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Dear Mr. Johnsen: 
 
The attached “Final Report on the CWL Integrated Resource Plan-2013 Update” is 
provided in accordance with the authorization provided by CWL for Burns & McDonnell 
to provide an update to the 2008 Integrated Resource Plan (2008 Study) that provided 
direction for supply side and demand side resource development. The overall objective of 
the analysis was to review the supply side resource changes since the 2008 Study and 
impacts from existing demand side programs offered by CWL to determine if any 
revisions were warranted to the more attractive supply side options in meeting CWL 
forecasted demand and energy requirements recommended in the 2008 Study.   
 
APPROACH 
Information was requested from CWL to update the current supply and demand side 
conditions.  This data included the major issues of load forecast, changes in its supply 
side resources, RPS requirements and existing demand side programs.  The load 
projections were then combined with the available resources to determine if and when the 
existing resources would be inadequate to meet the load projections.  A review of both 
the capacity (MW) capabilities and the energy (MWh) sources to meet projections was 
considered. 
 
Assumptions on a variety of inputs to the analysis were developed and provided for 
review by CWL.  The assumptions included fuel and market energy price forecasts, 
operation and maintenance costs for existing resources, financial parameters, and a 
variety of other assumptions.  Burns & McDonnell developed supply side resource 
options for consideration and reviewed the projected capital, operations and maintenance 
costs with CWL.   
 
The information about the current DSM programs offered by CWL included participation 
levels and demand and energy impacts from the programs.  No new programs were 
considered to be added in the 2013 Update.  Review of expected results and benefits were 
developed based on CWL historic information. 



Mr. Tad Johnsen 
August 6, 2013 
Page 2 

 

 
An analysis of potential supply side resources to meet the load projections was 
performed.  This analysis was done to establish the attractive future considering the load 
forecast being met with supply side resources while meeting the RPS requirements.  
Expected results from the current offered DSM programs were developed and considered 
in the review of supply side needs. 
 
Supply Side 
Supply side options were selected for consideration by Burns & McDonnell based on its 
experience with current available options.  CWL system capacity requirements were 
considered with allowance of a reserve margin of 14 percent of peak load less firm 
purchases.  The resource options were developed considering the expected deficits of 
capacity for CWL and typical sizing for the options. 
 
For supply side options, Strategist was used to select the MW amount and timing of 
resource options to add and satisfy the utility’s annual requirements over the study 
period.  The program iterates to arrive at optimal portfolios for the options considered.  
Due to current environmental policies, natural gas fired and renewable alternatives were 
the only resource options considered. 
 
Demand Side 
The existing DSM programs being offered by CWL were reviewed.  The load forecast 
provided by CWL included the effects of ongoing DSM programs which were considered 
to continue at their historic levels.  The 2013 Update did not consider any new programs 
but directed efforts to identify more CWL specific information on participation levels, 
actual demand and energy reductions achieved and expected reductions of demand and 
energy based on estimates of CWL end use inventory. 
 
SUMMARY OF CONCLUSIONS 
Based on the analysis of CWL’s system contained in the attached report and factors 
affecting the electric utility industry, Burns & McDonnell offers the following 
conclusions for consideration by CWL: 

1. The existing DSM programs appear to be providing positive benefit with regards to 
CWL’s load requirements and should be continued.   
 

2. CWL should continue to work with the City to improve the application and enforcement 
of more efficient building codes across the commercial and residential sectors.  The 
current situation where CWL attempts to entice building owners to improve their 
building’s efficiency through use of CWL incentives after they are constructed is not a 
good use of CWL capital or human resources. 



Mr. Tad Johnsen 
August 6, 2013 
Page 3 

 

3. CWL’s supply side expansion options are essentially limited to natural gas fired and 
renewable energy resources.  The need to add these resources, with the expected load 
forecasts, does not occur until approximately 2019.  CWL should monitor the cost of 
capacity from the area market to determine if the actual construction of resources is more 
economical. 

 
4. CWL should continue to review its rate structure to review the impact of declining sales 

from DSM and the potential impact due to increasing use of net metered solar PV.   
 
We look forward to meeting with the Task Force to discuss the analysis of the 
information discussed in the attached report.  Should you have any questions or 
comments, please do not hesitate to call. 
 
Sincerely, 

 
Jeff Greig 
General Manger 

 
Kiah Harris, PE 
Project Manager 
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EXECUTIVE SUMMARY 

Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) was retained by the City of 

Columbia, Missouri, Water and Light Department (CWL) to perform an update to the Integrated Resource 

Plan prepared by Burns & McDonnell in 2008 (2008 Study). This update to the 2008 Study (referred 

hereafter as the 2013 Update) evaluates the changes in the supply side resources to meet the future load 

requirements of Columbia, Missouri, since 2008 and provides analysis of future supply side resources to 

meet the expected needs of CWL.  The existing DSM programs offered by CWL are reviewed in the 

context of the supply side futures.  This report presents an overview of the analysis performed on the 

supply and demand side issues. 

ES.1 LOAD FORECAST 

The load forecast used in the analysis was based on a load forecast provided by CWL.  The combined 

system energy requirements were projected to grow at an average annual rate of 1.8 percent during the 

time period in the 2008 Study.  The revised forecast indicates that energy is projected to grow at 2.2 

percent.  The load factor is projected to increase from approximately 50 percent to approximately 52 

percent over the study period. Demand was expected to grow at a slightly lower percentage (2.0 percent) 

than the annual energy growth. The combined base energy and demand requirements forecast for the 

CWL load are shown in Table ES-1. When compared to the forecast provided for the 2008 Study, both 

the energy and demand projections for the recent forecast are lower.  
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Table ES-1: CWL Demand and Energy Forecast 

Year
Coincident Peak
Demand (MW)

Total Energy
(GWh)

2008 Study 2013 Update 2008 Study 2013 Update

2008 278 1,221

2009 284 1,244

2010 289 1,266

2011 295 1,292

2012 300 1,318

2013 306 285 1,340 1,251

2014 311 289 1,362 1,278

2015 317 294 1,388 1,304

2016 322 300 1,414 1,329

2017 328 306 1,437 1,358

2018 333 312 1,459 1,393

2019 339 318 1,485 1,427

2020 344 325 1,511 1,461

2021 350 332 1,533 1,495

2022 357 338 1,564 1,532

2023 364 345 1,594 1,569

2024 371 353 1,629 1,607

2025 378 360 1,656 1,645

2026 385 366 1,686 1,663

2027 392 373 1,717 1,695

2028 399 381 1,752 1,727
Average Annual

Increase 1.8% 2.0% 1.8% 2.2%  

 

The forecast as provided by CWL includes projections of historical levels of demand side program 

acceptance by the CWL customers.                   

ES.2 EXISTING RESOURCES 

CWL receives energy from a variety of existing generation resources, which includes jointly and wholly 

owned coal-fired steam units, natural gas-fired combustion turbines, wind, and landfill gas facilities. The 

most significant change in capacity since the 2008 Study has been the acquisition of the balance of the 

Columbia Energy Center (CEC). The CEC is now totally owned and operated by CWL. Table ES-2 lists 

the existing generation resources and their capacities available to CWL. A description of each of the 

existing CWL resources is provided in the Section 2. 
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Table ES-2: Existing CWL Generation Resources 

Unit Description Net Unit Nameplate 
Capacity (MW) 

Bluegrass Ridge[1] Wind 6.3 
NextEra Crystal Lake 3 [1] Wind 10.5 

Columbia & Ameresco Landfill Gas 5.0 

Distributed Generators Diesel Generation 12.5 

Columbia Energy Center Combustion Turbine 144.0 

CWL Turbine 5[2] Coal-Fired Steam 16.5 
CWL Turbine 6 Combustion Turbine 12.5 

CWL Turbine 7[2] Coal-Fired Steam 22.0 
CWL Turbine 8 Gas-Fired Steam 35.0 

Iatan II Coal-Fired Steam 20.0 
Nearman Creek(3) Coal-Fired Steam 20.0 

Prairie State Coal-Fired Steam 50.0 
Sikeston Coal-Fired Steam 66.0 

 Total Nameplate MW: 
Total MW with Wind Credit Adjustment: 

420.3 

408.2 
1.  Nameplate capacity‐Accredited at 14.7% for calendar year 2012. 

  2.  CWL Turbines 5 and 7 scheduled to be retired in 2015. 

  3.  Contract Termination May 1, 2013 

Figure ES-1 shows a balance of loads and resources (BLR) for the CWL system using the previously 

described load forecast and existing generation and purchase resources assuming 14.7 percent accredited 

capacity of nameplate wind. A utility is also required to maintain reserves to meet unit outages and 

planning uncertainties. Prudent utilities also use reserves to meet economic growth larger than expected. 
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Figure ES-1: Current CWL Balance of Loads and Resources, 2011-2027 
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The major changes since the 2008 Study are the acquisition of the balance of the capacity at the CEC, the 

commercial operation of the Iatan II and Prairie State resources and the termination of the Nearman Creek 

Contract. It is assumed in the above figure that CWL Downtown Turbines 5 and 7 are retired at the end of 

2015. 

Specific to the CWL system, it is expected that CWL will require the addition of renewable energy to 

remain compliant with the City’s renewable mandate. It is estimated that approximately an additional 

55MW of wind generation will be required by 2030. This capacity could be reduced should the energy 

come from another qualifying renewable source. 

ES.3 NATURAL GAS 

The assumption for the cost of natural gas has been one of the most dramatic changes in resource plans 

developed since 2008. The rapid rise of hydraulic fracturing (fracking) in the drilling process for oil and 
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natural gas in the United States has led to dramatic changes in the amount of natural gas available in the 

US. This supply glut has created pricing of natural gas well below the projections provided by various 

sources in the 2008 period. Figure ES-2 provides a comparison of the forecast for natural gas used in the 

2008 Study and forecast data used in this 2013 Update. Both of the forecasts were developed using data 

from the Energy Information Agency.   

Figure ES-2: EIA Natural Gas Forecast 

 

ES.4 RESOURCE OPTIONS 

ES.4.1Traditional 

The traditional resource options for CWL are all natural gas-fired resources. The options include: 

 Partnership in a large combined cycle unit 
 Locally constructed reciprocating engines or combustion turbines 
 Addition of combined cycle operation to the CEC 

Analysis of these assets is discussed in Section 3. The levelized cost of electricity (LCOE) of the assets 

across a range of capacity factors is shown in Figure ES-3 
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Figure ES-3: Levelized Cost of Electricity Evaluation 
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As presented in Figure ES-3, the large CCGT alternative provides a lower LCOE for all capacity factors 

between 10 to 100 percent compared to the CEC conversion to CCGT and the reciprocating engines based 

on the assumptions used herein. The large CCGT alternative is estimated to be lower cost due to its lower 

heat rate and lower capital cost investment due to the large economies of scale. However, CWL would not 

be able to develop and construct a large CCGT option solely on its own and would be dependent on 

participation from other utilities. The CEC conversion to CCGT operation is slightly higher in cost than 

the reciprocating engine alternatives across the varying capacity factors.   

The results of the Strategist analysis using the base assumptions are shown in Table ES-3. Each of the two 

futures included hundreds of portfolio combinations. The associated 2013$ NPV of the lowest cost 

portfolio for each scenario is also included in Table ES-3. 
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Table ES-3: Strategist Scenarios Analyzed Base Assumptions 

Partner Future CWL Control Future

Scenario 1 2

Plan Year RESOURCE (Capacity) RESOURCE (Capacity)

2013

2014

2015

2016

2017 DEF(6) DEF(6)

2018 DEF(13) DEF(13)

2019 DEF(20)
RECIP BLOCK(9)
RECIP ENGINE(9)

DEF(2)

2020 DEF(28)
RECIP ENGINE(9)

DEF(1)
2021 DEF(36) RECIP ENGINE(9)

2022 1x1 7FA CCGT 25%(95) DEF(7)

2023
RECIP ENGINE(9)

DEF(6)
2024 DEF(15)

2025 DEF(23)

2026 DEF(30)

2027 DEF(39)

2028 DEF(48)

2029 DEF(5) DEF(55)

2030 DEF(13) DEF(63)

NPV UTILITY COST (@ 4.0%)

PLANNING PERIOD ($000) $1,604,241 $1,626,830

% DIFFERENCE (FROM LOWEST COST) 0.00% 1.41%

Note:  DEF(MW) indicates capacity purchases from the MISO market to cover the capacity

deficit for that year.  

ES.4.2 Solar PV Assessment 

The value of solar energy to the CWL system is to reduce the amount of energy that needs to be imported 

from the MISO market and the transmission losses associated with the delivery. The losses include those 

on the CWL distribution system. Burns & McDonnell developed an analysis of the expected value of 

solar energy to CWL for use in assessing the appropriate level of rebate for its solar programs. The 

analysis compared the hourly output from the solar PV array provided by CWL to the corresponding day 

ahead LMP at the CWL MISO load node. Table ES-4 provides the NPV of the value of solar energy to 

CWL based on the LMP projections.   
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Table ES-4: Avoided Costs to CWL of 1kW Solar Array (20 years) 

  

Annual Discount Rate 4% 
Monthly Discount Rate 0.33% 
NPV ($/kW)October 2013 through October 2033 $1,073.12  
kWh/Year 1462.51 

 

As the price of solar decreases (and electricity rates increase at the retail level) the use of solar will 

increase in net metering applications. Utilities will need to be aware of the potential erosion of retail kWh 

sales and the impact this may have on the rates. For example, at the residential level rates usually include 

a customer charge and an average kWh charge. If the kWh rate includes fixed costs of the utility, the 

decline in retail sales due to the net metered solar will reduce the revenue collected to cover the fixed 

costs. This will require the utility to either adjust the customer charge or increase its average kWh charge. 

ES.5 DEMAND SIDE MANAGEMENT 

Previous analyses for CWL with regard to Demand Side Management (DSM) programs have used 

“typical” data from other utilities. This data has been used where it was appropriate to reflect the expected 

results of potential DSM programs as developed by CWL. The scope of study for this 2013 Update was 

developed to move away from using data from outside sources and move towards the use of CWL 

specific data. Many of the most beneficial programs identified in the 2008 Study have been implemented 

by CWL. Several of these programs have been active since 2009.  Certain aspects of the programs have 

been active for much longer. The actual results of the programs are used where possible. 

The total demand and energy savings by program for the programs currently offered by CWL is shown 

below in Table ES-5. The table also provides the cost benefit of the programs. The benefits of the 

programs were valued using the net present value of the avoided demand and energy across the ten year 

period of 2012 to 2021 using the cost of demand and energy as determined in the supply side analysis 

discussed in Section 3. As seen, the benefits of the active programs are greater than the costs for all 

programs except for the Commercial HVAC program. The details of the analysis are included in 

Appendix C. 
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Table ES-5 Historical DSM Program Demand and Energy Savings 

Historial Participation and Demand/Energy Savings Strategist Data

Historical 
Participation

Historical 
Participation 
Percentage

Total MW 
Reduction

Total MWh 
Reduction Total Cost $/MW $/MWh

$383,173.34 $494.12

RESIDENTIAL
Avoided Demand

Cost ($)
Avoided Energy

Cost ($)
Total Avoided

Cost ($)
Continue
Program

Program
Savings

Home Performance
 with Energy Star

2010 607 2.57% 0.173 570 $233,473 $66,289 $281,845 $348,134 yes $114,661
2011 906 3.84% 0.245 843 $515,369 $93,877 $416,334 $510,211 no ($5,158)
    Total 1,513 6.40% 0.418 1,413 $748,842 $160,166 $698,178 $858,345 yes $109,503

Air Conditioner or
 Heat Pump Rebates

2010 192 0.81% 0.112 289 $65,500 $42,915 $142,701 $185,617 yes $120,117
2011 368 1.56% 0.133 564 $141,230 $50,962 $278,572 $329,534 yes $188,304
    Total 560 2.37% 0.245 853 $206,730 $93,877 $421,273 $515,150 yes $308,420

Online Energy Audit
2010 1,396 5.91% 0.000 377 $0 $0 $186,243 $186,243 yes $186,243
2011 605 2.56% 0.000 163 $8,260 $0 $80,714 $80,714 yes $72,454
    Total 2,001 8.47% 0.000 540 $8,260 $0 $266,957 $266,957 yes $258,697

Energy Audits
2010 276 1.17% 0.000 317 $0 $0 $156,418 $156,418 yes $156,418
2011 576 2.44% 0.000 105 $0 $0 $52,006 $52,006 yes $52,006
    Total 852 3.61% 0.000 422 $0 $0 $208,424 $208,424 yes $208,424

Tree Power and
 Landscape Audit

2010 98 0.41% 0.005 33 $7,840 $1,839 $16,477 $18,316 yes $10,476
2011 98 0.41% 0.002 102 $7,400 $575 $50,442 $51,017 yes $43,617
    Total 196 0.83% 0.006 135 $15,240 $2,414 $66,919 $69,333 yes $54,093

Window Air Conditioner
 Exchange Program

2010 125 0.53% 0.063 91 $22,950 $23,948 $45,088 $69,037 yes $46,087
2011 30 0.13% 0.000 22 $0 $0 $10,821 $10,821 yes $10,821
    Total 155 0.66% 0.063 113 $22,950 $23,948 $55,909 $79,858 yes $56,908

Total Residential Prog -84 -0.36% 0.732 3,476 $1,002,022 $280,406 $1,717,660 $1,998,066 yes
2,583 10.93%

COMMERCIAL
Lighting Incentive Program

2010 11 0.17% 0.185 648 $23,809 $70,887 $320,188 $391,075 yes $367,266
2011 50 0.79% 0.460 1,449 $127,407 $176,260 $715,923 $892,183 yes $764,776
2012 68 1.08% 0.636 1,943 $161,181 $243,698 $960,036 $1,203,734 yes $1,042,553
    Total 129 2.04% 1.281 4,040 $312,397 $490,845 $1,996,147 $2,486,992 yes $2,174,595

HVAC
2012 13 0.21% 0.058 100 $282,350 $22,224 $49,643 $71,867 no ($210,483)
    Total 13 0.21% 0.058 100 $282,350 $22,224 $49,643 $71,867 no ($210,483)

Total Commercial Programs 1.339 4,140 $594,747 $513,069 $2,045,789 $2,558,859 yes $1,964,112

Total All Programs 2.071 7,617 $1,596,769 $793,475 $3,763,450 $4,556,925 yes $2,960,156

[1] Contractor Incentives are not included in the table above. These costs are marketing costs creating market transformation. 
The incentives will be diminished when the market for the service is mature and the data reporting is automatic. 
Contractor incentives were $318,000 in FY2010 and $412,000 in FY2011.  

Using the historical kW and kWh reductions for participants in the program and the participation rates, 

analysis was performed to project the expected demand and energy reductions based on the estimated 

housing and commercial accounts in CWL’s service area. Table ES-6 and Table ES-7 provide the 

summary of the estimated reductions while Figure ES-4 and Figure ES-5 provide graphs of the expected 

impact to CWL’s forecast. 
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Table ES-6 Projected Energy Savings by DSM Program 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh)

Energy Savings
Home Performace with Energy Star - R 496 992 1,488 1,983 2,479 2,975 3,471 3,967 4,463 4,959
Air Conditioner/Heat Pump Rebates - R 458 916 1,374 1,832 2,290 2,748 3,206 3,664 4,122 4,580
Online Energy Audit - R 198 396 594 792 990 1,188 1,386 1,584 1,782 1,980
Tree Power & Landscape Audit - R 66 132 199 265 331 397 464 530 596 662
Window Air Conditioner Exchange Program - R 63 126 189 251 314 377 440 503 566 629

Lighting Incentive Program - C 1,141 2,284 3,431 4,580 5,733 6,888 8,046 9,207 10,371 11,537

HVAC - C 292 585 878 1,172 1,467 1,763 2,059 2,356 2,654 2,953

Potential Energy Savings 2,714 5,431 8,152 10,877 13,605 16,337 19,072 21,811 24,554 27,300

Energy Savings from Current DSM Programs [1] 7,617 7,617 7,617 7,617 7,617 7,617 7,617 7,617 7,617 7,617

Total Potential Energy Savings 10,330 13,048 15,768 18,493 21,221 23,953 26,689 29,428 32,170 34,917

[1] Actual energy savings from FY 2010 and FY 2011.  

Figure ES-4 Projected Energy Forecast Reduction by DSM Program 
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Table ES-7 Projected Demand Savings by DSM Program 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)

Demand Savings
Home Performace with Energy Star - R 0.149 0.299 0.448 0.597 0.746 0.896 1.045 1.194 1.344 1.493
Air Conditioner/Heat Pump Rebates - R 0.133 0.265 0.398 0.530 0.663 0.796 0.928 1.061 1.193 1.326
Online Energy Audit - R 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Tree Power & Landscape Audit - R 0.003 0.007 0.010 0.013 0.017 0.020 0.023 0.026 0.030 0.033
Window Air Conditioner Exchange Program - R 0.034 0.069 0.103 0.138 0.172 0.207 0.241 0.276 0.310 0.344

Lighting Incentive Program - C 0.378 0.756 1.136 1.516 1.897 2.280 2.663 3.047 3.433 3.819

HVAC - C 0.123 0.247 0.371 0.496 0.620 0.745 0.870 0.996 1.122 1.248
Potential Demand Savings 0.821 1.643 2.466 3.290 4.116 4.943 5.771 6.601 7.431 8.263
Demand Savings from Current DSM Programs [1] 2.071 2.071 2.071 2.071 2.071 2.071 2.071 2.071 2.071 2.071
Total Potential Demand Savings 2.891 3.713 4.537 5.361 6.187 7.014 7.842 8.671 9.502 10.334

[1] Actual demand savings from FY 2010 and FY 2011.  

Figure ES-5 Projected Demand Forecast Reduction by DSM Program 
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A comparison was made to the actual results for two of the programs versus those projected in the 2008 

Study. The two programs selected allowed the actual versus projected values to be compared due to the 

specificity of the targeted appliance of the program. The comparisons are shown in Table ES-8. 
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Table ES-8 Comparison of Actual versus Estimated DSM Results for Selected Programs 

   Average kW  Average MWh 

   2008 Study  Actual 2008 Study  Actual 

Residential HVAC     0.95 0.44 0.67  1.522 

Commercial 
Lighting     22.1 9.9 63.1  31.3 

 

The results of the residential HVAC program indicate that the newer air conditioners are providing less of 

a peak reduction than estimated, but greater energy savings. For the Commercial Lighting program, the 

average demand and energy reductions are approximately half of the projected amounts. It should be 

noted that the average projected values are based on the average per building analyzed in the 2008 Study 

whereas the actual values may be on a customer basis. In any event, moving to actual reductions as seen 

by CWL for its programs allows a more definitive estimate of the expected benefits. 

ES.6 DSM IMPACTS ON SUPPLY SIDE DECISIONS 

The future supply side opportunities to provide the necessary capacity required for CWL to meet its load 

plus reserve margin obligations are limited primarily to natural gas-fired resources. Should biomass 

fueled resources be acquired that would provide a net increase in capacity from that considered in Section 

3, then additional capacity from the portfolios prepared in Section 3 would be reduced. Absent the 

additional biomass capacity, the renewable resources, other than the small capacity provided by landfill 

gas or wind accreditation, do not provide significant amounts of accredited capacity. 

The natural gas fired resources available are essentially combustion turbines, operating in either simple or 

combined cycle mode, and reciprocating engines. Based on the screening assessment, the combined cycle 

resource provided the lower overall costs. However, for CWL to obtain these economics, it would have to 

be a joint owner in a large facility developed by others. Due to the risk of the availability of the combined 

cycle resource, the portfolio with reciprocating engines, which CWL could construct on its own, were 

considered as the likely portfolio to be realized. As discussed in Section 3, the conversion of the CEC to a 

combined cycle operation may also be an attractive option to replace a certain amount of the reciprocating 

engines. 

The adjusted forecast due to expected impacts of the DSM programs reviewed in Section 4 currently 

being managed by CWL is shown on Figure ES-6. The figure also shows the portfolio under the future 

where CWL installs reciprocating engines to meet its power supply requirements. The engines have a 
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rating of 9MW and can be installed one at a time. The impact of the DSM programs is to provide an 

opportunity to delay installation of capacity as compared to what would have been required without the 

DSM programs. If CWL is able to obtain more demand reductions than indicated, the opportunity may be 

created to delay additional capacity.   

Figure ES-6 BLR with Expected DSM Impacts and Reciprocating Engine Strategist Future 
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In addition to the capacity impacts, CWL will be experiencing a shift in the sources of energy over time.  

The amount of electrical energy provided by coal will decline over time, both in real quantities and 

percentage of total energy, as the incremental energy required by the market is provided by natural gas-

fired facilities and renewable sources. The amount of renewable energy will grow based on the CWL 

Renewable Portfolio Standard. This shift will assist in CWL reducing its emissions of carbon due to 

electricity production. 
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ES.7 SENSITIVITIES 

There are a variety of sensitivities that can be performed on the input assumptions for the selection of the 

above portfolios. The inclusion of adjustments to the following assumptions was provided in the 2008 

Study: 

 Carbon Tax 

 Natural Gas prices 

 Load Growth 

ES.8 CARBON TAX AND NATURAL GAS 

The value of performing sensitivities around the base assumptions for these variables in the 2008 Study 

was to identify if alternative resources would be selected as these assumptions varied. At the time of the 

2008 Study, the consideration of new coal plants was a possibility. For the 2013 Update, new coal plants 

are no longer a realistic option with the current regulations and the status of carbon capture and 

sequestration technology and costs.  

The consideration of a carbon tax is often discussed in the context of addressing the US contributions to 

global climate change. Increasing the cost of electricity with additional tax is not currently considered a 

likely scenario due to the economic recovery status. The current political climate at the federal level is not 

conducive to a carbon tax being implemented soon. However, should a tax be levied, its effect would be 

to increase the cost of all energy produced by natural gas and coal.  

 

The resource futures described herein are all based on new renewable and natural gas fired resources and 

continuing the DSM programs. Therefore, the impact of a carbon tax would not change the resource 

futures available to CWL, but would make the cost of all of the futures more expensive. A carbon tax 

would further the installation of wind and solar renewable energy by making the cost of that energy more 

attractive. CWL is also pursuing renewable energy from these sources and could increase its acquisition 

should a carbon tax be implemented. 

 

With regard to natural gas, the forecast of natural gas used in this 2013 Update is based on an adjusted 

EIA forecast of natural gas. It is expected that there will be two issues that could potentially lead to a 

more rapid increase in the price of natural gas. 
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The first of these issues is the debate over whether to allow export of natural gas from the US. It is 

expected that if exports of liquefied natural gas are allowed, the price of domestic natural gas will 

increase towards its value on the world market. This could result in a two to three times increase in the 

price of natural gas. 

 

The second potential impact could arise from the pressure from environmental regulations enacted to 

reduce the emissions of methane from the gas fields and the hydrological fracturing process. The costs of 

these regulations would be reflected in the price of the gas. Table ES-9 provides the results of increasing 

the natural gas forecast by 50 percent from the base forecast. 

 

Table ES-9 NPV of Resource Futures with Gas Sensitivity 
($000s) 

Partner   CWL Control  Diff 

Base   $     1,604,241    $   1,626,830   $       22,589  

Gas Sensitivity   $     1,687,432    $   1,703,830   $       16,398  
 

When reviewing the options available to CWL, the inclusion of a carbon tax or higher forecast of natural 

gas prices would not change the selection of alternatives, since they are based on what CWL could 

potentially obtain to meet its capacity obligations due to its increasing load.  The net effect would be to 

increase the overall cost of the futures, not change the selection. 

ES.9 LOAD FORECAST ADJUSTMENTS 

The importance to reviewing the impact of looking at load on the forecast is to determine if it would have 

a material change in the supply side portfolio using the base forecast. Due to the ongoing efforts by CWL 

with DSM and the slow economic growth, it is not expected that a significant increase would occur in 

CWL’s load forecast. If it did, it would simply advance the time when new resources would be needed 

and the amount. It would not change the technology selected.   

If the load forecast decreased, then it would delay the time when resources are needed and potentially the 

amount. The load forecast has already declined from the base forecast used in the 2008 Study. Future 

decreases due to further efforts in the CWL DSM programs are projected above.  As CWL works through 

its housing stock and customers move to more efficient appliances influenced by federal efficiency 

standards, the benefits from DSM will diminish.  
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The largest impact to load forecast could conceivably come from the ubiquitous appearance of solar PV at 

the net metered level. As discussed in Section 3, solar PV could reach retail parity within the next few 

years. Should a carbon tax be implemented or the price of natural gas suddenly increase, parity would be 

potentially be achieved more quickly and with a larger margin in favor of solar. The resulting impact on 

the CWL demand and energy requirements could be substantial as customers begin rapid acceptance of 

solar PV on a net metered basis. The solar market already includes 275 watt plug in solar PV packages 

that can be purchased, taken home and plugged into an outdoor outlet. It is expected that many homes 

would opt for larger installations. 

CWL purchases essentially all of its energy from the MISO market. It sells energy from its generating 

resources into the MISO market. The revenues from the energy sales are used to offset the cost of the 

energy purchases. The increased use of net metered solar will reduce the amount of energy required to be 

purchased from the MISO market. As discussed in Section 3, natural gas-fired resources will be required 

to work with the wind and solar energy as the load curve becomes more variable. This will impact the 

revenues from the generation resources sold in to the MISO market. It is too early to begin predicting the 

dollar ramifications of the impacts of solar, but the potential trend is to reduce the load costs and change 

the revenues obtained from CWL generation resources. 

ES.10 CONCLUSIONS 

Based on the analysis performed herein, Burns & McDonnell has developed the following conclusions. 

1. CWL’s base load forecast used in this 2013 Update is lower than the base forecast provided in the 

2008 Study. The forecast includes the historical impacts of CWL DSM efforts.  

2. Based on a review of CWL existing DSM programs and CWL’s more attractive supply side 

expansion options, CWL should continue to pursue the existing DSM programs that it manages. 

The Commercial HVAC program should be reviewed to determine if its benefit can be increased. 

3. CWL should continue to work with the City to improve the application and enforcement of more 

efficient building codes across the commercial and residential sectors. The current situation 

where CWL attempts to entice building owners to improve their building’s efficiency through use 

of CWL incentives after they are constructed is not a good use of CWL capital or human 

resources. 
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4. Due to the number of existing and to be implemented federal efficiency standards and the rising 

cost of electricity, expansion into new DSM programs does not appear to be warranted. There are 

focused, short term programs that may be of use, such as second refrigerator turn-ins and targeted 

industrial offers that could have benefit. However, CWL DSM programs currently offer 

incentives in the higher value DSM areas. 

5. CWL’s supply side expansion options are essentially limited to natural gas fired and renewable 

energy resources. The need to add these resources, with the expected load forecasts, does not 

occur until approximately 2019. CWL should monitor the cost of capacity from the area market to 

determine if the actual construction of resources is more economical. 

6. Should CWL determine that the CWL Controlled resource future is the course it desires to take, a 

detailed engineering analysis of the costs to expand the CEC to a combined cycle operation 

should be developed. Investigation into necessary permit modifications should also be made. This 

detailed evaluation should be compared to the value of the output of the facility to the MISO 

market and how it compares to the cost of the reciprocating engines. 

7. The potential impact to the electric utility industry of solar PV achieving retail parity is 

significant. The timing of achieving this parity level could be within the next few years depending 

on the pricing of natural gas and general rate increases coming about due to the rising real cost of 

electricity. For CWL, a significant expansion of net metered solar PV would have a large impact 

on its MISO energy purchases, its sales from its generation and the capacity necessary to meet its 

load plus reserve obligations. 

8. CWL should continue to review its rate structure to review the impact of declining sales from 

DSM and the potential impact due to increasing use of net metered solar PV.  

9. An increase in the cost of wholesale electricity through a carbon tax or natural gas prices 

increasing will expand the value of DSM and net metered solar PV to CWL customers. It will not 

materially change the make-up of the lower cost supply side portfolio identified herein. If, 

however, CWL’s load is materially affected by the large acceptance of net metered solar PV, then 

the lower cost portfolio would also change. It is expected that the need for additional natural gas 

fired resources would decline and be delayed. 

* * * * * 



 

 

SECTION 1.0 

INTRODUCTION
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1.0 INTRODUCTION 

Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) was retained by the City of 

Columbia, Missouri, Water and Light Department (CWL) to perform an update to the Integrated Resource 

Plan prepared by Burns & McDonnell in 2008 (2008 Study). This update to the 2008 Study (referred 

hereafter as the 2013 Update) evaluates the changes in the supply side resources to meet the future load 

requirements of Columbia, Missouri since 2008 and provides analysis of future supply side resources to 

meet the expected needs of CWL. The existing DSM programs offered by CWL are reviewed in the 

context of the current power supply situation and supply side futures. This introduction presents a brief 

description of CWL, the purpose of the 2013 Update, an overview of the methodology, and 

considerations. 

1.1 DESCRIPTION OF CWL 

CWL is a municipal utility that provides electric and water services to customers within the within the 

service territory which includes the City of Columbia, Missouri. CWL began providing service to the 

residents of Columbia in 1904. The approximate service territory of CWL is indicated on Figure 1-1. As 

of December 2012, CWL served approximately 46,600 residential, commercial, and large 

commercial/industrial electric customers. 
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Figure 1-1: Approximate CWL Service Territory 
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During FY2012, CWL customers had a demand peak of 272MW and consumed approximately 1,175 

GWh of electricity. The energy consumed in 2012 was slightly less than in 2011, in which the peak was 

approximately 5MW more. CWL obtains the majority of its energy from shares of traditional supply side 

resources powered by coal and gas, power purchase agreements, and market spot energy. Increasing 

amounts of renewable energy are also being acquired. Section 2 discusses the existing resources available 

to CWL in meeting its supply obligations. 

1.1.1 Renewable Portfolio Standard 

The citizens of Columbia voted on November 4, 2004 to implement a Renewable Portfolio Standard 

(RPS) for CWL. The RPS requires CWL to obtain a portion of its power supply from qualified renewable 

resources. The RPS includes the following requirements: 

(a) The city shall generate or purchase electricity generated from eligible renewable energy sources at 

the following levels: 

(1) Two (2) percent of electric retail sales (kWhs) by December 31, 2007; 

(2) Five (5) percent of electric retail sales (kWhs) by December 31, 2012; 

(3) Ten (10) percent of electric retail sales (kWhs) by December 31, 2017; and 
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(4) Fifteen (15) percent of electric retail sales (kWhs) by December 31, 2022. 

(b) This renewable energy shall be added up to these kilowatt hour levels only to the extent that it is 

possible without increasing electric rates more than three (3) percent higher than the electric rates 

that would otherwise be attributable to the cost of continuing to generate or purchase electricity 

generated from one hundred (100) percent non-renewable sources (including coal, natural gas, 

nuclear energy and other nonrenewable sources). 

(c) Eligible renewable energy generation may be provided by wind power, solar energy, bio-energy 

sources or other renewable sources which meet the environmental criteria approved by the city 

council after review by the environment and energy commission and the water and light advisory 

board. Electricity purchased from on-site renewable energy systems owned by Columbia Water and 

Light customers ("net metering") may be included within the calculation of the levels required in 

subsection (a). 

(d) Renewable energy generation sources located within Missouri may receive preferential consideration 

in the selection process. 

CWL currently is acquiring energy from wind and landfill projects. It is actively developing solar projects 

with its customers and other landfill projects in the area. Based on projections, CWL is ahead of the RPS 

energy requirements. 

1.1.2 Demand Side Management  

CWL also operates an active demand side management (DSM) service for its customers. A variety of 

programs are offered to its residential, commercial and industrial customers. These programs include, but 

are not limited to, education, active load control and load shedding, appliance and lighting rebates and 

loan programs, energy audits, and tree planting. 

1.1.3 Transmission Interconnections 

The majority of CWL energy is provided to its load via transmission lines from supply sources external to 

the City. These lines are owned and operated by AmerenUE (Union Electric) and Associated Electric 

(AECI). CWL interconnects with AECI at 161kV at the Boone and Bolstad substations. A single 

interconnect with AmerenUE exists at 161kV at the Perche substation. Future planned system 

improvements include new ties to the 161kV system at McBaine, Grindstone, Perche and the Municipal 

Power Plant. 

CWL operates within the Midwest ISO as a market participant. This provides CWL access to network 

transmission service within the Midwest ISO and allows the purchase and sale of energy into the Midwest 
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ISO at the nodal locational marginal price established at CWL load and generation nodes, respectively. 

Recently, MISO has initiated an annual capacity auction. CWL also maintains a control area that requires 

CWL to meet certain energy balancing requirements for its generation and load. CWL acquires energy for 

its load from the Midwest ISO market at the CWLD.CWLD node. AECI does not operate within the 

Midwest ISO market, while Ameren does. Therefore, CWL is on the border of the Midwest ISO market. 

1.2 PURPOSE OF STUDY 

CWL periodically analyzes its projection of load to be served as compared to its sources available to 

satisfy its load obligations. The 2013 Update was commissioned to provide an update to the 2008 

Integrated Resource Plan (2008 Study) that provided direction for supply side and demand side (DSM) 

resource development. The consideration of DSM potential was to use data specific to CWL’s customer 

base, programs that have been offered and new programs based on the recommendations of the 2008 

Study. The overall objective of the analysis was to review the changes since the 2008 Study and make any 

necessary revisions to the more attractive supply and demand side options in meeting CWL forecasted 

demand and energy requirements recommended in the 2008 Study. 

1.3 STUDY APPROACH 

The first step in the approach to the update was to review the information available from CWL. This data 

included the load forecast, changes in its supply side resources, RPS requirements, existing demand side 

programs, etc. The load projections were then combined with the available resources to determine if and 

when the existing resources would be inadequate to meet the load projections. A review of both the 

capacity (MW) capabilities and the energy (MWh) sources to meet projections was considered. 

Assumptions on a variety of inputs to the analysis were developed and provided for review by CWL. This 

included fuel and market energy price forecasts, operation and maintenance costs for existing resources, 

financial parameters, demand side impacts from a variety of programs, etc. Burns & McDonnell 

developed supply side resource options for consideration and reviewed the projected capital, operations 

and maintenance costs with CWL. The DSM programs offered by CWL include those that were 

recommended from the 2008 Study. No new programs were considered to be added in the 2013 Update. 

Review of expected results and benefits were developed based on CWL specific information. 

An analysis of potential supply side resources to meet the load projections was performed. This analysis 

was done to establish the attractive future considering the load forecast being met with supply side 
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resources while meeting the RPS requirements. Expected results from the current offered DSM programs 

were developed and considered in the review of supply side needs. 

The traditional supply side future was then integrated with the attractive demand side options to provide 

an integrated demand and supply side analysis. 

1.4 ANALYSIS METHODOLOGY 

Burns & McDonnell prepared the assumptions required for modeling the power supply futures considered 

for CWL. The resource expansion planning model, Strategist, was used to analyze the supply and demand 

side options in order to arrive at the more attractive alternatives for consideration by CWL. Strategist is a 

probabilistic resource expansion planning software package. The measurement of “best” is based on 

lowest net present value (NPV) of the costs of the futures. The analysis covered the period 2013 to 2030. 

1.4.1 Supply Side  

Supply side options were selected for consideration by Burns & McDonnell based on its experience with 

current available options. CWL system capacity requirements were considered with allowance of a 

reserve margin of 14 percent of peak load less firm purchases. The resource options were developed 

considering the expected deficits of capacity for CWL and typical sizing for the options. 

For supply side options, Strategist is used to select the MW amount and timing of resource options to add 

and satisfy the utility’s annual requirements over the study period. The program iterates to arrive at 

optimal portfolios for the options considered. The analysis included existing and potential environmental 

restrictions being discussed on power plant emissions.  

1.4.2 Demand Side 

The existing DSM programs being offered by CWL were reviewed. The load forecast provided by CWL 

included the effects of ongoing DSM programs which were considered to continue at their historic levels. 

The 2013 Update did not consider any new programs but directed efforts to identify more CWL specific 

information on participation levels, actual demand and energy reductions achieved and expected 

reductions of demand and energy based on estimates of CWL end use inventory. 

1.5 STUDY CONSIDERATIONS 

In the development of any power supply study, there are a variety of uncertainties that confront the utility 

and its customers. The major issues confronting utilities today on supply side options are the rapidly 
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escalating costs of resource options, fuel availability and cost, dealing with the aspects of carbon 

legislation and the advances in technology. For the demand side, the major uncertainty is reliance on 

consumers accepting the programs offered, achieving the estimated reductions, and retaining the 

reductions once implemented. Therefore, a consideration in the 2013 Update was the ability for CWL to 

react to changing conditions and still meet its load-serving obligations in a cost effective, reliable manner. 

In the preparation of this report, the information provided by CWL was used by Burns & McDonnell to 

make certain assumptions with respect to conditions which may exist in the future. While Burns & 

McDonnell believes the assumptions made are reasonable for the purposes of this report, it makes no 

representation that the conditions assumed will, in fact, occur. In addition, while Burns & McDonnell has 

no reason to believe that the information provided by CWL, and on which it has relied, is inaccurate in 

any material respect, Burns & McDonnell has not independently verified such information and cannot 

guarantee its accuracy or completeness. To the extent that actual future conditions differ from those 

assumed herein or from the information provided to Burns & McDonnell, the actual results will vary from 

those forecasted. 

In addition, estimates and projections prepared by Burns & McDonnell relating to construction costs and 

schedules, operation and maintenance costs, equipment characteristics and performance, and operating 

results are based on Burns & McDonnell’s experience, qualifications and judgment as a professional 

consultant. The estimates and projections contained herein prepared by Burns & McDonnell reflect 

screening level assumptions about the facilities and fuels represented. While the estimates are considered 

suitable for use in production cost modeling analyses to select preferable resource options to pursue, 

Burns & McDonnell has no control over economic conditions, specific site issues, competitive bidding or 

market conditions and other factors affecting actual costs should any of the facilities included herein be 

pursued. Therefore, Burns & McDonnell does not guarantee that actual costs, performance, schedules, 

and operations will not vary from the estimates and projections prepared for purposes of this planning 

study by Burns & McDonnell. 

1.5.1 Allowance for Flexible Future 

Flexibility for a utility, for purposes of the 2013 Update, is considered the ability of the utility to avoid 

becoming so invested in its resources that it cannot manage its costs due to increasing or decreasing load, 

new technologies, or anticipated regulations. An important aspect of flexibility for a utility requires that 

the investment made in an asset is such that the asset is not obsolete prior to recovery of the investment. 
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1.5.2 Energy Standards 

The Energy Act of 2007 (Act) was enacted on December 19, 2007. The Act includes requirements for 

efficiency enhancements to appliances, lighting and other end-use devices. One of the more interesting 

aspects of the Act is the significant increase in efficiencies required for incandescent lighting. The 

anticipated effect of this legislation is to reduce energy consumption. New incandescent lighting standards 

took affect that reduce the ability to use the traditional incandescent bulbs. Instead, compact fluorescent 

bulbs will become the new normal for most residential lighting. Also, new residential air conditioning 

standards have taken affect that require a minimum SEER rating of 13 for the CWL area. These standards 

reduce the ability of the utility to achieve energy efficiency reductions due to the natural migration of 

appliances to the higher efficiency standards.  

For purposes of this analysis, the assumption considered by Burns & McDonnell is that the impacts of 

certain DSM programs will impact the load growth until full market saturation is achieved. Once the 

saturation is achieved, the load will then grow at the current projected rate forecasted by CWL. 

1.5.3 Carbon Legislation 

Since the 2008 Study, the interest in enacting legislation aimed towards reducing greenhouse gases has 

decreased. The decrease is primarily associated with concern over the impact that increasing costs of 

energy with a carbon tax might have on the economic recovery from the 2008 recession. Recently, the 

state of California has initiated a greenhouse gas cap and trade auction. Results of the first auction 

indicate that the median price received ranged from approximately $11 to $13 per metric ton. The 2013 

Update included consideration of carbon tax and its impact on anticipated resource plans. 

* * * * * 



 

 

SECTION 2.0 

EXISTING CONDITIONS
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2.0 EXISTING CONDITIONS 

The service territory for CWL primarily serves municipal load within the city limits of Columbia, 

Missouri. The utility has a mixture of traditional and renewable supply side resources to meet these load 

requirements. These resources include self-owned generation as well as power purchase contracts. In 

addition to the supply side resources, CWL has numerous demand side load management and 

conservation programs that it offers its customers to reduce demand and energy consumption. This 

section of the report describes the load projection and the existing supply and demand side resources 

CWL has available. 

2.1 LOAD FORECAST 

The load forecast used in the analysis was based on a load forecast provided by CWL. The combined 

system energy requirements were projected to grow at an average annual rate of 1.8 percent during the 

time period in the 2008 Study. The revised forecast indicates that energy is projected to grow at 2.2 

percent. The load factor is projected to increase from approximately 50 percent to approximately 52 

percent over the study period. Demand was expected to grow at a slightly lower percentage (2.0 percent) 

than the annual energy growth. The combined base energy and demand requirements forecast for the 

CWL load are shown in Table 2-1. When compared to the forecast provided for the 2008 Study, both the 

energy and demand projections for the recent forecast are lower.  
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Table 2-1: CWL Demand and Energy Forecast 

Year
Coincident Peak
Demand (MW)

Total Energy
(GWh)

2008 Study 2013 Update 2008 Study 2013 Update

2008 278 1,221

2009 284 1,244

2010 289 1,266

2011 295 1,292

2012 300 1,318

2013 306 285 1,340 1,251

2014 311 289 1,362 1,278

2015 317 294 1,388 1,304

2016 322 300 1,414 1,329

2017 328 306 1,437 1,358

2018 333 312 1,459 1,393

2019 339 318 1,485 1,427

2020 344 325 1,511 1,461

2021 350 332 1,533 1,495

2022 357 338 1,564 1,532

2023 364 345 1,594 1,569

2024 371 353 1,629 1,607

2025 378 360 1,656 1,645

2026 385 366 1,686 1,663

2027 392 373 1,717 1,695

2028 399 381 1,752 1,727
Average Annual

Increase 1.8% 2.0% 1.8% 2.2%  

 

The forecast as provided by CWL includes projections of historical levels of demand side program 

acceptance by the CWL customers. 

2.2 CURRENT DSM PROGRAMS 

The 2008 Study made several recommendations about DSM programs which were determined to be of 

benefit to CWL. Using the results of the 2008 Study, CWL revised its DSM offerings. The following 

paragraphs discuss the current offerings. 

2.2.1 Residential 

1. Home Performance with Energy Star – a national program for existing homes that is designed to 

bring homes up to Energy Star standards. The utility has an extended loan program for 

participants and also offers rebates. 
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2. Air Conditioner or Heat Pump Rebates – incentives are based on the size and SEER of the 

system. The amount of the incentive is based on the amount of energy saved and the utility cost 

benefit.  

3. Residential Loans – CWL offers electric customers low interest loans to make energy efficiency 

improvements. As approved by the Columbia City Council, the loan program is now only 

available to Home Performance participants so greater efficiencies are gained. Data has shown 

that loan customers finish more energy efficiency projects and save more energy than those that 

only take advantage of the rebate program. This program is funded by the electric utility’s 

designated loan fund. The funds are paid back to the utility by the customers.  

4. Online Energy Audit – CWL started a free online energy audit on the city’s website in the fall of 

2008. The average number of visitors each month was 162. Customers can conduct an assessment 

and receive recommendations based on the input. There is also an energy efficiency reference 

library.  

5. Energy Audits – Columbia’s free evaluation of a home or business provides energy and water 

efficiency tips specific for the location. Energy savings are harder to calculate for this program 

since it is not as in-depth as the Home Performance with Energy Star assessment. 

6. New Home Energy Star Rebates – a national program in conjunction with the EPA’s Energy Star 

program. Energy Star homes are 20 to 30 percent more efficient than standard homes. The 

amount of new homes being built in Columbia has gone down over the last several years so 

participation in this program has been small. For electric customers who meet Energy Star new 

home requirements, CWL offers a $1,000 rebate. 

7. Tree Power – this program promotes energy conservation though energy efficient landscaping. 

Customers receive a landscape audit which indicates where they should plant their free 6- to 8-

foot tall shade tree. Properly placed shade trees, at maturity, can reduce cooling costs by 30 

percent.  

8. Low Income Assistance –  
a. Energy efficiency for Columbia’s low-income customers has been greatly assisted by the 

Central Missouri Community Action’s weatherization program. Using federal funds, low-

income residents of Boone County can qualify for a free weatherization.   
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b. Enhanced Home Performance with Energy Star – Enhanced Home Performance with 

ENERGY STAR Program (EHPwES) offers incentives of up to $2,500 for energy 

efficiency retrofits. This program is based on the energy efficiency modeling of the Home 

Performance with Energy Star, with adjusted incentives for income eligible households. ( 

200 percent of Federal Poverty level and below).  .EHPwES funding will be used in 

conjunction with funding from the Department of Energy to allow weatherization dollars 

to reach more distressed customers within the CW&L territory. 

9. Window Air Conditioner Exchange Program – to reduce summer electric bills for low-income 

customers that use window air conditioning units, an exchange program was started in 2007. 

CWL collaborates with Central Missouri Community Action (CMCA) on this program. An 

income qualified person brings in an older, inefficient unit and is given a new, Energy Star rated 

window unit provided by the utility. The average cost of the unit is $170. 

10. Building Codes – Both the Building Construction Codes Commission and the Environmental and 

Energy Commission reviewed the building code regulations and provided input to the City 

Council about the adoption of new codes. In March of 2011, the City adopted the 2009 

International Building Code with amendments. Of particular note, the City also adopted Chapter 

11 of the 2009 International Residential Code regarding energy efficiency essentially verbatim 

with very minor amendments. 

2.2.2 Commercial 

1. Leak Detection Program – this program helps customers (businesses) identify leaks so they can 

be prepared. It generally takes 2 to 4 days for an inspection in which 50 to 70 problems are found. 

Customer follow-up is poor. Staff is evaluating setting up a charge for this service then offering a 

rebate if the customer fixes the problems. This program is marketed through direct customer 

contact and some advertising. 

2. Lighting Incentive Program – CWL encourages commercial customers to reduce their electric 

costs with incentives to increase their lighting efficiency.  

3. Energy Assessments – CWL provides commercial energy assessments for commercial customers 

so savings can be identified. 
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4. Commercial Loans – CWL offers commercial electric customers low interest loans to make 

energy efficiency improvements. As approved by the Columbia City Council, the loan program 

requires detailed assessments. 

5. Infrared Scans (Thermography) – this program helps commercial customers reduce the number of 

costly, unscheduled shutdowns and/or damage by detecting equipment failure in its early stages. 

Mechanical components, electrical cabinets, electrical distribution systems and building 

envelopes can also be inspected. It generally takes two days for an inspection in which 40 to 60 

problems are found. The report is generated in five days. This program is marketed through direct 

customer contact and some advertising. 

6. Building Operator Certification Program (BOC) – a professional development course for 

operations and maintenance staff working in public, institutional and commercial buildings. The 

classes are offered once a year through a partnership with the Missouri Department of Natural 

Resources and the Midwest Efficiency Alliance.  

7. Energy Efficiency and Conservation Block Grants – This grant is for energy assessments of city 

buildings, funding the Office of Sustainability and funding energy efficiency improvements to 

city facilities. CWL staff gathered data and assisted the contractor during the 60 assessments. 

8. Partnership with the University of Missouri – The Missouri Industrial Assessment Center (part of 

the Engineering Department of the University of Missouri) has conducted energy audits on 

several customers in the last 2 years. This partnership helps the utility save staff time, giving the 

students experience with onsite assessments, and customers are informed of ways to save energy. 

CWL facilitated and accompanied Missouri Industrial Assessment Center for six industrial 

customers. 

2.2.3 Peak Reduction Programs 

CWL has initiated Peak Reduction Programs designed to reduce electrical demand when needed by the 

utility. These programs are voluntary and offer incentives to participating customers. 

1. Load Management – a residential and small commercial customer demand response program. The 

intent of the program is to reduce peak electric demand by controlling air conditioning loads 

when the cost of electricity is at its highest, typically on hot summer afternoons. Due to the cool 

weather, the switches were not activated in 2008 or 2009. The customer discount was raised in 

2009 to 5 percent and reduced to 3 percent in 2010. On June 23, 2010 an all-switch test was 
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conducted and the kW reduction was 21,000 for two, 7 ½ minute cycle intervals. The temperature 

for that day was 94 degrees Fahrenheit. 

2. Load Shedding Program – a peak electric load reduction program for large commercial and 

industrial customers that have demand levels of 250 kW or higher during the summer. As an 

incentive for participation, there is a monthly credit of $36/year for each kW of load shed. A 

maximum of 50 percent of the load is eligible for load shedding credits. Credits are paid to the 

customer in monthly credits, of $3/kW, starting with the October billing. When called to 

participate, these customers can reduce Columbia’s load by 4.5MW.  

2.2.4 Education 

The CWL Utility Services Division has instituted a number of educational programs to provide awareness 

on energy conservation. These efforts include Weatherization workshops, broadcasting conservation tips 

on the Columbia Channel, presentations at civic groups, radio and other media releases.  Announcement 

and program advertisement is sometimes printed on the bill envelope. Another significant education 

outreach from CWL is the Building Operators Certification (BOC) program. This is a professional 

development course for operations and maintenance staff working in public, institutional and commercial 

buildings. CWL offers a series of courses on the energy and resource efficient operation of buildings. 

Knowledge gained from completing the BOC program provides low to no-cost methods that improve 

energy savings.  

2.3 EXISTING GENERATION RESOURCES 

CWL receives energy from a variety of existing generation resources, which includes jointly and wholly 

owned coal-fired steam units, natural gas-fired combustion turbines, wind, and landfill gas facilities. The 

most significant change in capacity since the 2008 Study has been the acquisition of the balance of the 

Columbia Energy Center (CEC). The CEC is now totally owned and operated by CWL. Table 2-2 lists the 

existing generation resources and their capacities available to CWL. A description of each of the existing 

CWL resources is provided in the following paragraphs. 
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Table 2-2: Existing CWL Generation Resources 

Unit Description Net Unit Nameplate 
Capacity (MW) 

Bluegrass Ridge[1] Wind 6.3 
NextEra Crystal Lake 3 [1] Wind 10.5 

Columbia & Ameresco Landfill Gas 5.0 

Distributed Generators Diesel Generation 12.5 

Columbia Energy Center Combustion Turbine 144.0 

CWL Turbine 5[2] Coal-Fired Steam 16.5 
CWL Turbine 6 Combustion Turbine 12.5 

CWL Turbine 7[2] Coal-Fired Steam 22.0 
CWL Turbine 8 Gas-Fired Steam 35.0 

Iatan II Coal-Fired Steam 20.0 
Nearman Creek(3) Coal-Fired Steam 20.0 

Prairie State Coal-Fired Steam 50.0 
Sikeston Coal-Fired Steam 66.0 

 Total Nameplate MW: 
Total MW with Wind Credit Adjustment 

420.3 

408.2 
 

1.  Nameplate capacity‐Accredited at 13.3% for calendar year 2013. 

  2.  CWL Turbines 5 and 7 scheduled to be retired in 2015. 

  3.  Contract Termination May 1, 2013 

2.3.1 Municipal Power Plant 

CWL has three operable boilers and a combustion turbine at its Municipal Power Plant. The boilers are 

connected to a common steam header which operates at 850 psig and 900°F. Turbines 5 and 7 are 

bituminous coal-fired steam turbines rated at 16.5 and 22, MW, respectively. Turbine 8, a gas-fired steam 

turbine rated at 35MW, is the newest of the three steam turbines at the plant, installed in 1970. These 

turbines are normally used only during the summer and winter seasonal peaks. The decision on whether to 

retire these units is under review by CWL.  For study purposes, it was considered that turbines 5 and 7 

were retired at the end of 2015, to be consistent with the 2008 IRP. Turbine 6, installed in 1963, is a 

natural gas -fired combustion turbine rated at 12.5MW. Turbine 6 is normally run only during daytime 

hours at peak load times. 

2.3.2 Sikeston 

The Sikeston power facility is owned and operated by the City of Sikeston, Missouri and has a net unit 

capacity of 222MW and a net unit heat rate of 11,084 Btu/kWh. CWL has a long-term power purchase 

agreement (PPA) with Sikeston to acquire 66MW of capacity and associated energy from the Sikeston 
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facility. Under the terms of the agreement, CWL is required to take delivery during each contract year of 

a minimum amount of energy which is partly based on the load factor of the CWL electric utility system. 

Power costs are based on the costs of debt service, operation, maintenance, administration and general 

expenses over the contract year.  The contract is a life of unit contract and the unit is expected to remain 

available through the study period. 

2.3.3 Nearman Creek 

CWL determined to terminate this contract and the final deliveries under the agreement will be in April 

2013.  

2.3.4 Iatan Unit II 

Kansas City Power & Light (KCP&L) currently operates two PRB coal-fired units at its Iatan station. The 

new 850MW Unit 2 was commercially available in 2010. The unit is a high efficiency, coal-fired power 

plant using emission control equipment designed to meet current clean air requirements. Because the site 

is located at an existing power plant facility, operational efficiencies will help lower ongoing operating 

costs. Columbia has a long-term PPA with the Missouri Joint Municipal Electric Utility Commission 

(MJMEUC) to acquire 20MW of capacity and associated energy from the Iatan Unit 2 facility.  The 

contract is a life of unit contract and the unit is expected to remain available through the study period. 

2.3.5 Prairie State Energy Campus 

Prairie State Energy Campus (PSEC) is a 1,500MW electric generation facility in southern Illinois that is 

fueled by coal produced from an adjacent underground mine. The project was developed by Peabody 

Energy. Both units at the PSEC went commercial in 2012. Because the facility is a mine mouth unit, it 

should provide a low-cost fuel option for future CWL energy requirements. Emission control technologies 

meet federally mandated requirements. CWL has a long-term PPA with MJMEUC to acquire 50MW of 

capacity and associated energy from the PSEC facility. The contract is a life of unit contract and the unit 

is expected to remain available through the study period. 

2.3.6 Renewable Resources 

In November 2004, the City of Columbia approved a renewable energy ordinance for the city’s power 

supply portfolio. The ordinance mandates CWL to purchase increasing levels of energy from renewable 

resources starting in 2008. In response to the RPS Ordinance, CWL has secured contracts from several 

qualifying renewable generating resources for wind and landfill gas energy. CWL has a long-term 

purchase agreement with AECI to acquire the energy from three wind turbines (6.3MW net capacity) at 
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the Blue Grass Ridge Wind Farm in Gentry County, Missouri. CWL has also purchased 10.5MW of net 

capacity from the NextEra Crystal Lake 3 Wind Farm. The amount of electricity Columbia will receive 

each year is variable, depending on the amount of wind. Capacity from the wind farms is accredited at 

13.3 percent of the nameplate value. 

CWL also has long-term purchase agreement to receive landfill gas from facilities in Jefferson City. CWL 

owns and operates a landfill gas plant at the Columbia Landfill.  

The energy from all qualifying renewable resources amounts to nearly 8 percent of CWL energy 

requirements in 2012. 

CWL also supports expansion of solar energy within the city. The addition of solar energy is performed 

under two basic programs. A net metering program allows for the addition of a solar resource on the 

customer side of the meter. The energy produced by the resource is used to offset energy purchased from 

CWL. Energy provided by the resource in excess of what is being consumed is output to the CWL 

distribution system for use by others. The net metering program is aimed at residential customers. The 

program provides a rebate of $500 per kW. There are currently six residential customers participating 

with a nameplate capacity of 1.9kW. The units are assumed to provide approximately 37.3MWh per year. 

 

The commercial sector is provided an opportunity to participate in solar energy through the Solar One 

program. CWL enters into power purchase agreements with commercial customers who install a solar 

system. CWL then sells the energy to customers who pay a surcharge for the solar energy produced. CWL 

also entered into an agreement with Free Power Company (FPC) in December 2010. This agreement 

required FPC to install solar resources on city property. An estimated nameplate capacity of 9MW and 

12,000MWh are expected from this program. It is expected that the program with FPC and the Solar One 

program will eventually be merged into a single program.  

 

Table 2-3 provides an overview of the requirements for renewable energy under the Columbia RPS 

ordinance. The major sources of the renewable energy come from the wind power purchase agreements 

and the landfill gas units. The solar energy provided under the net metering program is a very small 

component of the total energy provided. Solar energy is expected to provide approximately 0.50GWh 

under the commercial Solar One and FreePower programs in 2013. As seen, additional renewable energy 

will be required during the study period.
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Table 2-3: CWL Energy and RPS Requirements 

Total RPS Ord. RPS Ord. Blue Grass NextEra Ameresco Columbia Total RPS Existing Resource New New New New New Resource

Energy Energy Energy WF Energy WF Energy LF Energy LF Energy Energy Surplus/(Shortage) Solar Solar Wind Wind Surplus/(Shortage)

(GWh)  (%) (GWh) (GWh)[1] (GWh)[2]  (GWh)[3]  (GWh)[3] (GWh)  (GWh) (MW) (GWh)[4] (MW) (GWh)[5]  (GWh)

2013 1,251 5.00% 62.55 15.45 41.39 25.23 18.00 100.07 37.52 1.0 1.39 0 38.92

2014 1,278 5.00% 63.90 15.45 41.39 25.23 23.65 105.72 41.82 2.0 2.79 0 44.61

2015 1,304 5.00% 65.20 15.45 41.39 25.23 23.65 105.72 40.52 4.0 5.57 0 46.09

2016 1,329 5.00% 66.45 15.49 41.50 25.30 23.65 105.95 39.50 6.0 8.36 0 47.85

2017 1,358 5.00% 67.90 15.45 41.39 25.23 23.65 105.72 37.82 8.6 12.00 0 49.83

2018 1,393 10.00% 139.30 15.45 41.39 25.23 23.65 105.72 (33.58) 8.6 12.00 5 14.24 (7.33)

2019 1,427 10.00% 142.70 15.45 41.39 25.23 31.54 113.61 (29.09) 8.6 12.00 10 28.48 11.39

2020 1,461 10.00% 146.10 15.49 41.50 25.30 31.62 113.92 (32.18) 8.6 12.00 10 28.48 8.30

2021 1,495 10.00% 149.50 15.45 41.39 25.23 31.54 113.61 (35.89) 8.6 12.00 10 28.48 4.59

2022 1,532 10.00% 153.20 15.45 41.39 25.23 31.54 113.61 (39.59) 8.6 12.00 10 28.48 0.89

2023 1,569 15.00% 235.35 15.45 41.39 25.23 31.54 113.61 (121.74) 8.6 12.00 45 128.16 18.42

2024 1,607 15.00% 241.05 15.49 41.50 25.30 31.62 113.92 (127.13) 8.6 12.00 45 128.16 13.03

2025 1,645 15.00% 246.75 15.45 41.39 25.23 31.54 113.61 (133.14) 8.6 12.00 45 128.16 7.02

2026 1,663 15.00% 249.38 15.45 41.39 25.23 31.54 113.61 (135.77) 8.6 12.00 45 128.16 4.40

2027 1,695 15.00% 254.23 15.45 41.39 25.23 31.54 113.61 (140.62) 8.6 12.00 50 142.40 13.78

2028 1,727 15.00% 259.08 15.49 41.50 25.30 31.62 113.92 (145.16) 8.6 12.00 50 142.40 9.24

2029 1,760 15.00% 263.94 15.45 41.39 25.23 31.54 113.61 (150.33) 8.6 12.00 50 142.40 4.07

2030 1,792 15.00% 268.79 15.45 41.39 25.23 31.54 113.61 (155.18) 8.6 12.00 55 156.64 13.46

[5]New wind resources assumed to have a 32.5% capacity factor

Year

[1]Blue Grass Ridge Wind Farm assumed to have 28% capacity factor

[2]NextEra Crystal Lake Wind Farm assumed to have 45% capacity factor

[3]All landfill gas energy assumed to have 90% capacity factor except for CLF 2013-2018 

[4]New solar resources assumed to have 15.9% capacity factor
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2.3.7 Columbia Energy Center 

The Columbia Energy Center was purchased from Ameren Generating Company. The CEC consists of 

four simple cycle, 36MW combustion turbines (144MW net capacity) located within Columbia city 

limits. CWL is now responsible for all ownership, fuel and maintenance costs. CEC is typically 

dispatched only during peak hours. 

2.3.8 Other Resources 

CWL leases or owns capacity shares in several other generating units amounting to 12.5MW of diesel 

generators. It is assumed that these generation resources are available to CWL throughout the study 

period. 

2.3.9 Market Capacity and Energy 

The interconnection CWL has with AmerenUE (Union Electric) permits it to access the MISO utility 

energy market outside of its own service territory. This market access permits CWL to purchase standby 

reserves, maintenance energy, firm and non-firm capacity and also permits energy sales and economy 

energy transactions. These transactions permit CWL to optimize the use of its electrical generation. 

In addition to the above transaction types, CWL can contract for capacity and associated energy with 

another party. These arrangements are called bilateral contracts. Bilateral transactions in the MISO 

market are delivered over the MISO transmission system. The delivery cost for the bilateral energy is 

priced as the difference between the injection node and the CWL load node. The market will allow 

transactions of the energy from the resource to the value of the resource that is deemed deliverable 

through the MISO market deliverability tests. 

Contracts with entities located outside of the MISO area must have transmission delivery arranged across 

the systems between the selling entity and CWL. This involves requesting the service from the respective 

utility. The utilities involved would perform analyses to determine if transmission capacity is available for 

delivery of the requested capacity and energy. Should improvements be necessary to the transmission 

system for delivery of the requested contract, then CWL would potentially be responsible for paying for 

the cost of the upgrades. 

2.4 BALANCE OF LOADS AND RESOURCES 

The CWL service territory is located within the MISO reliability region. According to CWL, MISO 

requires a 14 percent reserve margin above the peak demand of the utility. Following this guideline, 
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reserve requirements for the purposes of this study were calculated as being 14 percent of peak load less 

firm contract purchases. 

2.4.1 Demand/Capacity Balance 

Figure 2-1 shows a balance of loads and resources for the CWL system using the previously described 

load forecast and existing generation and purchase resources assuming approximately 15 percent 

accredited capacity of nameplate wind. A utility is also required to maintain reserves to meet unit outages 

and planning uncertainties. Prudent utilities also use reserves to meet economic growth larger than 

expected.  

CWL operates in the Midwest Independent Transmission System Operator, Inc. (MISO) region. MISO 

requires that members in the CWL area maintain a reserve level above peak load less firm purchases. The 

MISO is modifying the reserve margin construct for the load serving entities (LSE) in its market. MISO is 

moving to the use of unforced capacity values (UCAP) for determination of the generation MW available 

to an LSE. A UCAP value for generation capability involves multiplying the generator tested output 

capacity (ICAP) by a forced outage factor (XEFORD). The XEFORD is based on historical generator 

availability data (GADS) for the specific unit. MISO also has EFORD class averages for use on new 

facilities with no operating history. The intent of this change is to make maintenance a priority for the 

units so they are as available as possible. 

The determination of reserve margin levels for an area considers the load, generation and the probability 

that the generation would be able to serve load. The use of the ICAP values in determination of the 

reserve margins required the forced outage probability of the units be considered in the loss of load 

probability calculations. This approach resulted in a reserve margin requirement typically in the range of 

13 to 15 percent for most of the NERC regions. When using UCAP, this probability has been 

incorporated into the determination of the available MW to meet load. The net effect of using UCAP in 

the reserve margin determination is to arrive at a lower percentage reserve margin level to maintain the 

same level of loss of load probability. For purposes of this analysis, Burns & McDonnell and CWL 

determined to remain with the earlier ICAP approach to determining reserves and used the previous 14 

percent reserve margin level required by MISO. Future resource planning studies should review the 

continued use of this approach as MISO migrates towards the UCAP based reserve requirements. 

As indicated in this figure, the CWL system is projected to have a capacity deficiency beginning in 2017 

with its existing mix of power supply resources, with the deficiency projected to grow over time.  
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Figure 2-1: Current CWL Balance of Loads and Resources, 2011-2027 
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2.4.2 Energy Sources 

CWL obtains the majority of its energy from the MISO market at its load node.  This energy is a mix of 

energy from CWL’s resources, market purchases and renewable energy sources external to the CWL 

system.  The balance of energy is provided by resources internal to the CWL system.   

2.5 TRANSMISSION ISSUES 

CWL imports energy into its service territory to meet its load via transmission facilities owned and 

operated by other utilities. Direct interconnections are made with Ameren and AECI at substations around 

the CWL service area. These interconnections are made at the 161kV and 69kV level. Figure 2-2 provides 

an overview of the system and the major interconnection locations.  In addition to market energy, the 

system is or will be used to import power from the following CWL resources: 
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 Sikeston 

 Prairie States Energy Center 

 Iatan 2 

 Bluegrass, Crystal Lake Wind Farms 

 Ameresco Landfill Gas Project 

In addition, future development of any resources outside the CWL system will require use of the 

transmission system. CWL pays for use of the transmission system under transmission agreements with 

AECI and the Midwest ISO. 
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Figure 2-2: CWL Transmission System 
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An advantage to the production of energy within the CWL area, such as the solar PV energy, is that it 

avoids the losses across the transmission system. If located in a net metered situation, it also avoids the 

losses across the distribution system. The transmission and distribution losses are estimated to be 

approximately 4 percent. 

2.5.1 Import Limits 

The transmission system has limits on the amount of power that can be transferred across it. The overall 

planning responsibility for the system lies with each of the owners, AECI and Ameren. CWL has the 

ability to provide input to the process to provide the owners with expected usage of the system. Analysis 

of the import capability has been performed by CWL and the owners to identify the limits of the system 

with its current components and their ratings. 

The transfer capacity of a system is identified as the First Contingency Total Transfer Capacity (FCTTC). 

The FCTTC identifies the maximum transfer capacity that is allowed before a system violation occurs, 

such as a thermal overload or a bus voltage dropping below limits, when a component of the system is 

removed. The process used to identify the FCTTC is to increase the power being transmitted into an area, 

remove system elements one at a time and then determine if there any violations. When a violation 

occurs, the power being transferred establishes the FCTTC. The FCTTC of the CWL system is projected 

to remain adequate for the importation of the necessary power to meet CWL requirements and maintain 

expected reliability levels over the study period. 

* * * * * 



 

 

SECTION 3.0 

SUPPLY SIDE ANALYSIS
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3.0 SUPPLY SIDE ANALYSIS 

The development of a power resource analysis requires creation of a mix of resources to evaluate. This 

part of the report describes the options reviewed, costs for the options, and the detailed analysis 

performed on the selected options. A summary of the major assumptions used in the 2013 Update can be 

found in Appendix A. 

3.1 GENERAL ASSUMPTIONS 

The supply side analysis began with the development of the assumptions for the various resources 

considered as applicable for CWL. The following general assumptions are applicable to the supply side 

analysis: 

 The 2013 Update study period covers the years 2013 through 2030. 

 CWL must maintain reserves of 14 percent above peak load throughout the study period. 

 CWL retires Units 5 and 7 at the Municipal Power Plant in 2015. 

 The 2010 hourly load was used as the basis for the load growth projections provided by CWL. 

 Budgets and forecasts associated with the current CWL assets were escalated at their historical trend 

or inflation over the study horizon. 

 The discount rate for CWL for financing terms was 4.0 percent, with resources financed over 20 

years. 

 

Details of the various assumptions can be found in Appendix A. 

3.2 FUEL CONSIDERATIONS/FORECASTS 

Many of the generating resources considered in the supply side analysis require an associated fuel for 

power generation. The analysis utilized gas, coal, and spot market pricing to help determine production 

costs for each of the various supply alternatives considered. The following paragraphs discuss each of the 

various fuel forecasts used in this analysis. 

3.2.1 Coal 

Coal forecasts were developed for the following facilities for use in the analysis.  

 Generic coal forecast for adjusting MISO market energy 

 Municipal Power Plant 
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 Prairie State Facility 
 

3.2.2 Natural Gas 

The assumption for the cost of natural gas has been one of the most dramatic changes in resource plans 

developed since 2008. The rapid rise of hydraulic fracturing (fracking) in the drilling process for oil and 

natural gas in the United States has led to dramatic changes in the amount of natural gas available in the 

US. This supply glut has created pricing of natural gas well below the projections provided by various 

sources in the 2008 period. Figure 3-1 provides a comparison of the forecast for natural gas used in the 

2008 Study and forecast data used in this 2013 Update. Both of the forecasts were developed using data 

from the Energy Information Agency.  

Figure 3-1: EIA Natural Gas Forecast 

 

As seen, the forecast for the 2008 Study was approximately twice what the current values of natural gas 

are for 2013. The price of natural gas has caused a significant increase in the amount of electricity 

produced with natural gas in 2012, displacing electricity produced by coal. Due to the difficulty of 

permitting new generating units fired by coal, virtually all new generating resources are fired on natural 

gas. 
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3.2.3 Nuclear 

As in the 2008 Study, there are no proposed nuclear options in which CWL could consider participation.  

Therefore, no nuclear cost or fuel forecasts were prepared or used in this study. The advancement of the 

nuclear generation development has also been significantly delayed due to the current and expected 

natural gas market. At the projected natural gas fuel prices and the cost of gas-fired generation capacity, 

the construction of new nuclear fueled generation resources is not economical. 

3.2.4 Market 

The spot market energy price forecast was developed using the hourly day-ahead LMP pricing of the 

Cinergy (Indiana) Hub in MISO from January through December 2010. On-peak energy prices for 2013 

and beyond were projected using the same underlying annual escalation as the EIA natural gas forecast 

throughout the study period. Similarly, off-peak energy prices followed the coal forecast escalation. The 

entire energy market price forecast can be found in the study assumptions found in Appendix A. 

The MISO market is developing a market for capacity. This market is used by utilities on a voluntary 

basis as a source for capacity with which to meet their Module E reserve requirements. The market has 

been operated on a monthly basis with a utility able to only procure capacity from the market for any 

specific month in which it did not meet its reserve obligation. The MISO is moving the market from a 

monthly to an annual auction. Current market pricing for capacity is shown in Table 3-1. The values are 

far below the cost of new capacity. Recent projections from the NERC indicate that MISO had a 43 

percent reserve margin in 2012. 
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Table 3-1 
MISO Capacity Market Clearing Prices 2012 

Planning 
Year 

Month Auction 
Clearing  

Price 

($/APRC) 

Total 

Amount of 

APRCs Bid 

into the 

Auction 

Total Amount 

of APRCs 

Offered into 

the Auction 

Total Amount 

of APRCs 

Cleared in 

the Auction 

PY2012-
2013 

Jun 0.40 1,232.7 7,870.9 1,227.6

PY2012-
2013 

Jul 50.00 1,693.2 2,601.1 1,058.0

PY2012-
2013 

Aug 10.00 1,058.3 5,250.1 1,057.2

PY2012-
2013 

Sep 0.15 812.6 14,828.1 812.5

PY2012-
2013 

Oct 0.14 1,045.6 26,282.3 1,045.4

PY2012-
2013 

Nov 0.10 980.9 23,822.2 980.7

 

To give perspective to the above prices, the annual cost of capacity at the July price would equate to 

$0.60 per kW-yr.  

In addition to the MISO market, CWL can procure capacity and associated energy on a bilateral basis 

through power purchase agreements (PPA). These PPAs can be provided under a range of terms and 

conditions. For instance, they can be used as a pure call option whereby the demand charge is the price of 

the call for the ability to take the energy at a certain price. They can also be structured where the customer 

is required to take a certain amount of energy per time period for a certain capacity and energy price. 

CWL can evaluate these PPAs as it would acquisition of any resource. 

3.3 TRADITIONAL OPTIONS 

For utilities in the MISO market, owned, traditional generation resources (and PPAs) are used to satisfy 

the capacity obligations of the utilities, to act as a revenue source when the bid energy price of the 

resource clears the MISO market and as a hedge against MISO market prices above the energy cost of the 

resource. Due to these uses, many utilities procure low capital cost resources that may provide some relief 

from high energy prices. 
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The traditional resource options available to utilities of all types are being significantly restricted due to 

environmental regulations. New regulations have essentially removed coal fueled power plants as an 

option. Essentially all of the traditional resource options are fired by natural gas. CWL has an ongoing 

review of the use of biomass at the Municipal Plant. Current work on obtaining a fuel supply at a price 

that would allow ongoing operations of the solid fuel boilers at the plant is being performed by CWL. The 

results of this effort will have a slight impact on the amount of capacity required. The review of the 

biomass future at the Municipal Plant was not included within this study. Should the fuel source and 

combustion economics prove favorable, the need for additional capacity may be delayed from the dates 

indicated in the following analysis. The following paragraphs describe the traditional resources included 

in the 2013 Update. 

The estimates developed for the CEC expansion and other options considered are based on Burns & 

McDonnell’s experience with other expansion projects. Due to the unique attributes associated with any 

specific greenfield or expansion project, the assumptions developed herein are considered adequate for 

use in the 2013 Update, but will require more detailed analysis prior to a final determination of whether or 

not to actually pursue an option.  

3.3.1 CEC Conversion to Combined Cycle 

The basic principle of a combined cycle gas turbine (CCGT) plant is to utilize natural gas to produce 

power in a gas turbine (GT) and also use the hot exhaust gases from the GT to produce steam in a Heat 

Recovery Steam Generator (HRSG). The use of both gas and steam turbine cycles: Brayton and Rankine, 

in a single plant to produce electricity results in high conversion efficiencies and low emissions.  

The CEC consists of four existing simple cycle combustion turbines rated 36MW. The addition of the 

steam portion of the combined cycle expansion would require the addition of a heat recovery steam 

generator, the steam turbine and the electric generator. It was assumed for purposes of this analysis that 

the site had sufficient clearances to allow construction of the combined cycle expansion. It was further 

assumed that a separate HRSG would be provided for each CT which would then feed a header system to 

supply steam to a single steam turbine/generator. The net electrical output was assumed to be 206MW in 

total, base loaded (with duct firing capability the total output would be 294MW). One fourth of this 

capacity could be obtained with dispatch of each CT. An additional transformer and switchyard 

connection would also be required. 
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3.3.1.1 Constructability and Permitting 

For purposes of this study, construction of the CEC expansion would have a Commercial Operating Date 

(COD) of no earlier than 2016. A general review of site plans was performed by Burns & McDonnell of 

the CEC. Although it appears there is sufficient space to add the combined cycle portion described above, 

no site verification has been performed. Also, it appears that permitting of the existing turbines allows 

400 hours of operation per turbine during the period from May through September. This would limit the 

utilization of a combined cycle asset constructed at the site unless the permit was revised. 

Natural gas-fired generation resources would be equipped with emission control technology to meet 

currently required emission regulations. The following are the assumed emission rates of criteria 

pollutants for this supply alternative: 

 NOX:  0.009 lbs/MMBtu 

 CO:  0.006 lbs/MMBtu 

 CO2:  120 lbs/MMBtu 

3.3.1.2 Performance and Cost Assumptions 

The expansion of the CEC with a natural gas-fired CCGT option was assumed to have a net electrical 

increase in the CEC output of approximately 62MW (to a total net plant capacity of 206MW) and an 

operational heat rate of 8,140 Btu/kWh. In 2012$, variable and fixed O&M for this alternative was 

assumed to be $4.40/MWh and $12.00/kW-yr, respectively for the total net plant capacity. Assuming a 

2016 COD and 2016$, the total project costs, including Owner’s and Interest During Construction (IDC), 

was an estimated $2,417/kW (based on the full baseload plant output of 206MW). Please refer to 

Appendix A for a complete summary of assumptions used for all of the supply options considered in this 

study. 

3.3.2 Local Simple Cycle 

Typically, simple cycle generation options are used to provide peaking power due to their fast load ramp 

rates and relatively low capital costs. Simple cycle generation based on gas turbine and reciprocating 

engine technologies is a widely used and mature technology. These units are typically fired using natural 

gas as the primary fuel. Some units are provided with oil as a backup to interruption of the natural gas. 

The gas turbine (Brayton) cycle is one of the most efficient cycles for conversion of gaseous fuels to 

mechanical power or electricity. However, the units typically have higher dispatch costs when compared 
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with combined cycle and coal-fired technologies. Gas turbines can have capacity ratings of kW for micro-

turbines to units of 200MW nominal. Reciprocating engines can have capacities of watts up to 

approximately 20MW. The larger reciprocating engines typically have better heat rates than the 

combustion turbines. Peaking resources offering dispatch flexibility and capacities at or below 50MW 

were considered the best alternatives for peaking resources to be evaluated in this study.  

3.3.2.1 Constructability and Permitting 

It was assumed that any simple cycle capacity constructed would be located at a site within the CWL 

service territory. For purposes of this study, construction of a simple cycle resource would have a COD of 

no earlier than 2015. For purposes of this analysis, MW scale reciprocating engines were considered due 

to the flexibility of being able to add relatively small MW quantities to better match expected load 

growth, their dispatch attractiveness in the MISO market and their efficiency advantage over combustion 

turbines. 

Natural gas-fired generation resources would be equipped with emission control technology to meet 

currently required emission regulations. The following are the assumed emission rates of criteria 

pollutants for the reciprocating engine supply alternatives: 

Assumed reciprocating engine emission rates: 

 NOX:  0.018 lbs/MMBtu 

 CO:  0.034 lbs/MMBtu 

 CO2:  120 lbs/MMBtu 

3.3.2.2 Performance and Cost Assumptions 

A local natural gas-fired simple cycle option within the CWL service territory was assumed to have a net 

electrical output of 9.14MW per engine for the reciprocating engine option. This alternative assumed a 

block of six reciprocating engines was installed for a total capacity of 54.6MW. The operational heat rates 

of the units are 8,780 Btu/kWh. In 2012$, variable and fixed O&M for the reciprocating engine 

alternative was assumed to be $6.10/MWh and $16.17/kW-yr, respectively. Assuming a 2015 COD and 

2015$, the total project costs, including Owner’s and IDC, was an estimated $1,660/kW for the 

reciprocating engine alternative based on 54.6MW. Please refer to Appendix A for a complete summary 

of assumptions used for all of the supply options considered in this study. 
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3.3.3 Large Combined Cycle 

The basic principle of a combined cycle gas turbine (CCGT) plant is to utilize natural gas to produce 

power in a gas turbine (GT) and also use the hot exhaust gases from the GT to produce steam in a Heat 

Recovery Steam Generator (HRSG). The use of both gas and steam turbine cycles: Brayton and Rankine, 

in a single plant to produce electricity results in high conversion efficiencies and low emissions. For this 

evaluation, a large 1x1 CCGT plant was considered with a total plant output near 300MW baseload. 

In order to be able to use the advantages of a large combined cycle unit, CWL would have to share in a 

joint owned project, similar to the joint participation in units such as Sikeston and Iatan II. It is likely that 

such a unit would not be located within the service area of CWL. 

3.3.3.1 Constructability and Permitting 

It was assumed that large combined cycle capacity constructed would be located outside of CWL service 

territory. For purposes of this study, construction of a combined cycle resource would have a COD of no 

earlier than 2016 and would likely require another utility to take the lead on the development and 

construction of the unit due to the unit’s large size. CWL could potentially purchase capacity and energy 

from a percentage of the unit. 

Natural gas-fired generation resources would be equipped with emission control technology to meet 

currently required emission regulations. The following are the assumed emission rates of criteria 

pollutants for the combined cycle supply alternatives: 

Assumed CCGT emission rates 

 NOX:  0.009 lbs/MMBtu 

 CO:  0.006 lbs/MMBtu 

 CO2:  120 lbs/MMBtu 

3.3.3.2 Performance and Cost Assumptions 

A large combined cycle unit was assumed to have a net electrical output of 289.8MW based loaded. The 

operational heat rate of the unit is approximately 6,850 Btu/kWh (base loaded). Combined cycle units 

also have the ability to increase output through duct burning. The addition of duct burner capability would 

increase the capacity by another 91.7MW with an incremental heat rate of 8,310 Btu/kWh. In 2012$, 

variable and fixed O&M for the lager CCGT alternative was assumed to be $2.60/MWh and $15.00/kW-

yr, respectively. Assuming a 2016 COD and 2016$, the total project costs, including Owner’s and IDC, 
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was an estimated $1,520/kW for the large CCGT alternative (based on base load output of 289.8MW). 

Please refer to Appendix A for a complete summary of assumptions used for all of the supply options 

considered in this study. 

3.3.4 Alternative Levelized Cost of Electricity Evaluation 

To provide a preliminary screening analysis of the supply side alternatives, Burns & McDonnell 

performed a levelized cost of electricity (LCOE) evaluation. Burns & McDonnell determined the 20-year 

LCOE across varying capacity factors for each alternative including debt service costs, variable and fixed 

O&M costs, and fuel costs. Figured 3-2 presents the LCOE for each of the alternatives. 

Figure 3-2: Levelized Cost of Electricity Evaluation 
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As presented in Figure 3-2, the large CCGT alternative provides a lower LCOE for all capacity factors 

between 10 to 100 percent compared to the CEC conversion to CCGT and the reciprocating engines based 

on the assumptions used herein. The large CCGT alternative is estimated to be lower cost due to its lower 

heat rate and lower capital cost investment due to the large economies of scale. However, CWL would not 
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be able to develop and construct a large CCGT option solely on its own and would be dependent on 

participation from other utilities. The CEC conversion to CCGT operation is slightly higher in cost than 

the reciprocating engine alternatives across the varying capacity factors.  

3.4 POWER PURCHASE AGREEMENTS 

Utilities can purchase capacity and energy in firm and non-firm contracts or purchase long-term capacity 

in generation facilities, similar to CWL contracts for several existing resources. Both of these options 

depend on the availability of excess capacity in the area. For CWL, capacity should be located within the 

CWL or MISO market to reduce the costs of delivery and potential for system constraints. Under the 

proposed MISO capacity construct, capacity would preferably be located in MISO Resource Zone 5.  

Please refer to Appendix A for a complete summary of assumptions used for all of the supply options 

considered in this study. 

3.5 STRATEGIST ANALYSIS 

This part of the report addresses the various resource planning scenarios that were developed and 

analyzed using Strategist and describes the results of the analysis. The Strategist model is a resource 

portfolio optimization model that allows an analysis of several different resources with a variety of 

characteristics. The model selects the lowest cost combination of capacity amounts and in-service dates 

based on the performance and construction costs provided. In developing the scenarios, consideration was 

given to the existing resources discussed in Section 2 as well as various new resource options discussed 

previously in this section. 

3.5.1 Portfolio Selection 

The resource scenarios were modeled and simulated using the Strategist resource optimization software. 

The model used the assumptions of the resources as described previously in this section to determine the 

optimal portfolio of resources to meet the energy needed. In addition to the supply resources outlined 

previously in this section, when the supply resources were not available or economical, a market capacity 

resource was used to maintain reserve margins throughout the study period. This market capacity resource 

was modeled as a temporary supply resource, expiring at the end of each year. The model provided a net 

present value of costs for thousands of portfolio options.  

In order to evaluate the economic impacts of certain resources, Burns & McDonnell forced the model to 

accept certain generating resources in some scenarios. There were essentially two futures considered with 
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the resources available. The first was the partner future which considered participation in a large 

combined cycle unit. The other was the CWL control future of using reciprocating engines or adding the 

combined cycle expansion to the CEC. For purposes of the Strategist analysis, the reciprocating engine 

resource was used in the modeling due to the close LCOE of the CEC combined cycle expansion and the 

reciprocating engines. Within the range of assumption uncertainty for these two approaches, they were 

considered essentially equal for purposes of the portfolio analysis when comparing the partner future to 

the CWL control future. 

The results of the Strategist analysis using the base assumptions are shown in Table 3-2. Each of the two 

futures included hundreds of portfolio combinations. The associated 2013$ NPV of the lowest cost 

portfolio for each scenario is also included in Table 3-2. 
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Table 3-2: Strategist Scenarios Analyzed Base Assumptions 

Partner Future CWL Control Future

Scenario 1 2

Plan Year RESOURCE (Capacity) RESOURCE (Capacity)

2013

2014

2015

2016

2017 DEF(6) DEF(6)

2018 DEF(13) DEF(13)

2019 DEF(20)
RECIP BLOCK(9)
RECIP ENGINE(9)

DEF(2)

2020 DEF(28)
RECIP ENGINE(9)

DEF(1)
2021 DEF(36) RECIP ENGINE(9)

2022 1x1 7FA CCGT 25%(95) DEF(7)

2023
RECIP ENGINE(9)

DEF(6)
2024 DEF(15)

2025 DEF(23)

2026 DEF(30)

2027 DEF(39)

2028 DEF(48)

2029 DEF(5) DEF(55)

2030 DEF(13) DEF(63)

NPV UTILITY COST (@ 4.0%)

PLANNING PERIOD ($000) $1,604,241 $1,626,830

% DIFFERENCE (FROM LOWEST COST) 0.00% 1.41%

Note:  DEF(MW) indicates capacity purchases from the MISO market to cover the capacity

deficit for that year.  

The deficient DEF capacity in the portfolios is obtained from the market until it is determined that a 

resource is more economical. As seen in the above table, the lower cost portfolio shows the combined 

cycle capacity (95MW) being added in 2020. Although the portfolio with the combined cycle unit is the 

lower evaluated future, CWL would require the identification of a partner in order to have access to this 

type of resource. The portfolios which include the reciprocating engines are only slightly above the one 

with the combined cycle resource. CWL could develop the reciprocating engine capacity on its own. 

Therefore, the results provide a boundary between a future where CWL works with a partner to develop a 

joint owned resource or develops its own resources.  
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Another consideration in the resource futures is the timing of when a decision would be needed to commit 

to a resource strategy. In the partner future, CWL would likely have to commit early in the development 

process in order to be fully engaged in a project whose likelihood of success would require early, full 

commitment by the partners. The development process for a large combined cycle unit would entail major 

activities of site selection, interconnection application with the RTO and transmission owner, permitting, 

engineering, partner agreements and commitments, financing, pipeline infrastructure development, and 

construction. A typical estimate of the schedule for these activities would be four to five years from 

selection of a partner. During this process, CWL would be a minority participant in the project. This 

schedule assumes an aggressive approach to developing the resources.  

The schedule for the partner future would be compared to the addition of CWL constructed resources. 

Since this future would be under CWL control, the early development issues associated with looking for a 

partner, a project, etc would be eliminated. Major tasks would include site selection and infrastructure 

development, permitting, engineering and construction. The process of developing an engine plant 

includes developing the building, switchyard, balance of plant and other infrastructure to allow for easy 

installation of future units. This tend to put more effort and per unit cost into the first installation, with 

subsequent units sharing the up-front costs as they are installed. Schedules for the development of a 

reciprocating engine plant would be about three years for the first installation and then approximately 

eighteen months for the subsequent units.  

Although the reciprocating engines were used in the Strategist comparison of the futures, the use of the 

CEC combined cycle expansion would also provide similar economics, based on the assumptions used 

herein. Within the scope of this 2013 Update, it was not possible to perform detailed analysis of the 

expansion of the CEC facility into a combined cycle operation. However, Burns & McDonnell has 

developed several repowering analyses and applied this experience to develop the assumptions regarding 

the CEC expansion. Although it appears technically feasible with potential economics comparable to the 

reciprocating engines, there are important issues that need to be considered for this conversion.  

The first is the ability to change the permit for the facility without incurring substantial cost in modifying 

the site. The existing CEC permit, as understood by Burns & McDonnell allows 400 hours of operation in 

the summer season. Capacity factors for the engines in the Strategist analysis range from approximately 

40 to 50 percent. It is expected the combined cycle units would operate in a similar range or over 4,000 

hours per year.   
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The second issue involves the dispatch of the facility into the MISO market as compared to the 

reciprocating engines. The average annual output of each CEC unit, when including the base combined 

cycle capacity, would be approximately 63MW. The efficiency of this capacity would be approximately 

the same as the reciprocating engine. However, the start time, minimum run time and impacts to O&M 

could be significantly different. The reciprocating engines can typically be in and out of the market on an 

hourly basis, which helps to improve the revenue margin on these facilities when compared to the smaller 

combined cycle units.  

The third issue is the cost of installation. It is typically more expensive to retrofit an existing facility, 

especially when it was not designed for such a retrofit, than the development of a new plant. Although the 

cost estimates developed are suitable for purposes of this 2013 Update, more detailed engineering of both 

the reciprocating engine facility and the CEC combined cycle expansion are needed. 

Understanding of the above issues for the CEC and the approach and costs to develop the alternative 

reciprocating engine plant would then be considered with regard to the value to the MISO market. This 

level of analysis would be required in order to determine which alternative would be the more attractive 

option. Should the operating and economic issues work out to be similar, it is a potential that both the 

CEC expansion and reciprocating engines could be used within the CWL resource portfolio over the 

study horizon. 

3.6 RENEWABLE RESOURCES 

CWL has been directed to maintain a certain percentage of renewable energy in its resource mix as 

described in Section 2. The current mix of renewable energy used by CWL includes biomass, wind, solar 

and landfill gas. Current negotiations are underway for the inclusion of additional biomass into this mix. 

For purposes of this analysis, Burns & McDonnell assumed that any renewable energy deficit would be 

made up with increased acquisition of wind energy. Wind capacity is accredited at approximately 15 

percent of its nameplate rating. Therefore, as CWL increases its purchase of wind energy, it will have a 

minimal impact on the Strategist analysis and the portfolios selected.  

3.6.1 Wind 

The construction of new or expanded wind farms is driven primarily from the need for utilities to comply 

with renewable portfolio standards (RPS) and as settlement offers with environmental organizations. For 

purposes of this study, CWL is projected to add approximately 50MW of wind capacity over the next 20 

years in order to comply with its RPS. This wind energy is assumed to be available in the quantities 
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needed through new or amended power purchase agreements with wind energy producers, similar to the 

existing wind power purchase agreements. 

3.6.2 Solar 

CWL is one of the leaders in the Midwest with regards to the use of solar produced through photovoltaic 

options. The existing use of solar by CWL’s customers has provided hourly output of solar energy from 

fixed arrays. The expanded installation of solar through the FreePower contract will increase the use of 

solar PV by CWL.  

The economics of solar have typically been based on the average cost of power. The economics can be 

viewed from the utility’s perspective with regards to the cost of solar compared to wholesale pricing. 

Since solar PV can be used by the customer in net metering configurations, it can also be viewed by the 

customer with regards to solar costs compared to the retail rates. The cost of solar PV has been declining. 

The projection of the point at which the cost of energy from solar will reach “parity” with the wholesale 

and retail pricing have seen the projected year coming sooner than previous projections. Figure 3-3 

provides a current projection from the DOE. 

Figure 3-3: Projections of Solar PV Parity 

 

As the price of solar decreases (and electricity rates increase at the retail level) the use of solar will 

increase in net metering applications. Utilities will need to be aware of the potential erosion of retail kWh 

sales and the impact this may have on the rates. For example, at the residential level rates usually include 

a customer charge and an average kWh charge. If the kWh rate includes fixed costs of the utility, the 
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decline in retail sales due to the net metered solar will reduce the revenue collected to cover the fixed 

costs. This will require the utility to either adjust the customer charge or increase its average kWh charge. 

Figure 3-4 provides a normalized comparison of a fixed solar array output (on the CWL system) as 

compared to the LMP of the CWLD.CWLD load node on July 20, 2011 and the CWL peak load in 2011. 

It can be seen that the alignment of the output of the solar array with the LMP and the CWL peak load 

indicates that the energy is available at times when the LMP market is not at its peak and for a short 

portion of the CWL peak load.  

Figure 3-4: Fixed Solar Array Output in Columbia, Peak Load (2011) and CWLD LMP Pricing 
(Normalized) 
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The value of solar energy to the CWL system is to reduce the amount of energy that needs to be imported 

from the MISO market and the transmission losses associated with the delivery. The losses include those 

on the CWL distribution system. Burns & McDonnell developed an analysis of the expected value of 

solar energy to CWL. The analysis compared the hourly output from the solar PV array provided by CWL 

to the corresponding day ahead LMP at the CWL MISO load node.  

 

The avoided cost to CWL would be the hourly LMP times the output from the solar array. The hourly 

LMPs from October 2011 through September 2012 at the CWL load node were used. These LMPs were 
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multiplied by the hourly output from the solar information provided by CWL to create the avoided cost. 

These hourly avoided costs were summed across each month to create the total avoided costs by month. 

The hourly LMPs in the MISO market for the hours where solar energy is available are established 

primarily by the cost of natural gas. Any escalation in the natural gas price directly affects the LMPs 

during these hours. Therefore, the monthly avoided costs were escalated at the monthly forecast for 

natural gas used in the supply side analysis above.  

 

A net present value using a 4 percent discount rate was created from the monthly avoided costs over a 

twenty year period. The twenty year period was chosen due to the expected life of the solar panels. The 

costs were normalized to a 1kW AC output array. Table 3-3 shows the results of the analysis on a 1kW 

basis.  

Table 3-3: Avoided Costs to CWL of 1kW Solar Array (20 years) 

  

Annual Discount Rate 4% 
Monthly Discount Rate 0.33% 
NPV ($/kWh)October 2013 through October 
2033 

$1,073.12  

kWh/Year 1462.51 

 

As seen in the above results, 1kW of solar arrays provides a NPV of avoided MISO LMP cost over a 20-

year period of approximately $1,070. This value does not consider the lost kWh sales of approximately 

1,462kWh and the impact that it has to CWL revenues to cover its fixed costs or any expenses associated 

with metering that may be necessary for connection of a net metered device. CWL currently provides a 

$500/kW rebate for solar installed in a net metered basis. 

 

As solar energy reaches retail parity, increasing use of solar energy in a net metered application will 

occur. The level of solar energy currently on the system is so small relative to the load that it does not 

show as influencing the load shape of CWL. As the use of net metered solar systems increase, CWL will 

see an increasing early morning load that peaks and then declines as the solar energy output increases 

during the day. As the solar energy then begins to decrease in the afternoon, the load will then have a 

second afternoon peak. Assuming that the CWL customers are not the only ones taking advantage of the 

solar parity issue at the net metered level, the entire MISO load will be affected in a similar fashion. 

 

Figure 3-5 is a graph of market energy prices in Germany in the summer of 2012. Germany has had an 

aggressive feed in tariff for solar and now has solar resources installed equal to approximately 30 percent 
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of its demand. As seen, the market pricing peaks in the morning and afternoon with a deep valley during 

the day. This is a proxy for how the load is varying during the day. From a utility perspective, net metered 

solar resources will be a significant demand reduction (and the resulting energy) program. Unlike wind 

energy which is typically not being produced during hot peak times, solar is almost assured to be 

producing heavily during this time.  

Figure 3-5: German Wholesale Electricity Prices July 2012 

 

 

Another facet of the introduction of significant amounts of solar into the system will be a shifting of 

energy use to take maximum advantage of the energy produced. This could foster the use of retail level 

thermal storage devices to store the abundant solar energy during the day and use it during the afternoon 

period when the peak occurs slightly after the peak in solar energy production. This would cause a shift in 

the load and the resulting market pricing.  

 

As the addition of solar energy expands, it will have a disrupting impact on the wholesale market during 

on peak hours as wind has had during off peak hours. An issue with solar is that its installation will most 

likely be behind the meter and create significant reductions in retail energy sales. This could lead to 

significant impacts to the retail rates as well as wholesale rates. 
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Another impact of a heavy use of solar will be to impact the revenues to owners of large coal and nuclear 

facilities. These assets have already been significantly impacted at the wholesale level by wind during 

heavy wind output periods. The revenues obtained during the peak hours of the market have been 

declining since 2008 but still provide a large portion of the overall revenues for the facilities. When peak 

period pricing begins to be impacted by solar energy, then the value of these assets will decline further. 

Resources that can move quickly in and out of the market will be the more attractive assets. As it turns 

out, these types of assets are the resources fired on natural gas that are identified in the Strategist 

portfolios above, especially the reciprocating engines. Also, CWL should need less capacity from 

traditional resources as the use of solar energy increases on the CWL system and the net peak to the 

MISO market is impacted. 

* * * * * 



 

 

SECTION 4.0 

DEMAND SIDE ANALYSIS
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4.0 DEMAND SIDE ANALYSIS 

4.1 METHODOLOGY 

Previous analyses for CWL with regard to Demand Side Management (DSM) programs have used 

“typical” data from other utilities. This data has been used where it was appropriate to reflect the expected 

results of potential DSM programs as developed by CWL. The scope of study for this 2013 Update was 

developed to move away from using data from outside sources and move towards the use of CWL 

specific data. Many of the most beneficial programs identified in the 2008 Study have been implemented 

by CWL. Several of these programs have been active since 2009. Certain aspects of the programs have 

been active for much longer. The actual results of the programs are used where possible. 

The analysis of demand side management potential for a utility requires a significant amount of customer 

data to be mined that includes, but is not limited to: 

 The number of existing end-use applications specific to the utility customer base and pertinent 

information (for example the number of central air conditioners broken down by age, efficiency rating 

and size) 

 The demand and energy impacts to the utility of moving to higher efficiency applications of each of 

the end uses on the system 

 The cost of moving to these higher efficiency applications 

 The pace at which the existing appliances could be replaced with higher efficiency options 

 The benefit of investing in these applications as compared to other approaches to meeting the 

customer service required 

 

The development of a DSM analysis includes the following major tasks: 

1. Determining the number of end use devices available for consideration 

2. Establishing estimates for the number of potential and achievable participants in programs 

3. Estimating the average reduction per participant 

4. Estimating the demand and energy impact of the programs 

5. Identifying the cost of the program 

6. Developing the benefit cost ratio of the programs 

7. Determining the expected impact on the supply side requirements 
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This section of the report discusses the development of the above major tasks. 

The programs in active use by CWL are described in annual reports prepared by CWL for the city 

council. The most recent report provided to Burns & McDonnell was the Demand Side Management and 

Demand Response Report, March 2012, which summarized the DSM program results to 2011. Additional 

commercial information on DSM programs was provided for 2012. 

4.2 2008 IRP DEMAND SIDE ANALYSIS 

A detailed DSM study was performed for the 2008 IRP. Numerous DSM efficiency measures were 

evaluated for residential, commercial and industrial customers. The residential DSM assessment included 

an evaluation of a variety of different load management and conservation programs that were directed at 

reducing the overall peak demand and energy consumption of CWL residential customers. The 

assessment included programs by building stock, HVAC programs, thermal envelope programs, and 

appliance programs. 

The intent of the commercial assessment was to give a reasonable estimate of the potential for 

commercial DSM efficiency measures with the existing building stock. Further analysis reviewed 

opportunities for improved building design and construction which can minimize future requirements. As 

with the residential assessment, programs by building stock, HVAC, thermal energy, and appliances were 

evaluated, along with lighting.  

The evaluation of the DSM programs was performed through benefit/cost analysis. An initial screening of 

programs was made to determine those that fit the DSM objectives. The costs of the programs are then 

considered and compared to the benefits derived from the implementation using a benefit/cost analysis. 

Those programs with a benefit/cost ratio greater than one are then compared to supply side options to 

determine the most economic mix of demand and supply alternatives.  

Based on the detailed DSM study performed in 2008, several DSM efficiency measures were put into 

place by CWL. Some of these programs are detailed below and used as the basis of the current DSM 

program evaluation. 

4.3 DSM UPDATE ANALYSIS 

The intent of analyzing DSM in this 2013 Update was to evaluate the costs and benefits of the programs 

currently being managed by CWL and compare these attributes to the changes in the supply side costs. 
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The interest of CWL was to determine if the existing programs were still beneficial and if DSM offerings 

should be expanded. This analysis of DSM evaluated the programs CWL currently has in place, using 

historical data for each of the programs to determine if CWL should continue each of the programs and 

the potential each program has on CWL’s load forecast when considering current participation rates. 

4.3.1 Residential Programs 

The residential DSM assessment included an evaluation of the current programs in use by CWL. The 

programs detailed below are programs with measurable success. There are many other programs being 

implemented by CWL including load management and load shedding programs as well as educational 

programs.  

4.3.1.1 Home Performance with Energy Star 

This is a national program that brings existing homes up to Energy Star standards. After a detailed home 

assessment by a certified contractor is completed, electric customers can qualify for rebates and a loan for 

the suggested improvements. The incentives are based on the energy saved and the utility cost benefit. 

This single program implements most of the suggested Integrated Resource Plan residential efficiency 

measures and has resulted in a 0.479MW coincident peak reduction and a 2,500MWh savings since 

inception of the program.  

4.3.1.2 Air Conditioner or Heat Pump Rebates 

Air conditioner or heat pump incentives are based on the size of the system and the SEER (efficiency 

rating) of the system. The amount of the incentive is based on the amount of energy saved and the utility 

cost benefit. This program has high targeted energy savings due to cooling systems being one of the 

largest drivers of peak electric demand in the summer. This rebate program has a cumulative savings of 

0.396MW and over 2,500MWh.  

4.3.1.3 Energy Audits 

The energy audits are free evaluations and provide energy and water efficiency tips specific to each 

customer. Energy savings are harder to calculate for this program since it is not as in-depth as the Home 

Performance with Energy Star assessment. There was an estimated savings of over 100,000 kilowatt 

hours in 2011 with a minimal expenditure since one staff person administers the program.  
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4.3.1.4 Tree Power 

This program promotes energy conservation through energy efficient landscaping. Customers receive a 

landscape audit which indicates where they should plant their free 6- to 8- foot tall shade tree. Three 

properly placed shade trees, at maturity, can reduce cooling costs by 30 percent. The amount of new 

homes being built has been lower the last several years which has reduced participation since that is a 

targeted market.  

4.3.1.5 Window Air Conditioner Exchange Program 

To reduce summer electric bills for low-income customers that use window air conditioning units, an 

exchange program was started in 2007. An income qualified person brings in an older, inefficient unit and 

is given a new, Energy Star rated window unit provided by the utility. The average savings per unit is 730 

kilowatt hours per year.  

4.3.2 Commercial Programs 

The commercial DSM assessment included an evaluation of the current programs in use by CWL. The 

programs detailed below are programs with measurable success.  

4.3.2.1 Lighting Incentive Program 

CWL encourages commercial customers to reduce their electric usage with a $300 per kilowatt reduction 

in their lighting systems. The last IRP identified lighting as the area where the most energy efficiency 

could be gained in the commercial sector. This program has provided the utility with more energy savings 

than any other program. 

4.4 ACTIVE DSM PROGRAM PROJECTIONS 

4.4.1 Residential and Commercial 

The primary programs in the residential class affect the efficiency of the building enclosure and the 

HVAC systems. Considerations about these types of programs require an understanding of the number, 

age and building styles in the CWL service area and the age and efficiency of the HVAC systems. In 

discussions with CWL this end use survey information was reviewed in the context of available 

information from CWL.  

CWL had the number and age of houses in the service territory, but was not tracking the number of homes 

in each age group that was participating in the Home Performance program. This information would be 
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useful to determine the participation rates, demand and energy reductions and costs for upgrades by age 

of the home. Similar information about the HVAC systems is needed to allow an understanding of the 

number of older HVAC units that should be targeted for replacement with more efficient appliances. 

Similar granularity of data is needed for the commercial buildings. 

In order to start using CWL specific information, the number of houses in certain age groups in the CWL 

area was categorized using information taken from the EIA 2009 Energy Consumption Survey. This 

survey provided information such as age of central and window air conditioning units by year of 

construction as well as number of energy audits performed on homes. This information was used to 

determine the participation rate by year of construction for several of the residential programs.  

Burns & McDonnell developed a spreadsheet that allows each of the housing and appliance age groups to 

be analyzed for the residential programs. The commercial lighting and HVAC programs were also 

included. This spreadsheet will be a useful tool for CWL to populate with information as it is collected 

and develop more targeted results using CWL specific data. The analysis was developed to determine the 

projected participation level of each program and the overall energy and demand savings by program.  

The housing stock by year of construction was provided by CWL. Using this information and data taken 

from the EIA 2009 Energy Consumption Survey, a participation rate by year of construction was 

projected for each DSM program. The overall participation rate by program is based on historical 

information provided by CWL, as well as the average kWh and kW reduction per installation. By 

multiplying the participation rate by year of construction to the number of houses in that category gives 

the projected number of houses each year participating in the program. This number is then multiplied by 

the average savings per installation to determine the total saving by program.  

As this spreadsheet is populated with information more accurately depicting the conditions with the CWL 

housing stock and appliances, more precise information about the potential for DSM in the residential and 

commercial sectors can be created. 

4.4.2 Industrial 

Industrial DSM programs are not as structured as the residential and commercial sectors due to the wide 

variability of industries. CWL key account representatives are aware of opportunities to work with 

industries to improve their efficiency through targeted improvements in a specific area. The incentive that 

can be provided for these unique offerings can be developed using the avoided cost for demand and 
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energy and the expected savings for the targeted application. The avoided cost is provided in the next 

section. 

4.4.3 Program Results 

The total demand and energy savings by program is shown below in Table 4-1. The table also provides 

the cost benefit of the programs. The benefits of the programs were valued using the net present value of 

the avoided demand and energy across the ten year period of 2012 to 2021 using the cost of demand and 

energy as determined in the supply side analysis discussed in Section 3. As seen, the benefits of the active 

programs are greater than the costs. The details of the analysis are included in Appendix C. 
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Table 4-1 Historical DSM Program Demand and Energy Savings 

Historial Participation and Demand/Energy Savings Strategist Data

Historical 
Participation

Historical 
Participation 
Percentage

Total MW 
Reduction

Total MWh 
Reduction Total Cost $/MW $/MWh

$383,173.34 $494.12

RESIDENTIAL
Avoided Demand

Cost ($)
Avoided Energy

Cost ($)
Total Avoided

Cost ($)
Continue
Program

Program
Savings

Home Performance
 with Energy Star

2010 607 2.57% 0.173 570 $233,473 $66,289 $281,845 $348,134 yes $114,661
2011 906 3.84% 0.245 843 $515,369 $93,877 $416,334 $510,211 no ($5,158)
    Total 1,513 6.40% 0.418 1,413 $748,842 $160,166 $698,178 $858,345 yes $109,503

Air Conditioner or
 Heat Pump Rebates

2010 192 0.81% 0.112 289 $65,500 $42,915 $142,701 $185,617 yes $120,117
2011 368 1.56% 0.133 564 $141,230 $50,962 $278,572 $329,534 yes $188,304
    Total 560 2.37% 0.245 853 $206,730 $93,877 $421,273 $515,150 yes $308,420

Online Energy Audit
2010 1,396 5.91% 0.000 377 $0 $0 $186,243 $186,243 yes $186,243
2011 605 2.56% 0.000 163 $8,260 $0 $80,714 $80,714 yes $72,454
    Total 2,001 8.47% 0.000 540 $8,260 $0 $266,957 $266,957 yes $258,697

Energy Audits
2010 276 1.17% 0.000 317 $0 $0 $156,418 $156,418 yes $156,418
2011 576 2.44% 0.000 105 $0 $0 $52,006 $52,006 yes $52,006
    Total 852 3.61% 0.000 422 $0 $0 $208,424 $208,424 yes $208,424

Tree Power and
 Landscape Audit

2010 98 0.41% 0.005 33 $7,840 $1,839 $16,477 $18,316 yes $10,476
2011 98 0.41% 0.002 102 $7,400 $575 $50,442 $51,017 yes $43,617
    Total 196 0.83% 0.006 135 $15,240 $2,414 $66,919 $69,333 yes $54,093

Window Air Conditioner
 Exchange Program

2010 125 0.53% 0.063 91 $22,950 $23,948 $45,088 $69,037 yes $46,087
2011 30 0.13% 0.000 22 $0 $0 $10,821 $10,821 yes $10,821
    Total 155 0.66% 0.063 113 $22,950 $23,948 $55,909 $79,858 yes $56,908

Total Residential Prog -84 -0.36% 0.732 3,476 $1,002,022 $280,406 $1,717,660 $1,998,066 yes
2,583 10.93%

COMMERCIAL
Lighting Incentive Program

2010 11 0.17% 0.185 648 $23,809 $70,887 $320,188 $391,075 yes $367,266
2011 50 0.79% 0.460 1,449 $127,407 $176,260 $715,923 $892,183 yes $764,776
2012 68 1.08% 0.636 1,943 $161,181 $243,698 $960,036 $1,203,734 yes $1,042,553
    Total 129 2.04% 1.281 4,040 $312,397 $490,845 $1,996,147 $2,486,992 yes $2,174,595

HVAC
2012 13 0.21% 0.058 100 $282,350 $22,224 $49,643 $71,867 no ($210,483)
    Total 13 0.21% 0.058 100 $282,350 $22,224 $49,643 $71,867 no ($210,483)

Total Commercial Programs 1.339 4,140 $594,747 $513,069 $2,045,789 $2,558,859 yes $1,964,112

Total All Programs 2.071 7,617 $1,596,769 $793,475 $3,763,450 $4,556,925 yes $2,960,156

[1] Contractor Incentives are not included in the table above. These costs are marketing costs creating market transformation. 
The incentives will be diminished when the market for the service is mature and the data reporting is automatic. 
Contractor incentives were $318,000 in FY2010 and $412,000 in FY2011.  

A comparison was made to the actual results for two of the programs versus those projected in the 2008 

Study. The two programs selected allowed the actual versus projected values to be compared due to the 

specificity of the targeted appliance of the program. The comparisons are shown in the following table. 
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Table 4-2 
Comparison of Actual versus Estimated DSM Results for Selected Programs 

Average kW  Average MWh 

2008 
Study  Actual 

2008 
Study  Actual 

Residential HVAC  0.95  0.44  0.67  1.522 

Commercial Lighting  22.1  9.9  63.1  31.3 

 

The results of the residential HVAC program indicate that the newer air conditioners are providing less of 

a peak reduction than estimated, but greater energy savings. For the Commercial Lighting program, the 

average demand and energy reductions are approximately half of the projected amounts. It should be 

noted that the average projected values are based on the average per building analyzed in the 2008 Study 

whereas the actual values may be on a customer basis. In any event, moving to actual reductions as seen 

by CWL for its programs allows a more definitive estimate of the expected benefits. These actual results 

are used in the projections in the following tables and figures. 

The total projected energy savings by program is presented in Table 4-3. Figure 4-1 presents the energy 

forecast reduction by program assuming the participation levels obtained by CWL continue. The total 

demand savings by program is presented in Table 4-4. Figure 4-2 presents the demand forecast reduction 

by program. 
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Table 4-3 Projected Energy Savings by DSM Program 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh)

Energy Savings
Home Performace with Energy Star - R 496 992 1,488 1,983 2,479 2,975 3,471 3,967 4,463 4,959
Air Conditioner/Heat Pump Rebates - R 458 916 1,374 1,832 2,290 2,748 3,206 3,664 4,122 4,580
Online Energy Audit - R 198 396 594 792 990 1,188 1,386 1,584 1,782 1,980
Tree Power & Landscape Audit - R 66 132 199 265 331 397 464 530 596 662
Window Air Conditioner Exchange Program - R 63 126 189 251 314 377 440 503 566 629

Lighting Incentive Program - C 1,141 2,284 3,431 4,580 5,733 6,888 8,046 9,207 10,371 11,537

HVAC - C 292 585 878 1,172 1,467 1,763 2,059 2,356 2,654 2,953

Potential Energy Savings 2,714 5,431 8,152 10,877 13,605 16,337 19,072 21,811 24,554 27,300

Energy Savings from Current DSM Programs [1] 7,617 7,617 7,617 7,617 7,617 7,617 7,617 7,617 7,617 7,617

Total Potential Energy Savings 10,330 13,048 15,768 18,493 21,221 23,953 26,689 29,428 32,170 34,917

[1] Actual energy savings from FY 2010 and FY 2011.  

Figure 4-1 Projected Energy Forecast Reduction by DSM Program 
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Table 4-4 Projected Demand Savings by DSM Program 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)

Demand Savings
Home Performace with Energy Star - R 0.149 0.299 0.448 0.597 0.746 0.896 1.045 1.194 1.344 1.493
Air Conditioner/Heat Pump Rebates - R 0.133 0.265 0.398 0.530 0.663 0.796 0.928 1.061 1.193 1.326
Online Energy Audit - R 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Tree Power & Landscape Audit - R 0.003 0.007 0.010 0.013 0.017 0.020 0.023 0.026 0.030 0.033
Window Air Conditioner Exchange Program - R 0.034 0.069 0.103 0.138 0.172 0.207 0.241 0.276 0.310 0.344

Lighting Incentive Program - C 0.378 0.756 1.136 1.516 1.897 2.280 2.663 3.047 3.433 3.819

HVAC - C 0.123 0.247 0.371 0.496 0.620 0.745 0.870 0.996 1.122 1.248
Potential Demand Savings 0.821 1.643 2.466 3.290 4.116 4.943 5.771 6.601 7.431 8.263
Demand Savings from Current DSM Programs [1] 2.071 2.071 2.071 2.071 2.071 2.071 2.071 2.071 2.071 2.071
Total Potential Demand Savings 2.891 3.713 4.537 5.361 6.187 7.014 7.842 8.671 9.502 10.334

[1] Actual demand savings from FY 2010 and FY 2011.  

Figure 4-2 Projected Demand Forecast Reduction by DSM Program 
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It should be noted that the rates for CWL are established considering an expectation of the amount of 

energy to be sold to end use customers. Most of the energy sold to CWL customers is priced on an 

average kWh basis and includes a certain amount of fixed costs. The effect of the efficiency programs is 

to reduce the energy sold on the CWL system. The revenue expected from these lost energy sales to 
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recover the fixed cost assumed in the rate will have to be made up to maintain CWL’s financial 

obligations.  

4.5 PASSIVE DSM PROGRAMS 

CWL is also engaged in a number of passive DSM programs. These programs are not measurable by 

energy or demand savings, but are very beneficial on a customer relations perspective. There are many 

educational, training and outreach programs in place. These range from conferences and expos to various 

school programs. CWL is a pilot community for the Department of Energy’s Home Energy Score 

Program. This program allows homeowners to compare the energy performance of their homes to other 

homes nationwide. It also provides homeowners with suggestions for improving their homes’ efficiency. 

To date, CWL indicates that it has rated more than 500 homes and has the greatest level of participation 

of any test site in the US. There are also commercial programs that have been great tools for customer 

relations. They are detailed below. 

4.5.1 Energy Assessments 

These assessments range from assisting the customer in understanding their utility bills and how their 

business uses energy, to full ASHRAE level II energy audits. Assistance to businesses in 2011 included 

churches, hotels, offices, restaurants, retail outlets and industrial customers. Currently there is not a 

measured energy savings attributed to the assessments however there have been behavioral changes and 

some lighting upgrades completed.  

4.5.2 Infrared Scans 

This program provides a means for commercial customers to inspect mechanical components, electrical 

cabinets, electrical distribution systems and building envelopes to save energy and reduce mechanical 

failure. This program is a great tool for customer relations and preventative maintenance. This service 

helps CWL communicate with customers for further discussions about other programs and services. 

4.6 DEMAND SIDE MANAGEMENT 

The most significant change in the look of DSM programs has been in the area of load control and the 

interruptible rate programs, now termed Demand Response. When these programs were first being 

implemented, they were used to reduce demand during a utility’s peak. This reduction resulted in either a 

reduction of the demand used to determine the bill from its wholesale supplier or a reduction in the need 

for additional capacity for the utility. 
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One drawback to the DR programs for utilities using them to defer capacity is to determine the value of 

the reduction. Capacity additions tend to be “lumpy” when they are added. A utility that is deficient in 

capacity can rarely just add enough capacity to meet its load plus reserve obligation each year and no 

more. When utilities add capacity, they typically have more than needed for a few years then may go 

slightly deficit for a few years until the value of adding capacity is positive. During the deficit years, DR 

can assist in reducing the amount of capacity a utility has to buy. However, during the years when the 

utility is excess, the value of the load control for demand reduction purposes is minimal. This makes the 

value of the DR program vary over time. 

For utilities such as CWL who are in a nodal market like MISO, the economic benefit to the DR programs 

is now achieved through slightly different metrics. Demand response can be bid into the market as 

capacity. This capacity can be used to meet the reserve obligations of the utilities or in the ancillary 

service market. The following table is from the FERC report “2011 Assessment of Demand Response and 

Advanced Metering”. 

Table 4-5 Demand Response Resource Potential at U.S. ISOs and RTOs 

 2009 
(MW) 

Percent of
2009 Peak 
Demand9 

2010
except as noted 

(MW) 

Percent of
2010 Peak 
Demand9 

California ISO 
Electric Reliability Council of 
Texas 
ISO New England, Inc. 
Midwest Independent 
Transmission System Operator 
New York Independent System 
Operator 
PJM Interconnection, LLC 
Southwest Power Pool, Inc. 
Total RTO/ISO 

3,2671                 7.1%                 2,1351                             4.5% 

1,3092                  2.1%                  1,4843                             2.3% 

2,1832                  8.7%                  2,1164                             7.8% 

5,3002                  5.5%                  8,6635                             8.0% 
 

3,2912                 10.7%                 2,4986                             7.5% 

10,4542                 7.2%                 13,3067                          10.5% 
1,3852                  3.5%                  1,5008                             3.3% 
27,189           6.1%                  31,702                  7.0% 

Sources: 
1California ISO 2010 Annual Report on Market Issues and Performance 
22010 FERC Survey 
3ERCOT Quick Facts (June 2011) 
42010 Annual Markets Report, ISO New England Inc. 
52010 State of the Market report, Potomac Economics (Midwest ISO) 
62010 State of the Market report, Potomac Economics (New York ISO) 
7PJM Load Response Activity Report, July 2011, “delivery year 2011-2012 active participants” 
8Informational Status Report Concerning Incorporation of Demand Response In SPP Markets and 
Planning (September 2, 2011) 
9Estimated based on peak demand data from the following: California ISO 2010 Annual Report on 
Market Issues and Performance, 2010 State of the Market Report for the ERCOT Wholesale Electricity 
Markets, 2010 Assessment of the Electricity Market in New England, 2010 State of the Market Report 
for the MISO Electricity Markets, New York ISO 2010 State of the Market Report, 2009 State of the 
Market Report for PJM and 2011 Quarterly State of the Market Report for PJM: January through June, 
and the Southwest Power Pool 2010 State of the Market. 
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Most markets require advanced metering in order to participate at the level reflected in the above table. 

The value of capacity in the MISO market is at a very low level. Recent information provided by NERC 

indicates that the MISO market may have summer reserve margin levels in the range of 40 percent. This 

high level of reserves makes the value of capacity low. Therefore, the value of DR is also of low value for 

capacity. In addition to the benefits being low, the cost to manage a DR program that qualifies as bidding 

into the market may require the use of more expensive metering or other approaches to verifying the 

actual results as directed by the operators of the market. 

An indication of how the DR market is changing is provided in the following from Smart Money 

magazine. New approaches to DR are targeting new types of incentives as more advanced metering is 

installed across the customer classes. 

4.6.1 Utilities Using Reward Programs to Promote Efficiency 

Utilities have embarked on programs to offer consumers loyalty points or cash in exchange for cutting 

their demand, Smart Money reported. The efforts were seen as a potential way to encourage consumers to 

accept smart meter rollouts, as consumers see greater benefits to using the meters to cut their demand. 

Bernard Neenan, a technical executive at the Electric Power Research Institute, told Smart Money that 

such perks "help utilities offset demand on the grid with an offer that's more enticing than the usual rebate 

programs for buying energy-efficient appliances." Wrote Smart Money: "Currently, 30 percent of U.S. 

households use smart meters, and 75 percent will by 2016, according to NPD In-Stat." 

Southern California Edison, DTE Energy, Commonwealth Edison and Northeast Utilities were among the 

utilities that partnered with Efficiency 2.0, which used software to track year-on-year demand changes for 

a consumer and awarded points for lowering demand. Dominion offered cash payments to consumers in 

Virginia and North Carolina for having their air conditioners turned off as a demand response measure. 

Alternative supplier Energy Plus offered points for partner reward programs such as travel and hotel 

companies. Smart Money, March 12. 

Another way DR can be used is to avoid high priced LMP energy. CWL purchases the majority of its 

energy from the MISO market at the nodal locational marginal price at its load node. The cost of this 

energy varies by hour in the day ahead and real time market. Table 4-6 provides an example of the hourly 

charges in the MISO day ahead market for the highest cost hour in 2012 ($187.89/MWh). 
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Table 4-6 LMP for CWL Node MISO 

2012 HE 13 HE14 HE15 HE16 HE17 HE18 HE19
July 15 $41.03 $43.5 $45.21 $56.32 $59.71 $56.63 $45.27
July 16 $69.29 $84.37 $103.07 $121.39 $114.29 $87.06 $68.66
July 17 $100.01 $135.18 $163.63 $187.89 $153.26 $104.54 $80.00
July 18 $61.99 $75.94 $86.59 $95.79 $99.86 $67.74 $59.30

 

The new opportunity to value DR programs is to link them to the high price nodal hours. CWL currently 

has about 12MW of load under control when diversity is taken under consideration. Assuming for the 

sake of example, that 12MW could be taken off of the hours ending 15, 16 and 17 and returned over hours 

ending 18 and 19, an estimate of the LMP savings was calculated. The value of the reduced demand is 

shown in Table 4-7. 

Table 4-7 Example LMP Savings due to Load Control 

Hour LMP ($/MWh) Load change 

(MW) 

Cost (Savings) 

per hour 

HE 15 $163.63 -12 ($1,963.56) 

HE 16 $187.89 -12 ($2,254.68) 

HE 17 $153.26 -12 ($1,839.12) 

HE 18 $104.54 18 $1,881.72 

HE 19 $80.00 18 $1,440.00 

Total Savings   ($2,735.64) 

 

The example assumes that the MWh removed (3 h x12 MW =36MWh) are exactly replaced (2 h x 18 

MW =36MWh). Information from CWL indicates that it takes approximately 29MW of controllable 

devices to obtain the 7.5MW of reduction for the residential load. The commercial and industrial 

customers provide the other 4.5MW. Assuming the savings would be distributed over the total 

participation of 33.5MW, the average savings for the above reductions would be approximately $81.67 

per MW or approximately $0.08 per kW. Utilities need to make significant use of the load management 

during the year in order to pay for the installation of switches and overhead associated with the controls. 

The ability to pay customers in the form of monetary incentive to participate with the expected savings is 

limited. 
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Factors that could improve the benefits derived from a DR program include: 

 Reserve margins declining due to capacity retirements and load growth 

 Natural gas pricing escalating which increases the LMP 

 Better ability to control load and remove more load during high priced LMP hours and manage pay 

back effects and costs to maximize return per MW. 

Based on the above considerations, expansion of the current CWL demand response programs cannot 

support significant customer incentives. Utilities are, however, expanding their programs in the current 

environment. For instance, KCP&L is expanding their program by volunteers signing up for controllable 

thermostats. These programs are purely voluntary and no compensation is provided. Utilities that 

implement these programs indicate a 1 to 3 percent load reduction when activated. Due to the anticipated 

low MISO market pricing anticipated over the next several years until natural gas prices increase, CWL 

should consider “grandfathering” the existing participants in the DR programs with the intent to gradually 

realign incentives, if offered, closer to the benefits derived by CWL using the DR in the MISO market. 

4.7 THE FUTURE OF DSM 

There are several dynamics in the electric industry that can have an impact on the opportunities for a 

utility to influence its customers to reduce demand and increase energy efficiency on its system. Equally 

as interesting is the question of the ongoing need for a utility to engage in this influencing of its 

customers.  

There are a number of factors influencing the opportunities and need. These include: 

 A number of efficiency standards being promulgated by federal and state governments 

 Acceptance of new home construction standards by builders and buyers 

 The increasing real cost of electricity 

The impact of these factors is for the utility to have a diminishing return on the ability to influence 

consumption on its system through more efficient use of electricity. 

4.7.1 Appliance Standards 

The impact of new appliance standards is significant. Estimates from the March 2012 report “The 

Efficiency Boom” prepared for the ACEEE & ASAP indicates that the standards currently in effect have 
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reduced energy consumption by 7.5 percent from the projections without the standards. There are a 

significant number of new standards expected from the DOE over the next several years. These standards 

affect a large number of end use devices in the residential, commercial and industrial sectors. A summary 

of the standards and their expected dates can be found at http://www.appliance-standards.org. The graph 

shown in Figure 4-3 below is reproduced from “Assessment of Electricity Savings in the US Achievable 

through New Appliance/Equipment Efficiency Standards and Building Efficiency Codes (2010-2025), 

IEE, May 2011. 

Figure 4-3 Estimated Savings from Future Efficiency Standards 

  

 

The baseline forecast in the above figure reflects the impact of current standards. The opportunities a 

utility has to influence customers to higher efficiencies will diminish over time as the standards naturally 

migrate consumers to the more efficient products. These standards will have a large impact on the ability 

of CWL to change out low efficiency appliances to higher efficiency appliances over time.  

An example of this is the impact of lighting standards. One of the most attractive DSM offerings utilities 

could offer was to get customers to switch out incandescent lighting out for compact fluorescents. New 

lighting standards are removing the incandescent bulbs from the market and it is no longer necessary for 

the utility to offer this type of program. Utilities were able to exchange a 60 to 75 Watt incandescent for a 
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12 to 15 Watt compact fluorescent, resulting in a significant reduction in consumption. Offering LED 

type bulbs only provides a Watt or two of reduction over a CFL, if that.  

The impact of future standards will have a similar limiting effect. As an example of one potential 

standard, from the Appliance Savings Awareness Project website (link provided above): Furnace fans are 

among the largest users of electricity in a typical household, consuming over 1,100 kWh of electricity per 

year on a national average basis, or more than 12% of the average U.S. household’s electricity use. 

About 500 kWh of this total is consumed during the heating season and the remainder (600 kWh) is used 

to circulate cooled air in the summertime (ACEEE estimate). More efficient motor technologies, such as 

switching to energy-efficient BPM motors, can reduce fan electricity consumption by around 60%, 

making improved furnace air handlers one of the largest potential sources of residential electricity use 

reduction. Other improvements in the air handler may also improve overall electrical efficiency. High-

efficiency fans are commonly available with condensing furnaces, but can also be found on quite a few 

non-condensing models. Note: The 2007 Energy bill instructs DOE to set a standard for furnace fans by 

2014. Preemption date is listed as 2017 but it may change if DOE sets standards before 2014. 

Changing out furnace fan motors is currently discussed by CWL with its customers in its home 

performance audits, but in the future, these fans will be the “standard,” providing CWL customers 

minimal room for increasing efficiency in this area. 

4.7.2 Building Codes 

One of the most beneficial DSM programs that CWL offers is its Home Performance with Energy Star 

program for residential construction. This program works to improve the efficiency of existing residential 

homes to Energy Star levels. The EIA estimates that homes built to voluntary ENERGY STAR® 

specifications made up about 26 percent of all new homes constructed in the United States during 2011. 

Under the latest update of the specifications that went into effect earlier this year, ENERGY STAR homes 

consume at least 15 percent less energy than those built to the 2009 International Energy Conservation 

Code (IECC).   

Based on the above, the adoption and enforcement of more stringent building codes can have a dramatic 

impact on the ability of a utility to reduce consumption by upgrading existing building stock. It should be 

apparent that it is not the responsibility of (nor does it makes sense for) a utility to invest its capital in 

dollars and personnel to bring poor building construction up to higher standards. Governing bodies should 

implement policies to bring all new construction up to the level desired by the community and enforce 
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those policies. The incorporation of the efficiencies desired in the initial construction is much more cost 

effective than having the utility implementing them later. Once more stringent codes are implemented and 

enforced, CWL will have a declining stock of existing structures to work with for energy efficiency 

improvements as the existing buildings are upgraded.  

4.7.3 Real Cost of Energy 

Another issue affecting the need for a utility to entice customers to DSM programs is the rising cost of 

electricity. In times when the real cost of electricity is increasing, consumers look for ways to decrease 

their electricity bills. This naturally leads to more conservation by consumers.  From the Annual Energy 

Review 2011, developed by the Energy Information Agency, Figure 4-4 shows the nominal and real 

prices of electricity since 1960. 

Figure 4-4 Nominal and Real Electricity Prices 

 

 

The concept of DSM started in the mid 70’s. At this time, large amounts of coal and nuclear base load 

power plants were entering commercial operation. As the construction costs of these facilities were 

factored into utilities’ ratebase, rates began to escalate significantly in both a nominal and real manner. 

The backlash against these rate increases forced regulated utilities to begin offering DSM programs in the 

80’s. Natural conservation began to occur and the rate of growth in the electric industry declined from its 

historical 7.5 percent rate of growth to approximately 2 percent.  

The growth in electrical energy use allowed the cost of the baseload facilities to be spread over more 

kWh, which reduced rates. As seen in the above graphs, the nominal rate increased slightly, but the real 
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cost of electricity declined significantly. Customers were less concerned about conservation, use of 

electronics expanded and the average of size of homes grew. Enticing customers to conserve during this 

type of economic climate required significant enticement. 

The electric industry is now in a period of increasing nominal and real electricity prices. Due to the 

downturn in the economy and other factors, the growth of electricity is now projected by the EIA to be 

less than 1 percent, not including the potential impacts of more stringent efficiency standards in Figure 4-

3. The increasing costs of electricity act to mitigate the cost differential of higher efficiency appliances as 

compared to lower efficiency options. This means that consumers will be selecting higher efficiency 

appliances more and probably sooner than they would if electricity costs were lower relative to their 

income. 

Another issue to consider is that there are not substantial opportunities to decrease electricity rates. The 

cost of fuel represents the largest cost of electricity. The industry is currently seeing increasing costs of its 

coal supply due to fuel increases and costs of compliance with ongoing environmental regulations. The 

transition is on to natural gas. This transition is promoting the retirement of coal plants. As additional coal 

(and nuclear) plants are retired, a growing amount of electricity must be provided from new gas-fired 

units. The cost of these gas units will be put in the rate base. Once the shift to a large quantity of gas-fired 

generation occurs, the cost of electricity will be more directly tied to the cost of natural gas. Very few 

people are predicting that the cost of natural gas will decline from its current levels.  

Another aspect to utility operations is the cost of compliance with regulations, expansion of the 

transmission and distribution systems, the need for additional communications and IT equipment, and a 

host of other issues increasing operating costs. All of these issues point to a continuing increase in the real 

cost of electricity and less of a need for a utility to entice customers to using electricity more efficiently. 

4.7.4 Ongoing Utility DSM 

It is expected that the new standards will be taking affect over the next 10 years. Ten years is 

approximately the life of most DSM programs. When considering participation rates of 2 to 5 percent per 

year, this time would provide for between 20 to 50 percent of the total potential of a program to be 

realized. It is expected that the remaining potential in a program would be achieved through natural 

migration to the higher efficiency through customer action independent of the utility. Therefore, it is 

expected that current DSM efforts will remain of benefit to CWL for approximately a 10 year horizon. If 
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the implementation of the standards is delayed, then the DSM programs would be extended until the 

standards became effective. 

4.8 DSM CONCLUSIONS 

Based on the analysis of the existing DSM programs currently being managed by CWL, a revised cost 

benefit analysis using revised supply side assessments and the current conditions facing the utility 

industry, Burns & McDonnell offers the following conclusions: 

1. With the exception of the commercial HVAC program, the existing active DSM programs being 

offered by CWL provide a positive benefit to cost ratio using the actual costs and performance of 

the programs and the updated supply side avoided costs. 

2. The existing and anticipated efficiency standards that will affect the residential, commercial and 

industrial classes over the next 10 years will reduce the opportunities CWL has to gain reductions 

in demand and energy through its DSM efforts.  

3. CWL should continue to improve its data collection regarding the inventory of residential and 

commercial structures and HVAC appliances in order to be targeting the locations that can 

provide the most benefit from its programs. As this information is collected, the spreadsheet 

provided with this report should be updated. 

4. Due to the broad scope of the Home Performance audit and HVAC rebate program for residential, 

the targeting of the lighting and HVAC usage of commercial structures, and the anticipated 

efficiency standards, it does not appear that significantly expanding the DSM programs should be 

considered at this time.  

5. The actual demand and energy savings provided by the DSM programs CWL is managing are 

below those estimated in the 2008 Study. CWL should explore approaches to increasing the 

participation rates in the CWL area. 

6. The internet should be used to collect more targeted information about specific end use 

appliances to see if a targeted, limited life DSM program may be of benefit. For instance, 

collecting information about the number of homes with more than one refrigerator might provide 

information if initiating a one-time offer for turning in the second unit might be beneficial.  

7. Due to the large rental housing market CWL has in its service area, information should be 

collected about the participation levels and success in this sector. The apartment energy density 

rating system is one way to engage this sector in DSM. 

8. CWL should continue to discuss the approach to encouraging more efficient building codes and 

their enforcement in its service territory with the City. The movement towards Energy Star 
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performance for all new buildings would allow CWL to focus its efforts on improving the 

existing structures and eventually allow it to stop DSM programs aimed at retrofitting inefficient 

structures and make more efficient use of its capital and personnel. 

9. CWL should consider its use of the demand response programs with regards to more active use in 

the MISO market. Consideration should be given to the incentives offered relative to the benefits. 

Expansion of the program should be considered to minimize the incentives required for 

participants. 

10. As DSM benefits are obtained, the net effect will be to reduce the number of kWh sold by CWL. 

This may require a realignment of rates in order for CWL to maintain its revenues necessary to 

cover its fixed costs. 

* * * * * 
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5.0 DSM AND SUPPLY SIDE CONSIDERATIONS 

5.1 DSM IMPACTS ON SUPPLY SIDE DECISIONS 

The future supply side opportunities to provide the necessary capacity required for CWL to meet its load 

plus reserve margin obligations are limited primarily to natural gas-fired resources. Should biomass 

fueled resources be acquired that would provide a net increase in capacity from that considered in Section 

3, then additional capacity from the portfolios prepared in Section 3 would be reduced. Absent the 

additional biomass capacity, the renewable resources, other than the small capacity provided by landfill 

gas or wind accreditation, do not provide significant amounts of accredited capacity. 

The natural gas fired resources available are essentially combustion turbines operating in either a simple 

or combined cycle mode and reciprocating engines. Based on the screening assessment, the combined 

cycle resource provided the lower overall costs. However, for CWL to obtain these economics, they 

would have to be a joint owner in a large facility developed by others. Due to the risk of the availability of 

the combined cycle resource, the portfolio with reciprocating engines, which CWL could construct on its 

own were considered as the likely portfolio to be realized. As discussed in Section 3, the conversion of 

the CEC to a combined cycle operation may also be an attractive option to replace a certain amount of the 

reciprocating engines. 

The adjusted forecast due to expected impacts of the DSM programs reviewed in Section 4 currently 

being managed by CWL is shown on Figure 5-1. The figure also shows the portfolio under the future 

where CWL installs reciprocating engines to meet its power supply requirements. The engines have a 

rating of 9MW and can be installed one at a time. The impact of the DSM programs is to provide an 

opportunity to delay installation of capacity as compared to what would have been required without the 

DSM programs. If CWL is able to obtain more demand reductions than indicated, the opportunity may be 

created to delay additional capacity.  
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Figure 5-1 Balance of Loads and Resources with Expected DSM Impacts 
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In addition to the capacity impacts, CWL will be experiencing a shift in the sources of energy over time.  

Figure 2-2 shows the comparison of the sources of energy experienced by CWL in 2012 and projected for 

2020. The amount of electrical energy provided by coal will decline over time, both in real quantities and 

percentage of total energy, as the incremental energy required by the market is provided by natural gas-

fired facilities and renewable sources. The amount of renewable energy will grow based on the declining 

costs of its production and the increasing cost of electricity from fossil fired generation sources. This shift 

will assist in CWL reducing its emissions of carbon due to electricity production. 
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5.2 SENSITIVITIES 

There are a variety of sensitivities that can be performed on the input assumptions for the selection of the 

above portfolios. The inclusion of adjustments to the following assumptions was provided in the 2008 

Study: 

 Carbon Tax 

 Natural Gas prices 

 Load Growth 

5.2.1 Carbon Tax and Natural Gas 

The value of performing sensitivities around the base assumptions for these variables in the 2008 Study 

was to identify if alternative resources would be selected as these assumptions varied. At the time of the 

2008 Study, the consideration of new coal plants was a possibility. For this 2013 Update, new coal plants 

are no longer a realistic option with the current regulations and the status of carbon capture and 

sequestration technology and costs  

The consideration of a carbon tax is often discussed in the context of addressing the US contributions to 

global climate change. Increasing the cost of electricity with additional tax is not currently considered a 

likely scenario due to the economic recovery status. The current political climate at the federal level is not 

conducive to a carbon tax being implemented soon.  However, should a tax be levied, its effect would be 

to increase the cost of all energy produced by natural gas and coal.  

 

The resource futures described herein are all based on new renewable and natural gas fired resources and 

continuing the DSM programs. Therefore, the impact of a carbon tax would not change the resource 

futures available to CWL, but would make the cost of all of the futures more expensive. A carbon tax 

would further the installation of wind and solar renewable energy by making the cost of that energy more 

attractive. CWL is also pursuing renewable energy from these sources and could increase its acquisition 

should a carbon tax be implemented. 

 

With regard to natural gas, the forecast of natural gas used in this 2013 Update is based on an adjusted 

EIA forecast of natural gas. It is expected that there will be two issues that could potentially lead to a 

more rapid increase in the price of natural gas. 
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The first of these issues is the debate over whether to allow export of natural gas from the US. It is 

expected that if exports of liquefied natural gas are allowed, the price of domestic natural gas will 

increase towards its value on the world market. This could result in a two to three times increase in the 

price of natural gas. 

 

The second potential impact could arise from the pressure from environmental regulations enacted to 

reduce the emissions of methane from the gas fields and the hydrological fracturing process. The costs of 

these regulations would be reflected in the price of the gas. Table 5-1 provides the results of increasing 

the natural gas forecast by 50 percent from the base forecast. 

 

Table 5-1 NPV of Resource Futures with Gas Sensitivity 

($000s) 

Partner   CWL Control  Diff 

Base   $     1,604,241    $   1,626,830   $       22,589  

Gas Sensitivity   $     1,687,432    $   1,703,830   $       16,398  
 

When reviewing the options available to CWL, the inclusion of a carbon tax or higher forecast of natural 

gas prices would not change the selection of alternatives, since they are based on what CWL could 

potentially obtain to meet its capacity obligations due to its increasing load.  The net effect would be to 

increase the overall cost of the futures, not change the selection. 

 

5.2.2 Load Forecast Adjustments 

The importance to reviewing the impact of looking at load on the forecast is to determine if it would have 

a material change in the supply side portfolio using the base forecast. Due to the ongoing efforts by CWL 

with DSM and the slow economic growth, it is not expected that a significant increase would occur in 

CWL’s load forecast. If it did, it would simply advance the time when new resources would be needed 

and the amount. It would not change the technology selected.  

If the load forecast decreased, then it would delay the time when resources are needed and potentially the 

amount. The load forecast has already declined from the base forecast used in the 2008 Study. Future 

decreases due to further efforts in the CWL DSM programs are projected above. As CWL works through 

its housing stock and customers move to more efficient appliances influenced by federal efficiency 

standards, the benefits from DSM will diminish.  
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The largest impact to load forecast could conceivably come from the ubiquitous appearance of solar PV at 

the net metered level. As discussed in Section 3, solar PV could reach retail parity within the next few 

years. Should a carbon tax be implemented or the price of natural gas suddenly increase, parity would be 

potentially be achieved more quickly and with a larger margin in favor of solar.  The resulting impact on 

the CWL demand and energy requirements could be substantial as customers begin rapid acceptance of 

solar PV on a net metered basis. The solar market already includes 275 watt plug in solar PV packages 

that can be purchased, taken home and plugged into an outdoor outlet. It is expected that many homes 

would opt for larger installations. 

CWL purchases essentially all of its energy from the MISO market. It sells energy from its generating 

resources into the MISO market. The revenues from the energy sales are used to offset the cost of the 

energy purchases. The increased use of net metered solar will reduce the amount of energy required to be 

purchased from the MISO market. As discussed in Section 3, natural gas-fired resources will be required 

to work with the wind and solar energy as the load curve becomes more variable. This will impact the 

revenues from the generation resources sold in to the MISO market. It is too early to begin predicting the 

dollar ramifications of the impacts of solar, but the potential trend is to reduce the load costs and change 

the revenues obtained from CWL generation resources. 

5.3 CONCLUSIONS 

Based on the analysis performed herein, Burns & McDonnell has developed the following conclusions. 

1. CWL’s base load forecast used in this 2013 Update is lower than the base forecast provided in the 

2008 Study. The forecast includes the historical impacts of CWL DSM efforts.  

2. Based on a review of CWL existing DSM programs and CWL’s more attractive supply side 

expansion options, CWL should continue to pursue the existing DSM programs that it manages. 

The Commercial HVAC program should be reviewed to determine if its benefit can be increased. 

3. CWL should continue to work with the City to improve the application and enforcement of more 

efficient building codes across the commercial and residential sectors. The current situation 

where CWL attempts to entice building owners to improve their building’s efficiency through use 

of CWL incentives after they are constructed is not a good use of CWL capital or human 

resources. 
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4. Due to the number of existing and to be implemented federal efficiency standards and the rising 

cost of electricity, expansion into new DSM programs does not appear to be warranted. There are 

focused, short term programs that may be of use, such as second refrigerator turn-ins and targeted 

industrial offers that could have benefit. However, CWL DSM programs currently offer 

incentives in the higher value DSM areas. 

5. CWL’s supply side expansion options are essentially limited to natural gas fired and renewable 

energy resources. The need to add these resources, with the expected load forecasts, does not 

occur until approximately 2019. CWL should monitor the cost of capacity from the area market to 

determine if the actual construction of resources is more economical. 

6. Should CWL determine that the CWL Controlled resource future is the course it desires to take, a 

detailed engineering analysis of the costs to expand the CEC to a combined cycle operation 

should be developed. Investigation into necessary permit modifications should also be made. This 

detailed evaluation should be compared to the value of the output of the facility to the MISO 

market and how it compares to the cost of the reciprocating engines. 

7. The potential impact to the electric utility industry of solar PV achieving retail parity is 

significant. The timing of achieving this parity level could be within the next few years depending 

on the pricing of natural gas and general rate increases coming about due to the rising real cost of 

electricity. For CWL, a significant expansion of net metered solar PV would have a large impact 

on its MISO energy purchases, its sales from its generation and the capacity necessary to meet its 

load plus reserve obligations. 

8. CWL should continue to review its rate structure to review the impact of declining sales from 

DSM and the potential impact due to increasing use of net metered solar PV.  

9. An increase in the cost of wholesale electricity through a carbon tax or natural gas prices 

increasing will expand the value of DSM and net metered solar PV to CWL customers. It will not 

materially change the make-up of the lower cost supply side portfolio identified herein. If, 

however, CWL’s load is materially affected by the large acceptance of net metered solar PV, then 

the lower cost portfolio would also change. It is expected that the need for additional natural gas 

fired resources would decline and be delayed. 

* * * * * 



APPENDIX A 

STUDY ASSUMPTIONS



Assumptions for Production Cost Modeling 
 

General Assumptions 
 25-year Net Present Value of incremental production expenses to serve native load 

o January 2013 to December 2037 study period 
o NPV in 2012 dollars 

 Required capacity margin: 14 percent 
 
Financial Assumptions 
 Interest Rate:     4.0 percent 
 Discount Rate:     4.0 percent 
 General Inflation/O&M Escalation Rate:  3.5 percent 
 
Demand and Energy Assumptions 
 

  
Demand

(MW) 
Energy
(GWh) 

2013 285 1,251 

2014 289 1,278 

2015 294 1,304 

2016 300 1,329 

2017 306 1,358 

2018 312 1,393 

2019 318 1,427 

2020 325 1,461 

2021 332 1,495 

2022 338 1,532 

2023 345 1,569 

2024 353 1,607 

2025 360 1,645 

2026 366 1,663 

2027 373 1,695 

2028 381 1,727 

2029 387 1,760 

2030 394 1,792 

2031 401 1,824 

2032 408 1,857 

2033 415 1,889 

2034 422 1,921 

2035 429 1,954 

2036 436 1,986 

2037 443 2,018 
 



Market Forecast Assumptions 
 One year historical hourly market prices covering the period from January 2010 – 

December 2010 based on Cinergy (Indiana) Hub 
 Annual escalation follows the fuel forecast escalation used in this study. Off-peak 

prices follow coal escalations, on-peak prices follow natural gas escalations. 
 Seasonal market prices entered in 2010$ as follows: 

 
  On-Peak Off-Peak 
  ($/MWh) ($/MWh) 
January $47.31 $33.03 
February $43.68 $31.34 
March $36.02 $26.21 
April $35.35 $23.62 
May $39.05 $25.25 
June $49.54 $31.94 
July $54.66 $32.09 
August $52.22 $29.80 
September $36.98 $22.20 
October $32.98 $24.14 
November $35.33 $25.43 
December $44.76 $30.82 

 
Emission Allowance Cost Assumptions 
 Assumed cost per ton for emissions during study period 
 Numbers based on EPA CSAPR presentation from December 2010 
 

  
SO2 

($/ton) 

NOx 
Annual
($/ton) 

NOx 
Ozone
($/ton) 

2013 N/A N/A N/A 
2014 $1,400 $763 $1,908 
2015 $1,448 $790 $1,975 
2016 $1,499 $818 $2,044 
2017 $1,552 $846 $2,116 
2018 $1,606 $876 $2,190 
2019 $1,662 $907 $2,267 
2020 $1,720 $938 $2,346 
2021 $1,781 $971 $2,428 
2022 $1,843 $1,005 $2,513 
2023 $1,907 $1,040 $2,601 
2024 $1,974 $1,077 $2,692 
2025 $2,043 $1,114 $2,786 
2026 $2,115 $1,154 $2,884 
2027 $2,189 $1,194 $2,985 
2028 $2,265 $1,236 $3,089 
2029 $2,345 $1,279 $3,197 
2030 $2,427 $1,324 $3,309 
2031 $2,512 $1,370 $3,425 



2032 $2,600 $1,418 $3,545 
2033 $2,691 $1,468 $3,669 
2034 $2,785 $1,519 $3,797 
2035 $2,882 $1,572 $3,930 
2036 $2,983 $1,627 $4,068 
2037 $3,087 $1,684 $4,210 

 
CWL Existing Resources 
 
Combustion Turbines (Total Capacity of 156.5 MW): 
 
Columbia Power Plant Unit 6: 
 12.5 MW capacity 
 Associated fuel forecast – Natural Gas 
 Heat rate 17,809 Btu/kWh 
 Fixed O&M $121.27/kW-year, 2008$, escalated at inflation 
 Variable O&M  $43.67/MWh, 2008$, escalated at inflation 
 
Modeled Emission Rates 
NOX: 0.2451 lbs/MMBtu 
SO2: 0.00053 lbs/MMBtu 
CO2: 119 lbs/MMBtu 
Hg: N/A 
 
Columbia Energy Center: 
 144.0 MW capacity 
 Associated fuel forecast – Natural Gas 
 Heat rate 12,793 Btu/kWh 
 Fixed O&M $73.01/kW-year, 2008$, escalated at inflation 
 Variable O&M  $1.74/MWh, 2008$, escalated at inflation 
 
Modeled Emission Rates 
NOX: 0.039 lbs/MMBtu 
SO2: N/A 
CO2: 118.75 lbs/MMBtu 
Hg: N/A 
 
Diesels (Total Capacity of 12.5 MW): 
 
Distributed Generation: 
 12.5 MW capacity 
 Associated fuel forecast – Distillate Fuel Oil 
 Heat rate 8,961 Btu/kWh 
 Fixed O&M Included in VOM 
 Variable O&M  $192.95/MWh, 2008$, escalated at inflation 
 
Modeled Emission Rates 



NOX: N/A 
SO2: N/A 
CO2: N/A 
Hg: N/A 
 
Baseload and Intermediate Facilities (Total Capacity of 73.5 MW): 
 
Columbia Power Plant Unit 5: 
 16.5 MW capacity 
 Associated fuel forecast – Columbia Coal 
 Heat rate 15,941 Btu/kWh 
 Fixed O&M $68.90/kW-year, 2008$, escalated at inflation 
 Variable O&M  $26.52/MWh, 2008$, escalated at inflation 
 O&M costs and emissions rates assumed to be same as Unit 7 
 
Modeled Emission Rates 
NOX: 0.529 lbs/MMBtu 
SO2: 1.428 lbs/MMBtu 
CO2: 205 lbs/MMBtu 
Hg: 8.488 lbs/TBtu 
 
Columbia Power Plant Unit 7: 
 22.0 MW capacity  
 Associated fuel forecast – Columbia Coal 
 Heat rate 15,523 Btu/kWh 
 Fixed O&M $68.90/kW-year, 2008$, escalated at inflation 
 Variable O&M  $26.52/MWh, 2008$, escalated at inflation 
 
Modeled Emission Rates 
NOX: 0.529 lbs/MMBtu 
SO2: 1.428 lbs/MMBtu 
CO2: 205 lbs/MMBtu 
Hg: 8.488 lbs/TBtu 
 
Columbia Power Plant Unit 8: 
 35.0 MW capacity  
 Associated fuel forecast – Natural Gas 
 Heat rate 13,900 Btu/kWh 
 Fixed O&M $10.80/kW-year, 2008$, escalated at inflation 
 Variable O&M  $0.94/MWh, 2008$, escalated at inflation 
 
Modeled Emission Rates 
NOX: 0.529 lbs/MMBtu 
SO2: 1.925 lbs/MMBtu 
CO2: 205 lbs/MMBtu 
Hg: 8.488 lbs/TBtu 
 
Power Purchase Agreements (Total Capacity Varies Over Study Period): 



 
Sikeston: 
 66.0 MW of coal-fired capacity 
 Associated fuel forecast – N/A (fuel cost included in VOM) 
 Heat rate 10,120 Btu/kWh 
 Fixed O&M $204.96/kW-year, 2013$, escalated based on contract terms 
 Variable O&M  $24.28/MWh, 2013$, escalated based on contract terms 
 
Modeled Emission Rates 
NOX: 0.22 lbs/MMBtu 
SO2: 0.6 lbs/MMBtu 
CO2: 212 lbs/MMBtu 
Hg: 4.282 lbs/TBtu 
 
Iatan 2: 
 20.0 MW of coal-fired capacity 
 Associated fuel forecast – N/A (fuel cost included in VOM) 
 Heat rate 9,200 Btu/kWh 
 Fixed O&M $252.50/kW-year, 2013$, escalated based on contract terms 
 Variable O&M  $17.12/MWh, 2013$, escalated based on contract terms 
 
Modeled Emission Rates  
NOX: 0.08 lbs/MMBtu 
SO2: 0.09 lbs/MMBtu 
CO2: 290 lbs/MMBtu 
Hg: 0.045 lbs/TBtu 
 
Prairie State: 
 50.0 MW of coal-fired capacity 
 Associated fuel forecast – N/A (fuel cost included in VOM) 
 Heat rate 9,400 Btu/kWh 
 Fixed O&M $372.00/kW-year, 2013$, escalated based on contract terms 
 Variable O&M  $13.20/MWh, 2013$, escalated based on contract terms  
 
Modeled Emission Rates  
NOX: 0.07 lbs/MMBtu 
SO2: 0.182 lbs/MMBtu 
CO2: 356 lbs/MMBtu 
Hg: 2.013 lbs/TBtu 
 
Blue Grass Ridge Wind Farm:  
 6.3 MW of aggregate wind power (14.7% firm capacity) 
 Associated fuel forecast – N/A 
 Heat rate N/A 
 Fixed O&M $0.00/kW-year, 2013$, no escalation 
 Variable O&M  $65.00/MWh, 2013$, no escalation 
 



Modeled Emission Rates 
NOX: N/A 
SO2: N/A 
CO2: N/A 
Hg: N/A 
 
NextEra Crystal Lake 3 Wind Farm:  
 10.5 MW of aggregate wind power (14.7% firm capacity) 
 Associated fuel forecast – N/A 
 Heat rate N/A 
 Fixed O&M $0.00/kW-year, 2013$, no escalation 
 Variable O&M  $43.50/MWh, 2013$, escalates $1.00/year until it reaches $45.00, 

then no escalation 
 
Modeled Emission Rates 
NOX: N/A 
SO2: N/A 
CO2: N/A 
Hg: N/A 
 
Ameresco and Columbia Landfill Gas: 
 7.2 MW of contract capacity 
 Energy provided at ~90% capacity factor annually 
 Associated fuel forecast – N/A 
 Heat rate N/A 
 Fixed O&M $0.00/kW-year, 2013$, no escalation 
 Variable O&M  $60.00/MWh, 2013$, no escalation 
 
Modeled Emission Rates  
NOX: 0.428 lbs/MMBtu 
SO2: 0.772 lbs/MMBtu 
CO2: 205 lbs/MMBtu 
Hg: 3.333 lbs/TBtu  
 
CWL Supply Alternatives 
 
Combined Cycle Gas Turbine (1x1 7FA CCGT): 
 25% CWL ownership 
 381.5 MW combined cycle facility at a greenfield location 
 289.8 MW base load capacity with 91.7 MW of duct fired capacity 

 Earliest commercial operation 2016 
 Capital cost $1,160/kW, 2016$, escalated at inflation 
 Associated fuel forecast – Natural Gas 
 Heat rate 7,201 Btu/kWh 
 Fixed O&M $11.39/kW-year, 2012$, escalated at inflation 
 Variable O&M  $2.60/MWh, 2012$, escalated at inflation 
 
Modeled Emission Rates 



NOX: 0.009 lbs/MMBtu 
SO2: N/A 
CO2: 120 lbs/MMBtu 
CO: 0.006 lbs/MMBtu 
Hg: N/A 
 
Reciprocating Engines Block (Wartsila 20V34SG): 
 One 9.1 MW Wartsila engine with build out for six engines at a greenfield location 
 Earliest commercial operation 2015 
 Capital cost $4,310/kW, 2015$, escalated at inflation 
 Associated fuel forecast – Natural Gas 
 Heat rate 8,780 Btu/kWh 
 Fixed O&M $32.00/kW-year, 2012$, escalated at inflation 
 Variable O&M  $6.10/MWh, 2012$, escalated at inflation 
 
Modeled Emission Rates 
NOX: 0.018 lbs/MMBtu 
SO2: N/A 
CO2: 120 lbs/MMBtu 
CO: 0.034 lbs/MMBtu 
Hg: N/A 
 
Reciprocating Engine Add-On (Wartsila 20V34SG): 
 9.1 MW Wartsila engine 
 Earliest commercial operation 2015 
 Capital cost $1,310/kW, 2015$, escalated at inflation 
 Associated fuel forecast – Natural Gas 
 Heat rate 8,780 Btu/kWh 
 Fixed O&M $13.00/kW-year, 2012$, escalated at inflation 
 Variable O&M  $6.10/MWh, 2012$, escalated at inflation 
 
Modeled Emission Rates 
NOX: 0.018 lbs/MMBtu 
SO2: N/A 
CO2: 120 lbs/MMBtu 
CO: 0.034 lbs/MMBtu 
Hg: N/A 
 
Market Capacity: 
 Up to 100 MW of capacity for reserve requirement needs 
 Commercial operation 2013-2037, 1 year contracts 
 Associated fuel forecast – N/A 
 Heat rate N/A 
 Fixed O&M $6.00/kW-year, 2013$, escalated $6.00/year until it reaches $30.00, then 

escalated at inflation 
 Variable O&M  $0.00/MWh, 2013$, no escalation 
 



Modeled Emission Rates 
NOX: N/A 
SO2: N/A 
CO2: N/A 
Hg: N/A 
 
Power Purchase Agreement: 
 20 MW capacity 
 Hourly dispatch range 50-100% 
 Monthly capacity factor 80-90% 
 Annual capacity factor 82-85% 
 Contract terms June, 1 2014 to May 31, 2034 
 Associated fuel forecast – N/A 
 Heat rate N/A 
 Fixed O&M $0.00/kW-year, 2014$, no escalation 
 Variable O&M  $43.55/MWh, 2014$, escalated based on contract terms 
 
Fuel Forecasts 
 
 Natural Gas forecast based on Early Release 2012 EIA Forecast for Delivered Natural 

Gas Prices to Henry Hub for Electric Power, then modified to include estimated 
Panhandle Eastern pipeline charges for delivery to Columbia  
 Average annual natural gas prices shown below, model uses a monthly scalar for 

gas 
 Coal forecast based on Early Release 2012 EIA Forecast, Delivered Prices for 

Electric Power 
 Columbia Coal assumed to be twice as expensive as the Coal forecast 
 Prairie State Coal assumed to be $0.89 in 2012, escalated at inflation 

 Fuel Oil price assumed to be $21.53/MMBtu in 2008, this price was escalated 3.5% 
per year to generate the forecast 
 

  

Natural 
Gas 

($/MMBtu) 
Coal 

($/MMBtu)

Columbia 
Coal 

($/MMBtu)

Prairie 
State 
Coal 

($/MMBtu)
Fuel Oil 

($/MMBtu) 
2013 $4.72 $2.46 $4.92 $0.92 $25.57 
2014 $4.84 $2.51 $5.02 $0.95 $26.47 
2015 $5.05 $2.54 $5.08 $0.99 $27.39 
2016 $5.17 $2.59 $5.18 $1.02 $28.35 
2017 $5.41 $2.70 $5.40 $1.06 $29.34 
2018 $5.70 $2.77 $5.54 $1.09 $30.37 
2019 $5.97 $2.84 $5.68 $1.13 $31.43 
2020 $6.18 $2.93 $5.86 $1.17 $32.53 
2021 $6.55 $3.01 $6.02 $1.21 $33.67 
2022 $7.05 $3.11 $6.22 $1.26 $34.85 
2023 $7.44 $3.19 $6.38 $1.30 $36.07 
2024 $7.79 $3.28 $6.56 $1.34 $37.33 
2025 $8.10 $3.37 $6.74 $1.39 $38.64 



2026 $8.57 $3.48 $6.96 $1.44 $39.99 
2027 $9.00 $3.59 $7.18 $1.49 $41.39 
2028 $9.18 $3.70 $7.40 $1.54 $42.84 
2029 $9.28 $3.80 $7.60 $1.60 $44.34 
2030 $9.55 $3.92 $7.84 $1.65 $45.89 
2031 $10.07 $4.02 $8.04 $1.71 $47.50 
2032 $10.65 $4.13 $8.26 $1.77 $49.16 
2033 $11.08 $4.25 $8.50 $1.83 $50.88 
2034 $11.54 $4.37 $8.74 $1.90 $52.66 
2035 $12.13 $4.49 $8.98 $1.96 $54.50 
2036 $12.55 $4.65 $9.29 $2.03 $56.41 
2037 $12.99 $4.81 $9.62 $2.10 $58.39 

 



APPENDIX B 

SELECTED STRATEGIST SUPPLY SIDE ANALYSIS



Table B-1 Partner Future Base
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 2

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ENERGY REQUIREMENTS GWH 1251.00 1278.00 1304.00 1329.00 1358.00 1393.00 1427.00 1461.00 1495.00 1532.00 1569.00 1607.00 1645.00 1663.00 1695.00 1727.00 1760.00 1792.00

PEAK DEMAND MW 285.00 289.00 294.00 300.00 306.00 312.00 318.00 325.00 332.00 338.00 345.00 353.00 360.00 366.00 373.00 381.00 387.00 394.00

REQUIRED RESERVES MW 46.40 47.05 47.86 48.84 49.82 50.79 51.77 52.91 54.05 55.03 56.17 57.47 58.61 59.58 60.72 62.03 63.00 64.14

TOTAL CAPACITY RESPONSIBILITY MW 331.40 336.05 341.86 348.84 355.82 362.79 369.77 377.91 386.05 393.03 401.17 410.47 418.61 425.58 433.72 443.03 450.00 458.14

TOTAL FIRM RESOURCES MW 388.17 388.17 388.17 349.67 355.85 362.82 369.80 377.94 386.08 445.04 445.04 445.04 445.04 445.04 445.04 445.04 450.04 458.18

RESERVE SURPLUS/(DEFICIT) MW 56.77 52.12 46.31 0.83 0.03 0.03 0.03 0.03 0.03 52.02 43.88 34.58 26.44 19.46 11.32 2.02 0.04 0.04

RESERVE MARGIN % 36% 34% 32% 17% 16% 16% 16% 16% 16% 32% 29% 26% 24% 22% 19% 17% 16% 16%

DUMP ENERGY GWH 127.82 121.26 114.14 112.98 107.84 101.34 96.74 95.08 96.36 57.23 54.80 52.60 52.59 51.54 43.19 41.01 41.04 41.86

ECONOMY INTERCHANGE PURCHASE ENERGY GWH 101.57 120.22 133.88 162.11 187.85 212.86 238.98 269.50 311.23 174.28 202.26 228.56 271.87 284.60 285.87 304.22 345.15 385.51

ECONOMY INTERCHANGE SALES ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ECONOMY INTERCHANGE PURCHASE COST $000 $4,557.99 $5,491.65 $6,266.01 $7,804.70 $9,353.02 $10,972.75 $12,741.77 $14,805.22 $17,645.63 $9,082.00 $10,976.10 $12,931.38 $15,994.89 $17,600.19 $18,544.88 $20,288.58 $23,471.34 $27,238.32

ECONOMY INTERCHANGE SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

EMERGENCY ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EMERGENCY COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION PURCHASE COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIRM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)                          0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 95.38 95.38 95.38 95.38 95.38 95.38 95.38 95.38 95.38

FIRM CAPACITY MW Ameresco/Columbia LFG                                                   7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

FIRM CAPACITY MW Blue Grass Ridge                                                        0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

FIRM CAPACITY MW Columbia Energy Center                                                  144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

FIRM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

FIRM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

FIRM CAPACITY MW Market Capacity                                                         0.00 0.00 0.00 0.00 6.18 13.16 20.13 28.27 36.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 13.14

FIRM CAPACITY MW Nearman Creek                                                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                        1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54

FIRM CAPACITY MW PPA A                                                                   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Prairie State Energy Campus                                             50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

FIRM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

FIRM CAPACITY MW Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MAXIMUM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)                          381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50

MAXIMUM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700           381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50

MAXIMUM CAPACITY MW Ameresco/Columbia LFG                                                   7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

MAXIMUM CAPACITY MW Blue Grass Ridge                                                        6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30

MAXIMUM CAPACITY MW Columbia Energy Center                                                  144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

MAXIMUM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50

MAXIMUM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00

MAXIMUM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

MAXIMUM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Market Capacity                                                         100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

MAXIMUM CAPACITY MW Nearman Creek                                                           20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                        10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50

MAXIMUM CAPACITY MW PPA A                                                                   20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Prairie State Energy Campus                                             50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

MAXIMUM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

MAXIMUM CAPACITY MW Wartsila Block x6                                                       9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine                                                         9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

GENERATION GWH 7FA Combined Cycle Fully Fired (25% ownership)                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700             0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 227.02 231.59 236.18 234.30 237.03 254.64 260.80 257.53 252.09

GENERATION GWH Ameresco/Columbia LFG                                                    56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76

GENERATION GWH Blue Grass Ridge                                                         15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45

GENERATION GWH Columbia Energy Center                                                   133.07 134.97 139.98 133.57 134.82 138.27 141.46 140.28 137.09 46.78 48.69 50.37 50.07 51.47 55.99 58.10 56.70 54.71

GENERATION GWH CWL Unit 5                                                               0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 6                                                               0.32 0.30 0.31 0.46 0.45 0.45 0.46 0.44 0.42 0.20 0.22 0.24 0.24 0.25 0.29 0.30 0.29 0.27

GENERATION GWH CWL Unit 7                                                               0.82 0.79 0.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 8                                                               3.03 3.00 3.16 2.67 2.67 2.73 2.81 2.71 2.61 1.06 1.14 1.22 1.20 1.27 1.44 1.51 1.44 1.35

GENERATION GWH Distributed Generation                                                   0.25 0.23 0.23 0.30 0.29 0.28 0.28 0.26 0.26 0.13 0.14 0.16 0.15 0.17 0.20 0.20 0.19 0.18

GENERATION GWH Iatan 2                                                                  175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20

GENERATION GWH Market Capacity                                                          0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Nearman Creek                                                            0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH NextEra Crystal Lake 3 Wind Farm                                         41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39

GENERATION GWH PPA A                                                                    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Prairie State Energy Campus                                             394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20

GENERATION GWH Sikeston                                                                456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75

GENERATION GWH Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CAPACITY FACTOR % 7FA Combined Cycle Fully Fired (25% ownership)                                            

CAPACITY FACTOR % 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700                    27.17% 27.72% 28.19% 28.04% 28.37% 30.48% 31.13% 30.82% 30.17%

CAPACITY FACTOR % Ameresco/Columbia LFG                                                   90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Blue Grass Ridge                                                        28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00%

CAPACITY FACTOR % Columbia Energy Center                                                  10.55% 10.70% 11.10% 10.56% 10.69% 10.96% 11.21% 11.09% 10.87% 3.71% 3.86% 3.98% 3.97% 4.08% 4.44% 4.59% 4.49% 4.34%

CAPACITY FACTOR % CWL Unit 5                                                              0.00% 0.00% 0.00%                



Table B-1 Partner Future Base
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 2

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

CAPACITY FACTOR % CWL Unit 6                                                              0.30% 0.28% 0.28% 0.42% 0.41% 0.41% 0.42% 0.40% 0.39% 0.19% 0.20% 0.22% 0.22% 0.23% 0.27% 0.28% 0.26% 0.25%

CAPACITY FACTOR % CWL Unit 7                                                              0.42% 0.41% 0.42%                

CAPACITY FACTOR % CWL Unit 8                                                              0.99% 0.98% 1.03% 0.87% 0.87% 0.89% 0.92% 0.88% 0.85% 0.35% 0.37% 0.40% 0.39% 0.41% 0.47% 0.49% 0.47% 0.44%

CAPACITY FACTOR % Distributed Generation                                                  0.23% 0.21% 0.21% 0.27% 0.26% 0.26% 0.26% 0.24% 0.24% 0.12% 0.13% 0.14% 0.14% 0.15% 0.18% 0.19% 0.18% 0.16%

CAPACITY FACTOR % Iatan 2                                                                 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

CAPACITY FACTOR % Market Capacity                                                             0.00% 0.00% 0.00% 0.00% 0.00%        0.00% 0.00%

CAPACITY FACTOR % Nearman Creek                                                                             

CAPACITY FACTOR % NextEra Crystal Lake 3 Wind Farm                                        45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00%

CAPACITY FACTOR % PPA A                                                                                     

CAPACITY FACTOR % Prairie State Energy Campus                                             90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Sikeston                                                                79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00%

CAPACITY FACTOR % Wartsila Block x6                                                                         

CAPACITY FACTOR % Wartsila Engine                                                                           

TOTAL O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $2,341.09 $2,440.36 $2,543.79 $2,625.19 $2,728.56 $2,900.78 $3,030.06 $3,120.86 $3,203.81

TOTAL PURCHASE COST $000 Ameresco/Columbia LFG                                                   $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

TOTAL PURCHASE COST $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

TOTAL O AND M COST $000 Columbia Energy Center                                                  $12,158.17 $12,465.95 $12,788.01 $13,094.07 $13,424.15 $14,115.49 $14,475.67 $14,834.82 $15,198.00 $15,355.34 $15,744.06 $16,142.00 $16,544.76 $16,962.19 $17,398.86 $17,735.59 $18,352.13 $18,988.32

TOTAL O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 CWL Unit 6                                                              $1,780.47 $1,841.77 $1,906.60 $1,981.77 $2,050.63 $2,122.50 $2,197.26 $2,272.65 $2,351.22 $2,418.10 $2,503.97 $2,593.08 $2,683.51 $2,778.71 $2,879.27 $2,981.20 $3,084.13 $3,190.27

TOTAL O AND M COST $000 CWL Unit 7                                                              $1,789.24 $1,850.86 $1,916.75 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

TOTAL O AND M COST $000 CWL Unit 8                                                              $443.17 $458.66 $474.90 $490.91 $508.09 $525.95 $544.47 $563.39 $582.97 $601.02 $622.18 $644.08 $666.60 $690.05 $714.51 $739.64 $765.39 $792.01

TOTAL O AND M COST $000 Distributed Generation                                                  $56.39 $54.02 $55.88 $74.77 $74.82 $76.06 $78.62 $76.80 $77.80 $40.36 $45.67 $52.26 $52.99 $58.95 $72.05 $77.95 $76.41 $73.49

TOTAL PURCHASE COST $000 Iatan 2                                                                 $8,049.42 $8,235.00 $8,248.59 $8,386.67 $8,521.14 $8,661.30 $8,806.72 $8,968.17 $9,115.07 $9,278.01 $9,449.70 $9,639.27 $9,810.62 $10,001.58 $10,201.31 $10,422.80 $10,623.54 $10,847.80

TOTAL PURCHASE COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $402.10 $636.91 $925.73 $1,234.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $223.02 $606.80

TOTAL PURCHASE COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 NextEra Crystal Lake 3 Wind Farm                                        $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

TOTAL PURCHASE COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 Prairie State Energy Campus                                             $23,803.44 $25,262.06 $23,723.22 $22,971.09 $22,994.74 $23,476.78 $24,287.24 $25,097.02 $25,933.88 $26,811.01 $27,711.95 $28,696.49 $29,628.01 $30,644.88 $31,649.65 $32,744.04 $33,823.81 $34,995.23

TOTAL PURCHASE COST $000 Sikeston                                                                $24,617.16 $28,230.89 $28,958.47 $29,080.55 $28,772.06 $29,555.44 $30,589.88 $31,705.84 $32,768.65 $33,915.54 $35,102.59 $36,383.19 $37,602.77 $38,918.86 $40,281.03 $41,750.54 $43,150.05 $44,660.30

TOTAL O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $1,508.47 $1,561.26 $1,615.91 $1,672.46 $1,731.00 $1,791.59 $1,854.29 $1,919.19 $1,986.36

CAPACITY COST $000 Ameresco/Columbia LFG                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Columbia Energy Center                                                  $11,895.51 $12,192.89 $12,497.72 $12,810.16 $13,130.41 $13,806.72 $14,151.88 $14,505.68 $14,868.32 $15,240.03 $15,621.03 $16,011.56 $16,411.85 $16,822.14 $17,242.70 $17,567.87 $18,182.75 $18,819.14

FIXED O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 CWL Unit 6                                                              $1,763.74 $1,825.47 $1,889.37 $1,955.49 $2,023.94 $2,094.77 $2,168.09 $2,243.97 $2,322.51 $2,403.80 $2,487.93 $2,575.01 $2,665.14 $2,758.42 $2,854.96 $2,954.89 $3,058.31 $3,165.35

FIXED O AND M COST $000 CWL Unit 7                                                              $1,763.66 $1,825.38 $1,889.27 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

FIXED O AND M COST $000 CWL Unit 8                                                              $439.81 $455.20 $471.13 $487.62 $504.69 $522.35 $540.64 $559.56 $579.14 $599.41 $620.39 $642.11 $664.58 $687.84 $711.92 $736.83 $762.62 $789.31

FIXED O AND M COST $000 Distributed Generation                                                  $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Iatan 2                                                                 $5,050.00 $5,125.20 $5,014.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40

CAPACITY COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $402.10 $636.91 $925.73 $1,234.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $223.02 $606.80

CAPACITY COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 NextEra Crystal Lake 3 Wind Farm                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Prairie State Energy Campus                                             $18,600.00 $19,625.00 $18,165.00 $17,200.00 $17,200.00 $17,524.36 $18,137.72 $18,772.54 $19,429.58 $20,109.61 $20,813.45 $21,541.92 $22,295.89 $23,076.24 $23,883.91 $24,719.85 $25,585.03 $26,480.51

CAPACITY COST $000 Sikeston                                                                $13,527.36 $14,464.55 $14,813.04 $14,612.40 $13,854.72 $14,116.00 $14,610.06 $15,121.41 $15,650.66 $16,198.43 $16,765.38 $17,352.17 $17,959.49 $18,588.07 $19,238.66 $19,912.01 $20,608.93 $21,330.24

FIXED O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ANNUAL DEBT SERVICE $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25

VARIABLE O AND M COSTS $/MWH 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $3.67 $3.80 $3.93 $4.07 $4.21 $4.36 $4.51 $4.67 $4.83

ENERGY COSTS $/MWH Ameresco/Columbia LFG                                                   $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

VARIABLE O AND M COSTS $/MWH Columbia Energy Center                                                  $1.97 $2.02 $2.07 $2.13 $2.18 $2.23 $2.29 $2.35 $2.40 $2.47 $2.53 $2.59 $2.65 $2.72 $2.79 $2.89 $2.99 $3.09

VARIABLE O AND M COSTS $/MWH CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 6                                                              $51.62 $53.42 $55.29 $57.23 $59.23 $61.30 $63.45 $65.67 $67.97 $70.35 $72.81 $75.36 $77.99 $80.72 $83.55 $86.47 $89.50 $92.63

VARIABLE O AND M COSTS $/MWH CWL Unit 7                                                              $31.35 $32.44 $33.58 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 8                                                              $1.11 $1.15 $1.19 $1.23 $1.27 $1.32 $1.37 $1.41 $1.46 $1.51 $1.57 $1.62 $1.68 $1.74 $1.80 $1.86 $1.93 $1.99

VARIABLE O AND M COSTS $/MWH Distributed Generation                                                  $228.06 $236.04 $244.30 $252.85 $261.70 $270.86 $280.34 $290.15 $300.31 $310.82 $321.70 $332.96 $344.61 $356.67 $369.15 $382.07 $395.45 $409.29

ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

ENERGY COSTS $/MWH Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                        $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00

ENERGY COSTS $/MWH PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Prairie State Energy Campus                                             $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

VARIABLE O AND M COSTS $/MWH Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $832.62 $879.10 $927.89 $952.73 $997.56 $1,109.19 $1,175.76 $1,201.67 $1,217.44

ENERGY COSTS $000 Ameresco/Columbia LFG                                                   $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

ENERGY COSTS $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

VARIABLE O AND M COSTS $000 Columbia Energy Center                                                  $262.66 $273.06 $290.29 $283.91 $293.74 $308.78 $323.79 $329.14 $329.68 $115.31 $123.03 $130.44 $132.91 $140.05 $156.16 $167.72 $169.38 $169.18

VARIABLE O AND M COSTS $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 6                                                              $16.73 $16.29 $17.23 $26.27 $26.70 $27.73 $29.17 $28.67 $28.71 $14.30 $16.04 $18.07 $18.37 $20.30 $24.31 $26.32 $25.82 $24.92



Table B-1 Partner Future Base
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 2

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

VARIABLE O AND M COSTS $000 CWL Unit 7                                                              $25.58 $25.48 $27.48 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 8                                                              $3.37 $3.45 $3.76 $3.28 $3.40 $3.60 $3.83 $3.83 $3.82 $1.61 $1.78 $1.97 $2.02 $2.21 $2.59 $2.80 $2.77 $2.69

VARIABLE O AND M COSTS $000 Distributed Generation                                                  $56.39 $54.02 $55.88 $74.77 $74.82 $76.06 $78.62 $76.80 $77.80 $40.36 $45.67 $52.26 $52.99 $58.95 $72.05 $77.95 $76.41 $73.49

ENERGY COSTS $000 Iatan 2                                                                 $2,999.42 $3,109.80 $3,234.19 $3,364.27 $3,498.74 $3,638.90 $3,784.32 $3,945.77 $4,092.67 $4,255.61 $4,427.30 $4,616.87 $4,788.22 $4,979.18 $5,178.91 $5,400.40 $5,601.14 $5,825.40

ENERGY COSTS $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 NextEra Crystal Lake 3 Wind Farm                                        $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

ENERGY COSTS $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Prairie State Energy Campus                                             $5,203.44 $5,637.06 $5,558.22 $5,771.09 $5,794.74 $5,952.42 $6,149.52 $6,324.48 $6,504.30 $6,701.40 $6,898.50 $7,154.57 $7,332.12 $7,568.64 $7,765.74 $8,024.18 $8,238.78 $8,514.72

ENERGY COSTS $000 Sikeston                                                                $11,089.80 $13,766.34 $14,145.44 $14,468.15 $14,917.34 $15,439.44 $15,979.82 $16,584.43 $17,117.99 $17,717.11 $18,337.21 $19,031.02 $19,643.28 $20,330.80 $21,042.37 $21,838.53 $22,541.12 $23,330.06

VARIABLE O AND M COSTS $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12,241.11 $13,070.91 $13,853.00 $14,540.53 $15,439.50 $16,920.39 $17,514.34 $17,800.90 $18,379.48

TOTAL FUEL COST $000 Ameresco/Columbia LFG                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Columbia Energy Center                                                  $8,181.00 $8,656.58 $9,189.70 $9,185.83 $9,770.26 $10,491.90 $11,108.31 $11,677.44 $12,282.45 $4,371.86 $4,764.62 $5,122.96 $5,390.12 $5,817.22 $6,457.97 $6,776.78 $6,806.79 $6,925.50

TOTAL FUEL COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 6                                                              $27.63 $27.10 $28.30 $43.87 $45.39 $47.63 $50.02 $50.49 $52.75 $26.04 $29.55 $33.44 $34.78 $38.98 $46.08 $48.70 $47.50 $46.66

TOTAL FUEL COST $000 CWL Unit 7                                                              $62.33 $61.19 $64.53 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 8                                                              $200.97 $207.73 $223.78 $198.45 $209.02 $223.92 $238.14 $243.91 $253.53 $106.47 $119.55 $132.79 $138.92 $154.07 $178.30 $188.72 $185.20 $183.41

TOTAL FUEL COST $000 Distributed Generation                                                  $55.92 $53.57 $55.42 $74.09 $74.15 $75.37 $77.89 $76.10 $77.12 $39.96 $45.21 $51.74 $52.46 $58.36 $71.32 $77.14 $75.62 $72.73

TOTAL FUEL COST $000 Iatan 2                                                                 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 NextEra Crystal Lake 3 Wind Farm                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Prairie State Energy Campus                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Sikeston                                                                $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL VARIABLE COST $/MWH 7FA Combined Cycle Fully Fired (25% ownership)                                            

TOTAL VARIABLE COST $/MWH 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700                    $57.59 $60.24 $62.58 $66.13 $69.35 $70.80 $71.67 $73.79 $77.74

TOTAL ENERGY COSTS $/MWH Ameresco/Columbia LFG                                                   $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

TOTAL ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

TOTAL VARIABLE COST $/MWH Columbia Energy Center                                                  $63.45 $66.16 $67.72 $70.90 $74.65 $78.11 $80.82 $85.59 $92.00 $95.93 $100.38 $104.30 $110.31 $115.74 $118.12 $119.52 $123.05 $129.67

TOTAL VARIABLE COST $/MWH CWL Unit 5                                                                                

TOTAL VARIABLE COST $/MWH CWL Unit 6                                                              $136.85 $142.26 $146.12 $152.77 $159.93 $166.61 $172.27 $181.31 $192.87 $198.45 $206.94 $214.79 $225.62 $235.76 $241.91 $246.52 $254.14 $266.09

TOTAL VARIABLE COST $/MWH CWL Unit 7                                                              $107.72 $110.37 $112.43                

TOTAL VARIABLE COST $/MWH CWL Unit 8                                                              $67.44 $70.33 $71.96 $75.65 $79.70 $83.40 $86.24 $91.47 $98.54 $101.76 $106.54 $110.71 $117.18 $123.03 $125.65 $127.10 $130.79 $137.79

TOTAL VARIABLE COST $/MWH Distributed Generation                                                  $454.18 $470.10 $486.59 $503.39 $521.05 $539.27 $558.07 $577.67 $597.99 $618.55 $640.17 $662.63 $685.75 $709.73 $734.56 $760.16 $786.81 $814.32

TOTAL ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

TOTAL ENERGY COSTS $/MWH Market Capacity                                                                           

TOTAL ENERGY COSTS $/MWH Nearman Creek                                                                             

TOTAL ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                        $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00

TOTAL ENERGY COSTS $/MWH PPA A                                                                                     

TOTAL ENERGY COSTS $/MWH Prairie State Energy Campus                                             $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

TOTAL ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

TOTAL VARIABLE COST $/MWH Wartsila Block x6                                                                         

TOTAL VARIABLE COST $/MWH Wartsila Engine                                                                           

SYSTEM EFFLUENT EXPENSE $000 NOx     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 SO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 Hg      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SUMMARY OF COSTS

TOTAL FIXED COSTS $000 $15,863 $16,299 $16,747 $15,579 $15,996 $16,772 $17,221 $17,683 $18,157 $20,152 $20,705 $21,273 $21,858 $22,459 $23,076 $23,606 $24,432 $25,287

TOTAL VARIABLE (EXCL. FUEL) COSTS $000 $4,923 $5,864 $6,661 $8,193 $9,752 $11,389 $13,177 $15,244 $18,086 $10,086 $12,042 $14,062 $17,154 $18,819 $19,909 $21,739 $24,947 $28,726

TOTAL FUEL COSTS $000 $8,528 $9,006 $9,562 $9,502 $10,099 $10,839 $11,474 $12,048 $12,666 $16,785 $18,030 $19,194 $20,157 $21,508 $23,674 $24,606 $24,916 $25,608

TOTAL DEBT SERVICE COSTS $000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981

TOTAL PURCHASE COSTS $000 $62,681 $67,980 $67,203 $66,728 $66,746 $68,369 $70,594 $72,987 $75,325 $76,277 $78,537 $81,009 $83,314 $85,838 $88,405 $91,207 $94,093 $97,383
TOTAL COSTS $000 $91,994 $99,149 $100,173 $100,002 $102,593 $107,369 $112,467 $117,961 $124,233 $133,282 $139,295 $145,519 $152,464 $158,605 $165,046 $171,139 $178,370 $186,985

NPV @ 4.0% ($000): $1,604,241



Table B-2 PF Gas Sensitivity
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 2

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ENERGY REQUIREMENTS GWH 1251.00 1278.00 1304.00 1329.00 1358.00 1393.00 1427.00 1461.00 1495.00 1532.00 1569.00 1607.00 1645.00 1663.00 1695.00 1727.00 1760.00 1792.00

PEAK DEMAND MW 285.00 289.00 294.00 300.00 306.00 312.00 318.00 325.00 332.00 338.00 345.00 353.00 360.00 366.00 373.00 381.00 387.00 394.00

REQUIRED RESERVES MW 46.40 47.05 47.86 48.84 49.82 50.79 51.77 52.91 54.05 55.03 56.17 57.47 58.61 59.58 60.72 62.03 63.00 64.14

TOTAL CAPACITY RESPONSIBILITY MW 331.40 336.05 341.86 348.84 355.82 362.79 369.77 377.91 386.05 393.03 401.17 410.47 418.61 425.58 433.72 443.03 450.00 458.14

TOTAL FIRM RESOURCES MW 388.17 388.17 388.17 349.67 355.85 362.82 369.80 377.94 386.08 445.04 445.04 445.04 445.04 445.04 445.04 445.04 450.04 458.18

RESERVE SURPLUS/(DEFICIT) MW 56.77 52.12 46.31 0.83 0.03 0.03 0.03 0.03 0.03 52.02 43.88 34.58 26.44 19.46 11.32 2.02 0.04 0.04

RESERVE MARGIN % 36% 34% 32% 17% 16% 16% 16% 16% 16% 32% 29% 26% 24% 22% 19% 17% 16% 16%

DUMP ENERGY GWH 153.95 151.08 146.18 149.85 147.78 146.23 144.57 148.07 153.55 87.28 86.25 85.72 87.19 87.40 80.46 78.26 78.98 81.72

ECONOMY INTERCHANGE PURCHASE ENERGY GWH 162.91 186.89 205.41 233.84 263.63 296.30 327.72 363.60 408.86 305.68 339.76 372.54 417.68 434.89 444.71 467.45 508.20 547.92

ECONOMY INTERCHANGE SALES ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ECONOMY INTERCHANGE PURCHASE COST $000 $7,563.19 $8,794.46 $9,907.79 $11,349.32 $13,222.53 $15,330.40 $17,527.91 $19,961.75 $23,146.61 $17,768.72 $20,495.03 $23,305.60 $26,929.60 $29,425.39 $31,050.43 $33,450.93 $36,918.80 $41,082.52

ECONOMY INTERCHANGE SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

EMERGENCY ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EMERGENCY COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION PURCHASE COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIRM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)                          0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 95.38 95.38 95.38 95.38 95.38 95.38 95.38 95.38 95.38

FIRM CAPACITY MW Ameresco/Columbia LFG                                                   7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

FIRM CAPACITY MW Blue Grass Ridge                                                        0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

FIRM CAPACITY MW Columbia Energy Center                                                  144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

FIRM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

FIRM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

FIRM CAPACITY MW Market Capacity                                                         0.00 0.00 0.00 0.00 6.18 13.16 20.13 28.27 36.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 13.14

FIRM CAPACITY MW Nearman Creek                                                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                        1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54

FIRM CAPACITY MW PPA A                                                                   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Prairie State Energy Campus                                             50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

FIRM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

FIRM CAPACITY MW Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MAXIMUM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)                          381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50

MAXIMUM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50

MAXIMUM CAPACITY MW Ameresco/Columbia LFG                                                   7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

MAXIMUM CAPACITY MW Blue Grass Ridge                                                        6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30

MAXIMUM CAPACITY MW Columbia Energy Center                                                  144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

MAXIMUM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50

MAXIMUM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00

MAXIMUM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

MAXIMUM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Market Capacity                                                         100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

MAXIMUM CAPACITY MW Nearman Creek                                                           20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                        10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50

MAXIMUM CAPACITY MW PPA A                                                                   20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Prairie State Energy Campus                                             50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

MAXIMUM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

MAXIMUM CAPACITY MW Wartsila Block x6                                                       9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine                                                         9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

GENERATION GWH 7FA Combined Cycle Fully Fired (25% ownership)                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700                0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 150.41 151.77 152.88 150.62 151.27 163.79 166.93 163.85 159.81

GENERATION GWH Ameresco/Columbia LFG                                                    56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76

GENERATION GWH Blue Grass Ridge                                                         15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45

GENERATION GWH Columbia Energy Center                                                   95.91 96.02 98.45 99.37 99.58 100.33 101.23 99.69 97.00 23.11 23.62 24.07 23.78 24.11 26.69 27.48 26.67 25.75

GENERATION GWH CWL Unit 5                                                               0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 6                                                               0.29 0.29 0.30 0.44 0.45 0.45 0.46 0.47 0.49 0.04 0.05 0.05 0.05 0.05 0.08 0.08 0.07 0.07

GENERATION GWH CWL Unit 7                                                               4.14 4.23 4.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 8                                                               1.68 1.63 1.69 1.96 1.99 2.01 2.03 2.04 2.03 0.24 0.26 0.27 0.27 0.29 0.37 0.39 0.37 0.35

GENERATION GWH Distributed Generation                                                   0.27 0.27 0.27 0.36 0.38 0.38 0.38 0.40 0.41 0.03 0.03 0.03 0.03 0.04 0.06 0.06 0.06 0.05

GENERATION GWH Iatan 2                                                                  175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20

GENERATION GWH Market Capacity                                                          0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Nearman Creek                                                            0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH NextEra Crystal Lake 3 Wind Farm                                         41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39

GENERATION GWH PPA A                                                                    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Prairie State Energy Campus                                             394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20

GENERATION GWH Sikeston                                                                456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75

GENERATION GWH Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CAPACITY FACTOR % 7FA Combined Cycle Fully Fired (25% ownership)                                            

CAPACITY FACTOR % 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700                        18.00% 18.17% 18.25% 18.03% 18.11% 19.60% 19.92% 19.61% 19.13%

CAPACITY FACTOR % Ameresco/Columbia LFG                                                   90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Blue Grass Ridge                                                        28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00%

CAPACITY FACTOR % Columbia Energy Center                                                  7.60% 7.61% 7.80% 7.86% 7.89% 7.95% 8.03% 7.88% 7.69% 1.83% 1.87% 1.90% 1.88% 1.91% 2.12% 2.17% 2.11% 2.04%

CAPACITY FACTOR % CWL Unit 5                                                              0.00% 0.00% 0.00%                

CAPACITY FACTOR % CWL Unit 6                                                              0.27% 0.27% 0.27% 0.40% 0.41% 0.42% 0.42% 0.43% 0.44% 0.04% 0.04% 0.04% 0.05% 0.05% 0.07% 0.07% 0.07% 0.06%

CAPACITY FACTOR % CWL Unit 7                                                              2.15% 2.19% 2.24%                

CAPACITY FACTOR % CWL Unit 8                                                              0.55% 0.53% 0.55% 0.64% 0.65% 0.65% 0.66% 0.66% 0.66% 0.08% 0.08% 0.09% 0.09% 0.09% 0.12% 0.13% 0.12% 0.11%



Table B-2 PF Gas Sensitivity
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 2

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

CAPACITY FACTOR % Distributed Generation                                                  0.24% 0.24% 0.25% 0.33% 0.34% 0.34% 0.35% 0.36% 0.38% 0.03% 0.03% 0.03% 0.03% 0.03% 0.05% 0.05% 0.05% 0.05%

CAPACITY FACTOR % Iatan 2                                                                 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

CAPACITY FACTOR % Market Capacity                                                             0.00% 0.00% 0.00% 0.00% 0.00%        0.00% 0.00%

CAPACITY FACTOR % Nearman Creek                                                                             

CAPACITY FACTOR % NextEra Crystal Lake 3 Wind Farm                                        45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00%

CAPACITY FACTOR % PPA A                                                                                     

CAPACITY FACTOR % Prairie State Energy Campus                                             90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Sikeston                                                                79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00%

CAPACITY FACTOR % Wartsila Block x6                                                                         

CAPACITY FACTOR % Wartsila Engine                                                                           

TOTAL O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $2,060.12 $2,137.37 $2,216.55 $2,284.93 $2,367.65 $2,505.05 $2,606.85 $2,683.76 $2,758.18

TOTAL PURCHASE COST $000 Ameresco/Columbia LFG                                                   $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

TOTAL PURCHASE COST $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

TOTAL O AND M COST $000 Columbia Energy Center                                                  $12,084.81 $12,387.15 $12,701.88 $13,021.38 $13,347.37 $14,030.78 $14,383.60 $14,739.58 $15,101.60 $15,297.00 $15,680.72 $16,073.90 $16,474.96 $16,887.74 $17,317.15 $17,647.18 $18,262.43 $18,898.77

TOTAL O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 CWL Unit 6                                                              $1,778.82 $1,841.05 $1,905.97 $1,980.73 $2,050.67 $2,122.66 $2,197.08 $2,274.96 $2,355.50 $2,406.80 $2,491.33 $2,578.66 $2,669.00 $2,762.73 $2,861.31 $2,961.65 $3,065.01 $3,171.94

TOTAL O AND M COST $000 CWL Unit 7                                                              $1,893.30 $1,962.46 $2,033.93 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

TOTAL O AND M COST $000 CWL Unit 8                                                              $441.68 $457.08 $473.14 $490.04 $507.22 $525.00 $543.41 $562.44 $582.12 $599.78 $620.80 $642.55 $665.04 $688.34 $712.59 $737.56 $763.33 $790.01

TOTAL O AND M COST $000 Distributed Generation                                                  $60.96 $63.15 $67.16 $92.25 $98.23 $102.30 $105.92 $114.97 $124.20 $8.95 $10.34 $11.01 $11.83 $13.36 $20.94 $22.08 $22.11 $21.86

TOTAL PURCHASE COST $000 Iatan 2                                                                 $8,049.42 $8,235.00 $8,248.59 $8,386.67 $8,521.14 $8,661.30 $8,806.72 $8,968.17 $9,115.07 $9,278.01 $9,449.70 $9,639.27 $9,810.62 $10,001.58 $10,201.31 $10,422.80 $10,623.54 $10,847.80

TOTAL PURCHASE COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $402.10 $636.91 $925.73 $1,234.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $223.02 $606.80

TOTAL PURCHASE COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 NextEra Crystal Lake 3 Wind Farm                                        $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

TOTAL PURCHASE COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 Prairie State Energy Campus                                             $23,803.44 $25,262.06 $23,723.22 $22,971.09 $22,994.74 $23,476.78 $24,287.24 $25,097.02 $25,933.88 $26,811.01 $27,711.95 $28,696.49 $29,628.01 $30,644.88 $31,649.65 $32,744.04 $33,823.81 $34,995.23

TOTAL PURCHASE COST $000 Sikeston                                                                $24,617.16 $28,230.89 $28,958.47 $29,080.55 $28,772.06 $29,555.44 $30,589.88 $31,705.84 $32,768.65 $33,915.54 $35,102.59 $36,383.19 $37,602.77 $38,918.86 $40,281.03 $41,750.54 $43,150.05 $44,660.30

TOTAL O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $1,508.47 $1,561.26 $1,615.91 $1,672.46 $1,731.00 $1,791.59 $1,854.29 $1,919.19 $1,986.36

CAPACITY COST $000 Ameresco/Columbia LFG                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Columbia Energy Center                                                  $11,895.51 $12,192.89 $12,497.72 $12,810.16 $13,130.41 $13,806.72 $14,151.88 $14,505.68 $14,868.32 $15,240.03 $15,621.03 $16,011.56 $16,411.85 $16,822.14 $17,242.70 $17,567.87 $18,182.75 $18,819.14

FIXED O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 CWL Unit 6                                                              $1,763.74 $1,825.47 $1,889.37 $1,955.49 $2,023.94 $2,094.77 $2,168.09 $2,243.97 $2,322.51 $2,403.80 $2,487.93 $2,575.01 $2,665.14 $2,758.42 $2,854.96 $2,954.89 $3,058.31 $3,165.35

FIXED O AND M COST $000 CWL Unit 7                                                              $1,763.66 $1,825.38 $1,889.27 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

FIXED O AND M COST $000 CWL Unit 8                                                              $439.81 $455.20 $471.13 $487.62 $504.69 $522.35 $540.64 $559.56 $579.14 $599.41 $620.39 $642.11 $664.58 $687.84 $711.92 $736.83 $762.62 $789.31

FIXED O AND M COST $000 Distributed Generation                                                  $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Iatan 2                                                                 $5,050.00 $5,125.20 $5,014.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40

CAPACITY COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $402.10 $636.91 $925.73 $1,234.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $223.02 $606.80

CAPACITY COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 NextEra Crystal Lake 3 Wind Farm                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Prairie State Energy Campus                                             $18,600.00 $19,625.00 $18,165.00 $17,200.00 $17,200.00 $17,524.36 $18,137.72 $18,772.54 $19,429.58 $20,109.61 $20,813.45 $21,541.92 $22,295.89 $23,076.24 $23,883.91 $24,719.85 $25,585.03 $26,480.51

CAPACITY COST $000 Sikeston                                                                $13,527.36 $14,464.55 $14,813.04 $14,612.40 $13,854.72 $14,116.00 $14,610.06 $15,121.41 $15,650.66 $16,198.43 $16,765.38 $17,352.17 $17,959.49 $18,588.07 $19,238.66 $19,912.01 $20,608.93 $21,330.24

FIXED O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ANNUAL DEBT SERVICE $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25 $9,981.25

VARIABLE O AND M COSTS $/MWH 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $3.67 $3.80 $3.93 $4.07 $4.21 $4.36 $4.51 $4.67 $4.83

ENERGY COSTS $/MWH Ameresco/Columbia LFG                                                   $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

VARIABLE O AND M COSTS $/MWH Columbia Energy Center                                                  $1.97 $2.02 $2.07 $2.13 $2.18 $2.23 $2.29 $2.35 $2.40 $2.47 $2.53 $2.59 $2.65 $2.72 $2.79 $2.89 $2.99 $3.09

VARIABLE O AND M COSTS $/MWH CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 6                                                              $51.62 $53.42 $55.29 $57.23 $59.23 $61.30 $63.45 $65.67 $67.97 $70.35 $72.81 $75.36 $77.99 $80.72 $83.55 $86.47 $89.50 $92.63

VARIABLE O AND M COSTS $/MWH CWL Unit 7                                                              $31.35 $32.44 $33.58 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 8                                                              $1.11 $1.15 $1.19 $1.23 $1.27 $1.32 $1.37 $1.41 $1.46 $1.51 $1.57 $1.62 $1.68 $1.74 $1.80 $1.86 $1.93 $1.99

VARIABLE O AND M COSTS $/MWH Distributed Generation                                                  $228.06 $236.04 $244.30 $252.85 $261.70 $270.86 $280.34 $290.15 $300.31 $310.82 $321.70 $332.96 $344.61 $356.67 $369.15 $382.07 $395.45 $409.29

ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

ENERGY COSTS $/MWH Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                        $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00

ENERGY COSTS $/MWH PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Prairie State Energy Campus                                             $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

VARIABLE O AND M COSTS $/MWH Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $551.65 $576.10 $600.64 $612.47 $636.65 $713.46 $752.56 $764.57 $771.82

ENERGY COSTS $000 Ameresco/Columbia LFG                                                   $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

ENERGY COSTS $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

VARIABLE O AND M COSTS $000 Columbia Energy Center                                                  $189.30 $194.26 $204.15 $211.22 $216.96 $224.06 $231.72 $233.90 $233.28 $56.97 $59.69 $62.34 $63.11 $65.60 $74.45 $79.31 $79.68 $79.63

VARIABLE O AND M COSTS $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 6                                                              $15.08 $15.58 $16.61 $25.24 $26.74 $27.89 $28.98 $30.98 $32.98 $3.00 $3.40 $3.65 $3.87 $4.31 $6.35 $6.76 $6.70 $6.59

VARIABLE O AND M COSTS $000 CWL Unit 7                                                              $129.64 $137.08 $144.65 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 8                                                              $1.87 $1.88 $2.01 $2.42 $2.53 $2.65 $2.77 $2.88 $2.97 $0.37 $0.41 $0.44 $0.46 $0.50 $0.67 $0.73 $0.71 $0.70

VARIABLE O AND M COSTS $000 Distributed Generation                                                  $60.96 $63.15 $67.16 $92.25 $98.23 $102.30 $105.92 $114.97 $124.20 $8.95 $10.34 $11.01 $11.83 $13.36 $20.94 $22.08 $22.11 $21.86

ENERGY COSTS $000 Iatan 2                                                                 $2,999.42 $3,109.80 $3,234.19 $3,364.27 $3,498.74 $3,638.90 $3,784.32 $3,945.77 $4,092.67 $4,255.61 $4,427.30 $4,616.87 $4,788.22 $4,979.18 $5,178.91 $5,400.40 $5,601.14 $5,825.40

ENERGY COSTS $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00



Table B-2 PF Gas Sensitivity
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 2

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ENERGY COSTS $000 NextEra Crystal Lake 3 Wind Farm                                        $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

ENERGY COSTS $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Prairie State Energy Campus                                             $5,203.44 $5,637.06 $5,558.22 $5,771.09 $5,794.74 $5,952.42 $6,149.52 $6,324.48 $6,504.30 $6,701.40 $6,898.50 $7,154.57 $7,332.12 $7,568.64 $7,765.74 $8,024.18 $8,238.78 $8,514.72

ENERGY COSTS $000 Sikeston                                                                $11,089.80 $13,766.34 $14,145.44 $14,468.15 $14,917.34 $15,439.44 $15,979.82 $16,584.43 $17,117.99 $17,717.11 $18,337.21 $19,031.02 $19,643.28 $20,330.80 $21,042.37 $21,838.53 $22,541.12 $23,330.06

VARIABLE O AND M COSTS $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $12,319.46 $13,014.71 $13,623.54 $14,208.79 $14,983.20 $16,544.07 $17,046.88 $17,226.91 $17,719.61

TOTAL FUEL COST $000 Ameresco/Columbia LFG                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Columbia Energy Center                                                  $8,814.84 $9,205.60 $9,664.78 $10,284.45 $10,857.22 $11,453.91 $11,962.63 $12,483.44 $13,072.88 $3,273.88 $3,506.51 $3,712.50 $3,887.56 $4,140.13 $4,679.82 $4,872.94 $4,870.45 $4,959.25

TOTAL FUEL COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 6                                                              $38.14 $39.81 $42.00 $64.55 $69.50 $73.52 $76.50 $83.70 $92.65 $8.33 $9.56 $10.28 $11.22 $12.71 $18.63 $19.35 $19.15 $19.21

TOTAL FUEL COST $000 CWL Unit 7                                                              $315.87 $329.26 $339.72 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 8                                                              $167.25 $169.20 $179.17 $222.26 $237.20 $251.22 $262.71 $279.61 $300.55 $37.22 $41.73 $45.16 $48.54 $53.82 $71.57 $75.38 $73.70 $73.58

TOTAL FUEL COST $000 Distributed Generation                                                  $60.44 $62.61 $66.61 $91.43 $97.35 $101.40 $104.99 $113.94 $123.06 $8.86 $10.23 $10.89 $11.70 $13.21 $20.74 $21.85 $21.89 $21.64

TOTAL FUEL COST $000 Iatan 2                                                                 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 NextEra Crystal Lake 3 Wind Farm                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Prairie State Energy Campus                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Sikeston                                                                $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL VARIABLE COST $/MWH 7FA Combined Cycle Fully Fired (25% ownership)                                            

TOTAL VARIABLE COST $/MWH 7FA Combined Cycle Fully Fired (25% ownership)  :2022:700                        $85.57 $89.55 $93.04 $98.40 $103.26 $105.36 $106.63 $109.80 $115.71

TOTAL ENERGY COSTS $/MWH Ameresco/Columbia LFG                                                   $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

TOTAL ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

TOTAL VARIABLE COST $/MWH Columbia Energy Center                                                  $93.88 $97.89 $100.25 $105.62 $111.21 $116.39 $120.46 $127.57 $137.17 $144.12 $150.95 $156.81 $166.17 $174.45 $178.10 $180.24 $185.61 $195.66

TOTAL VARIABLE COST $/MWH CWL Unit 5                                                                                

TOTAL VARIABLE COST $/MWH CWL Unit 6                                                              $182.18 $189.92 $195.12 $203.61 $213.20 $222.90 $230.91 $243.08 $258.89 $265.87 $277.65 $287.61 $304.41 $318.57 $328.66 $333.86 $345.37 $362.71

TOTAL VARIABLE COST $/MWH CWL Unit 7                                                              $107.72 $110.37 $112.43                

TOTAL VARIABLE COST $/MWH CWL Unit 8                                                              $100.64 $104.91 $107.43 $114.60 $120.62 $126.44 $130.96 $138.77 $149.35 $154.51 $162.03 $168.02 $179.04 $188.09 $192.92 $195.12 $201.44 $212.56

TOTAL VARIABLE COST $/MWH Distributed Generation                                                  $454.14 $470.09 $486.59 $503.45 $521.06 $539.32 $558.20 $577.68 $597.86 $618.44 $639.94 $662.34 $685.34 $709.29 $734.73 $760.10 $786.94 $814.44

TOTAL ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

TOTAL ENERGY COSTS $/MWH Market Capacity                                                                           

TOTAL ENERGY COSTS $/MWH Nearman Creek                                                                             

TOTAL ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                        $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00

TOTAL ENERGY COSTS $/MWH PPA A                                                                                     

TOTAL ENERGY COSTS $/MWH Prairie State Energy Campus                                             $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

TOTAL ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

TOTAL VARIABLE COST $/MWH Wartsila Block x6                                                                         

TOTAL VARIABLE COST $/MWH Wartsila Engine                                                                           

SYSTEM EFFLUENT EXPENSE $000 NOx     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 SO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 Hg      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SUMMARY OF COSTS

TOTAL FIXED COSTS $000 $15,863 $16,299 $16,747 $15,579 $15,996 $16,772 $17,221 $17,683 $18,157 $20,152 $20,705 $21,273 $21,858 $22,459 $23,076 $23,606 $24,432 $25,287

TOTAL VARIABLE (EXCL. FUEL) COSTS $000 $7,960 $9,206 $10,342 $11,680 $13,567 $15,687 $17,897 $20,344 $23,540 $18,390 $21,145 $23,984 $27,621 $30,146 $31,866 $34,312 $37,793 $41,963

TOTAL FUEL COSTS $000 $9,397 $9,806 $10,292 $10,663 $11,261 $11,880 $12,407 $12,961 $13,589 $15,648 $16,583 $17,402 $18,168 $19,203 $21,335 $22,036 $22,212 $22,793

TOTAL DEBT SERVICE COSTS $000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981 $9,981

TOTAL PURCHASE COSTS $000 $62,681 $67,980 $67,203 $66,728 $66,746 $68,369 $70,594 $72,987 $75,325 $76,277 $78,537 $81,009 $83,314 $85,838 $88,405 $91,207 $94,093 $97,383
TOTAL COSTS $000 $95,900 $103,292 $104,585 $104,650 $107,570 $112,708 $118,119 $123,975 $130,610 $140,448 $146,951 $153,650 $160,942 $167,627 $174,664 $181,143 $188,511 $197,408

NPV @ 4.0% ($000): $1,687,432



Table B-3 CWL CF Base
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ENERGY REQUIREMENTS GWH 1251.00 1278.00 1304.00 1329.00 1358.00 1393.00 1427.00 1461.00 1495.00 1532.00 1569.00 1607.00 1645.00 1663.00 1695.00 1727.00 1760.00 1792.00

PEAK DEMAND MW 285.00 289.00 294.00 300.00 306.00 312.00 318.00 325.00 332.00 338.00 345.00 353.00 360.00 366.00 373.00 381.00 387.00 394.00

REQUIRED RESERVES MW 46.40 47.05 47.86 48.84 49.82 50.79 51.77 52.91 54.05 55.03 56.17 57.47 58.61 59.58 60.72 62.03 63.00 64.14

TOTAL CAPACITY RESPONSIBILITY MW 331.40 336.05 341.86 348.84 355.82 362.79 369.77 377.91 386.05 393.03 401.17 410.47 418.61 425.58 433.72 443.03 450.00 458.14

TOTAL FIRM RESOURCES MW 388.17 388.17 388.17 349.67 355.85 362.82 369.80 377.94 386.08 393.06 401.20 410.50 418.64 425.62 433.76 443.06 450.04 458.18

RESERVE SURPLUS/(DEFICIT) MW 56.77 52.12 46.31 0.83 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04

RESERVE MARGIN % 36% 34% 32% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16% 16% 16% 16% 16% 16%

DUMP ENERGY GWH 127.82 121.26 114.14 112.98 107.84 101.34 90.07 85.54 80.70 78.01 74.60 73.46 74.12 73.84 67.21 65.23 65.70 67.82

ECONOMY INTERCHANGE PURCHASE ENERGY GWH 101.57 120.22 133.88 162.11 187.85 212.86 215.82 234.78 259.90 289.87 310.81 342.63 387.12 403.22 413.40 436.44 477.52 517.01

ECONOMY INTERCHANGE SALES ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ECONOMY INTERCHANGE PURCHASE COST $000 $4,557.99 $5,491.65 $6,266.01 $7,804.70 $9,353.02 $10,972.75 $11,329.12 $12,590.88 $14,372.38 $16,883.67 $18,513.82 $21,141.61 $24,679.58 $26,990.45 $28,602.28 $30,948.09 $34,340.22 $38,382.23

ECONOMY INTERCHANGE SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

EMERGENCY ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EMERGENCY COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION PURCHASE COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIRM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Ameresco/Columbia LFG                                               7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

FIRM CAPACITY MW Blue Grass Ridge                                                        0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

FIRM CAPACITY MW Columbia Energy Center                                                144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

FIRM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

FIRM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

FIRM CAPACITY MW Market Capacity                                                         0.00 0.00 0.00 0.00 6.18 13.16 1.93 0.97 0.01 6.99 6.03 15.33 23.47 30.45 38.59 47.90 54.87 63.01

FIRM CAPACITY MW Nearman Creek                                                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54

FIRM CAPACITY MW PPA A                                                                   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Prairie State Energy Campus                                         50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

FIRM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

FIRM CAPACITY MW Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Wartsila Block x6   :2019:700                                         0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Wartsila Engine :2019:699                                             0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine :2020:698                                             0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine :2021:697                                             0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine :2023:696                                             0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)       381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50

MAXIMUM CAPACITY MW Ameresco/Columbia LFG                                               7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

MAXIMUM CAPACITY MW Blue Grass Ridge                                                        6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30

MAXIMUM CAPACITY MW Columbia Energy Center                                                144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

MAXIMUM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50

MAXIMUM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00

MAXIMUM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

MAXIMUM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Market Capacity                                                         100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

MAXIMUM CAPACITY MW Nearman Creek                                                           20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50

MAXIMUM CAPACITY MW PPA A                                                                   20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Prairie State Energy Campus                                         50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

MAXIMUM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

MAXIMUM CAPACITY MW Wartsila Block x6                                                       9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Block x6   :2019:700                                         9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine                                                         9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2019:699                                             9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2020:698                                             9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2021:697                                             9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2023:696                                             9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

GENERATION GWH 7FA Combined Cycle Fully Fired (25% ownership)          0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Ameresco/Columbia LFG                                                   56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76

GENERATION GWH Blue Grass Ridge                                                        15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45

GENERATION GWH Columbia Energy Center                                                  133.07 134.97 139.98 133.57 134.82 138.27 95.89 78.32 63.91 66.33 57.34 58.25 57.31 58.31 63.88 65.41 63.23 60.92

GENERATION GWH CWL Unit 5                                                              0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 6                                                              0.32 0.30 0.31 0.46 0.45 0.45 0.27 0.21 0.17 0.19 0.19 0.20 0.19 0.21 0.25 0.26 0.24 0.22

GENERATION GWH CWL Unit 7                                                              0.82 0.79 0.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 8                                                              3.03 3.00 3.16 2.67 2.67 2.73 1.66 1.27 1.00 1.09 1.01 1.05 1.03 1.08 1.27 1.31 1.22 1.14

GENERATION GWH Distributed Generation                                                  0.25 0.23 0.23 0.30 0.29 0.28 0.16 0.13 0.11 0.12 0.13 0.13 0.13 0.14 0.18 0.18 0.17 0.16

GENERATION GWH Iatan 2                                                                 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20

GENERATION GWH Market Capacity                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Nearman Creek                                                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH NextEra Crystal Lake 3 Wind Farm                                     41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39

GENERATION GWH PPA A                                                                   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Prairie State Energy Campus                                             394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20

GENERATION GWH Sikeston                                                                456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75

GENERATION GWH Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Table B-3 CWL CF Base
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

GENERATION GWH Wartsila Block x6   :2019:700                                         0.00 0.00 0.00 0.00 0.00 0.00 28.54 23.69 19.55 19.94 16.97 17.10 16.85 16.96 18.32 18.65 18.26 17.77

GENERATION GWH Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Wartsila Engine :2019:699                                             0.00 0.00 0.00 0.00 0.00 0.00 34.97 29.38 24.40 24.83 21.07 21.21 20.91 21.02 22.67 23.06 22.63 22.07

GENERATION GWH Wartsila Engine :2020:698                                             0.00 0.00 0.00 0.00 0.00 0.00 0.00 35.89 30.17 30.64 26.04 26.21 25.86 25.97 27.90 28.35 27.90 27.28

GENERATION GWH Wartsila Engine :2021:697                                             0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 36.73 37.24 31.87 32.10 31.70 31.80 33.96 34.48 34.02 33.37

GENERATION GWH Wartsila Engine :2023:696                                             0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.42 38.70 38.28 38.37 40.63 41.20 40.76 40.11

CAPACITY FACTOR % 7FA Combined Cycle Fully Fired (25% ownership)                         

CAPACITY FACTOR % Ameresco/Columbia LFG                                               90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Blue Grass Ridge                                                        28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00%

CAPACITY FACTOR % Columbia Energy Center                                                10.55% 10.70% 11.10% 10.56% 10.69% 10.96% 7.60% 6.19% 5.07% 5.26% 4.55% 4.60% 4.54% 4.62% 5.06% 5.17% 5.01% 4.83%

CAPACITY FACTOR % CWL Unit 5                                                              0.00% 0.00% 0.00%                

CAPACITY FACTOR % CWL Unit 6                                                              0.30% 0.28% 0.28% 0.42% 0.41% 0.41% 0.24% 0.19% 0.16% 0.17% 0.17% 0.18% 0.18% 0.19% 0.23% 0.24% 0.22% 0.21%

CAPACITY FACTOR % CWL Unit 7                                                              0.42% 0.41% 0.42%                

CAPACITY FACTOR % CWL Unit 8                                                              0.99% 0.98% 1.03% 0.87% 0.87% 0.89% 0.54% 0.41% 0.33% 0.36% 0.33% 0.34% 0.33% 0.35% 0.41% 0.43% 0.40% 0.37%

CAPACITY FACTOR % Distributed Generation                                                  0.23% 0.21% 0.21% 0.27% 0.26% 0.26% 0.15% 0.12% 0.10% 0.11% 0.12% 0.12% 0.12% 0.13% 0.16% 0.17% 0.15% 0.15%

CAPACITY FACTOR % Iatan 2                                                                 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

CAPACITY FACTOR % Market Capacity                                                             0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

CAPACITY FACTOR % Nearman Creek                                                                             

CAPACITY FACTOR % NextEra Crystal Lake 3 Wind Farm                                45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00%

CAPACITY FACTOR % PPA A                                                                                     

CAPACITY FACTOR % Prairie State Energy Campus                                         90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Sikeston                                                                79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00%

CAPACITY FACTOR % Wartsila Block x6                                                                         

CAPACITY FACTOR % Wartsila Block x6   :2019:700                                               35.80% 29.63% 24.52% 25.01% 21.29% 21.39% 21.13% 21.28% 22.99% 23.33% 22.91% 22.30%

CAPACITY FACTOR % Wartsila Engine                                                                           

CAPACITY FACTOR % Wartsila Engine :2019:699                                                   43.87% 36.75% 30.61% 31.15% 26.43% 26.54% 26.23% 26.37% 28.44% 28.85% 28.39% 27.69%

CAPACITY FACTOR % Wartsila Engine :2020:698                                                    44.90% 37.85% 38.44% 32.66% 32.79% 32.43% 32.57% 35.00% 35.47% 35.00% 34.22%

CAPACITY FACTOR % Wartsila Engine :2021:697                                                     46.07% 46.71% 39.98% 40.16% 39.77% 39.89% 42.60% 43.14% 42.68% 41.86%

CAPACITY FACTOR % Wartsila Engine :2023:696                                                       48.19% 48.42% 48.02% 48.13% 50.97% 51.55% 51.13% 50.32%

TOTAL O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 Ameresco/Columbia LFG                                               $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

TOTAL PURCHASE COST $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

TOTAL O AND M COST $000 Columbia Energy Center                                                $12,158.17 $12,465.95 $12,788.01 $13,094.07 $13,424.15 $14,115.49 $14,371.37 $14,689.43 $15,022.02 $15,403.53 $15,765.91 $16,162.41 $16,563.98 $16,980.80 $17,420.85 $17,756.67 $18,371.65 $19,007.52

TOTAL O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 CWL Unit 6                                                              $1,780.47 $1,841.77 $1,906.60 $1,981.77 $2,050.63 $2,122.50 $2,185.09 $2,257.54 $2,334.09 $2,417.11 $2,501.49 $2,589.71 $2,680.22 $2,775.11 $2,875.81 $2,977.33 $3,079.69 $3,186.18

TOTAL O AND M COST $000 CWL Unit 7                                                              $1,789.24 $1,850.86 $1,916.75 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

TOTAL O AND M COST $000 CWL Unit 8                                                              $443.17 $458.66 $474.90 $490.91 $508.09 $525.95 $542.90 $561.35 $580.61 $601.07 $621.97 $643.81 $666.30 $689.72 $714.20 $739.28 $764.97 $791.59

TOTAL O AND M COST $000 Distributed Generation                                                  $56.39 $54.02 $55.88 $74.77 $74.82 $76.06 $45.48 $37.08 $33.17 $38.41 $40.67 $43.83 $45.97 $51.32 $64.90 $70.20 $67.08 $66.09

TOTAL PURCHASE COST $000 Iatan 2                                                                 $8,049.42 $8,235.00 $8,248.59 $8,386.67 $8,521.14 $8,661.30 $8,806.72 $8,968.17 $9,115.07 $9,278.01 $9,449.70 $9,639.27 $9,810.62 $10,001.58 $10,201.31 $10,422.80 $10,623.54 $10,847.80

TOTAL PURCHASE COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $402.10 $61.14 $31.85 $0.45 $245.19 $218.94 $576.15 $912.87 $1,225.66 $1,607.67 $2,065.05 $2,448.70 $2,910.38

TOTAL PURCHASE COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 NextEra Crystal Lake 3 Wind Farm                                $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

TOTAL PURCHASE COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 Prairie State Energy Campus                                         $23,803.44 $25,262.06 $23,723.22 $22,971.09 $22,994.74 $23,476.78 $24,287.24 $25,097.02 $25,933.88 $26,811.01 $27,711.95 $28,696.49 $29,628.01 $30,644.88 $31,649.65 $32,744.04 $33,823.81 $34,995.23

TOTAL PURCHASE COST $000 Sikeston                                                                $24,617.16 $28,230.89 $28,958.47 $29,080.55 $28,772.06 $29,555.44 $30,589.88 $31,705.84 $32,768.65 $33,915.54 $35,102.59 $36,383.19 $37,602.77 $38,918.86 $40,281.03 $41,750.54 $43,150.05 $44,660.30

TOTAL O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 Wartsila Block x6   :2019:700                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $586.22 $567.73 $553.20 $575.90 $569.66 $590.77 $609.03 $631.52 $667.51 $694.34 $714.37 $733.86

TOTAL O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 Wartsila Engine :2019:699                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $419.60 $389.33 $361.56 $377.92 $357.66 $371.51 $381.59 $396.08 $426.79 $445.83 $456.75 $466.39

TOTAL O AND M COST $000 Wartsila Engine :2020:698                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $441.65 $409.54 $427.95 $401.89 $417.59 $428.79 $444.89 $480.23 $501.84 $514.44 $525.41

TOTAL O AND M COST $000 Wartsila Engine :2021:697                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $464.06 $484.68 $453.87 $471.84 $484.56 $502.52 $542.18 $566.64 $581.43 $594.38

TOTAL O AND M COST $000 Wartsila Engine :2023:696                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $512.17 $532.73 $547.35 $567.38 $610.37 $637.75 $655.19 $670.83

FIXED O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Ameresco/Columbia LFG                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Columbia Energy Center                                                $11,895.51 $12,192.89 $12,497.72 $12,810.16 $13,130.41 $13,806.72 $14,151.88 $14,505.68 $14,868.32 $15,240.03 $15,621.03 $16,011.56 $16,411.85 $16,822.14 $17,242.70 $17,567.87 $18,182.75 $18,819.14

FIXED O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 CWL Unit 6                                                              $1,763.74 $1,825.47 $1,889.37 $1,955.49 $2,023.94 $2,094.77 $2,168.09 $2,243.97 $2,322.51 $2,403.80 $2,487.93 $2,575.01 $2,665.14 $2,758.42 $2,854.96 $2,954.89 $3,058.31 $3,165.35

FIXED O AND M COST $000 CWL Unit 7                                                              $1,763.66 $1,825.38 $1,889.27 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

FIXED O AND M COST $000 CWL Unit 8                                                              $439.81 $455.20 $471.13 $487.62 $504.69 $522.35 $540.64 $559.56 $579.14 $599.41 $620.39 $642.11 $664.58 $687.84 $711.92 $736.83 $762.62 $789.31

FIXED O AND M COST $000 Distributed Generation                                                  $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Iatan 2                                                                 $5,050.00 $5,125.20 $5,014.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40

CAPACITY COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $402.10 $61.14 $31.85 $0.45 $245.19 $218.94 $576.15 $912.87 $1,225.66 $1,607.67 $2,065.05 $2,448.70 $2,910.38

CAPACITY COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 NextEra Crystal Lake 3 Wind Farm                                $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Prairie State Energy Campus                                         $18,600.00 $19,625.00 $18,165.00 $17,200.00 $17,200.00 $17,524.36 $18,137.72 $18,772.54 $19,429.58 $20,109.61 $20,813.45 $21,541.92 $22,295.89 $23,076.24 $23,883.91 $24,719.85 $25,585.03 $26,480.51

CAPACITY COST $000 Sikeston                                                                $13,527.36 $14,464.55 $14,813.04 $14,612.40 $13,854.72 $14,116.00 $14,610.06 $15,121.41 $15,650.66 $16,198.43 $16,765.38 $17,352.17 $17,959.49 $18,588.07 $19,238.66 $19,912.01 $20,608.93 $21,330.24

FIXED O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Wartsila Block x6   :2019:700                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $364.71 $377.48 $390.69 $404.36 $418.51 $433.16 $448.32 $464.01 $480.25 $497.06 $514.46 $532.47

FIXED O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Wartsila Engine :2019:699                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $148.16 $153.35 $158.72 $164.27 $170.02 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

FIXED O AND M COST $000 Wartsila Engine :2020:698                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $153.35 $158.72 $164.27 $170.02 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

FIXED O AND M COST $000 Wartsila Engine :2021:697                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $158.72 $164.27 $170.02 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

FIXED O AND M COST $000 Wartsila Engine :2023:696                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $170.02 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

ANNUAL DEBT SERVICE $000 Wartsila Block x6   :2019:700                                           $3,310 $3,310 $3,310 $3,310 $3,310 $3,310 $3,310 $3,310 $3,310 $3,310 $3,310 $3,310

ANNUAL DEBT SERVICE $000 Wartsila Engine :2019:699                                               $870 $870 $870 $870 $870 $870 $870 $870 $870 $870 $870 $870

ANNUAL DEBT SERVICE $000 Wartsila Engine :2020:698                                               $900 $900 $900 $900 $900 $900 $900 $900 $900 $900 $900



Table B-3 CWL CF Base
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ANNUAL DEBT SERVICE $000 Wartsila Engine :2021:697                                               $932 $932 $932 $932 $932 $932 $932 $932 $932 $932

ANNUAL DEBT SERVICE $000 Wartsila Engine :2023:696                                               $998 $998 $998 $998 $998 $998 $998 $998

VARIABLE O AND M COSTS $/MWH 7FA Combined Cycle Fully Fired (25% ownership)       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Ameresco/Columbia LFG                                               $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

VARIABLE O AND M COSTS $/MWH Columbia Energy Center                                                $1.97 $2.02 $2.07 $2.13 $2.18 $2.23 $2.29 $2.35 $2.40 $2.47 $2.53 $2.59 $2.65 $2.72 $2.79 $2.89 $2.99 $3.09

VARIABLE O AND M COSTS $/MWH CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 6                                                              $51.62 $53.42 $55.29 $57.23 $59.23 $61.30 $63.45 $65.67 $67.97 $70.35 $72.81 $75.36 $77.99 $80.72 $83.55 $86.47 $89.50 $92.63

VARIABLE O AND M COSTS $/MWH CWL Unit 7                                                              $31.35 $32.44 $33.58 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 8                                                              $1.11 $1.15 $1.19 $1.23 $1.27 $1.32 $1.37 $1.41 $1.46 $1.51 $1.57 $1.62 $1.68 $1.74 $1.80 $1.86 $1.93 $1.99

VARIABLE O AND M COSTS $/MWH Distributed Generation                                                  $228.06 $236.04 $244.30 $252.85 $261.70 $270.86 $280.34 $290.15 $300.31 $310.82 $321.70 $332.96 $344.61 $356.67 $369.15 $382.08 $395.45 $409.29

ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

ENERGY COSTS $/MWH Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00

ENERGY COSTS $/MWH PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Prairie State Energy Campus                                         $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

VARIABLE O AND M COSTS $/MWH Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH Wartsila Block x6   :2019:700                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $7.76 $8.03 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2019:699                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $7.76 $8.03 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2020:698                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $8.03 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2021:697                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2023:696                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $000 7FA Combined Cycle Fully Fired (25% ownership)       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Ameresco/Columbia LFG                                               $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

ENERGY COSTS $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

VARIABLE O AND M COSTS $000 Columbia Energy Center                                                $262.66 $273.06 $290.29 $283.91 $293.74 $308.78 $219.49 $183.76 $153.71 $163.51 $144.88 $150.85 $152.13 $158.67 $178.15 $188.81 $188.91 $188.38

VARIABLE O AND M COSTS $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 6                                                              $16.73 $16.29 $17.23 $26.27 $26.70 $27.73 $17.00 $13.56 $11.57 $13.31 $13.56 $14.70 $15.09 $16.69 $20.84 $22.44 $21.38 $20.83

VARIABLE O AND M COSTS $000 CWL Unit 7                                                              $25.58 $25.48 $27.48 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 8                                                              $3.37 $3.45 $3.76 $3.28 $3.40 $3.60 $2.27 $1.79 $1.47 $1.65 $1.58 $1.71 $1.72 $1.88 $2.28 $2.45 $2.35 $2.27

VARIABLE O AND M COSTS $000 Distributed Generation                                                  $56.39 $54.02 $55.88 $74.77 $74.82 $76.06 $45.48 $37.08 $33.17 $38.41 $40.67 $43.83 $45.97 $51.32 $64.90 $70.20 $67.08 $66.09

ENERGY COSTS $000 Iatan 2                                                                 $2,999.42 $3,109.80 $3,234.19 $3,364.27 $3,498.74 $3,638.90 $3,784.32 $3,945.77 $4,092.67 $4,255.61 $4,427.30 $4,616.87 $4,788.22 $4,979.18 $5,178.91 $5,400.40 $5,601.14 $5,825.40

ENERGY COSTS $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 NextEra Crystal Lake 3 Wind Farm                                $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

ENERGY COSTS $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Prairie State Energy Campus                                         $5,203.44 $5,637.06 $5,558.22 $5,771.09 $5,794.74 $5,952.42 $6,149.52 $6,324.48 $6,504.30 $6,701.40 $6,898.50 $7,154.57 $7,332.12 $7,568.64 $7,765.74 $8,024.18 $8,238.78 $8,514.72

ENERGY COSTS $000 Sikeston                                                                $11,089.80 $13,766.34 $14,145.44 $14,468.15 $14,917.34 $15,439.44 $15,979.82 $16,584.43 $17,117.99 $17,717.11 $18,337.21 $19,031.02 $19,643.28 $20,330.80 $21,042.37 $21,838.53 $22,541.12 $23,330.06

VARIABLE O AND M COSTS $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 Wartsila Block x6   :2019:700                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $221.51 $190.26 $162.51 $171.54 $151.14 $157.61 $160.71 $167.50 $187.25 $197.28 $199.91 $201.40

VARIABLE O AND M COSTS $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 Wartsila Engine :2019:699                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $271.43 $235.99 $202.85 $213.65 $187.64 $195.54 $199.46 $207.58 $231.69 $243.90 $247.75 $250.07

VARIABLE O AND M COSTS $000 Wartsila Engine :2020:698                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $288.31 $250.83 $263.68 $231.87 $241.62 $246.66 $256.38 $285.13 $299.91 $305.45 $309.09

VARIABLE O AND M COSTS $000 Wartsila Engine :2021:697                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $305.34 $320.41 $283.85 $295.87 $302.43 $314.01 $347.07 $364.70 $372.43 $378.07

VARIABLE O AND M COSTS $000 Wartsila Engine :2023:696                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $342.14 $356.76 $365.22 $378.87 $415.27 $435.82 $446.19 $454.52

TOTAL FUEL COST $000 7FA Combined Cycle Fully Fired (25% ownership)       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Ameresco/Columbia LFG                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Columbia Energy Center                                                $8,181.00 $8,656.58 $9,189.70 $9,185.83 $9,770.26 $10,491.90 $7,509.54 $6,489.79 $5,695.10 $6,234.62 $5,631.74 $5,944.18 $6,193.52 $6,615.40 $7,399.02 $7,661.40 $7,625.82 $7,748.86

TOTAL FUEL COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 6                                                              $27.63 $27.10 $28.30 $43.87 $45.39 $47.63 $28.79 $23.38 $20.69 $24.25 $24.96 $27.12 $28.51 $32.00 $39.50 $41.59 $39.50 $39.13

TOTAL FUEL COST $000 CWL Unit 7                                                              $62.33 $61.19 $64.53 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 8                                                              $200.97 $207.73 $223.78 $198.45 $209.02 $223.92 $139.65 $112.45 $95.48 $109.83 $105.94 $114.60 $118.45 $130.88 $157.37 $164.94 $157.70 $155.29

TOTAL FUEL COST $000 Distributed Generation                                                  $55.92 $53.57 $55.42 $74.09 $74.15 $75.37 $45.05 $36.73 $32.86 $38.04 $40.28 $43.42 $45.54 $50.83 $64.23 $69.49 $66.42 $65.39

TOTAL FUEL COST $000 Iatan 2                                                                 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 NextEra Crystal Lake 3 Wind Farm                                $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Prairie State Energy Campus                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Sikeston                                                                $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Block x6   :2019:700                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $1,547.39 $1,359.42 $1,207.01 $1,298.62 $1,155.91 $1,210.29 $1,262.23 $1,334.54 $1,471.16 $1,514.09 $1,525.77 $1,566.38

TOTAL FUEL COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Engine :2019:699                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $1,897.44 $1,687.56 $1,507.77 $1,618.65 $1,436.18 $1,502.73 $1,567.63 $1,655.07 $1,821.60 $1,873.23 $1,892.16 $1,946.13

TOTAL FUEL COST $000 Wartsila Engine :2020:698                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $2,063.35 $1,865.86 $1,999.25 $1,776.19 $1,858.48 $1,940.09 $2,045.83 $2,243.33 $2,304.96 $2,334.26 $2,406.91

TOTAL FUEL COST $000 Wartsila Engine :2021:697                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $2,273.02 $2,431.12 $2,176.18 $2,277.85 $2,380.53 $2,507.70 $2,732.53 $2,804.72 $2,847.91 $2,945.68

TOTAL FUEL COST $000 Wartsila Engine :2023:696                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $2,625.11 $2,748.96 $2,876.94 $3,027.98 $3,271.42 $3,353.57 $3,413.89 $3,543.22

TOTAL VARIABLE COST $/MWH 7FA Combined Cycle Fully Fired (25% ownership)                         

TOTAL ENERGY COSTS $/MWH Ameresco/Columbia LFG                                               $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

TOTAL ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

TOTAL VARIABLE COST $/MWH Columbia Energy Center                                                $63.45 $66.16 $67.72 $70.90 $74.65 $78.11 $80.60 $85.21 $91.51 $96.46 $100.74 $104.64 $110.72 $116.17 $118.62 $120.02 $123.59 $130.28

TOTAL VARIABLE COST $/MWH CWL Unit 5                                                                                

TOTAL VARIABLE COST $/MWH CWL Unit 6                                                              $136.85 $142.26 $146.12 $152.77 $159.93 $166.61 $170.89 $178.90 $189.50 $198.55 $206.87 $214.42 $225.36 $235.48 $241.88 $246.74 $254.83 $266.64

TOTAL VARIABLE COST $/MWH CWL Unit 7                                                              $107.72 $110.37 $112.43                



Table B-3 CWL CF Base
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

TOTAL VARIABLE COST $/MWH CWL Unit 8                                                              $67.44 $70.33 $71.96 $75.65 $79.70 $83.40 $85.49 $90.17 $96.75 $102.03 $106.57 $110.59 $117.16 $122.99 $125.77 $127.29 $131.20 $138.18

TOTAL VARIABLE COST $/MWH Distributed Generation                                                  $454.18 $470.10 $486.59 $503.39 $521.05 $539.27 $558.03 $577.51 $597.75 $618.66 $640.36 $662.76 $685.95 $709.96 $734.55 $760.29 $786.99 $814.23

TOTAL ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

TOTAL ENERGY COSTS $/MWH Market Capacity                                                                           

TOTAL ENERGY COSTS $/MWH Nearman Creek                                                                             

TOTAL ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00

TOTAL ENERGY COSTS $/MWH PPA A                                                                                     

TOTAL ENERGY COSTS $/MWH Prairie State Energy Campus                                         $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

TOTAL ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

TOTAL VARIABLE COST $/MWH Wartsila Block x6                                                                         

TOTAL VARIABLE COST $/MWH Wartsila Block x6   :2019:700                                               $61.98 $65.43 $70.06 $73.74 $77.01 $80.00 $84.47 $88.54 $90.51 $91.76 $94.50 $99.46

TOTAL VARIABLE COST $/MWH Wartsila Engine                                                                           

TOTAL VARIABLE COST $/MWH Wartsila Engine :2019:699                                                   $62.01 $65.47 $70.11 $73.79 $77.07 $80.06 $84.52 $88.60 $90.57 $91.81 $94.56 $99.51

TOTAL VARIABLE COST $/MWH Wartsila Engine :2020:698                                                    $65.52 $70.16 $73.85 $77.13 $80.12 $84.58 $88.66 $90.63 $91.87 $94.61 $99.56

TOTAL VARIABLE COST $/MWH Wartsila Engine :2021:697                                                     $70.20 $73.89 $77.18 $80.18 $84.63 $88.73 $90.68 $91.92 $94.66 $99.61

TOTAL VARIABLE COST $/MWH Wartsila Engine :2023:696                                                       $77.24 $80.24 $84.69 $88.79 $90.73 $91.97 $94.71 $99.66

SYSTEM EFFLUENT EXPENSE $000 NOx     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 SO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 Hg      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SUMMARY OF COSTS

TOTAL FIXED COSTS $000 $15,863 $16,299 $16,747 $15,579 $15,996 $16,772 $17,734 $18,367 $19,023 $19,541 $20,242 $20,794 $21,362 $21,946 $22,545 $23,056 $23,863 $24,698

TOTAL VARIABLE (EXCL. FUEL) COSTS $000 $4,923 $5,864 $6,661 $8,193 $9,752 $11,389 $12,106 $13,542 $15,494 $18,070 $19,911 $22,600 $26,169 $28,543 $30,335 $32,774 $36,192 $40,253

TOTAL FUEL COSTS $000 $8,528 $9,006 $9,562 $9,502 $10,099 $10,839 $11,168 $11,773 $12,698 $13,754 $14,972 $15,728 $16,413 $17,400 $19,200 $19,788 $19,903 $20,417

TOTAL DEBT SERVICE COSTS $000 $0 $0 $0 $0 $0 $0 $4,180 $5,080 $6,012 $6,012 $7,010 $7,010 $7,010 $7,010 $7,010 $7,010 $7,010 $7,010

TOTAL PURCHASE COSTS $000 $62,681 $67,980 $67,203 $66,728 $66,746 $68,369 $70,018 $72,093 $74,091 $76,523 $78,756 $81,585 $84,227 $87,064 $90,013 $93,273 $96,319 $99,687
TOTAL COSTS $000 $91,994 $99,149 $100,173 $100,002 $102,593 $107,369 $115,206 $120,854 $127,318 $133,899 $140,892 $147,717 $155,182 $161,963 $169,103 $175,900 $183,287 $192,065

NPV @ 4.0% ($000): $1,626,830



Table B-4 CWL CF Gas Sensitivity
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ENERGY REQUIREMENTS GWH 1251.00 1278.00 1304.00 1329.00 1358.00 1393.00 1427.00 1461.00 1495.00 1532.00 1569.00 1607.00 1645.00 1663.00 1695.00 1727.00 1760.00 1792.00

PEAK DEMAND MW 285.00 289.00 294.00 300.00 306.00 312.00 318.00 325.00 332.00 338.00 345.00 353.00 360.00 366.00 373.00 381.00 387.00 394.00

REQUIRED RESERVES MW 46.40 47.05 47.86 48.84 49.82 50.79 51.77 52.91 54.05 55.03 56.17 57.47 58.61 59.58 60.72 62.03 63.00 64.14

TOTAL CAPACITY RESPONSIBILITY MW 331.40 336.05 341.86 348.84 355.82 362.79 369.77 377.91 386.05 393.03 401.17 410.47 418.61 425.58 433.72 443.03 450.00 458.14

TOTAL FIRM RESOURCES MW 388.17 388.17 388.17 349.67 355.85 367.87 376.97 377.94 386.08 393.06 401.20 410.50 418.64 425.62 433.76 443.06 450.04 458.18

RESERVE SURPLUS/(DEFICIT) MW 56.77 52.12 46.31 0.83 0.03 5.08 7.20 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04

RESERVE MARGIN % 36% 34% 32% 17% 16% 18% 19% 16% 16% 16% 16% 16% 16% 16% 16% 16% 16% 16%

DUMP ENERGY GWH 153.95 151.08 146.18 149.85 147.78 129.10 121.89 123.31 120.07 119.78 120.80 117.85 121.07 122.18 119.95 117.73 118.87 122.67

ECONOMY INTERCHANGE PURCHASE ENERGY GWH 162.91 186.89 205.41 233.84 263.63 269.72 290.92 324.68 355.97 391.62 429.21 456.56 503.02 521.93 542.12 566.61 606.11 645.14

ECONOMY INTERCHANGE SALES ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ECONOMY INTERCHANGE PURCHASE COST $000 $7,563.19 $8,794.46 $9,907.79 $11,349.32 $13,222.53 $14,144.11 $15,754.11 $18,075.13 $20,440.58 $23,677.21 $26,871.16 $29,485.75 $33,432.48 $36,372.04 $38,801.53 $41,555.42 $45,015.66 $49,329.18

ECONOMY INTERCHANGE SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

EMERGENCY ENERGY GWH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EMERGENCY COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION PURCHASE COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TRANSACTION SALES COST $000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIRM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)                          0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Ameresco/Columbia LFG                                                   7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

FIRM CAPACITY MW Blue Grass Ridge                                                        0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

FIRM CAPACITY MW Columbia Energy Center                                                  144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

FIRM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

FIRM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

FIRM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

FIRM CAPACITY MW Market Capacity                                                         0.00 0.00 0.00 0.00 6.18 0.00 0.00 0.97 0.01 6.99 15.13 15.33 23.47 30.45 38.59 47.90 54.87 63.01

FIRM CAPACITY MW Nearman Creek                                                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                        1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54

FIRM CAPACITY MW PPA A                                                                   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Prairie State Energy Campus                                             50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

FIRM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

FIRM CAPACITY MW Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Wartsila Block x6   :2018:700                                           0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FIRM CAPACITY MW Wartsila Engine :2018:699                                               0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine :2019:698                                               0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine :2021:697                                               0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

FIRM CAPACITY MW Wartsila Engine :2024:696                                               0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW 7FA Combined Cycle Fully Fired (25% ownership)                          381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50 381.50

MAXIMUM CAPACITY MW Ameresco/Columbia LFG                                                   7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

MAXIMUM CAPACITY MW Blue Grass Ridge                                                        6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30

MAXIMUM CAPACITY MW Columbia Energy Center                                                  144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00 144.00

MAXIMUM CAPACITY MW CWL Unit 5                                                              16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50 16.50

MAXIMUM CAPACITY MW CWL Unit 6                                                              12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW CWL Unit 7                                                              22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00

MAXIMUM CAPACITY MW CWL Unit 8                                                              35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

MAXIMUM CAPACITY MW Distributed Generation                                                  12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50

MAXIMUM CAPACITY MW Iatan 2                                                                 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Market Capacity                                                         100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

MAXIMUM CAPACITY MW Nearman Creek                                                           20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW NextEra Crystal Lake 3 Wind Farm                                        10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50 10.50

MAXIMUM CAPACITY MW PPA A                                                                   20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

MAXIMUM CAPACITY MW Prairie State Energy Campus                                             50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

MAXIMUM CAPACITY MW Sikeston                                                                66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00 66.00

MAXIMUM CAPACITY MW Wartsila Block x6                                                       9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Block x6   :2018:700                                           9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine                                                         9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2018:699                                               9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2019:698                                               9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2021:697                                               9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

MAXIMUM CAPACITY MW Wartsila Engine :2024:696                                               9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

GENERATION GWH 7FA Combined Cycle Fully Fired (25% ownership)                          0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Ameresco/Columbia LFG                                                   56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76 56.76 56.92 56.76 56.76

GENERATION GWH Blue Grass Ridge                                                        15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45 15.45 15.49 15.45 15.45

GENERATION GWH Columbia Energy Center                                                  95.91 96.02 98.45 99.37 99.58 63.04 49.82 49.06 37.18 37.71 38.08 29.47 28.93 29.12 32.74 33.44 32.75 31.68

GENERATION GWH CWL Unit 5                                                              0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 6                                                              0.29 0.29 0.30 0.44 0.45 0.19 0.13 0.13 0.09 0.09 0.10 0.07 0.08 0.08 0.16 0.16 0.17 0.17

GENERATION GWH CWL Unit 7                                                              4.14 4.23 4.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH CWL Unit 8                                                              1.68 1.63 1.69 1.96 1.99 0.88 0.59 0.60 0.38 0.39 0.42 0.29 0.30 0.31 0.56 0.56 0.57 0.57

GENERATION GWH Distributed Generation                                                  0.27 0.27 0.27 0.36 0.38 0.16 0.10 0.12 0.08 0.08 0.09 0.06 0.07 0.07 0.15 0.15 0.16 0.16

GENERATION GWH Iatan 2                                                                 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20 175.20 175.68 175.20 175.20

GENERATION GWH Market Capacity                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Nearman Creek                                                           0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH NextEra Crystal Lake 3 Wind Farm                                        41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39 41.39 41.50 41.39 41.39

GENERATION GWH PPA A                                                                   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Prairie State Energy Campus                                             394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20 394.20 395.28 394.20 394.20

GENERATION GWH Sikeston                                                                456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75 456.75 458.00 456.75 456.75

GENERATION GWH Wartsila Block x6                                                       0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GENERATION GWH Wartsila Block x6   :2018:700                                           0.00 0.00 0.00 0.00 0.00 21.28 17.32 17.11 13.59 13.70 13.73 11.08 10.90 10.92 11.69 11.88 11.66 11.38

GENERATION GWH Wartsila Engine                                                         0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Table B-4 CWL CF Gas Sensitivity
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

GENERATION GWH Wartsila Engine :2018:699                                               0.00 0.00 0.00 0.00 0.00 27.07 22.16 21.91 17.44 17.57 17.58 14.18 13.95 13.97 14.92 15.15 14.88 14.53

GENERATION GWH Wartsila Engine :2019:698                                               0.00 0.00 0.00 0.00 0.00 0.00 28.09 27.83 22.31 22.45 22.44 18.11 17.81 17.82 18.96 19.24 18.93 18.50

GENERATION GWH Wartsila Engine :2021:697                                               0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.29 28.43 28.40 23.06 22.67 22.66 23.96 24.31 23.94 23.43

GENERATION GWH Wartsila Engine :2024:696                                               0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.08 28.59 28.55 29.93 30.35 29.94 29.35

CAPACITY FACTOR % 7FA Combined Cycle Fully Fired (25% ownership)                                            

CAPACITY FACTOR % Ameresco/Columbia LFG                                                   90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Blue Grass Ridge                                                        28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00%

CAPACITY FACTOR % Columbia Energy Center                                                  7.60% 7.61% 7.80% 7.86% 7.89% 5.00% 3.95% 3.88% 2.95% 2.99% 3.02% 2.33% 2.29% 2.31% 2.60% 2.64% 2.60% 2.51%

CAPACITY FACTOR % CWL Unit 5                                                              0.00% 0.00% 0.00%                

CAPACITY FACTOR % CWL Unit 6                                                              0.27% 0.27% 0.27% 0.40% 0.41% 0.17% 0.11% 0.12% 0.08% 0.08% 0.09% 0.06% 0.07% 0.07% 0.15% 0.15% 0.15% 0.16%

CAPACITY FACTOR % CWL Unit 7                                                              2.15% 2.19% 2.24%                

CAPACITY FACTOR % CWL Unit 8                                                              0.55% 0.53% 0.55% 0.64% 0.65% 0.29% 0.19% 0.19% 0.12% 0.13% 0.14% 0.10% 0.10% 0.10% 0.18% 0.18% 0.19% 0.19%

CAPACITY FACTOR % Distributed Generation                                                  0.24% 0.24% 0.25% 0.33% 0.34% 0.14% 0.10% 0.11% 0.07% 0.07% 0.08% 0.06% 0.06% 0.06% 0.14% 0.14% 0.14% 0.15%

CAPACITY FACTOR % Iatan 2                                                                 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

CAPACITY FACTOR % Market Capacity                                                             0.00%   0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

CAPACITY FACTOR % Nearman Creek                                                                             

CAPACITY FACTOR % NextEra Crystal Lake 3 Wind Farm                                        45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00% 45.00%

CAPACITY FACTOR % PPA A                                                                                     

CAPACITY FACTOR % Prairie State Energy Campus                                             90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%

CAPACITY FACTOR % Sikeston                                                                79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00% 79.00%

CAPACITY FACTOR % Wartsila Block x6                                                                         

CAPACITY FACTOR % Wartsila Block x6   :2018:700                                                26.70% 21.73% 21.40% 17.05% 17.19% 17.22% 13.86% 13.67% 13.70% 14.67% 14.86% 14.63% 14.27%

CAPACITY FACTOR % Wartsila Engine                                                                           

CAPACITY FACTOR % Wartsila Engine :2018:699                                                    33.96% 27.80% 27.41% 21.88% 22.04% 22.06% 17.74% 17.50% 17.52% 18.72% 18.95% 18.67% 18.23%

CAPACITY FACTOR % Wartsila Engine :2019:698                                                     35.24% 34.82% 27.99% 28.16% 28.16% 22.66% 22.35% 22.36% 23.79% 24.07% 23.75% 23.21%

CAPACITY FACTOR % Wartsila Engine :2021:697                                                       35.49% 35.66% 35.62% 28.84% 28.44% 28.42% 30.05% 30.41% 30.03% 29.39%

CAPACITY FACTOR % Wartsila Engine :2024:696                                                          36.38% 35.86% 35.81% 37.54% 37.97% 37.56% 36.82%

TOTAL O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 Ameresco/Columbia LFG                                                   $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

TOTAL PURCHASE COST $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

TOTAL O AND M COST $000 Columbia Energy Center                                                  $12,084.81 $12,387.15 $12,701.88 $13,021.38 $13,347.37 $13,947.51 $14,265.92 $14,620.79 $14,957.72 $15,332.98 $15,717.25 $16,087.89 $16,488.64 $16,901.37 $17,334.02 $17,664.40 $18,280.58 $18,917.11

TOTAL O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 CWL Unit 6                                                              $1,778.82 $1,841.05 $1,905.97 $1,980.73 $2,050.67 $2,106.37 $2,176.03 $2,252.83 $2,328.39 $2,410.03 $2,495.07 $2,580.37 $2,671.05 $2,764.78 $2,868.59 $2,968.95 $3,073.40 $3,181.17

TOTAL O AND M COST $000 CWL Unit 7                                                              $1,893.30 $1,962.46 $2,033.93 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

TOTAL O AND M COST $000 CWL Unit 8                                                              $441.68 $457.08 $473.14 $490.04 $507.22 $523.51 $541.44 $560.40 $579.70 $600.00 $621.05 $642.58 $665.09 $688.39 $712.92 $737.88 $763.72 $790.45

TOTAL O AND M COST $000 Distributed Generation                                                  $60.96 $63.15 $67.16 $92.25 $98.23 $42.62 $29.29 $33.55 $22.63 $23.88 $27.61 $21.04 $23.38 $25.15 $56.17 $57.80 $62.49 $65.76

TOTAL PURCHASE COST $000 Iatan 2                                                                 $8,049.42 $8,235.00 $8,248.59 $8,386.67 $8,521.14 $8,661.30 $8,806.72 $8,968.17 $9,115.07 $9,278.01 $9,449.70 $9,639.27 $9,810.62 $10,001.58 $10,201.31 $10,422.80 $10,623.54 $10,847.80

TOTAL PURCHASE COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $0.00 $0.00 $31.85 $0.45 $245.19 $549.29 $576.15 $912.87 $1,225.66 $1,607.67 $2,065.05 $2,448.70 $2,910.38

TOTAL PURCHASE COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 NextEra Crystal Lake 3 Wind Farm                                        $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

TOTAL PURCHASE COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL PURCHASE COST $000 Prairie State Energy Campus                                             $23,803.44 $25,262.06 $23,723.22 $22,971.09 $22,994.74 $23,476.78 $24,287.24 $25,097.02 $25,933.88 $26,811.01 $27,711.95 $28,696.49 $29,628.01 $30,644.88 $31,649.65 $32,744.04 $33,823.81 $34,995.23

TOTAL PURCHASE COST $000 Sikeston                                                                $24,617.16 $28,230.89 $28,958.47 $29,080.55 $28,772.06 $29,555.44 $30,589.88 $31,705.84 $32,768.65 $33,915.54 $35,102.59 $36,383.19 $37,602.77 $38,918.86 $40,281.03 $41,750.54 $43,150.05 $44,660.30

TOTAL O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 Wartsila Block x6   :2018:700                                           $0.00 $0.00 $0.00 $0.00 $0.00 $511.96 $499.14 $514.88 $503.68 $522.28 $540.78 $535.30 $552.30 $571.82 $599.75 $622.70 $642.16 $661.37

TOTAL O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL O AND M COST $000 Wartsila Engine :2018:699                                               $0.00 $0.00 $0.00 $0.00 $0.00 $346.13 $320.13 $329.32 $303.72 $315.42 $326.60 $306.68 $315.24 $326.44 $347.57 $362.13 $371.95 $380.99

TOTAL O AND M COST $000 Wartsila Engine :2019:698                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $366.20 $376.92 $344.22 $357.42 $369.90 $342.91 $352.08 $364.49 $388.88 $405.47 $416.23 $425.96

TOTAL O AND M COST $000 Wartsila Engine :2021:697                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $393.92 $408.87 $422.92 $388.49 $398.38 $412.24 $439.93 $459.02 $471.10 $481.79

TOTAL O AND M COST $000 Wartsila Engine :2024:696                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $444.03 $454.85 $470.40 $500.93 $522.93 $536.82 $548.92

FIXED O AND M COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Ameresco/Columbia LFG                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Columbia Energy Center                                                  $11,895.51 $12,192.89 $12,497.72 $12,810.16 $13,130.41 $13,806.72 $14,151.88 $14,505.68 $14,868.32 $15,240.03 $15,621.03 $16,011.56 $16,411.85 $16,822.14 $17,242.70 $17,567.87 $18,182.75 $18,819.14

FIXED O AND M COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 CWL Unit 6                                                              $1,763.74 $1,825.47 $1,889.37 $1,955.49 $2,023.94 $2,094.77 $2,168.09 $2,243.97 $2,322.51 $2,403.80 $2,487.93 $2,575.01 $2,665.14 $2,758.42 $2,854.96 $2,954.89 $3,058.31 $3,165.35

FIXED O AND M COST $000 CWL Unit 7                                                              $1,763.66 $1,825.38 $1,889.27 $325.47 $336.86 $348.65 $360.85 $373.48 $386.56 $400.09 $414.09 $428.58 $443.58 $459.11 $475.18 $491.81 $509.02 $526.84

FIXED O AND M COST $000 CWL Unit 8                                                              $439.81 $455.20 $471.13 $487.62 $504.69 $522.35 $540.64 $559.56 $579.14 $599.41 $620.39 $642.11 $664.58 $687.84 $711.92 $736.83 $762.62 $789.31

FIXED O AND M COST $000 Distributed Generation                                                  $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Iatan 2                                                                 $5,050.00 $5,125.20 $5,014.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40 $5,022.40

CAPACITY COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $185.33 $0.00 $0.00 $31.85 $0.45 $245.19 $549.29 $576.15 $912.87 $1,225.66 $1,607.67 $2,065.05 $2,448.70 $2,910.38

CAPACITY COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 NextEra Crystal Lake 3 Wind Farm                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

CAPACITY COST $000 Prairie State Energy Campus                                             $18,600.00 $19,625.00 $18,165.00 $17,200.00 $17,200.00 $17,524.36 $18,137.72 $18,772.54 $19,429.58 $20,109.61 $20,813.45 $21,541.92 $22,295.89 $23,076.24 $23,883.91 $24,719.85 $25,585.03 $26,480.51

CAPACITY COST $000 Sikeston                                                                $13,527.36 $14,464.55 $14,813.04 $14,612.40 $13,854.72 $14,116.00 $14,610.06 $15,121.41 $15,650.66 $16,198.43 $16,765.38 $17,352.17 $17,959.49 $18,588.07 $19,238.66 $19,912.01 $20,608.93 $21,330.24

FIXED O AND M COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Wartsila Block x6   :2018:700                                           $0.00 $0.00 $0.00 $0.00 $0.00 $352.38 $364.71 $377.48 $390.69 $404.36 $418.51 $433.16 $448.32 $464.01 $480.25 $497.06 $514.46 $532.47

FIXED O AND M COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

FIXED O AND M COST $000 Wartsila Engine :2018:699                                               $0.00 $0.00 $0.00 $0.00 $0.00 $143.15 $148.16 $153.35 $158.72 $164.27 $170.02 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

FIXED O AND M COST $000 Wartsila Engine :2019:698                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $148.16 $153.35 $158.72 $164.27 $170.02 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

FIXED O AND M COST $000 Wartsila Engine :2021:697                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $158.72 $164.27 $170.02 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

FIXED O AND M COST $000 Wartsila Engine :2024:696                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $175.97 $182.13 $188.51 $195.10 $201.93 $209.00 $216.31

ANNUAL DEBT SERVICE $000 Wartsila Block x6   :2018:700                                           $3,198 $3,198 $3,198 $3,198 $3,198 $3,198 $3,198 $3,198 $3,198 $3,198 $3,198 $3,198 $3,198

ANNUAL DEBT SERVICE $000 Wartsila Engine :2018:699                                               $840 $840 $840 $840 $840 $840 $840 $840 $840 $840 $840 $840 $840

ANNUAL DEBT SERVICE $000 Wartsila Engine :2019:698                                               $870 $870 $870 $870 $870 $870 $870 $870 $870 $870 $870 $870

ANNUAL DEBT SERVICE $000 Wartsila Engine :2021:697                                               $932 $932 $932 $932 $932 $932 $932 $932 $932 $932

ANNUAL DEBT SERVICE $000 Wartsila Engine :2024:696                                               $1,033 $1,033 $1,033 $1,033 $1,033 $1,033 $1,033

VARIABLE O AND M COSTS $/MWH 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00



Table B-4 CWL CF Gas Sensitivity
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ENERGY COSTS $/MWH Ameresco/Columbia LFG                                                   $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

VARIABLE O AND M COSTS $/MWH Columbia Energy Center                                                  $1.97 $2.02 $2.07 $2.13 $2.18 $2.23 $2.29 $2.35 $2.40 $2.47 $2.53 $2.59 $2.65 $2.72 $2.79 $2.89 $2.99 $3.09

VARIABLE O AND M COSTS $/MWH CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 6                                                              $51.62 $53.42 $55.29 $57.23 $59.23 $61.30 $63.45 $65.67 $67.97 $70.35 $72.81 $75.36 $77.99 $80.72 $83.55 $86.47 $89.50 $92.63

VARIABLE O AND M COSTS $/MWH CWL Unit 7                                                              $31.35 $32.44 $33.58 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH CWL Unit 8                                                              $1.11 $1.15 $1.19 $1.23 $1.27 $1.32 $1.37 $1.41 $1.46 $1.51 $1.57 $1.62 $1.68 $1.74 $1.80 $1.86 $1.93 $1.99

VARIABLE O AND M COSTS $/MWH Distributed Generation                                                  $228.06 $236.04 $244.30 $252.85 $261.70 $270.86 $280.34 $290.15 $300.31 $310.82 $321.70 $332.96 $344.61 $356.67 $369.15 $382.07 $395.45 $409.29

ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

ENERGY COSTS $/MWH Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                        $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00

ENERGY COSTS $/MWH PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $/MWH Prairie State Energy Campus                                             $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

VARIABLE O AND M COSTS $/MWH Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH Wartsila Block x6   :2018:700                                           $0.00 $0.00 $0.00 $0.00 $0.00 $7.50 $7.76 $8.03 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2018:699                                               $0.00 $0.00 $0.00 $0.00 $0.00 $7.50 $7.76 $8.03 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2019:698                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $7.76 $8.03 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2021:697                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $8.31 $8.60 $8.91 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $/MWH Wartsila Engine :2024:696                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $9.22 $9.54 $9.87 $10.22 $10.58 $10.95 $11.33

VARIABLE O AND M COSTS $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Ameresco/Columbia LFG                                                   $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89 $3,405.89 $3,415.22 $3,405.89 $3,405.89

ENERGY COSTS $000 Blue Grass Ridge                                                        $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42 $1,004.42 $1,007.17 $1,004.42 $1,004.42

VARIABLE O AND M COSTS $000 Columbia Energy Center                                                  $189.30 $194.26 $204.15 $211.22 $216.96 $140.79 $114.04 $115.11 $89.40 $92.95 $96.22 $76.33 $76.79 $79.23 $91.32 $96.53 $97.83 $97.97

VARIABLE O AND M COSTS $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 6                                                              $15.08 $15.58 $16.61 $25.24 $26.74 $11.59 $7.94 $8.86 $5.88 $6.23 $7.14 $5.36 $5.92 $6.37 $13.63 $14.07 $15.09 $15.82

VARIABLE O AND M COSTS $000 CWL Unit 7                                                              $129.64 $137.08 $144.65 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 CWL Unit 8                                                              $1.87 $1.88 $2.01 $2.42 $2.53 $1.16 $0.80 $0.85 $0.55 $0.59 $0.66 $0.47 $0.51 $0.55 $1.01 $1.05 $1.10 $1.14

VARIABLE O AND M COSTS $000 Distributed Generation                                                  $60.96 $63.15 $67.16 $92.25 $98.23 $42.62 $29.29 $33.55 $22.63 $23.88 $27.61 $21.04 $23.38 $25.15 $56.17 $57.80 $62.49 $65.76

ENERGY COSTS $000 Iatan 2                                                                 $2,999.42 $3,109.80 $3,234.19 $3,364.27 $3,498.74 $3,638.90 $3,784.32 $3,945.77 $4,092.67 $4,255.61 $4,427.30 $4,616.87 $4,788.22 $4,979.18 $5,178.91 $5,400.40 $5,601.14 $5,825.40

ENERGY COSTS $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 NextEra Crystal Lake 3 Wind Farm                                        $1,800.51 $1,841.90 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59 $1,862.59 $1,867.70 $1,862.59 $1,862.59

ENERGY COSTS $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ENERGY COSTS $000 Prairie State Energy Campus                                             $5,203.44 $5,637.06 $5,558.22 $5,771.09 $5,794.74 $5,952.42 $6,149.52 $6,324.48 $6,504.30 $6,701.40 $6,898.50 $7,154.57 $7,332.12 $7,568.64 $7,765.74 $8,024.18 $8,238.78 $8,514.72

ENERGY COSTS $000 Sikeston                                                                $11,089.80 $13,766.34 $14,145.44 $14,468.15 $14,917.34 $15,439.44 $15,979.82 $16,584.43 $17,117.99 $17,717.11 $18,337.21 $19,031.02 $19,643.28 $20,330.80 $21,042.37 $21,838.53 $22,541.12 $23,330.06

VARIABLE O AND M COSTS $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 Wartsila Block x6   :2018:700                                           $0.00 $0.00 $0.00 $0.00 $0.00 $159.58 $134.43 $137.40 $113.00 $117.91 $122.27 $102.14 $103.98 $107.81 $119.49 $125.63 $127.70 $128.90

VARIABLE O AND M COSTS $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

VARIABLE O AND M COSTS $000 Wartsila Engine :2018:699                                               $0.00 $0.00 $0.00 $0.00 $0.00 $202.98 $171.97 $175.97 $145.00 $151.15 $156.58 $130.71 $133.11 $137.93 $152.47 $160.20 $162.95 $164.68

VARIABLE O AND M COSTS $000 Wartsila Engine :2019:698                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $218.04 $223.57 $185.50 $193.15 $199.88 $166.94 $169.95 $175.98 $193.78 $203.54 $207.23 $209.64

VARIABLE O AND M COSTS $000 Wartsila Engine :2021:697                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $235.21 $244.60 $252.89 $212.52 $216.25 $223.73 $244.82 $257.09 $262.10 $265.47

VARIABLE O AND M COSTS $000 Wartsila Engine :2024:696                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $268.05 $272.72 $281.89 $305.83 $321.00 $327.82 $332.60

TOTAL FUEL COST $000 7FA Combined Cycle Fully Fired (25% ownership)                          $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Ameresco/Columbia LFG                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Blue Grass Ridge                                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Columbia Energy Center                                                  $8,814.84 $9,205.60 $9,664.78 $10,284.45 $10,857.22 $7,205.78 $5,896.99 $6,155.25 $5,019.79 $5,373.52 $5,682.19 $4,568.08 $4,753.40 $5,025.64 $5,756.91 $5,944.67 $5,993.19 $6,118.53

TOTAL FUEL COST $000 CWL Unit 5                                                              $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 6                                                              $38.14 $39.81 $42.00 $64.55 $69.50 $31.00 $21.49 $24.62 $17.34 $18.80 $21.65 $16.26 $18.53 $20.16 $41.53 $41.85 $44.69 $47.84

TOTAL FUEL COST $000 CWL Unit 7                                                              $315.87 $329.26 $339.72 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 CWL Unit 8                                                              $167.25 $169.20 $179.17 $222.26 $237.20 $110.67 $77.16 $83.58 $57.55 $62.75 $70.43 $51.13 $56.69 $61.53 $110.28 $112.21 $117.19 $123.49

TOTAL FUEL COST $000 Distributed Generation                                                  $60.44 $62.61 $66.61 $91.43 $97.35 $42.36 $29.16 $33.40 $22.57 $23.82 $27.50 $20.96 $23.28 $25.02 $55.74 $57.35 $61.99 $65.19

TOTAL FUEL COST $000 Iatan 2                                                                 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Market Capacity                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Nearman Creek                                                           $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 NextEra Crystal Lake 3 Wind Farm                                        $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 PPA A                                                                   $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Prairie State Energy Campus                                             $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Sikeston                                                                $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Block x6                                                       $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Block x6   :2018:700                                           $0.00 $0.00 $0.00 $0.00 $0.00 $1,677.49 $1,413.97 $1,479.74 $1,265.32 $1,346.12 $1,412.01 $1,184.54 $1,233.72 $1,297.92 $1,415.76 $1,454.01 $1,469.46 $1,511.34

TOTAL FUEL COST $000 Wartsila Engine                                                         $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTAL FUEL COST $000 Wartsila Engine :2018:699                                               $0.00 $0.00 $0.00 $0.00 $0.00 $2,133.04 $1,808.33 $1,894.54 $1,623.34 $1,725.16 $1,807.76 $1,515.82 $1,578.98 $1,660.22 $1,805.93 $1,853.54 $1,874.53 $1,930.12

TOTAL FUEL COST $000 Wartsila Engine :2019:698                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $2,292.01 $2,406.19 $2,076.14 $2,203.75 $2,306.91 $1,935.72 $2,015.45 $2,117.62 $2,294.41 $2,354.13 $2,383.09 $2,456.09

TOTAL FUEL COST $000 Wartsila Engine :2021:697                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $2,631.38 $2,789.58 $2,917.41 $2,463.69 $2,563.56 $2,691.13 $2,897.65 $2,972.22 $3,012.84 $3,108.87

TOTAL FUEL COST $000 Wartsila Engine :2024:696                                               $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $3,106.53 $3,231.52 $3,389.15 $3,618.39 $3,709.73 $3,766.77 $3,893.48

TOTAL VARIABLE COST $/MWH 7FA Combined Cycle Fully Fired (25% ownership)                                            

TOTAL ENERGY COSTS $/MWH Ameresco/Columbia LFG                                                   $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00

TOTAL ENERGY COSTS $/MWH Blue Grass Ridge                                                        $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00 $65.00

TOTAL VARIABLE COST $/MWH Columbia Energy Center                                                  $93.88 $97.89 $100.25 $105.62 $111.21 $116.53 $120.66 $127.81 $137.43 $144.97 $151.74 $157.59 $166.97 $175.30 $178.61 $180.65 $186.01 $196.20

TOTAL VARIABLE COST $/MWH CWL Unit 5                                                                                

TOTAL VARIABLE COST $/MWH CWL Unit 6                                                              $182.18 $189.92 $195.12 $203.61 $213.20 $225.19 $235.13 $248.18 $268.44 $282.66 $293.66 $304.06 $322.29 $336.37 $338.08 $343.75 $354.55 $372.73

TOTAL VARIABLE COST $/MWH CWL Unit 7                                                              $107.72 $110.37 $112.43                

TOTAL VARIABLE COST $/MWH CWL Unit 8                                                              $100.64 $104.91 $107.43 $114.60 $120.62 $127.45 $132.83 $141.19 $153.89 $162.70 $169.91 $176.28 $188.24 $197.28 $198.67 $200.83 $207.02 $218.81

TOTAL VARIABLE COST $/MWH Distributed Generation                                                  $454.14 $470.09 $486.59 $503.45 $521.06 $540.07 $559.41 $578.98 $599.89 $620.84 $642.19 $664.59 $687.79 $711.55 $735.47 $761.22 $787.75 $815.02

TOTAL ENERGY COSTS $/MWH Iatan 2                                                                 $17.12 $17.75 $18.46 $19.15 $19.97 $20.77 $21.60 $22.46 $23.36 $24.29 $25.27 $26.28 $27.33 $28.42 $29.56 $30.74 $31.97 $33.25

TOTAL ENERGY COSTS $/MWH Market Capacity                                                                           

TOTAL ENERGY COSTS $/MWH Nearman Creek                                                                             

TOTAL ENERGY COSTS $/MWH NextEra Crystal Lake 3 Wind Farm                                        $43.50 $44.50 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00 $45.00



Table B-4 CWL CF Gas Sensitivity
Columbia Water and Light

Burns & McDonnell Project No. 67546
2012 IRP

Resource Planning Model Output
Case: CWL 4

Data Item Units Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

TOTAL ENERGY COSTS $/MWH PPA A                                                                                     

TOTAL ENERGY COSTS $/MWH Prairie State Energy Campus                                             $13.20 $14.30 $14.10 $14.60 $14.70 $15.10 $15.60 $16.00 $16.50 $17.00 $17.50 $18.10 $18.60 $19.20 $19.70 $20.30 $20.90 $21.60

TOTAL ENERGY COSTS $/MWH Sikeston                                                                $24.28 $30.14 $30.97 $31.59 $32.66 $33.80 $34.99 $36.21 $37.48 $38.79 $40.15 $41.55 $43.01 $44.51 $46.07 $47.68 $49.35 $51.08

TOTAL VARIABLE COST $/MWH Wartsila Block x6                                                                         

TOTAL VARIABLE COST $/MWH Wartsila Block x6   :2018:700                                                $86.32 $89.39 $94.54 $101.41 $106.84 $111.75 $116.12 $122.73 $128.75 $131.30 $132.99 $136.92 $144.18

TOTAL VARIABLE COST $/MWH Wartsila Engine                                                                           

TOTAL VARIABLE COST $/MWH Wartsila Engine :2018:699                                                    $86.30 $89.37 $94.51 $101.39 $106.81 $111.73 $116.12 $122.71 $128.73 $131.27 $132.96 $136.89 $144.13

TOTAL VARIABLE COST $/MWH Wartsila Engine :2019:698                                                     $89.34 $94.48 $101.36 $106.78 $111.69 $116.10 $122.68 $128.69 $131.22 $132.91 $136.84 $144.08

TOTAL VARIABLE COST $/MWH Wartsila Engine :2021:697                                                       $101.32 $106.74 $111.64 $116.07 $122.64 $128.64 $131.18 $132.86 $136.79 $144.02

TOTAL VARIABLE COST $/MWH Wartsila Engine :2024:696                                                          $116.04 $122.58 $128.59 $131.13 $132.82 $136.74 $143.97

SYSTEM EFFLUENT EXPENSE $000 NOx     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 SO2     $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 Hg      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SYSTEM EFFLUENT EXPENSE $000 CO      $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

SUMMARY OF COSTS

TOTAL FIXED COSTS $000 $15,863 $16,299 $16,747 $15,579 $15,996 $17,268 $17,882 $18,367 $19,023 $19,541 $20,072 $20,794 $21,362 $21,946 $22,545 $23,056 $23,863 $24,698

TOTAL VARIABLE (EXCL. FUEL) COSTS $000 $7,960 $9,206 $10,342 $11,680 $13,567 $14,703 $16,431 $18,770 $21,238 $24,508 $27,734 $30,469 $34,435 $37,411 $39,980 $42,792 $46,280 $50,611

TOTAL FUEL COSTS $000 $9,397 $9,806 $10,292 $10,663 $11,261 $11,200 $11,539 $12,077 $12,713 $13,544 $14,246 $14,863 $15,475 $16,288 $17,997 $18,500 $18,724 $19,255

TOTAL DEBT SERVICE COSTS $000 $0 $0 $0 $0 $0 $4,038 $4,908 $4,908 $5,840 $5,840 $5,840 $6,873 $6,873 $6,873 $6,873 $6,873 $6,873 $6,873

TOTAL PURCHASE COSTS $000 $62,681 $67,980 $67,203 $66,728 $66,746 $67,966 $69,957 $72,093 $74,091 $76,523 $79,086 $81,585 $84,227 $87,064 $90,013 $93,273 $96,319 $99,687
TOTAL COSTS $000 $95,900 $103,292 $104,585 $104,650 $107,570 $115,176 $120,717 $126,216 $132,905 $139,954 $146,979 $154,585 $162,372 $169,582 $177,408 $184,494 $192,059 $201,124

NPV @ 4.0% ($000): $1,703,830



APPENDIX C 

DSM LOAD IMPACT DETAILS



Table C-1 Historical DSM Program Demand and Energy Savings

Historial Participation and Demand/Energy Savings Strategist Data

Current 
Participation

Current 
Participation 
Percentage

Total MW 
Reduction

Total MW 
Reduction / 
Installation 

Total MWh 
Reduction

Total MWh 
Reduction / 
Installation Program Cost

Differential Cost 
/ Installation $/MW $/kWh $/MW $/MWh

$383,173.34 $494.12

RESIDENTIAL
Avoided Demand

Cost ($)
Avoided Energy

Cost ($)
Total Avoided

Cost ($)
Continue
Program

Program
Savings

Home Performance with Energy Star
2010 607 2.57% 0.173 0.0003 570 0.940 $233,473 $384.63 $1,349,554.91 $409.31 $66,289 $281,845 $348,134 yes $114,661
2011 906 3.84% 0.245 0.0003 843 0.930 $515,369 $568.84 $2,103,546.94 $611.66 $93,877 $416,334 $510,211 no ($5,158)
    Total 1,513 6.40% 0.418 0.0003 1,413 0.934 $748,842 $494.94 $1,791,488.04 $529.97 $160,166 $698,178 $858,345 yes $109,503

Air Conditioner or Heat Pump Rebates
2010 192 0.81% 0.112 0.0006 289 1.504 $65,500 $341.15 $584,821.43 $226.80 $42,915 $142,701 $185,617 yes $120,117
2011 368 1.56% 0.133 0.0004 564 1.532 $141,230 $383.78 $1,061,879.70 $250.51 $50,962 $278,572 $329,534 yes $188,304
    Total 560 2.37% 0.245 0.0004 853 1.522 $206,730 $369.16 $843,795.92 $242.48 $93,877 $421,273 $515,150 yes $308,420

Online Energy Audit
2010 1,396 5.91% 0.000 0.0000 377 0.270 $0 $0.00 $0.00 $0.00 $0 $186,243 $186,243 yes $186,243
2011 605 2.56% 0.000 0.0000 163 0.270 $8,260 $13.65 $0.00 $50.57 $0 $80,714 $80,714 yes $72,454
    Total 2,001 8.47% 0.000 0.0000 540 0.270 $8,260 $4.13 $0.00 $15.29 $0 $266,957 $266,957 yes $258,697

Energy Audits
2010 276 1.17% 0.000 0.0000 317 1.147 $0 $0.00 $0.00 $0.00 $0 $156,418 $156,418 yes $156,418
2011 576 2.44% 0.000 0.0000 105 0.183 $0 $0.00 $0.00 $0.00 $0 $52,006 $52,006 yes $52,006
    Total 852 3.61% 0.000 0.0000 422 0.495 $0 $0.00 $0.00 $0.00 $0 $208,424 $208,424 yes $208,424

Tree Power & Landscape Audit
2010 98 0.41% 0.005 0.0000 33 0.340 $7,840 $80.00 $1,633,333.33 $235.11 $1,839 $16,477 $18,316 yes $10,476
2011 98 0.41% 0.002 0.0000 102 1.042 $7,400 $75.51 $4,933,333.33 $72.49 $575 $50,442 $51,017 yes $43,617
    Total 196 0.83% 0.006 0.0000 135 0.691 $15,240 $77.76 $2,419,047.62 $112.53 $2,414 $66,919 $69,333 yes $54,093

Window Air Conditioner Exchange Program
2010 125 0.53% 0.063 0.0005 91 0.730 $22,950 $183.60 $367,200.00 $251.51 $23,948 $45,088 $69,037 yes $46,087
2011 30 0.13% 0.000 0.0000 22 0.730 $0 $0.00 $0.00 $0.00 $0 $10,821 $10,821 yes $10,821
    Total 155 0.66% 0.063 0.0004 113 0.730 $22,950 $148.06 $367,200.00 $202.83 $23,948 $55,909 $79,858 yes $56,908

Total Residential Programs -84 -0.36% 0.732 3,476 $1,002,022 $1,369,256.63 $288.25 $280,406 $1,717,660 $1,998,066 yes
2,583 10.93%

COMMERCIAL
Lighting Incentive Program

2010 11 0.17% 0.185 0.02 648 58.91 $23,809 $2,164.45 $128,697.30 $36.74 $70,887 $320,188 $391,075 yes $367,266
2011 50 0.79% 0.460 0.01 1,449 28.98 $127,407 $2,548.14 $276,971.74 $87.93 $176,260 $715,923 $892,183 yes $764,776
2012 68 1.08% 0.636 0.01 1,943 28.57 $161,181 $2,370.31 $253,429.25 $82.96 $243,698 $960,036 $1,203,734 yes $1,042,553
    Total 129 2.04% 1.281 0.01 4,040 31.32 $312,397 $2,421.68 $243,869.63 $77.33 $490,845 $1,996,147 $2,486,992 yes $2,174,595

HVAC
2012 13 0.21% 0.058 0.00 100 7.73 $282,350 $21,719.23 $4,868,103.45 $2,810.38 $22,224 $49,643 $71,867 no ($210,483)
    Total 13 0.21% 0.058 0.00 100 7.73 $282,350 $21,719.23 $4,868,103.45 $2,810.38 $22,224 $49,643 $71,867 no ($210,483)

Total Commercial Programs 1.339 4,140 $594,747 $444,172.52 $143.65 $513,069 $2,045,789 $2,558,859 yes $1,964,112

Total All Programs 2.071 7,617 $1,596,769 $771,087.99 $209.65 $793,475 $3,763,450 $4,556,925 yes $2,960,156

[1] Contractor Incentives are not included in the table above. These costs are marketing costs creating market transformation. 
The incentives will be diminished when the market for the service is mature and the data reporting is automatic. 
Contractor incentives were $318,000 in FY2010 and $412,000 in FY2011.



Table C-2 Projected Residential Energy and Demand Savings by DSM Program

Avg kWh Avg kW Total
Reduction Reduction 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Participation

Home Performance with Energy Star
Houses Built Before 1970 930 0.28 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 50.0%
Annual Energy Savings (kWh) 307,644 307,644 307,644 307,644 307,644 307,644 307,644 307,644 307,644 307,644
Aggregate Energy Savings (kWh) 307,644 615,288 922,932 1,230,576 1,538,220 1,845,864 2,153,508 2,461,152 2,768,796 3,076,440
Annual Demand Savings (kW) 93 93 93 93 93 93 93 93 93 93
Aggregate Demand Savings (kW) 93 185 278 370 463 556 648 741 834 926

Houses Built Between 1970 -1989 930 0.28 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 25.0%
Annual Energy Savings (kWh) 74,981 74,981 74,981 74,981 74,981 74,981 74,981 74,981 74,981 74,981
Aggregate Energy Savings (kWh) 74,981 149,963 224,944 299,925 374,906 449,888 524,869 599,850 674,831 749,813
Annual Demand Savings (kW) 23 23 23 23 23 23 23 23 23 23
Aggregate Demand Savings (kW) 23 45 68 90 113 135 158 181 203 226

Houses Built from 1990 to Present 930 0.28 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 10.0%
Annual Energy Savings (kWh) 112,195 112,195 112,195 112,195 112,195 112,195 112,195 112,195 112,195 112,195
Aggregate Energy Savings (kWh) 112,195 224,390 336,586 448,781 560,976 673,171 785,366 897,562 1,009,757 1,121,952
Annual Demand Savings (kW) 34 34 34 34 34 34 34 34 34 34
Aggregate Demand Savings (kW) 34 68 101 135 169 203 236 270 304 338

New Houses 930 0.28 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 5.0%
Annual Energy Savings (kWh) 1,019 1,029 1,039 1,049 1,060 1,071 1,081 1,092 1,103 1,114
Aggregate Energy Savings (kWh) 1,019 2,047 3,086 4,136 5,196 6,266 7,348 8,440 9,543 10,657
Annual Demand Savings (kW) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Aggregate Demand Savings (kW) 0 1 1 1 2 2 2 3 3 3

Total Participation 2.4% 2.4% 2.4% 2.3% 2.3% 2.3% 2.3% 2.2% 2.2% 2.2% 23.1%
Total Annual Energy Reduction (kWh) 495,839 495,849 495,860 495,870 495,880 495,891 495,902 495,913 495,923 495,934
Total Aggregate Energy Reduction (MWh) 496 992 1,488 1,983 2,479 2,975 3,471 3,967 4,463 4,959
Total Annual Demand Reduction (kW) 149 149 149 149 149 149 149 149 149 149
Total Aggregate Demand Reduction (kW) 0.149 0.299 0.448 0.597 0.746 0.896 1.045 1.194 1.344 1.493

Air Conditioner or Heat Pump Rebates
Houses Built Before 1970 1,520 0.44 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 20.0%
Annual Energy Savings (kWh) 201,126 201,126 201,126 201,126 201,126 201,126 201,126 201,126 201,126 201,126
Aggregate Energy Savings (kWh) 201,126 402,253 603,379 804,506 1,005,632 1,206,758 1,407,885 1,609,011 1,810,138 2,011,264
Annual Demand Savings (kW) 58 58 58 58 58 58 58 58 58 58
Aggregate Demand Savings (kW) 58 116 175 233 291 349 408 466 524 582

Houses Built Between 1970 -1989 1,520 0.44 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 15.0%
Annual Energy Savings (kWh) 73,530 73,530 73,530 73,530 73,530 73,530 73,530 73,530 73,530 73,530
Aggregate Energy Savings (kWh) 73,530 147,060 220,590 294,120 367,650 441,180 514,710 588,240 661,770 735,300
Annual Demand Savings (kW) 21 21 21 21 21 21 21 21 21 21
Aggregate Demand Savings (kW) 21 43 64 85 106 128 149 170 192 213

Houses Built from 1990 to Present 1,520 0.44 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 10.0%
Annual Energy Savings (kWh) 183,373 183,373 183,373 183,373 183,373 183,373 183,373 183,373 183,373 183,373
Aggregate Energy Savings (kWh) 183,373 366,746 550,118 733,491 916,864 1,100,237 1,283,610 1,466,982 1,650,355 1,833,728
Annual Demand Savings (kW) 53 53 53 53 53 53 53 53 53 53
Aggregate Demand Savings (kW) 53 106 159 212 265 318 372 425 478 531

New Houses 1,520 0.44 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Annual Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Aggregate Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Annual Demand Savings (kW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

Total Participation 1.4% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.2% 13.0%
Total Annual Reduction 458,029 458,029 458,029 458,029 458,029 458,029 458,029 458,029 458,029 458,029
Total Aggregate Energy Reduction (MWh) 458 916 1,374 1,832 2,290 2,748 3,206 3,664 4,122 4,580
Total Annual Demand Reduction (kW) 133 133 133 133 133 133 133 133 133 133
Total Aggregate Demand Reduction (kW) 0.133 0.265 0.398 0.530 0.663 0.796 0.928 1.061 1.193 1.326

Online Energy Audit
Houses Built Before 1970 270 0.00 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 50.0%
Annual Energy Savings (kWh) 89,316 89,316 89,316 89,316 89,316 89,316 89,316 89,316 89,316 89,316
Aggregate Energy Savings (kWh) 89,316 178,632 267,948 357,264 446,580 535,896 625,212 714,528 803,844 893,160
Annual Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

Houses Built Between 1970 -1989 270 0.00 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 50.0%
Annual Energy Savings (kWh) 43,538 43,538 43,538 43,538 43,538 43,538 43,538 43,538 43,538 43,538
Aggregate Energy Savings (kWh) 43,538 87,075 130,613 174,150 217,688 261,225 304,763 348,300 391,838 435,375
Annual Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

Houses Built from 1990 to Present 270 0.00 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 20.0%
Annual Energy Savings (kWh) 65,146 65,146 65,146 65,146 65,146 65,146 65,146 65,146 65,146 65,146
Aggregate Energy Savings (kWh) 65,146 130,291 195,437 260,582 325,728 390,874 456,019 521,165 586,310 651,456
Annual Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

New Houses 270 0.00 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Annual Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Aggregate Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Annual Demand Savings (kW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

Total Participation 3.3% 3.3% 3.2% 3.2% 3.2% 3.2% 3.1% 3.1% 3.1% 3.0% 31.7%
Total Annual Reduction 197,999 197,999 197,999 197,999 197,999 197,999 197,999 197,999 197,999 197,999
Total Aggregate Energy Reduction (MWh) 198 396 594 792 990 1,188 1,386 1,584 1,782 1,980
Total Annual Demand Reduction (kW) 0 0 0 0 0 0 0 0 0 0
Total Aggregate Demand Reduction (kW) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Tree Power & Landscape Audit
Houses Built Before 1970 600 0.03 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Annual Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Aggregate Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Annual Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

Houses Built Between 1970 -1989 600 0.03 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Annual Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Aggregate Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Annual Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

Houses Built from 1990 to Present 600 0.03 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 9.0%
Annual Energy Savings (kWh) 65,146 65,146 65,146 65,146 65,146 65,146 65,146 65,146 65,146 65,146
Aggregate Energy Savings (kWh) 65,146 130,291 195,437 260,582 325,728 390,874 456,019 521,165 586,310 651,456
Annual Demand Savings (kW) 3 3 3 3 3 3 3 3 3 3
Aggregate Demand Savings (kW) 3 7 10 13 16 20 23 26 29 33

New Houses 600 0.03 0.8% 0.8% 0.8% 0.8% 0.8% 0.8% 0.8% 0.8% 0.8% 0.8% 8.0%
Annual Energy Savings (kWh) 1,051 1,062 1,073 1,083 1,094 1,105 1,116 1,127 1,139 1,150
Aggregate Energy Savings (kWh) 1,051 2,113 3,186 4,269 5,363 6,468 7,585 8,712 9,850 11,000
Annual Demand Savings (kW) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 1

Total Participation 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 4.8%
Total Annual Reduction 66,197 66,208 66,218 66,229 66,240 66,251 66,262 66,273 66,284 66,296
Total Aggregate Energy Reduction (MWh) 66 132 199 265 331 397 464 530 596 662
Total Annual Demand Reduction (kW) 3 3 3 3 3 3 3 3 3 3
Total Aggregate Demand Reduction (kW) 0.003 0.007 0.010 0.013 0.017 0.020 0.023 0.026 0.030 0.033

Window Air Conditioner Exchange Program
Houses Built Before 1970 730 0.40 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 0.9% 9.0%
Annual Energy Savings (kWh) 43,467 43,467 43,467 43,467 43,467 43,467 43,467 43,467 43,467 43,467
Aggregate Energy Savings (kWh) 43,467 86,934 130,401 173,868 217,336 260,803 304,270 347,737 391,204 434,671
Annual Demand Savings (kW) 24 24 24 24 24 24 24 24 24 24
Aggregate Demand Savings (kW) 24 48 71 95 119 143 167 191 214 238

Houses Built Between 1970 -1989 730 0.40 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 4.5%
Annual Energy Savings (kWh) 10,594 10,594 10,594 10,594 10,594 10,594 10,594 10,594 10,594 10,594
Aggregate Energy Savings (kWh) 10,594 21,188 31,782 42,377 52,971 63,565 74,159 84,753 95,347 105,941
Annual Demand Savings (kW) 6 6 6 6 6 6 6 6 6 6
Aggregate Demand Savings (kW) 6 12 17 23 29 35 41 46 52 58

Houses Built from 1990 to Present 730 0.40 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 1.0%
Annual Energy Savings (kWh) 8,807 8,807 8,807 8,807 8,807 8,807 8,807 8,807 8,807 8,807
Aggregate Energy Savings (kWh) 8,807 17,613 26,420 35,227 44,034 52,840 61,647 70,454 79,260 88,067
Annual Demand Savings (kW) 5 5 5 5 5 5 5 5 5 5
Aggregate Demand Savings (kW) 5 10 14 19 24 29 34 39 43 48

New Houses 730 0.40 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Annual Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Aggregate Energy Savings (kWh) 0 0 0 0 0 0 0 0 0 0
Annual Demand Savings (kW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aggregate Demand Savings (kW) 0 0 0 0 0 0 0 0 0 0

Total Participation 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 3.7%
Total Annual Reduction 62,868 62,868 62,868 62,868 62,868 62,868 62,868 62,868 62,868 62,868
Total Aggregate Energy Reduction (MWh) 63 126 189 251 314 377 440 503 566 629
Total Annual Demand Reduction (kW) 34 34 34 34 34 34 34 34 34 34
Total Aggregate Demand Reduction (kW) 0.034 0.069 0.103 0.138 0.172 0.207 0.241 0.276 0.310 0.344



Table C-3 Projected Commercial Energy and Demand Savings by DSM Program

Avg kWh Avg kW Total
Reduction Reduction 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Participation

Lighting Incentive Program
Participation Level 30,000 9.93 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 6.0%
Annual Energy Savings (kWh) 1,140,805 1,143,657 1,146,516 1,149,382 1,152,256 1,155,136 1,158,024 1,160,919 1,163,822 1,166,731
Aggregate Energy Savings (MWh) 1,141 2,284 3,431 4,580 5,733 6,888 8,046 9,207 10,371 11,537
Annual Demand Savings (kW) 378 379 379 380 381 382 383 384 385 386
Aggregate Demand Savings (kW) 0.378 0.756 1.136 1.516 1.897 2.280 2.663 3.047 3.433 3.819

HVAC
Participation Level 22,404 9.47 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 2.1%
Annual Energy Savings (kWh) 291,980 292,710 293,442 294,175 294,911 295,648 296,387 297,128 297,871 298,616
Aggregate Energy Savings (MWh) 292 585 878 1,172 1,467 1,763 2,059 2,356 2,654 2,953
Annual Demand Savings (kW) 123 124 124 124 125 125 125 126 126 126
Aggregate Demand Savings (kW) 0.123 0.247 0.371 0.496 0.620 0.745 0.870 0.996 1.122 1.248




