the base case ^ntssions forecast; 

11 whether there are complimentary policies such as aggressive investments in 

12 energy efficiency and renewable energy mdependent of the emissions allowamie 

13 market; the policy unplementation timeline; the reduction targets in a proposal; 

14 program flexibility uivolvmg the inclusion of offeets (perhaps intemational) and 

15 allowance bankmg; technological progress; and emissions co-benefits. In 

16 particular, we anticipate that technological mnovation will temper allowance 

17 prices in the out years of our forecast 

18 Q. Have you seen any recent forecasts of future CO2 emissions prices that are 

19 similar to the Synapse forecast? 

20 A. Yes. A report of an mterdisciplinary study at the Massachusetts Institute of 

21 Technology on The Future of Coal was issued in early March 2007. Figure 3 

22 below shows that the CO2 price forecasts in this study are very close to the high 

23 and low Synapse forecasts. 

Exhibit DAS-4, at pages 46 to 49 of 63. 
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Figure 3: CO2 Price Scenarios - Synapse & MIT March 2007 Future of 
Coal Study 

Synapse & MIT C02 Price Scenartos 

Synapse High 
• Synapse Rfid 

- — Synapse Low 
MlTHgh 
MIT Low 

2010 2015 2020 2025 2030 

4 Q. Do the Synapse carbon price forecasts presented in Figures 2 and 3 reftect 

5 the emission reduction targets in the bills that have been introduced in tiie 

6 current Congress? 

7 A. No. We developed our price forecasts late last sprmg based on the bills that had 

8 been introduced in Congress through that time. The bills that have been 

9 introduced in tlK current US Congress generally would mandate much more 

10 substantial emissions reductions tiian the bills diat we considwed when we 

11 developed our carbon price forecasts. Consequently, we believe that our forecasts 

12 are conservative. 

13 Q. Have you seen any analyses of the CO2 prices that would be required to 

14 achieve the much deeper reductions in CO2 emissions that would be required 

15 under the bills currently under consideration in Congress? 

16 A. Yes. An Assessment of U.S. Cap-and-Trade Proposals was recently issued by 

17 the MIT Joint Program on the Science and Policy of Global Change. This 
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1 Assessment evaluated the impact of the greenhouse gas regulation bills that arc 

2 bemg considered in Congress. 

3 Tw^ty nine scenarios were modeled in the Assessment. These scenarios reflected 

4 differences in such fectors as emission reduction targets (that is, reduce CO2 

5 emissions 80% fi'om 1990 levels by 2050, reduce CO2 emissions 50% from 1990 

6 levels by 2050, or stabilize CO2 emissions at 2008 levels), whether banking of 

7 allowances was allowed, whether there would be intemational trading of 

8 allowances, whether only developed countries or the United States pursue 

9 mitigation, whether there would be safety valve prices adopted as part of 

10 greenhouse gas regulations, etc.^ 

11 In general, the ranges of tiie projected CO2 prices m these scenarios were 

12 significantly higher than the range of CO2 prices in the Synapse fi^recast. For 

13 example, twelve of the 29 scenarios modeled by MTT projected higher C02 prices 

14 in 2020 than the high Synapse forecast. Fourteen of the 29 scenarios projected 

15 higher C02 prices m 2030 than the high Synapse forecast. 

16 Figure 4 below compares the three Core Scenarios in the MLT Assessment with 

17 the Synapse C02 pric« foreciast. 

60 The scenarios examined in the MIT Assessment of US. Cap-and-Trade Proposals are listed m 
Exhibit DAS-4. 
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Figure 4; CO2 Price Scenarios - Synapse and Core Scenarios in April 
2007 MTT Assessment ofU,S. Cap-and-Trade Proposals 
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Did the recent MIT Assessment of US, Cap'Ond^Trade Proposals examme any 

scenarios in which there would be ^safety valve" prices similar to those in the 

draft bill by Senator Bingaman? 

Yes. Although these scenarios forecast significantly lower CO2 emissions 

allowance prices than the Synapse mid and high forecasts, the CO2 emission 

reductions achieved by 2050 in these scenarios were not close to die 60% to 80% 

levels that are set forth as the goals in most of the legislation that has been 

introduced in the current Congress. 

Are you recommending that the North Dakota Pubtic Service Commissloii 

adopt these significantly higher projected CO2 allowance prices In its 

evaluation of the prudence of Montana-Dakota and OTP's proposed 

participation in the Big Stone H Project? 

Not at this time. However, the results of the recent MTT Assessment confirm the 

reasonableness of the range of die cunent Synapse forecast of future CO2 prices. 
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1 Q. Have OTP and Montana-Dakota adequately considered the risk of 

2 greenhouse gas regulation? 

3 A. No. The approach of the Big Stone II Co-owners is what might be called keeping 

4 their heads m the sand and hoping that die problem of global warming goes away. 

5 For example, the Co-owners could not answer basic questions about the United 

6 Nations Framework Convention on Climate Change. Request for Admission No. 

7 22 in tlK Joint Intervenors' First Set of Requests for Admission in South Dakota 

8 Public Utilities Conunission Case EL05-022 asked die Big Stone II Co-owners to: 

9 Admit that m 1992 the United Nations Framework Convention on 
10 Clunate Change was adopted pPCC 2005, p 5]. 

11 The Co-owners responded by saying that: 

12 Applicant has made reasonable inquiry and the informaticm known to 
13 it is insufficient to enable Applicant to admit or deny this statement. 

14 Similarly, Request for Admission No. 25 asked the Co-owners to: 

15 Admit that the most recent Assessment Report released by die IPCC is 
16 the Third Assessment Report (TAR), released in 2001, and that part of 
17 the TAR is the report of the Working Group I of tiie IPCC, entitled 
18 "Climate Change 2001: The Scientific Basis." 

19 Again, the Co-owners responded, in part: 

20 Applicant has made reasonable inquuy and the information known to 
21 it is insufficient to enable Applicant to admit or deny this statement. 

22 In twenty separate instances, the Co-owners could not answer requests for 

23 admission requiring them to do nothing more than admit fects that could easily be 

24 verified by an internet search (starting with the internet addresses that, in many 

25 cases, were provided m die questions) or by referring to the document(s) attached 

26 to tiie request. 
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1 Q. How are such responses relevant to the issue of considering carbon 

2 regulation in resource planning? 

3 A. If a utility does not rely upon outside expertise to, at a basic level, advise the 

4 utility on future carbon regulation and seccmd to forecast carbon allowance prices, 

5 it must rely upon its own knowledge and infonnation gathering to do so. A major 

6 step in that process is to understand the various parties involved and what their 

7 recommendations mean to policymakers. Organizations such as the 

8 Intergovernmental Panel on Climate Change are well recognized and regarded 

9 and their thoughts on topics such as climate change do not go by the wayside. 

10 The inability to answer these basic questions, let alone put in the small effort tiiat 

11 would be necessary to answer such questions, bodes poorly for the Co-owners' 

12 decision-making. 

13 Q. Did OTP or Montana-Dakota reflect any potential greenhouse gas 

14 regulations in their resource planning for Big Stone H? 

15 A. No. In some of its analyses OTP did use the Minnesota Commission's 

16 environmental externality value for carbon dioxide. However, because the Big 

17 Stone II plant would be located just across the border in South Dakota, the 

18 Minnesota Commission CO2 extemality value was $0/ton. 

19 Our forecast of CO2 prices assumes that the legislation controlling greenhouse gas 

20 emissions that will be impl^nented by the early part of the next decade will not 

21 be significantly different from the bills diat have been introduced to date in 

22 Congress. While these bills may make significant strides towards lowering future 

23 CO2 emissions, none is likely to put the country on the CO2 emissions reductions 

24 trajectories that will be required to truly stabilize the concentrations of 

25 atmospheric CO2. Therefore, the atmospheric concentrations of carbon dioxide 

26 will continue to increase, global temperatures will contmue to rise, and die 

27 evidence of the resulting adverse climate changes fiom those rising temperatures 

28 will become even more pronounced. As a result, the public and legislative debates 

Page 49 



Direct Testimony of David A. Schlissel 
Nortii Dakota Public Service c:ommission Case Nos. PU-06-481, PU-06-4g2 

PUBLIC VERSION 

1 on climate change and how to deal with the threat it poses will evolve, and the 

2 American public will demand stronger govemmentai action to address this threat. 

3 For these reasons, it is reasonable to expect that the strmgency of carbon 

4 regulations will increase in future years m order to achieve the emissions 

5 reductions sufficient to stabilize atmospheric concentrations of CO2. At the same 

6 time, future CO2 prices can be expected to rise because increasing energy use will 

7 mean greater competition for a fixed or decreasing pool of emissions allowances. 

8 Q. Have Montana-Dakota and OTP criticized your carbon price forecasts in the 

9 Big Stone II proceedings In South Dakota and/or Minnesota? 

10 A. Yes. The Big Stone II Ck)-owners, including Montana-Dakota and OTP, 

11 presented rebuttal testimony before the South Dakota Commission and the 

i 2 Minnesota Public Utilities Commission that challenged our forecast of carbon 

13 prices.^' However, that rebuttal testimony was not credible for several reasons. 

14 First, the rebuttal testimony on CO2 prices that was presented by Montana-Dakota 

15 and OTP in Minnesota and South Dakota was based on a review of a smgle piece 

16 of proposed legislation. Senator Bingaman's Climate and Economy Insurance Act 

17 of 2005, that was discussed but never introduced in Coi^ress. The Big Stone n 

18 Co-owners appeared to believe that this one piece of proposed legislation was the 

19 best indicator of what Congress might pass in the future and that politics and the 

20 will of the American people won't change even as the impacts of climate change 

21 become more apparent. In contrast to the Co-owners, our carbon price forecasts 

22 were based on our reviews of a numb^ of legislative proposals that were 

23 introduced in Congress and on the results of the modeling studies of the impact of 

24 proposed legislation on future carbon prices. Our carbon price forecasts are not 

25 tied to the fate of any smgle bill. Rather we believe that, overall, the bills that 

Prefiled Rebuttal Testimony of Thomas A. Hewson, Jr., Applicants* Exhibit 30 in South Dakota 
Public Utilities Commission Case No. EL05-022. 
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1 have been and that are being proposed in Congress are representative of the 

2 legislation that ultimately will be implemented. 

3 Second, Senator Bingaman's draft bill was largely based on a proposal by the 

4 National Commission on Energy Policy (NCEP) fix)m Decanber 2004, which 

5 recommended a greenhouse gas intensity target starting in 2010 with an 

6 allowance price cap starting at $7/ton. However, the National Commission on 

7 Energy Policy recentiy modified its greenhouse gas regulation proposal. Instead 

8 of advocating for a reduction in greenhouse gas intensity, NCEP now proposes 

9 that starting in 2012, national emissions be reduced so that by 2020 they are at 

10 2006 levels and by 2030, they are 15% below current levels. A graphical version 

11 of the difference between this new proposal and the proposal on which Sraiator 

12 Bingaman's draft bill and, consequently, the Big Stone II Co-owners' rebuttal 

13 testimony in South Dakota and Minnesota was based, is shown in Figure 5 below. 
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Figure 5: Or^nal and Current NCEP Proposals*'̂  
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4 Q. How much additional C02 will Big Stone U emit into the atmosphere? 

5 A. At its projected 88 percent capacity fector (i.e., 4856 GWH), Big Stone II will 

6 emit more than 4.7 million tons of C02 annually. 

7 Q. Would incorporating Synapse's carbon price forecast have a material effect 

8 on the economics of building and operatiig the proposed Big Stone H 

9 Project? 

10 A. Yes. For example, the Co-ovraers have said that the busbar cost of Big Stone n 

11 will be $69.62/MWh (2005$) for investor-ovwied utilities (lOUs) and 

12 $56.38/MWh (2005$) for public power. The use of die Synapse middle CO2 price 

13 forecast of an approximate $19/MWh increase m operating costs would represent 

From the National Ĉ ommission on Energy Policy, www.energycommission.org. 
• 
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1 a 27% increase m cost per MWh of Big Stone II generation to the Big Stor^ II 

2 investor owned utilities and a 33% increase to the public power Co-owners. 

3 Q. What would be the annual CO2 cost to OTP and Montana-Dakota? 

4 A. Assuming an 88% average annual capacity fector, the range of annual, levelized 

5 cost of CO2 regulation for each Company would be: 

6 Low Case - 4,700,000 tons * $8.23/ton * 19.3% = $7.5 million. 

7 Mid Case - 4,700,000 tons * $19.83/ton * 19.3% = $18.0 million. 

8 High Case - 4,700,000 tons * $31.43/ton * 19.3% = $28.5 million. 

9 Q. Are OTP and Montana-Dakota already heavily dependent upon coal-flred 
10 generation? 

11 A. Yes. Exhibits BM-6 and BM-7 to OTP witoess Morlock's Direct Testimony 

12 shows that as of 2004,60.3 percent (winter) to 65.3 percent (summer) of Otter 

13 Tail Power Company's generating capacity was coal-fired.*^ When oil and 

14 natural gas fired capacity is included, more than 75 percent of Otter Tail's 

15 generating capacity was fossil-fired. 

16 Seventy-six percent of Montana-Dakota Utilities current owned generation is 

17 coal-fii^.^ 

18 Q. Even if they add the Big Stone H Project, are OTP and Montana-Dakota 

19 pursumg resource plans that, overall, win reduce their dependence on coal-

20 fired generation? 

21 A. No. OTP and Montana-Dakota may be saying that they are gomg to be adding a 

22 diverse resource mix. However, they will remain heavily dependent on fbssil-

63 

64 

Applicants' Exhibits 10-D and 10-E in Soutii Dakota Public Utilities Commissicm Case No. EL05-
022. 

Applicants' Exhibit 11 in South Dakota Public Utilities Commission Case No. EL05-022, page 8, 
lines 9-17/ 
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1 fired generation even if they actually do pursue the resource plans that they are 

2 now discussmg. In other words, participatmg m the Big Stone n Project will limit, 

3 not reduce, their future fiiel diversity and maintain their dependence on coal. 

4 For example, the results of Otter Tail Power's recent modelmg shows that m 

5 2007, 75 percent of the megawatt hours produced by the Company will be 

6 generated at coal-fired facilities. With die Big Stone II Project, in 2013 Otter Tail 

7 will still generate 75 percent of its megawatt hours at coal-fired plants.*^ 

8 Q. b this continued heavy dependence on coal-fired generation prudent? 

9 A. No. A continued heavy dependence on coal-fired generation is not pmdent. In 

10 particular, the failure by OTP and Mcmtena-Dakota to accept that there will be 

11 significant restrictions on future greenhouse gas emissions and to reflect the 

12 potential for such restrictions in their resource plarming is not pmdent We hope, 

13 therefore, that the Commission will hold that the shareholders of OTP and 

14 Montana-Dakota must bear any costs attributable to such impmdence. 

15 VIL OTP AND MONTANA-DAKOTA'S ECONOMIC AND MODELING 
16 ANALYSES ARE BIASED IN FAVOR OF THE BIG STONE H PROJECT 
17 AND DO NOT PRUDENTLY CONSIDER THE RISKS ASSOCIATED 
18 WITH PARTICIPATING IN THE PROJECT 

19 VIIA, OTTER TAIL POWER 

20 Q. Have you reviewed the results of the modeling analyses that are discussed by 

21 OTP in the Testimony of Bryan Moriock and that forms the basis for OTP's 

22 participation in the Big Stone II Project? 

23 A. Yes. As part of our reviews in South Ddcota and Mmnesota, we have reviewed 

24 the economic and modeling analyses which OTP has said form the basis for its 

25 continued participation in the Big Stone II Project. This mcludes the IRP-Manager 

26 resoiu'ce planning modeling mialyses that Mr. Morlock discusses. 
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1 Q. Do the results of OTP's modeling analyses provide persuasive evidence that 

2 the Company's participation in the Big Stone H Project is prudent? 

3 A. No. The Company's evidence in support of its claun that its participation in the 

4 Big Stone II is pmdent is unpcrsuasive for several reasons. 

5 First, Otter Tail used the IRP-Manager model for its resource plarming studies. 

6 However, OTP has acknowledged that the IRP-Manager model has significant 

7 limitations and that the company is in tl^ process of changmg to another capacity 

8 expansion model. 

9 Second, the IRP-Manager model optimizes for lowest cost based on a defined 

10 predictable future without assessment of uncertainty or risks. Otter Tail Power 

11 did not conduct any sensitivity analyses based on variations in such critical input 

12 assumptions as the cost of Big Stone II, fiiel costs, plant performance due to fuel 

13 supply disn^tions, etc. 

14 Thus, Otter Tail has not prepared any sensitivities as part of its recent mcxieling to 

15 evaluate the significant risks associated with buildmg and operating a new coal-

16 fired generating facility. For example, the company does not present any 

17 scenariC)s that reflect power plant power reductions or outages or increased fuel 

18 costs as a result of dismptions of the supply of Powder River Basm coal. Such 

19 dismptions have led to substantial amounts of lost plant generation and higher 

20 fUel costs at coal plants around the U.S. as a result of the train deraihnents and 

21 track problems experienced in 2005 on the rail lines emanating fix>m Powder 

22 River Basin. 

23 Otter Tail also has not prepared any sensitivity analyses to ccmsider the economics 

24 of the Big Stone II Project assuming higher project coital costs. Consequaitly, it 

25 has ignored the $199 million mcrease in the Project's estimated costs expected to 

26 be a consequence of the (Do-owners' decision in late August 2006 adopt a short-

Applicants' response to MCEA IR No. 139 in Minnesota Public Utilities Commission Dockets 
Nos. CN-05-619 and TR-05-1275. 
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1 term spending limitation plan that would reduce theh short-term engineering and 

2 procurement expenditures. 

3 Third, OTP's IRP-Manager analyses do not reflect any greenhouse gas regulation 

4 costs.^ This advantages coal-fired options, sucdi as Big Stone II, that can be 

5 expected to emit large amounts of CO2. 

6 Fourth, OTP assumed a January 1,2011 commercial operation date for Big Stone 

7 II in its IRP-Manager analyses. However, as indicated in the Direct Testimony of 

8 Mark Rolfes, the plant is not scheduled to achieve an actual commercial 

9 operations date before the late spring or summer of 2012, at the earliest*^ 

10 Q. What limitations has Otter Tail acknowledged ha the IRP-Manager model? 

11 A. Otter Tail has identified a number of significant lunitations in IRP-Manager that 

12 affect its usefulness in capacity plarming. For example, the company's response to 

13 Joint Intervenors' IR No. 173 in Minnesota PUC Docket Nos. CN-05-619 and 

14 TR-05-1275 notes the following limitations: 

15 • IRP-Manager is not Windows compatible, and has to be mn at the DOS 
16 level for optimization mns. The manner in which IRP-Manager uses and 
17 manages memory is incompatible with newer PC versions. This requires 
18 that the model be operated on older PC's with slower CPU times, resulting 
19 in single optimization mns taking 5-7 days. 

20 • IRP-Manager is limited to monitoring and calculating six emissions. 

21 • IRP-Manager has some hard-wired limits in the software that are now 
22 becoming an issue as regulatory agencies want more options modeled and 
23 widi greater complexity. Examples of some of these lunits are the number 
24 of supply options, the number of interchange options, and the number of 
25 int^change options with houriy pricing. 

26 • Data input and output capabilities from IRP-Manager are extremely 
27 limited and very labor intensive. 

66 Applicants' response to MCEA IR No. 176 in Minnesota PUC Docket Nos, CN-05-619 and TR-
05-1275. 

^ Direct Testimony of Mark Rolfes, at page 13, lines 5-8, 
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1 V Error checking is extremely cumbersome. There are times when a data 
2 input error has occurred and it isn't realized until the end of a 5-7 day run, 
3 causing further delay in analysis to complete anodier long-term run. 

4 Indeed, Mr. Morlock told us that, unlike some of the other Co-owners, Otter Tail 

5 had been unable to model any commercial operation date(s) for Big Stone II other 

6 than January 1,2011. We assiune that the reason for this is the ex^mely long 

7 time, i.e., 5-7 days, requhed to complete a new optunization run. 

8 Otter Tail also has acknowledged that IRP-Manager is not well equipped to 

9 properly handle all of die federal and state incentives for wind.** Therefore, die 

10 company has modeled wind as being purchased from developers. However, Otter 

11 Tail is considering ownership of wind generation, which might be a more 

12 economic option than purchasing it fi'om developers. This limitation in IRP-

13 Manager might bias the analysis agamst wind altematives by inflating the cost 

14 above what h would be if the wind resources were developed by the company 

15 instead of developers. 

16 In addition, due to die limitations in the number of hourly priced transactions 

17 allowed within IRP-Manager, Otter Tail was unable to optimize the size of the 

18 approximately 50 MW of Manitoba Hydro purchase included m its preferred 

19 plan.*^ As result, the company intends to make that determination in its next 

20 resource plan filing, usmg the capabilities of its new planning model, Strategist^^ 

21 In summary, all of the limitations in the IRP-Manager model render it inadequate 

22 for use in determining whether the Big Stone n Project is the most economic 

23 option for the company's ratepayers and for assessmg the economic benefits of 

24 participating in that project against the risks of doing so. In fact. Otter Tail Power 

25 appears to be the only utility in die nation that uses this outdated plarming model 

Otter Tail Power Company's October 25,2006, Supplemental Information Filing in Mmnesota 
PUC Docket No. E017/RO-05-968, at page 4. 

Ibid, at page 9. 

Ibid, at page 18. 
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1 and h is even m the process of changing to a new planning model.̂ ^ The North 

2 Dakota Commission should not rely on the results from the IRP-Manager model 

3 to find that OTP's participation in the Big Stone n Project is pmdent 

4 Q. Mr. Moriock has noted that under Minnesota law, OTP developed a number 

5 of resource plans to satisfy regulatory requirements. Have you examined the 

6 economics of any non-Big Stone H plans developed by Otter Tail? 

7 A. Yes. The Mirmesota (Commission requu'ed the Big Stone II Co-owners to present 

8 an analysis that examined the relative economics of their best plans without Big 

9 Stone II. The information that Otter Tail Power developed for use in this analysis 

10 compared the company's preferred resource plan with Big Stone II against a plan 

11 that includes a 115 MW hydro purchase in place of Big Stone IL 

12 Q. Was Otter Tail's plan without the Big Stone H Project a least cost plan? 

13 A. No. Otter Tail Power has said that its alternate plan was not a least cost plan 

14 because die company did not have time to execute its IRP-Manager model in full 

15 optunized fashion. Instead, Otter Tail simply substituted what appeared to be the 

16 next lowest cost resource from the preferred plan for Big Stone II m the ahemate 

17 plw.^ This means that there might have been an optimized altemate plan that 

18 has an even lower-cost than the altemate plan exammed by Otter Tail. 

Applicants' response to MCEA IR No. 173 in Minnesota Public Utilities Commission Dockets 
Nos. CN-05-619 and TR-05-1275. 

Some, but not all, of the workp^iers for Otter Tail's analysis of the ahemative plan to Big Stone II 
Project were provided as tiie workpapers for the analysis presented in Applicants' Exhibit 48-A by 
Applicants* witness Harris in Minnesota Public Utilities Commission Dockets Nos. C^-05-6I9 
and TR-05-1275, at Bates Page Number JCO0008272. 
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Did the alternate plan examined by Otter Tail include more wind than the 

plan with Big Stone n ? 

No. Both plans were capped at 160 MW of wind." 

Did the alternate plan examined by Otter Tail include more DSM than the 

plan with Big Stone H? 

6 A. No. Both plans included the same amount of DSM. 

7 Consequently, it is quite possible that there is a least cost plan with more wind 

8 and more DSM that has a lower overall present worth revenue requirement than 

9 the altemate plan examined by Otter Tail Power. Such a plan could reflect more 

10 DSM and more wind. 

11 Q. Did this comparative analysis show that Big Stone H is a lower cost option 

12 than the hydro purchase reflected in the altemate plan? 

13 A. No. As shown in Table 6 below, the difference in the present worth revenue 

14 requirements between the company's preferred resource plan with Big Stone II 

15 and the non-optimized no-Big Stone II altemate plan through the year 2020 is 

16 only $12.02 million (in 2011$) or about 0.2 ofone percent ofthe present worth 

17 revenue requhement ofthe preferred resource plan with Big Stone n. Therefore, 

18 the plans have essentially die same cost during the p^iod 2006-2020. 

73 Updated Resource Breakdown, included in the materials provided as part ofthe workpap^s of 
Kiah Harris for Applicants* Exhibit 48 in Minnesota Public Utilities Commission Dockets Nos. 
CN-05-619 and TR-05-1275. 

Page 59 



Direct Testimony of David A. Schlissel 
North Dakota Public Service Commission Case Nos. PU-06-481. PU-06-482 

Table 6: 

PUBLIC VERSION 

Otter Tail Power Revenue Requirements 
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Have you changed any of the assumptions underlying the Otter Tail 

Company figures presented in Table 6 above? 

No. The annual revenue requirement figures for each plan shown m Table 6 

above were taken directly from Otter Tail Power's workpapers. All we have done 

is to change the PW of Annual Revenue Requirements figures to 2011 $ and to 

add the last three columns on the right hand side of Table 6 to show the 

differences between the two plans. 

What are the relative present worth revenue requirements ofthe two plans 

when the Commission's emissH>iis extemality values are Included? 

Using the Mirmesota Commission's extemality values has only a very minor 

effect, changing the relative difference in the present worth revenue requirements 

between the two plans to make the non-BSII Altemate Plan approxiraately 0.3 of 

a percent more Kcpensive, This is essentially due to the fact that the CO2 
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1 emissions from Big Stone IT have an extemality value of $0/ton because the plant 

2 would be located just across the border into South Dakota. 

3 However, if you apply the Commission's high extemality values to all ofthe CO2 

4 emissions, not just those m Mmnesota, the no-Big Stone II Altemate Plan is less 

5 expensive than the plan with Big Stone II by about $12 million (m 2011$) or 

6 about 0.2 percent, 

7 Q. What are the relative present worth revenue requirements of the two plans 

8 when greenhouse gas regulation costs are included? 

9 A. As shown in Table 7 below, the non-Big Stone II Altemate Plwi becomes the 

10 lower cost option if you apply any ofthe Synapse CO2 price forecasts that I have 

11 presented in Figure 2 and Table 4 above. 

12 
13 
14 

15 

16 

17 

18 

Table 7: Benefits and (Coste) of Otter Tail's Preferred Resource l ^ n 
with Minnesota Commission Externalities and Synapse CO2 
Prices 

Scenario 

Synapse Low CO2 Prices -
Low MN Extemality Values 
Synapse Low CO2 Prices - High MN 
Extemality Values 
Synapse Mid CO2 Prices - Low MN 
Extemality Values 
Synapse Mid CO2 Prices - High MN 
Extemality Values 
Synapse High CO2 Prices - Low MN 
Externality Values 
Synapse High CO2 Prices - High MN 
Extemality Values 

Benefit/(Cost) of Otter Tail's Prefemed 
Resource Plan with BSII compared to 

Alternate Plan witii No BSII 
($17 million) 

($19 million) 

($80 million) 

($80 million) 

($141 million) 

($142 million) 

Consequently, Big Stone II is more expensive than the non-optimized Altemate 

Plan examined by Otter Tail Power if you accept all ofthe company's 

assumptions except that you either apply the Minnesota Commission's high 

extemality values to all ofthe project's estimated CO2 emissions or use any of die 
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1 Synapse CO2 price forecasts. Moreover, these results suggest that it also is 

2 reasonable to expect that an optimized least cost no-BSII Altemate Plan that 

3 mcluded more wind and more DSM would be even more economic than the non-

4 optimized plan presented by Otter Tail Power as its "next best" altemative to the 

5 Big Stone II Project. 

6 VII.B. MONTANA-DAKOTA 

7 Q« Have you reviewed the Montana-Dakota resource planning analyses 

8 discussed by Company witness Stombei^ and that form the basis for the 

9 Company's decision to participate in the Big Stone H Project? 

10 A. Yes. 

11 Q, Prior to the preparation of the modeling analyses discussed by Montana-

12 Dakota witness Heidell, had Montana-Dakota prepared any economic 

13 analyses that showed the Big Stone U was the lowest cost option for its 

14 ratepayers? 

15 A. No. Montana-Dakota's 2003 Integrated Resource Plan selected 120 MW of new 

16 combustion turbines and some improvements to existing CTs to meet the 

17 company's demand through 2021.̂ "* However, m its 2005 Integrated Resource 

18 Plan, where it does not appear to use any model or to perform any quantitative 

19 analysis, the company concludes that "subsequent to the filing ofthe 2004 IRP, 

20 Montana-Dakota determined that the plan's heavy reliance on gas-fired 

21 generation exposed our customers to considerable price and reliability risk 

22 associated with fuel cost and availability. The company believes that coal-fired 

23 generation, which has lower and less volatile fiiel prices and a more stable fiiel 

24 supply than natural gas,'provides a better value for our customers.'*^^ 

Montana-Dakota Utilities 2003 Integrated Resoiirce Plan, at page iv. 

Montana-Dakota Utilities 2003 Integrated Resource Plan, at page 4-2. 
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1 Indeed, Montana-Dakota apparently did not prepare any economic analyses when 

2 considering whether to participate in Big Stone II. Instead, it qualitatively 

3 evaluated four options, three of which were coal-fired with the fourth being 

4 reliance on purchased power.'^ As Montana-Dakota explained m the South 

5 Dakota Public Utilities Commission Case: 

6 • The reference [in the testimony of MDU witness Stomberg] to a "model" 
7 was generic, and was intended to convey the concept of a hypothetical, 
8 purely quantitative model.'' 

9 • Montana-Dakota did not perform a purely quantitative model. The 
10 statement refers to the fact the expert judgment is required in r^ourt^e 
11 planning; not just quantitative modeling. 

12 - F o r its 2005 IRP, Montana-Dakota did not use a computer model to 
13 compare supply-side and demand-side resources.'' 

14 We agree with Montana-Dakota that expert judgment is required in resource 

15 planning but that is in addition to quantitative modelmg. Thus, we find diat die . 

16 Company's decision to commit to a more than One Billion Dollar coal-plant 

17 without havmg examined the economics ofthe various supply-side (let alone bodi 

18 supply- and deitiand-side) options to have been impmdent 

19 Q. What is the expected impact of Big Stone H on Montana-Dakota's residential 

20 customer rates? 

21 A. Montana-Dakota has estimated tiiat the addition of Big Stone II will increase its 

22 residential customer rates by approximately 20 percent, or about 1.9 cents/kWh^ 

23 excluding the potential impact of greerdiouse gas regulation. 

76 

79 

Response to Interrogatory 27 of Joint Intervenors' Sixth Set of Interrogatories and Combined 
Request for Production of Documents m South Dakota Public Utilities Commission Case 
No.EL05-0^. 

Interrogatory 28 of Joint Intervenors* Sixtii Set of Interrogatories and Combuied Request for 
Production of Documents in South Dakota Public Utilities Commission Case No.EL05-022. 

Ibid. 

Response to Interrogatory 58 of Joint Interveners' Sbctii Set of Interrogatories and Combined 
Request for Production of Docun^nts in South Dakc^ Public Utilities Commission Case 
NO.EL05-022. 
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Q. Have you reviewed the modeling by PA Consulting that is presented in the 

A. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Q. 

A. 

Q 

A. 

14 

15 

16 

17 

18 

19 

20 

21 Q. 

22 A. 

23 

testimony of Montana-Dakota witness Heidell? 

Yes. 

Does this modeling show that MDU's partiripatlon in the Big Stone H Project 

is prudent? 

No. The modeling aialyses presented by Mr. Heidell are flawed. 

Please describe the flaws you have identified in the modeling presented by 

MDU. 

Among the first things we noticed was how maigmal Big Stone Unit II was, even 

under MDU's base case assumptions. In feet, as shown in Table 8 below, MDU's 

ovm modelmg projects that the Big Stone II Project would operate at capacity 

fectors of only 38 percent to 56 percient These are significantly below what the 

other Co-owners arc forecasting for the plant 

Table 8; Big Stone Unit H Capacity Factor in MDU Modeling" 

2012 
63 

2013 ̂ 1 4 
54 55 

2015 
55 

2016 
65 

2017 
44 

2018 
44 

2019 2020 
44 45 

:^21 2022 
46 56 

TSXZi ̂ 2 4 
42 39 

20^ 
38 

However, Montana-Dakota's modeling did not assume that tiie company would 

make off-system sales. Consequently, the additional energy that MDU would 

receive fi^m Big Stone II, that is, the difference between Big Stone Unit IPs 

projected 88 percent annual capacity fector and the figures shown in Table 4 

would presumably be used to make off-system sales. 

Does Montana-Dala>ta have a financial incentive to make off-sfystem sales? 

Yes. Hoa Nguyen of MDU testified in the Big Stone II siting permit proceeding 

before the South Dakota Public Utilities Commission that in North Dakota, where 

Response to MCEA Infonnation Request 44 in MPUC Docket No. CN-OS-619. 

Applicants* Exhibit 41-B, page A-12. 
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1 60 percent of MDU's energy is sold, the Company "is allowed to k e ^ 15 pwcent 

2 ofthe margin" of off-system, off-peak sales. 

3 Q. Have you identified any other errors in Montana-Dakota's modeling ofthe 

4 Big Stone H Project? 

5 A. Lack of risk analysis was a common error among all the Big Stone II Co-owners, 

6 but PA Consulting's report e3q>licitly acknowledges that limitation, saying: 

7 PA's analysis was limited to base case scenarios using a combination 
8 of e^dsting unit costs provided by Montana-Dakota, and PA generic 
9 unit cost assumptions. Risks related to fiiel prices, load deviations 

10 from the forecast, environmental regulations, MISO mgffket design, 
11 and a range of other factors were not included m the study. 

12 In particular, MDU did not mclude m its modeling any costs associated with 

13 mandated restrictions on greenhouse gas emissions. 

14 In addition, the amount of DSM available for the model to select was very 

15 limited. 

16 Q. Did yon undertake any modeling of your own to address the limitations and 

17 errors in MDU's modeling? 

18 A. Yes. As part of our work in the Minnesota Big Stone II dockets, we reran MDU's 

19 modeling analyses using the Strategist model. 

20 Q. Please describe the Strategist modeling you undertook in the Minnesota 

21 dockets. 

22 A. Our goal from the beginning was to keep the MDU Strategist database intact; only 

23 making corrections to the database as a result of major errors in the modeling 

24 inputs. MDU provided its Stotegist database ui response to MCEA IR 138 m tiiat 

82 South Dakota Public Utilities Commission Case No. EL05-022, hearing transmpt at page 482. 
lines 10-17. 

Exhibit JAH-2, at page 2-1. 
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1 proceeding. The response provided us with one run. In the run, the following 

2 resources were available to the model durmg die planning period (2006-2025): 

3 • 1160 MW of Big Stone II (in ten 116-MW blocks), 

4 • 157.5 MW of wind (in five 31.5-MW blocks), 

5 • 217.5 MW of combustion ttu*bines (m five 43.5-MW blocks), 

6 • 1300 MW of combined cycle (in ten 130-MW blocks), 

7 • 580 MW of lignite coal (in five 116-MW blocks), 

8 • 580 MW of IGCC (in five 116-MW blocks), 

9 • 17.36 MW of DSM (hi one 7.36-MW block and 2 10-MW blocks, diese 

10 10-MW blocks are mutually exclusive), 

11 i 225 M W of a baseload contract (in three 75-MW blocks), and 

12 • 105 MW of an Xcel peaking contract for one year (in one 105-MW block). 
13 Q. What changes did you make to MDU's modeling? 

14 A. We wanted to test very specific scenarios to determine whether Big Stone Unit II 

15 would remain MDU's least-cost option. As such, we ran the following scenarios; 

16 • Include the low Synapse CO2 price and input CO2 emission rates for 

17 MDU's altematives. 

18 • Include the mid Synapse CO2 price and input CO2 emission rates for 

19 MDU's altematives. 

20 • Increased wind resource availability to 315 MW. 

21 • Increased DSM. 

22 • Increased Big Stone II's capital cost by 10%. 

23 In each of these scenarios, we made no other changes to the model. 
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Q. What were the results of this modeling? 

A. Table 9, below, shows the amount of Big Stone n capacity mcluded in die least 

cost plan as determined by Strategist, includmg MDU's preferred plan. 

Table 9: Amount of Big Stone E Added in Least Cost Flan 

9 

10 

11 

12 

Scenario 

MDU Prefened Plan 

Low CO2 Price 

Mid CO2 Price 

Increased Wind Availability 

Increased DSM 

Increased BSII Capital Cost 10% 

116MW 

OMW 

OMW 

116MW 

OMW 

OMW 

The addition of Big Stone n is highly sensitive to model assumptions and 

consequently, the model only chose Big Stone II Project m the increased wmd 

availability case that we ran. 

Q. What resources did the model pick as an alternative to Big Stone H? 

A. It depends upon the scenario. In general additional wind and CT capacity was 

added instead of Big Stone II. Table 10, below, shows die MW capacity additions 

of new resources m each ofthe four plans shown above m which the model 

selected none ofthe Big Stone II Project 
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Capacity Additions of New Resources under Five Scenarios 
Scenario 

LowCOj 
Price 

MIdCOz 
Price 

Increased 
DSM 

Increased 
BSIICapHal 
Cost 10% 

, . Xcel 

Contract 

105 MW 

CT 

174 MW 

174 MW 

131 MW 

174 MW 

Wind 

158 MW 

158 MW 

63 MW 

95 MW 

MDU 

DSMI 

7MW 

n/a 

7MW 

MDU 

DSM 2 

n/a 

MDU 

DSM 3 

10 MW 

n/a 

3 Q. Can you explain why the model selected 116 MW of Big Stone H in the 

4 Increased Wind Availability scenario that you ran? 

5 A. Yes. The model selected 116 MW of Big Stone El m that scenario because MDU 

6 had constrained the Strategist model to select either 0 MW of its share of Big 

7 Stone II or all 116 MW. That is, the model was unable to select some, but not all, 

8 of MDU's share ofthe project 

9 We subsequently reran the Increased Wind Availability scenario and allowed the 

10 Strategist model to select between 0 and ten blocks of Big Stone II (with each 

11 block 11.6 MW in size) ui 2012, mstead of constraining it to choose either 0 MW 

12 or 116 MW. In this case, die model selected only 23.2 MW of Big Stone II 

13 instead ofthe 116 MW that the model had originally selected. 

14 More importantly, the Strategist model selected only 23.2 MW of Big Stone n 

15 under MDU's Base Case assumptions, rather than 116 MW, when the model was 

16 allowed to select up to ten 11.6 MW blocks ofthe Project in 2012, instead of 

17 constraining it to choose either 0 MW or 116 MW. In addition, we found that 

18 usmg all of MDU's Base Case assumptions, the Strategist model did create a non-

19 Big Stone n plan that had a slightly lower net present value than did MDU's 

20 Preferred Plan with 116 MW of die Project 

• 
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Would any of these least-cost plans substitute as MDU's preferred plan? 

No. Additional analysis would be necessaiy to ihake that determination. For 

example, we have not performed a combination run in which both increased wind 

and DSM resources were made available to the model. Our intent was not to 

create a preferred plan but ratiier to test MDU's assertion that its least-cost plan 

includes 116 MW of Big Stone II and the sensitivity of that conclusion to the 

input assumptions made by MDU. 

Please summarize your conclusions concerning MDU's resource planning 

and modeling analyses? 

MDU's resource planning and modeling analyses do not show that Big Stone II is 

the lowest cost or best option for its ratepayers and, consequratiy, do not 

demonstrate that the Company's participation m the Big Stone II Project is 

pmdent. 

VIH. THE TWO ECONOMIC ANALYSIS PRESENTED BY OTP AND 
MONTANA-DAKOTA V^TTNESS ROLFES DO NOT SHOW THAT 
PARTICIPATION IN THE BIG STONE II PROJECT IS PRUDENT 

Have you reviewed the two economic studies that are discussed by OTP and 

Montana-Dakota witness Rolfes? 

Yes. We have reviewed in detail the two economic studies that are included as 

Exhibits Nos. MR-l and MR-2. 

Do these studies demonstrate that the addition of Big Stone H is prudent? 

No. The two studies presented by Mr. Rolfes do not show that OTP and Montana-

Dakota's participation in the Big Stone II Project is pmdent In particular, neither 

study compared Big Stone II to DSM and/or renewable altematives in a complete 

and unbiased manner. Consequentiy, theh results are not credible. 
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1 Q. Did the September 2005 Generation Alternatives Study (Exhibit No. MR-1) 

2 evaluate the economics of DSM or a renewable alternative to Big Stone II? 

3 A. The Generation Altematives Study did not examine DSM as part of an altemative 

4 to die Big Stone II Project However, among the six altematives considered, tiic 

5 Generation Altematives Study did examine a wind-gas alternative. Unfortunately, 

6 the evaluation ofthe wind altemative in the Generation Altematives Study had 

7 two fiaws which substantially biased its results in fevor ofthe 600 MW 

8 supercritical PC altemative that was essentially Big Stone n. 

9 Q. What were the two flaws which critically biased the economic analyses 

10 presented in the Generation Alternatives Stutfy against the wind-gas 

11 alternative? 

12 A. First, the Generation Altematives Study assumed that the wind resources had no 

13 capacity value and, therefore, required a 600 MW backup natural gas-fired 

14 combined cycle fecility. Second, die Stucfy limited the amount of wind in the 

15 altemative to 600 MW which meant that substantially more than half of the 

16 energy provided by the altemative would be produced by the more expensive 

17 combined cycle fecility. Together, these assumptions significantly mo'eased the 

18 cost of the wind-gas altemative in the Generation Altematives Study, 

19 Q. Is the assumption that wind facilities have no capadty value, and therefore 

20 require a 100 percent backup, consistent with the assumptions made in the 

21 most recent Int^rated Resource Plans filed by OTP or Montana-Dakota? 

22 A. No. The capacity tables m Otter Tail Power's 2006-2020 Resource Plan CTcdit 

23 wmd with a capacity value of approxunately 15 percent in the summer and 

24 approximately 20 percent in the winter.** 

" Otter Tail Po\wr Con^)any's 2006-2020 Resource Plan, dated June 28,2005, Table 4-B, at page 
4-9. 
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1 Q. Was the assumption that wind fecilities have no capacity value, and therefore 

2 require 100 percent backup, consistent with the testimony sponsored by the 

3 Big Stone H Co-owners in either the South Dakota or the Minnesota Big 

4 Stone H proceedings? 

5 A. No. The testimony of Heartland witness McDowell in South Dakota noted that 

6 wind generation is accredited to be available 20 percent ofthe time for MAPP 

7 load and c^ability planning purposes.̂ ^ Similarly, SMMPA witness Geschwind 

8 noted a 20 percent capacity value for wmd when he testifies that "SMMPA would 

9 have to install approximately 5 MW of nameplate wind capacity for eveiy 1 MW 

10 of nameplate capacity fix>m Big Stone Unit II to arrive at the same level of 

11 MAPP-accredited capacity."*^ 

12 Q. Please explain how Umiting the amount of wind resources to 600 MW biased 

13 the Generation Alternates Stutfy. 

14 A. Each of the altematives considered in the Generation Altematives Study were 

15 designed to provide the same amounts of capacity for reliability (600 MW) and 

16 energy (approximately 4,625 GWh). Because h assumes that the wind resources 

17 have zero capacity value, in the wind altemative examined, the Stutfy added 600 

18 MW of natural-gas fired combmed cycle capacity to "back up" the 600 MW of 

19 wind it assumed would be built By luniting the amount of wind resources to 600 

20 MW, the Study limits the eneigy that would be produced by that wind capacity to 

21 2,102 GWh (assuming a 40 percent capacity factor for wind). This means tiiat 

22 2,523 GWh, or more than half of the required energy, would be generated by the 

23 fer more expensive natural gas-fired combined cycle fecility. This mcreases the 

24 overall cost ofthe wind-gas altemative. 

Applicants* Exhibit 4 in South Dakota Public Utilities Commission Case No. EL05-022, at page 8, 
lines 7-8. 

Applicants* Exhibit 5 in South Dakota Public Utilities Commission Case No. EL05-022, at page 
10, line 22, to page 11, line 2, 
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1 Instead of assuming that oniy 600 MW of wind would be built, the Generation 

2 Altematives Study could have assumed that the wind-gas altemative included 800 

3 MW of wind resources. In diis scenario, wind would be expected to provide 2,803 

4 GWh of energy, or approximately 61 percent ofthe total required 4,625 GWh. 

5 The remaining 1,822 GWh, or 39 percent, ofthe required energy would be 

6 generated by the sigriificantly more expensive natural gas-fired fecility. 

7 Or, the Generation Altematives Study could have assumed that the wind-gas 

8 altemative mcluded 1200 MW of wind resources. In this scenario, wmd would be 

9 expected to provide 4,205 GWh, or approximately 91 percent, of die total 

10 required 4,625 GWh. Only 420 MWh, or less dian tssi percent ofthe total, would 

11 have to be generated at the more expensive natural gas-fired facility. 

12 Q. Are there any circumstances under which a utility would undertake a wind 

13 project with a dedicated gas backup constrained to run when wind is not 

14 generating energy, as the Co-owners have assumed in the Generation 

15 Altematives Stutfyl 

16 A. It is difficult to imagine tiiat such a situation would ever occur for the Big Stone II 

17 Co-owners. First, it is illogical and contrary to customary practice to build one 

18 generatmg unit to "back up" a second unit. Usual practice is to back up the entire 

19 pool of generation, not just an individual unit. 

20 Second, to have, but not to bid or operate a gas unit, could be a violation ofthe 

21 current MISO rules since the Co-owners could be accused of withholding 

22 capacity from the market This example also violates the principles of economic 

23 dispatch since a unit will mn when it is economic to do so, not simply m cases 

24 where it would be supplymg energy not generated by a wind turbme. So, in 

25 practice, the gas "backup" would not be constrained. 
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1 Q. Did the Generation Alternatives Stutfy properly calculate the Production Tax 

2 Credit for wind facilities? 

3 A. No. The study assumed a levelized value of $12/MWh for the Production Tax 

4 Credit ("PTC") for wind facilities, which understated the value ofthe PTC by not 

5 counting the additional tax benefit ofthe PTC because it is a credit on tax liability 

6 rather than a dollar of taxable income. 

7 For example, a 2005 study by the Energy Information Administration ("EIA") 

8 shows that the PTC is worth approxunately $28/MWh levelized over a 10-ye^ 

9 period or $21/MWh levelized over a 20-year period, assuming a 38% marginal 

10 tax rate. Another study by the National Renewable Energy Laboratory found that 

11 the PTC could be worth as much as $23/MWh levelized over a 15-year period, 

12 assuming a 40% tax rate. 

13 Q. Did the September 2005 Generation Alternatives Studies reflect the currentiy 

14 estimated cost ofthe Big Stone H Project and/or any greenhouse gas 

15 regulations? 

16 A. No. 

17 Q. Is it possible that there are wind with hydro and/or demand-side 

18 management measures that would have lower costs than the wind-gas 

19 combinations you have looked at in your revisions to the Co-owners' 

20 Generation Alternatives Stutfy? 

21 A. Yes. There is evidence of additional, very low cost demand-side management 

22 measures available to the Co-owners. 
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Did the Generation Alternatives Study examine a combination of renewable 

resources, other than the 600 MW wind-600 MW gas mix, to meet the 

projected needs ofthe Co-owners? 

No. The Generation Altematives Study did not examine, with the exception of gas 

and wind, any combmations of resources, such as a portfolio of wmd, demand-

side measures, and hydro, to meet the projected needs ofthe Co-owners. 

Does the second analysis discussed by Mr. Rolfes, that is, the October 2006 

Revised Analysis of Baseload Generation Alternatives^ demonstrates that OTP 

and Montana-Dakota's participation in the Big Stone H Project is prudent? 

No. The Revised Analysis of Baseload Generation Altematives is significantly 

flawed and biased in fevor ofthe Big Stone II cation. 

What is the basis for this conclusion? 

The study analysis suffers fi'om the followmg flaws: i B 

• It does not examme DSM and hydro at all. 

• It rejects wind as a baseload resource and considers it as only a n(»i-firm 
resource.^' 

• It assumes no contmuation ofthe wind Production Tax Credit. 

• It appears to use an estimated Big Stone II Project capital cost that does 
not refiect the additional $ 199 million that Black & Veateh has projected 
will be the result ofthe short-term spending reduction plan adopted by the 
Co-owners in August of this year.*^ 

Exhibit No.MR-2, at page 3. 

Ibid, at page 4. 

Exhibit No. MR-2, Table 1, at page 3. 
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1 Q. Is it possible that there are wind with hydro and/or demand-side 

2 management measures that would have lower costs than the wind-gas 

3 combination that has presented in Exhibit No. MR-2? 

4 A. Yes. We believe that there is evidence of additional, very low cost demand side 

5 management measures avmlable to OTP and Montana-Dakota. 

6 Q. Do you believe that wind can be a baseload resource? 

7 A. Yes. Wind can be part of a portfolio of resowces that can provide needed capacity 
8 and baseload energy. 

9 Indeed, as die 2004 Wind Integration Sttufy - Final Report i^^red for Xcel 

10 Energy and the Minnesota Department of Commerce has noted: 

11 Many ofthe earlier concerns and issues related to the possible 
12 impacts of large wind generation fecilities on the transmission grid 
13 have been shown to be exaggerated or unfounded by a growing 
14 body of research studies and empirical understanding gamed fiom 
15 the installation and operation of over 6000 MW of wind generation 
16 in tiie United States.* 

17 Wind power can reduce the need for other capacity and provide low cost energy. 

18 One of die Big Stone II Co-owners, GRE agrees, stating m discovery in tiie 

19 Minnesota Certificate of Need proceedmg for die transmission line that "GRE 

20 believes that renewables and conservation could serve at least a portion of future 

21 baseload power needs."^* In fact, when combined with otiier energy resources, 

22 wind can produce energy in pattems comparable to a baseload generation fiicility. 

23 At the same time, die effects of short term wind variability cwi be mitigated by 

24 building a larger number of wind torbines and by siting the wind turbmes in 

25 different geographic locations. 

Wind Integration Study-Final Report, prepared for Xcel Energy and the Minnesota Department of 
Commerce by EnerNex Corporation and Wind Logics, Inc., dated September 28,2004. 

Response to MCEA Ut No. 73 in MNPUC Docket No. CN-05-619. 
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1 Moreover, studies and actual operating experience has shown that fmrly high 

2 penetrations of wind generation can be mtegrated mto the electricity system (up to 

3 20% of system peak demand^ or more) without havmg adverse impacts on the 

4 reliability or stability ofthe electric grid. Some additional regulation or load-

5 following support may be needed if large amounts of wind are added to the grid, 

6 but that can be provided by existing facilities.'^ OTP and Montana-Dakota 

7 witness Mark Rolfes has admitted the same, saying "The [Balancing Area 

8 Authority] simply must have enough generation available to handle varmtions 

9 between expected and actual generating level of wind on a second-by-second 

10 basis. Presuming some type of pre-scheduling was performed based upon wind 

11 forecasts, this amount can be a relatively small fraction ofthe nameplate edacity 

12 ofdiewind."^ 

13 I also would make two conunents regarding the claim in the that the Big Stone II 

14 Co-owners need a fully dispatehable facility. First, the electric grid and, indeed, 

15 many ofthe Co-owners, ahready have fully dispatehable facilities. OTP and 

16 Montana-Dakota have not shown any evidence why new generation also must be 

17 fully dispatehable. Second, none ofthe economic and/or modeling studies that we 

18 have seen from any ofthe Big Stone II Co-owners, including OTP and Montana-

19 Dakota, reflected any dispatching ofthe proposed Big Stone II fecility in re^onse 

20 to changes in demand or any other fector(s). Instead, these studies have assumed 

21 that Big Stone II will operate "flat-out" at an 88 percent average annual capacity. 

9Z *^tili1y Wind Integration State ofthe Arf * report prepared by Utility Wind Integration Group m 
coopsation with American Public Power Association, Edison Electric Institute and National Rural 
Electric Cooperative Association, dated May 2006. 

''Grid Impacts of Wind Power Variability: Recent Assessments from a Variety of UtiUties in the 
United States," Parson, Mulligan, et al., presented at the 2006 European Wind Energy Conf^^nce. 

Response to Interrogatory 33 ofthe Joint Intervenors* Sixtii Set of Interrogatories and Combined 
Set of Request for Production of Documents. 
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1 Q. Is it reasonable to assume that the Production Tax Credit will not be 

2 renewed before it expires at the end of 2008? 

3 A. No. We believe that it is reasonable to assume that the Production Tax Credit will 

4 be renewed given (1) its history, (2) increasmg concern over U.S. dependence on 

5 foreign sources of energy, and (3) mountmg concern over global warmmg and 

6 climate change the resulting interest in providing subsidies to non-carbon emitting 

7 technologies. This is particularly tme given the results ofthe recent 

8 Congressional elections. 

9 Interestingly, the Big Stone H Co-owners filed rebuttal testunony on December 8, 

10 2006 that argued that it was not reasonable to expect that the Production Tax 

11 Credit would be extended before it expired at its then-scheduled expiration date of 

12 December 31,2007. However, without hours ofthe filmg of that t^timony, the 

13 outgomg U.S. Congress extended the Production Tax Credit by an additional year 

14 to the end of 2008. 

15 Q. Do the same flaws invalidate the carbon price break-even analysis in the 

16 Revised Analysis of Baseload Generation Alternatives'! 

17 A. Yes, 

18 Q. Do you nevertheless have any comments on the results of the carbon-

19 breakeven anatysis in the Revised Anafysls of Baseload Generation 

20 Alternatives? 

21 A. The break-even carbon dioxide cost shown m the Revised Analysis of Baseload 

22 Generation Alternatives for the investor-owned utility ovmership stmcture, such 

23 as OTP and MDU, widiout the wind Production Tax Credit is E^proxlmately 

24 $11.10/ton. This is between our levelized Synapse low- and mid-C02 prices. 

25 The break-even carbon dioxide cost shown in the study for the investor-owned 

26 utility stmcture, with the wind Production Tax Credit, is only approximately 

27 $5/ton, in 2006$. This is substantially below even our Synapse I0W-CO2 price 

Page 77 



Direct Testimony of David A. Schlissel 
North Dakota Public Service Conunission Case Nos. PU-06-481, PU-06-482 

PUBLIC VERSION 

1 Q. Are you surprised that the Co-owners have filed the September 2005 Anafysis 

2 of Baseload Generadon Alternatives (Exhibit No. MR-1) and tiie October 2006 

3 Revised Analysis of Baseload Generation Alternative (Exhibit No. MR-2) hi 

4 support of their request for an advanced determination ofthe prudence of 

5 their participation in the Big Stone H Project? 

6 A. Yes. The Big Stone II Co-owners, including OTP and Montana-Dakota were very 

7 adamant in their position in the hearings before the South Dakota Public Utilities 

8 Commission that such an comparison based on levelized costs was not 

9 appropriate. For example, the Co-owners noted the following m their 

10 interrogatory responses: 

11 It must be noted that simply comparing $/MWh busbar costs of 
12 dissimilar projects is misleading and violates the most basic 
13 principles of integrated resource plarming. Such a comparison 
14 completely ignores the impact ofthe costs and benefits a smgle 
15 resource can have on other resources, and provides only lunited 
16 information on how any particular resource matehes up with a 
17 utility's existing resource mix, the existing load requirements, or 
18 the electrical system in total.'^ 

19 Consequentiy, I am surprised that OTP and Montana-Dakota have filed Exhibits 

20 Nos. MR-1 and MR-2 if they tmly do believe this way about the lunits of 

21 levelized cost analyses. 

22 For the same reason, I am sunilarly surprised that OTP witness Uggemd has 

23 testified that Otter Tail decided to pursue construction of a supercritical 

24 pulverized coal plant at the Big Stone site as a joint project because of **the 

25 proposed plant's low busbar cost and high reliability."^ 

95 

95 

Applicants* response to Interrogatory No. 17 of Joint Intervenors* Sbcth Set of Interrogatoiies and 
Combined Request for Production of Documents in Soutii Dakota Public Utilities Commission 
CaseNo.EL05-022. 

Direct Testimony of Ward Uggerud, at p ^ e 4, lines 12-13. 

Page 78 



Direct Testimony of David A. SchUssel 
North Dakota Public Service Commission Case Nos. PU-06-481, PU-06-482 

PUBLIC VERSION 

1 Q. Do you believe that such levelized analyses can serve a useftal function? 

2 A. Yes. Although we believe that the levelized analysis presented in Exhibits Nos. 

3 MR-1 and MR-2 are fetally fiawed, as discussed above, we believe that the use of 

4 levelized costs is a usefiil tool m the screening of possible altematives to be 

5 studied in greater detail to capture the various factors noted by tiie Co-owners. 

6 Q. Does this complete your testimony? 

7 A, Yes. 

8 

9 

10 

11 

12 

13 
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