


RESPONSES TO SIERRA CLUB QUESTIONS ON HOLLAND’S ELECTRIC PLAN 

1.  Do the total project costs for the CFB coal plants in Tables 5-25 and 5-26 include AFUDC or 
other financing costs? 

 Response:  Yes.  Table 5-25 includes the cost characteristics for the 2x300 MW CFB.  
Capital costs for the Wolverine Power Supply Cooperative, Inc. proposed Rogers City 
project were taken from the Wolverine Power Cooperative Electric Generation 
Alternatives Analysis dated June 2009.  Black & Veatch added to this capital cost an 
allowance based on Black & Veatch experience for owner’s costs and AFUDC.  Table 
5-26 includes the cost characteristics for the 70 MW CFB.  The total project cost includes 
an allowance based on Black & Veatch experience for owner’s costs including AFUDC 
or financing costs.   

2.  Do the total project costs for the GE 2x1 7EA option presented in Table 5-14 include AFUDC 
or other financing costs? 

 Response:  Yes.  The total project costs included in Table 5-14, GE 2x1 7EA Cost 
Characteristics include an allowance based on Black & Veatch experience for owner’s 
costs such as AFUDC and other financing costs.   

3.  Do the total project costs for the biomass co-firing option presented in Table 5-2 include 
AFUDC or other financing costs? 

 Response:   Yes.  The total project costs included in Table 5-2, Biomass Co-firing 
Technology Characteristics include an allowance based on Black & Veatch experience 
for owner’s costs such as AFUDC and other financing costs. 

 
4.   Provide the workpapers for the levelized costs presented in the following Tables: 
 For the biomass co-firing option presented in Table 5-2. 
 For the wind energy options presented in Table 5-5. 
 For the CFB options presented in Tables 5-25 and 5-26. 
 For the hydroelectric option presented in Table 5-8. 
 For the GE 2x1 7EA combined cycle option presented in Table 5-13. 
  
 Response:  Table 5-2, 5-5, 5-25, 5-26, 5-8, and 5-13 present generic performance and cost 

information for various resources screened in the analysis.  Spreadsheet models used to 
calculate the levelized costs are proprietary to Black & Veatch.  With fuel prices 
forecasts from Appendix A, and economic data contained in the report, the tables 
contain sufficient input assumptions to estimate the potential indicative range of 
levelized costs. 

 

5.  Provide the source data and documents for the estimate that the CO2 emissions from a CFB will 
be 115 lbs per MBTu. 

 Response:  The CO2 emission rate in the report is a typographical error.  The CFB CO2 
emission rate used for the modeling analysis was 220 lb/MMBtu for coal, and 154 



lb/MMBtu for the 30 percent biomass co-firing option. The correct emission rates were 
used to model these units in Strategist. 

6.  Reference page 5-11 of the Holland Board of Public Works Power Supply Study. 

 Provide the source data and documents which formed the basis for the assumed biomass fuel 
cost of $3.00/MBTu for forestry residues. 

 Response:  The cost of $3.00/MBtu is a general assumption that Black & Veatch used for 
the delivered cost of biomass type fuels.  The cost is intended to capture the cost of wood 
and transportation for delivery.  Black & Veatch considers this to be a reasonable 
assumption for the quantities of biomass evaluated within the study.   

 Specify the heat content (BTu per pound or ton) assumed for the forestry residues. 

 Response:  A specific heat content was not assumed to derive the delivered cost.  In 
general, forest residue biomass wood waste will have a bone dry heat content of 
approximately 8700 Btu/lb, which is consistent with the delivered fuel price assumption 
used.  Delivered heat content will be dependent upon the moisture content of the fuel, 
and quantity of other materials collected in the fuel.   

7.  What heat rate(s) did Black & Veatch assume for the CFB with 30 percent biomass co- firing 
option? 

 Response:  The full load heat rate assumed for coal firing in the CFB was 11,148 
Btu/kWh.  The full load heat rate assumed for the CFB for 30 percent biomass co-firing 
was 11,659 Btu/kWh. 

8.  Reference page 1 -3 of the Holland Board of Public Works Power Supply Study. 

 Specify each of the new industrial loads that are expected in the near term. 

 Specify the MW demand and MWh sales that are expected to be made to each of these new 
industrial loads. 

 Specify the year(s) in which these new loads are expected to be experienced. 

 Response: The significant new loads that are anticipated are expressed in Table 3-1 
under the column “Future Additions”.  One existing customer has indicated increases in 
demand are expected and two new large customers have announced plans to locate 
significant production facilities in our service territory.  The additional consumption 
from these customers is listed in Table 3-1.  Specifically, Request Foods, the existing 
customer, is planning an expansion in Holland, which represents a 1 MW demand 
increase.  Finally, two battery manufacturers have announced plans for lithium-ion 
battery production in Holland.  Based on the best information Holland has, LG Chem 
and Johnson Controls-Saft combined bring an anticipated peak demand of 11.4 MW and 
18.7 MW respectively.  These loads are expected to phase in between 2010 and 2014. 

9.  Specify the planned and forced outage rates assumed by Black & Veatch in its Strategist 
modeling for each of the following options. 

 The 2x1 GE 7EA combined cycle. 
 Each of the CFB options. 



 Each CFB with biomass co-firing option. 
  
 Response:    The forced outage rates for the different options are as follows: 
  2x1 GE 7EA combined cycle.   3 percent  
  Each of the CFB options. 4.5 percent 
  CFB with biomass co-firing option. 4.5 percent 
 
 The planned outage rates for the different options are as follows: 
  2x1 GE 7EA combined cycle.   2 percent 
  Each of the CFB options. 5.5 percent 
  CFB with biomass co-firing option. 5.5 percent 
 
10.  Provide the Holland Board of Public Works actual monthly MWh sales during 2009 and 2010 

to date. 

 Response: The Holland Board of Public Works operates on a fiscal year that runs from 
July 1 through June 30.  However, Holland understands the request to be on a calendar 
year basis. As such, the data is presented below as MWh sales. 

 

Month  2009 Sales  2010 Sales  % Change 

January  74,000.281  77,120.082  4.2% Up 

February  70,902.794  72,514.271  2.3% Up 

March  68,715.263  72,765.526  5.9% Up 

April  70,117.298 

May  69,440.552 

June  70,869.391 

July  80,498.531 

August  81,691.199 

September 80,255.484 

October  74,697.032 

November 72,003.691 

December  72,595.902 

 



11.  Provide the Holland Board of Public Works monthly MW peak demands in each month of 
2009 and 2010 to date. 

 Response: Again, the Holland Board of Public Works operates on a fiscal year that runs 
from July 1 through June 30.  However, Holland understands the request to be on a 
calendar year basis.  As such, the data is presented below as MW net system demand 
including system losses. 

 

Month  2009 Peaks  2010 Peaks  % Change 

January  148.17 MW  149.09 MW  0.6% Up 

February  142.78 MW  148.56 MW  4.0% Up 

March  141.69 MW  142.72 MW  0.7% Up 

April  148.52 MW 

May  161.35 MW 

June  205.96 MW 

July  174.91 MW 

August  184.27 MW 

September 173.31 MW 

October  145.55 MW 

November 146.29 MW 

December  150.58 MW 

 

12.  Provide the workpapers for Figures 3-4 and 3-5 in the Holland Board of Public Works Power 
Supply Study. 

 Response:  See attached files. (Fig 3-4.pdf and Fig 3-5.pdf) 

13. Provide the source data and documents for the assumed combined cycle unit heat rates 
presented in Table 5-13. 

 Response:  The assumed combined cycle heat rates were developed using software 
packages licensed by Black & Veatch.  GE 7EA performance was estimated with GE 
GTP Estimator.  This performance was used in Thermoflow GTPro software to estimate 
performance at the various ambient conditions.  GE APPS software was used to model 



the LMS 100 performance.  As such there is no source data and documents as such.  The 
models contain data from GE and assumptions based on Black & Veatch experience. 

14.  Do the levelized costs presented in Tables 5-2, 5-13, 5-25 and 5-26 include any CO2 costs? If 
the answer is yes, please specify the CO2 costs included. 

 Response:  Table 5-2 presents the biomass co-firing technology characteristics.  The 
levelized costs in this table do not include CO2 costs.  Table 5-13 presents GE 2x1 7EA 
combined cycle designed for supplemental firing performance characteristics and 
therefore CO2 costs are not relevant to this table.  Table 5-14 presents the cost 
characteristics for the GE 2x1 7EA.  The levelized costs in this table do not include CO2 
costs.  Table 5-25 presents the 2x300 MW CFB cost characteristics.  The levelized costs in 
this table do not include CO2 costs.  Table 5-26 presents the 70 MW CFB cost 
characteristics.  The levelized costs in this table do not include CO2 costs.  CO2 costs were 
considered separately in the StrategistTM modeling for all of these alternatives.  CO2 cost 
assumptions are included in Appendix A. 

15.  Reference page 7-2 of the Holland Board of Public Works Power Supply Study. Is it correct 
that Black & Veatch assumed a price of $500 per MWh for emergency energy purchases 
throughout the study period? 

 Response: Yes.  Black & Veatch assumed $500/MWh for the emergency energy purchase 
price. This price was assumed for the entire study period. 

16.  Reference page 7-2 of the Holland Board of Public Works Power Supply Study. Provide the 
source documents for the assumed price of emergency energy purchases of $500 per MWh 
throughout the study period. 

 Response: The emergency energy price input in the model is an assumption to limit the 
amount of emergency energy bought from the spot energy market. The emergency 
energy price value needs to be higher than the highest cost generating resource on the 
system, in order for it to dispatch the generating resources against load. Historically, in 
2008, the highest cost generating resource has been close to $500/MWh.  

 
17.  Provide the Board of Public Works' 2007, 2008 and 2009 annual energy generation (MWh) 

broken down by fuel type (natural gas, coal, oil, etc). 

 Response: The Holland Board of Public Works owns seven generating units within the 
Holland city limits (3 coal, 1 natural gas, 1 oil and 2 oil/gas).  Holland also has ownership 
in two other coal plants through Michigan Public Power Agency.  In addition to these 
resources, Holland purchases power from the wholesale market within the Midwest 
Independent System Operator footprint.  The following break down of MWh, net of 
station power usage, consists of owned generation and market purchases.  These values 
are being reported on a fiscal year basis.  Zero is used where station power usage meets 
or exceeds generation in a particular year. 

 

Year  Coal  Gas  Oil   Market 



2007  603,605 19,977  0  478,423 

2008  624,109 20,065  0  404,655 

2009  523,274   4,505  0  426,344 

18.  Specify the annual costs assumed by Black & Veatch for storing coal combustion byproducts. 

 Response:  Coal combustion byproducts annual costs are imbedded in the O&M cost 
assumptions used for the Holland proposed 70 MW CFB.  A 2007 cost of $13.30/ton was 
assumed based upon data from the existing Holland ash hauling and disposal contracts.  
As no formal proposals were available, O&M costs for the Wolverine Power Supply 
Cooperative, Inc. proposed Rogers City project were taken from the Wolverine Power 
Cooperative Electric Generation Alternatives Analysis dated June 2009.  Similarly, 
O&M costs for the Consumers Energy’s proposed Karn/Weadock Generating Complex 
were taken from Consumers Energy June 2009 Electric Generation Alternatives 
Analysis.  Existing operations at this site store coal combustion products in onsite 
landfills. 

19.  Reference the Benefits discussed in Section 7.12 of the Holland Board of Public Works Power 
Supply Study. Please explain why the 2x1 GE 7EA combined cycle plant option could not be a 
waste heat source for the City's snow melt system and potential expansion of this system into 
supplemental or direct building heat and provide any documents that support this conclusion. 

 Response:  There are two primary reasons why the 2x1 GE 7EA combined cycle option 
was not considered to supply the waste heat source for the City’s snow melt system.  
First, the existing GE 7EA unit proposed to be incorporated into this option is physically 
located at a different site location which would require the routing of expensive pipelines 
through the City to the current snow melt system.  Second, the dispatch of this unit, 
which would be expected to have other participants as well as sell energy into the market 
from time to time would be constrained somewhat during winter months by the need to 
remain online to meet the snow melt system needs.   

 

20.  Provide the workpapers and the source materials for the benefit credits presented in Table 7-6 
of the Holland Board of Public Works Power Supply Study. 

 Response:  The estimates for annual costs were developed by Holland and Black & 
Veatch.  The annual costs are shown in Table 7-6.  Work papers for these costs are 
included in the attached file, entitled Community Benefits Work Papers.  

21.  Reference Table 7-8 of the Holland Board of Public Works Power Supply Study. For the 
option "Buying 5 MW blocks of 70 MW net CFB unit using 30 percent biomass as fuel to be 
built by HBPW in 2016, specify the years in which each of the 5 MW blocks would be 
purchased. 

 Response: The expansion plan selected 4 blocks of 5 MW to be added in 2016. (All 4 
blocks were added in 2016. 

22.  Reference page 7-4 of the Holland Board of Public Works Power Supply Study. 



 Specify the capital cost assumed by Black & Veatch for the CFB option with a carbon capture 
and suppression system. 

 Specify the heat rate assumed by Black & Veatch for the CFB option with a carbon capture and 
suppression system. 

 Response:  The capital cost for the CFB plant with a carbon capture and compression 
system was assumed to be $586 million with no DOE grants available. If DOE grants 
were available, the cost was assumed to be $ 279.96 million. 

 The heat rate of the for the CFB plant with a carbon capture and compression system is 
assumed to be 19,220 Btu/kWh and 24,996 Btu/kWh at maximum and minimum output 
levels, respectively. 

 
23. Reference page 7-9 of the Holland Board of Public Works Power Supply Study. Provide the 

source data and documents that form the basis for the 27 percent capacity factor assumed by 
Black & Veatch for new wind farms. 

 
 Response:  Black & Veatch made this assumption based on reported data for wind plants 

in the area.  Black & Veatch researched data available from the Energy Velocity 
database subscription service and determined that the 53 MW Harvest Windfarm in the 
State of Michigan produced 132.935 MWh of energy in 2009. This equates to a capacity 
factor of about 28 percent. In 2008 the capacity factor for this plant was 30 percent. The 
smaller wind farms in Michigan recorded 14 to 24 percent capacity factors in the recent 
past. So Black & Veatch decided to model the average of the maximum capacity factors 
(average of 24 and 30 percent) which was 27 percent.  This assumption is favorable to 
wind generation.   

 

24.  Reference page 7-7 of the Holland Board of Public Works Power Supply Study. Please identify 
the transmission cost adder Black & Veatch added for each resource. 

 Response: Transmission costs were derived from published tariffs.  Refer to the attached 
file. (Transmission Rates.pdf) 

25. Provide the source documents for the CO2 emissions presented in Figure 8-1, the SO2 
emissions presented in Figure 8-2 and the NOx emissions presented in Figure 8-3. 

 Response: Refer to the attached files. (Figure 8.1.pdf, Figure 8.2.pdf, Figure 8.3.pdf) 

 
26. Please explain whether Black & Veatch allows for the purchase of economy energy in the 

periods modeled by Strategist. If the answer is yes, please provide the price(s) assumed for this 
economy energy. If the answer is no, please explain why not. 

 Response: Yes, the model considers purchase of economy energy. Black & Veatch 
modeled purchase of economy energy in Strategist. The rationale for modeling economy 
energy is explained in the original report on page 7-2, in the 4th and 5th paragraphs.   The 
economy energy prices assumed are presented in the attached spreadsheet (Energy 
prices.pdf). 





Year 


Energy 
Requirements 
before DSM 
Savings


Energy 
Requirements 
Adjusted for 
RAP DSM 
Savings


Energy 
Requirements 
Adjusted for 
MAP DSM 
Savings


Historical 
Energy 
Requirements


Energy Savings As Per 
PA 295 (2009‐2030)


1995 786,049              786,049             
1996 864,189              864,189           
1997 892,768              892,768           
1998 941,326              941,326           
1999 1,012,987           1,012,987        
2000 1,075,940           1,075,940        
2001 1,102,833           1,102,833        
2002 1,092,351           1,092,351        
2003 1,110,762           1,110,762        
2004 1,105,962           1,105,962        
2005 1,120,248           1,120,248        
2006 1,122,704           1,122,704        
2007 1,106,526           1,106,526        
2008 1,046,506           1,046,506        
2009 947,569              947,569              947,569          947,569            950,101                          
2010 989,615              981,604              968,912          981,604                          
2011 1,017,551           1,002,117           988,152          1,002,117                      
2012 1,106,993           1,081,384           1,031,186       1,081,384                      
2013 1,167,546           1,130,867           1,057,164       1,130,867                      
2014 1,203,018           1,154,663           1,074,038       1,154,663                      
2015 1,226,641           1,166,256           1,087,179       1,166,256                      
2016 1,247,444           1,178,151           1,097,317       1,174,792                      
2017 1,267,863           1,195,491           1,106,768       1,182,737                      
2018 1,287,893           1,212,402           1,115,537       1,190,089                      
2019 1,308,437           1,229,733           1,124,452       1,197,753                      
2020 1,328,223           1,246,291           1,132,357       1,204,455                      
2021 1,347,044           1,261,882           1,147,877       1,209,994                      
2022 1,365,558           1,277,129           1,163,080       1,215,037                      
2023 1,384,229           1,292,467           1,178,384       1,220,053                      
2024 1,402,795           1,307,648           1,193,553       1,224,777                      
2025 1,422,145           1,323,501           1,209,380       1,230,098                      
2026 1,441,095           1,338,924           1,224,809       1,234,828                      
2027 1,459,268           1,353,567           1,239,504       1,238,590                      
2028 1,477,349           1,368,068           1,254,076       1,242,078                      
2029 1,495,285           1,382,381           1,268,480       1,245,240                      
2030 1,513,348           1,396,755           1,282,957       1,248,350                      


Figure 3‐4 Data








Year 


Peak Demand 
Before DSM 
Savings


Historical Peak 
Demand


Peak Demand 
After Adjusting 
for MAP DSM 
Savings


2000 214                     
2001 221                     
2002 231                     
2003 226                     
2004 223                     
2005 215                     
2006 223                     
2007 235                     
2008 213                     
2009 204                      204                      204                 
2010 202                      192                 
2011 207                      196                 
2012 226                      213                 
2013 238                      223                 
2014 245                      229                 
2015 250                      233                 
2016 254                      236                 
2017 258                      239                 
2018 262                      242                 
2019 267                      245                 
2020 271                      248                 
2021 274                      251                 
2022 278                      253                 
2023 282                      256                 
2024 286                      259                 
2025 290                      262                 
2026 294                      265                 
2027 297                      268                 
2028 301                      271                 
2029 305                      273                 
2030 308                      276                 


Figure 3‐5 Data








2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
CO2 allowance Price ($/ton) ‐              ‐              ‐              ‐              22.628        24.586        26.710        29.022        31.534        34.255        37.224        40.441       







CO2 allowance Price ($/ton)
2022 2023 2024 2025 2026 2027 2028 2029 2030


43.947        47.744        51.878        56.367        61.230        66.535        72.291        78.539        85.340       








2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Snow Melt Assumed 12,798,417        995,491    1,208,429  1,410,623  1,598,903  1,796,771  2,064,808  2,350,303  2,691,742  3,071,507   3,485,717   3,949,665   4,459,929   4,997,073   5,518,096   
Dredged Harbor Funding 2,260,341          553,443    570,047    587,148    1,432,615  622,905    2,698,965  660,840    680,665    701,085      1,710,617   743,781      3,222,706   789,078      812,750      
Wastewater Solids Beneficial Use (3,079,349)        506,036    532,289    560,228    589,915    620,934    654,167    689,211    727,255    766,521      807,998      851,508      899,108      948,549      1,001,345   
Total CFB Community Benefits 11,979,409        2,054,971  2,310,765  2,557,999  3,621,433  3,040,611  5,417,940  3,700,354  4,099,663  4,539,113   6,004,331   5,544,954   8,581,743   6,734,700   7,332,191   


NPV 5.50% $50,528,913







4%


2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Snowmelting Benefit 1.44             2.94             4.50             6.11             7.80             9.55               11.37             13.27             15.24             17.29             19.42             21.64             23.94             26.34             


Current System Size (36 MBTU/Hr) 36.000             37.44           38.94           40.50           42.11           43.80           45.55             47.37             49.27             51.24             53.29             55.42             57.64             59.94             62.34             
Avoided Costs


Capital Expenditures 12,000,000$     
Gas Expenses 582,400$          636,122$     688,912$     716,143$     716,949$     712,675$     750,849$       785,578$       844,220$       910,462$       979,488$       1,059,525$    1,145,730$    1,224,196$    1,269,391$    
Electric Energy Expenses 61,536$           63,382$       65,284$       67,242$       69,259$       71,337$       73,477$         75,681$         77,952$         80,291$         82,699$         85,180$         87,736$         90,368$         93,079$         
Electric Demand Expenses 34,481$           35,516$       36,581$       37,679$       38,809$       39,973$       41,172$         42,408$         43,680$         44,990$         46,340$         47,730$         49,162$         50,637$         52,156$         
Variable O&M
Fixed O&M 120,000$          123,600$     127,308$     131,127$     135,061$     139,113$     143,286$       147,585$       152,012$       156,573$       161,270$       166,108$       171,091$       176,224$       181,511$       


Total Cash Flow 12,798,417$     858,620$     918,084$     952,191$     960,078$     963,098$     1,008,785$    1,051,252$    1,117,864$    1,192,315$    1,269,797$    1,358,544$    1,453,719$    1,541,424$    1,596,137$    
NPV $25,461,196


$4,499,535 321,968           349,752       377,098       391,692       393,104       392,006       412,163         430,630         461,086         495,376         531,093         572,353         616,733         657,282         681,235         
$3,263,269


Potential System Size (390 MBTU/Hr)
Avoided Costs


Capital Expenditures 28,700,000$     
Gas Expenses 6,309,331$       6,891,322$  7,463,210$  7,758,213$  7,766,947$  7,720,641$  8,134,202$    8,510,425$    9,145,715$    9,863,333$    10,611,117$  11,478,192$  12,412,080$  13,262,119$  13,751,738$  
Electric Energy Expenses 224,678$          231,418$     238,361$     245,512$     252,877$     260,463$     268,277$       276,325$       284,615$       293,154$       301,948$       311,007$       320,337$       329,947$       339,845$       
Electric Demand Expenses 124,407$          128,140$     131,984$     135,943$     140,022$     144,222$     148,549$       153,005$       157,595$       162,323$       167,193$       172,209$       177,375$       182,696$       188,177$       
Variable O&M
Fixed O&M 250,000$          257,500$     265,225$     273,182$     281,377$     289,819$     298,513$       307,468$       316,693$       326,193$       335,979$       346,058$       356,440$       367,133$       378,147$       


Total Cash Flow 35,608,416$     7,508,380$  8,098,780$  8,412,849$  8,441,222$  8,415,145$  8,849,541$    9,247,224$    9,904,618$    10,645,004$  11,416,237$  12,307,466$  13,266,232$  14,141,896$  14,657,908$  
NPV $150,632,117


Capital (Allocated by System Increase) -$                 109,148$     229,342$     361,467$     506,473$     665,381$     839,289$       1,029,375$    1,236,905$    1,463,239$    1,709,835$    1,978,262$    2,270,201$    2,587,458$    2,931,973$    
Expenses 6,908,416$       7,508,380$  8,098,780$  8,412,849$  8,441,222$  8,415,145$  8,849,541$    9,247,224$    9,904,618$    10,645,004$  11,416,237$  12,307,466$  13,266,232$  14,141,896$  14,657,908$  


Federal Funding of Dredging Operations
Annual Dredging


Outer Harbor Annual Shoal Removal 537,324$          553,443$     570,047$     587,148$     604,762$     622,905$     641,592$       660,840$       680,665$       701,085$       722,118$       743,781$       766,095$       789,078$       812,750$       
Periodic Dredging


Inner Harbor Dredging 1,723,017$       2,057,373$    2,456,611$    
Site Cleanout Activities


Corps Funding 403,175$     481,412$       
HBPW Funding 424,678$     507,087$       


Total Cash Flow 2,260,341$       553,443$     570,047$     587,148$     1,432,615$  622,905$     2,698,965$    660,840$       680,665$       701,085$       1,710,617$    743,781$       3,222,706$    789,078$       812,750$       
NPV $14,816,478


Ancillary Benefits Summary







2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030


Wastewater Treatment Plant Biosolids Combustion
Dewatering System Installation and Operation


WWTP Location
Capital Expenditures (1,311,741)$     
Annual O&M of blower system (41,553)$          (42,800)$      (44,084)$      (45,406)$      (46,768)$      (48,171)$      (49,616)$        (51,105)$        (52,638)$        (54,217)$        (55,844)$        (57,519)$        (59,245)$        (61,022)$        (62,853)$        
Additional annual O&M on presses -$                 -$             -$             -$             -$             -$             -$               -$               -$               -$               -$               -$              -$               -$               -$               


PP Location
Capital for biosolids receiving unit (2,248,699)$     
Annual O&M for storage and feed system (25,000)$          (25,750)$      (26,523)$      (27,318)$      (28,138)$      (28,982)$      (29,851)$        (30,747)$        (31,669)$        (32,619)$        (33,598)$        (34,606)$        (35,644)$        (36,713)$        (37,815)$        


Avoided WWTP Costs
Sludge Handling O&M -$                 
Shipping and disposal 341,322$          358,388$     376,308$     395,123$     414,879$     435,623$     457,405$       480,275$       504,289$       529,503$       555,978$       583,777$       612,966$       643,614$       675,795$       


Power generation benefits
Fuel value (avoided coal) 98,473$           101,425$     104,376$     107,596$     111,084$     114,304$     118,061$       121,817$       126,647$       130,672$       134,697$       138,453$       143,820$       148,381$       153,479$       
Renewable Energy Credit Value 42,690$           43,978$       45,292$       46,661$       48,056$       49,505$       50,981$         52,510$         54,093$         55,703$         57,394$         59,111$         60,882$         62,706$         64,585$         
CO2 Emissions Savings 65,158$           70,794$       76,918$       83,572$       90,800$       98,655$       107,188$       116,460$       126,534$       137,479$       149,371$       162,292$       176,330$       191,582$       208,154$       


Net Cash Flow (3,079,349)$     506,036$     532,289$     560,228$     589,915$     620,934$     654,167$       689,211$       727,255$       766,521$       807,998$       851,508$       899,108$       948,549$       1,001,345$    
NPV $5,097,087
ROI 8.4% PP


35.5% WWTP


Total Community Benefit 
NPV With Existing Snowmelt 45,374,762$     
NPV With Enhanced Snowmelt 170,545,682$   


Reference Area
Fuel and Power Costs


Natural Gas Prices (2009$) ($/MBTU) 5.64$               6.01$           6.35$           6.44$           6.29$           6.10$           6.27$             6.40$             6.71$             7.06$             7.41$             7.82$             8.25$             8.60$             8.70$             
Natural Gas Prices (Nominal) ($/MBTU) 6.54$               7.14$           7.74$           8.04$           8.05$           8.00$           8.43$             8.82$             9.48$             10.22$           11.00$           11.90$           12.87$           13.75$           14.26$           
Coal Prices (70 Bit/30 Subbit) Blend ($/MBTU) 3.67$               3.78$           3.89$           4.01$           4.14$           4.26$           4.40$             4.54$             4.72$             4.87$             5.02$             5.16$             5.36$             5.53$             5.72$             
Coal Heating Value (70/30) 11125 BTU/lb
Holland Retail Power Price Energy (Nominal) 0.06$               0.06$           0.07$           0.07$           0.07$           0.07$           0.07$             0.08$             0.08$             0.08$             0.08$             0.09$             0.09$             0.09$             0.09$             
Holland Retail Power Price Demand (Nominal) 11.49$             11.84$         12.19$         12.56$         12.94$         13.32$         13.72$           14.14$           14.56$           15.00$           15.45$           15.91$           16.39$           16.88$           17.39$           
Holland Retail Electric Adders (RTS, EO, RPS) 46.82$             48.23$         49.67$         51.16$         52.70$         54.28$         55.91$           57.59$           59.31$           61.09$           62.93$           64.81$           66.76$           68.76$           70.82$           
Renewable Energy Credit Price 15.91$             16.39$         16.88$         17.39$         17.91$         18.45$         19.00$           19.57$           20.16$           20.76$           21.39$           22.03$           22.69$           23.37$           24.07$           
CO2 Credit Price 26.71$             29.02$         31.53$         34.26$         37.22$         40.44$         43.94$           47.74$           51.87$           56.36$           61.24$           66.53$           72.29$           78.54$           85.33$           


Escalation Factors
Discount Rate 2.5%
Fixed O&M 3.0%
Sludge Disposal 5.0%
Outer Harbor Dredging 3.0%
Inner Harbor Dredging 3.0%
Retail Electricity Rate 3.5%


System Capacities
Snowmelt Installed Demand (Current) 36 MBTU/HR
Snowmelt (Heating) System Demand (Potential) 390 MBTU/HR
Snowmelt System Demand Factor (Thermal) 20%
Snowmelt System Electrical Load Factor 35%
Snowmelt Boiler Efficiency 85%
Snowmelt Heating System HP (Current) 430 HP 320.78 562006.56
Snowmelt Heating System HP (Potential) 1,570               HP
CFB Cycle Heat Rate 11000 BTU/kWh
Heating value of dried biosolids 26832 MBTU/year 2150
Annual Sludge Weight at 50% solids 12480000 lb
CFB CO2 Emission Rate 2300 lb/MWh








Transmission Charges


Schedule Rate Unit
Schedule 1 Monthly 56.83$              per MW-Month
Schedule 1 Daily On 3.29$                per MW-Day
Schedule 1 Daily Off 1.54$                per MW-Day
Schedule 1 Daily Average 2.71$                per MW-Day
Schedule 1 Hourly 0.17$                per MWh
Schedule 2 Monthly 295.12$            per MW-Month
Schedule 2 Daily On 17.09$              per MW-Day
Schedule 2 Daily Off 8.02$                per MW-Day
Schedule 2 Daily Average 14.07$              per MW-Day
Schedule 2 Hourly 0.87$                per MWh
Schedule 7/8 Monthly 2,668.16$         per MW-Month
Schedule 7/8 Daily On 154.50$            per MW-Day
Schedule 7/8 Daily Off 72.54$              per MW-Day
Schedule 7/8 Daily Average 127.18$            per MW-Day
Schedule 7/8 Hourly 7.81$                per MWh
Schedule 10 Monthly 90.85$              per MW-Month
Schedule 10 Daily On 3.03$                per MW-Day
Schedule 10 Daily Off 1.17$                per MW-Day
Schedule 10 Daily Average 2.41$                per MW-Day
Schedule 10 Hourly 0.13$                per MWh
Schedule 26 Monthly 245.22$            per MW-Month
Schedule 26 Daily On 14.02$              per MW-Day
Schedule 26 Daily Off 6.67$                per MW-Day
Schedule 26 Daily Average 11.57$              per MW-Day
Schedule 26 Hourly 0.72$                per MWh








Year


Case 1 ‐ 30 
MW 


Weadock 
(SCPC)


Case 2 ‐ 70 
MW CFB Self‐


Build


Case 3 ‐ Unit 
9 CT 


Conversion 
to CC


Case 4 ‐ 70 
MW CFB Self‐
Build w/ 30% 
Biomass Co‐


firing
Historical 


(2004 ‐ 2009)


2004 1,177,894      
2005 1,225,195    
2006 1,168,368    
2007 1,155,142    
2008 1,089,531    
2009 1,035,738    
2010 984,230        984,230        984,230      984,230      984,230       
2011 1,010,199     1,010,199     1,010,199   1,010,199  
2012 1,065,582     1,065,582     1,065,582   1,065,582  
2013 1,105,826     1,105,826     1,105,826   1,105,826  
2014 1,106,752     998,320        796,932      998,320     
2015 1,116,248     1,004,282     781,153      1,004,282  
2016 1,146,627     1,257,032     880,860      1,085,974  
2017 1,159,770     1,269,165     900,655      1,096,889  
2018 1,172,286     1,281,558     951,213      1,060,987  
2019 1,186,483     1,296,809     959,595      1,073,831  
2020 1,200,426     1,311,841     931,584      1,082,251  
2021 1,201,843     1,313,817     923,297      1,092,714  
2022 1,164,662     1,320,084     924,827      1,057,750  
2023 1,177,352     1,333,500     934,562      1,069,753  
2024 1,190,686     1,346,808     946,553      1,082,100  
2025 1,204,739     1,360,359     966,247      1,096,426  
2026 1,184,786     1,366,212     961,873      1,066,054  
2027 1,191,266     1,365,685     991,593      1,087,780  
2028 1,206,279     1,378,632     1,016,874   1,104,046  
2029 1,208,308     1,368,073     1,049,913   1,115,865  


Figure 8‐1 ‐ CO2 Emissions Profile
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Year


Case 1 ‐ 30 
MW 


Weadock 
(SCPC)


Case 2 ‐ 70 
MW CFB Self‐


Build


Case 3 ‐ Unit 
9 CT 


Conversion 
to CC


Case 4 ‐ 70 
MW CFB Self‐
Build w/ 30% 
Biomass Co‐


firing
Historical 


(2004 ‐ 2009)


2004 6,781              
2005 7,150            
2006 6,649            
2007 6,675            
2008 6,393            
2009 5,876            
2010 4,862            4,862            4,862           4,862          4,862            
2011 5,102            5,102            5,102           5,102         
2012 5,311            5,311            5,311           5,311         
2013 5,454            5,454            5,454           5,454         
2014 5,343            4,438            4,286           4,438         
2015 5,407            4,480            4,247           4,480         
2016 4,879            3,447            3,634           4,434         
2017 4,972            3,525            3,813           4,483         
2018 5,021            3,573            4,158           4,276         
2019 5,080            3,649            4,203           4,317         
2020 5,134            3,713            3,959           4,326         
2021 5,141            3,746            3,863           4,349         
2022 4,896            3,806            3,877           4,132         
2023 4,950            3,854            3,920           4,179         
2024 5,001            3,894            3,980           4,217         
2025 5,053            3,935            4,117           4,270         
2026 4,907            3,954            4,054           4,068         
2027 4,970            3,957            4,340           4,203         
2028 5,039            4,011            4,533           4,286         
2029 4,971            3,985            4,829           4,298         


Figure 8‐2 ‐ SO2 Emissions Profile








Year


Case 1 ‐ 30 
MW 


Weadock 
(SCPC)


Case 2 ‐ 70 
MW CFB Self‐


Build


Case 3 ‐ Unit 
9 CT 


Conversion 
to CC


Case 4 ‐ 70 
MW CFB Self‐
Build w/ 30% 
Biomass Co‐


firing


Historical 
(2004 ‐ 
2009)


2004 2,660        
2005 2,913      
2006 2,647      
2007 2,717      
2008 2,578      
2009 2,313      
2010 2,799            2,799            2,799           2,799          2,799      
2011 3,113            3,113            3,113           3,113         
2012 3,372            3,372            3,372           3,372         
2013 3,488            3,488            3,488           3,488         
2014 3,560            3,000            2,977           3,000         
2015 3,622            3,049            2,985           3,049         
2016 3,360            2,615            2,749           3,048         
2017 3,439            2,687            2,855           3,104         
2018 3,489            2,733            3,017           2,990         
2019 3,525            2,777            3,052           3,017         
2020 3,560            2,818            2,962           3,035         
2021 3,567            2,838            2,928           3,053         
2022 3,448            2,882            2,940           2,949         
2023 3,474            2,904            2,963           2,970         
2024 3,504            2,927            2,997           2,992         
2025 3,526            2,943            3,055           3,013         
2026 3,452            2,952            3,036           2,915         
2027 3,480            2,955            3,164           2,971         
2028 3,517            2,987            3,260           3,012         
2029 3,469            2,964            3,351           2,999         


Figure 8‐3 ‐ NOx Emissions Profile








Year 2010 2010 2010 2010 2010 2010 2010
Month‐ Year Jan‐10 Feb‐10 Mar‐10 Apr‐10 May‐10 Jun‐10 Jul‐10
Monthly Nominal Cost $/MWh 37.590 37.282 39.657 34.476 33.293 33.531 35.342
Monthly TransmissionCost Price $/MWh 9.700 9.700 9.700 9.700 9.700 9.700 9.700
Total Energy Cost($/MWh) 47.290 46.982 49.357 44.176 42.993 43.231 45.042







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2010 2010 2010 2010 2010 2011 2011
Aug‐10 Sep‐10 Oct‐10 Nov‐10 Dec‐10 Jan‐11 Feb‐11
35.725 32.441 37.825 38.442 37.841 38.943 40.771
9.700 9.700 9.700 9.700 9.700 9.700 9.700
45.425 42.141 47.525 48.142 47.541 48.643 50.471







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2011 2011 2011 2011 2011 2011 2011
Mar‐11 Apr‐11 May‐11 Jun‐11 Jul‐11 Aug‐11 Sep‐11


41.450 36.792 36.691 35.535 38.055 38.477 35.102
9.700 9.700 9.700 9.700 9.700 9.700 9.700
51.150 46.492 46.391 45.235 47.755 48.177 44.802







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2011 2011 2011 2012 2012 2012 2012
Oct‐11 Nov‐11 Dec‐11 Jan‐12 Feb‐12 Mar‐12 Apr‐12
39.961 40.328 40.086 40.723 41.131 43.995 40.248
9.700 9.700 9.700 9.700 9.700 9.700 9.700
49.661 50.028 49.786 50.423 50.831 53.695 49.948







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2012 2012 2012 2012 2012 2012 2012
May‐12 Jun‐12 Jul‐12 Aug‐12 Sep‐12 Oct‐12 Nov‐12


37.831 38.620 40.870 40.638 38.627 41.001 43.452
9.700 9.700 9.700 9.700 9.700 9.700 9.700
47.531 48.320 50.570 50.338 48.327 50.701 53.152







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2012 2013 2013 2013 2013 2013 2013
Dec‐12 Jan‐13 Feb‐13 Mar‐13 Apr‐13 May‐13 Jun‐13
41.456 41.131 42.624 43.260 37.783 37.349 38.327
9.700 9.700 9.700 9.700 9.700 9.700 9.700
51.156 50.831 52.324 52.960 47.483 47.049 48.027







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2013 2013 2013 2013 2013 2013 2014
Jul‐13 Aug‐13 Sep‐13 Oct‐13 Nov‐13 Dec‐13 Jan‐14
39.402 39.568 37.942 41.264 42.746 41.282 59.365
9.700 9.700 9.700 9.700 9.700 9.700 9.700
49.102 49.268 47.642 50.964 52.446 50.982 69.065







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2014 2014 2014 2014 2014 2014 2014
Feb‐14 Mar‐14 Apr‐14 May‐14 Jun‐14 Jul‐14 Aug‐14
59.097 60.230 55.066 54.279 55.446 56.552 57.279
9.700 9.700 9.700 9.700 9.700 9.700 9.700
68.797 69.930 64.766 63.979 65.146 66.252 66.979







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2014 2014 2014 2014 2015 2015 2015
Sep‐14 Oct‐14 Nov‐14 Dec‐14 Jan‐15 Feb‐15 Mar‐15
53.938 56.852 57.849 59.814 61.121 61.064 61.373
9.700 9.700 9.700 9.700 9.700 9.700 9.700
63.638 66.552 67.549 69.514 70.821 70.764 71.073







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2015 2015 2015 2015 2015 2015 2015
Apr‐15 May‐15 Jun‐15 Jul‐15 Aug‐15 Sep‐15 Oct‐15
57.729 56.252 56.398 58.293 59.018 55.287 59.244
9.700 9.700 9.700 9.700 9.700 9.700 9.700
67.429 65.952 66.098 67.993 68.718 64.987 68.944







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2015 2015 2016 2016 2016 2016 2016
Nov‐15 Dec‐15 Jan‐16 Feb‐16 Mar‐16 Apr‐16 May‐16
60.242 60.566 60.640 61.209 62.415 58.280 56.391
9.700 9.700 9.700 9.700 9.700 9.700 9.700
69.942 70.266 70.340 70.909 72.115 67.980 66.091







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2016 2016 2016 2016 2016 2016 2016
Jun‐16 Jul‐16 Aug‐16 Sep‐16 Oct‐16 Nov‐16 Dec‐16
57.168 61.155 59.923 57.081 60.030 61.851 61.060
9.700 9.700 9.700 9.700 9.700 9.700 9.700
66.868 70.855 69.623 66.781 69.730 71.551 70.760







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2017 2017 2017 2017 2017 2017 2017
Jan‐17 Feb‐17 Mar‐17 Apr‐17 May‐17 Jun‐17 Jul‐17


62.455 63.697 63.731 58.544 57.135 57.932 62.191
9.700 9.700 9.700 9.700 9.700 9.700 9.700
72.155 73.397 73.431 68.244 66.835 67.632 71.891







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2017 2017 2017 2017 2017 2018 2018
Aug‐17 Sep‐17 Oct‐17 Nov‐17 Dec‐17 Jan‐18 Feb‐18


60.515 57.790 59.797 61.889 62.734 63.394 65.613
9.700 9.700 9.700 9.700 9.700 9.700 9.700
70.215 67.490 69.497 71.589 72.434 73.094 75.313







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2018 2018 2018 2018 2018 2018 2018
Mar‐18 Apr‐18 May‐18 Jun‐18 Jul‐18 Aug‐18 Sep‐18


64.965 59.908 58.183 59.546 64.057 62.286 58.956
9.700 9.700 9.700 9.700 9.700 9.700 9.700
74.665 69.608 67.883 69.246 73.757 71.986 68.656







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2018 2018 2018 2019 2019 2019 2019
Oct‐18 Nov‐18 Dec‐18 Jan‐19 Feb‐19 Mar‐19 Apr‐19
60.871 63.791 63.273 65.082 66.072 68.014 61.811
9.700 9.700 9.700 9.700 9.700 9.700 9.700
70.571 73.491 72.973 74.782 75.772 77.714 71.511







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2019 2019 2019 2019 2019 2019 2019
May‐19 Jun‐19 Jul‐19 Aug‐19 Sep‐19 Oct‐19 Nov‐19


60.023 61.512 64.209 64.583 60.798 64.486 66.482
9.700 9.700 9.700 9.700 9.700 9.700 9.700
69.723 71.212 73.909 74.283 70.498 74.186 76.182







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2019 2020 2020 2020 2020 2020 2020
Dec‐19 Jan‐20 Feb‐20 Mar‐20 Apr‐20 May‐20 Jun‐20
65.382 66.683 66.755 67.619 63.396 61.679 62.123
9.700 9.700 9.700 9.700 9.700 9.700 9.700
75.082 76.383 76.455 77.319 73.096 71.379 71.823







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2020 2020 2020 2020 2020 2020 2021
Jul‐20 Aug‐20 Sep‐20 Oct‐20 Nov‐20 Dec‐20 Jan‐21
65.012 65.541 60.847 64.305 65.098 65.222 66.837
9.700 9.700 9.700 9.700 9.700 9.700 9.700
74.712 75.241 70.547 74.005 74.798 74.922 76.537







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2021 2021 2021 2021 2021 2021 2021
Feb‐21 Mar‐21 Apr‐21 May‐21 Jun‐21 Jul‐21 Aug‐21
67.617 69.020 65.185 62.301 63.340 67.146 66.827
9.700 9.700 9.700 9.700 9.700 9.700 9.700
77.317 78.720 74.885 72.001 73.040 76.846 76.527







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2021 2021 2021 2021 2022 2022 2022
Sep‐21 Oct‐21 Nov‐21 Dec‐21 Jan‐22 Feb‐22 Mar‐22
62.747 65.804 66.954 67.398 69.665 70.197 70.222
9.700 9.700 9.700 9.700 9.700 9.700 9.700
72.447 75.504 76.654 77.098 79.365 79.897 79.922







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2022 2022 2022 2022 2022 2022 2022
Apr‐22 May‐22 Jun‐22 Jul‐22 Aug‐22 Sep‐22 Oct‐22
65.073 63.866 64.715 69.858 67.433 63.744 67.812
9.700 9.700 9.700 9.700 9.700 9.700 9.700
74.773 73.566 74.415 79.558 77.133 73.444 77.512







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2022 2022 2023 2023 2023 2023 2023
Nov‐22 Dec‐22 Jan‐23 Feb‐23 Mar‐23 Apr‐23 May‐23
68.453 70.171 71.958 72.310 72.288 67.494 65.625
9.700 9.700 9.700 9.700 9.700 9.700 9.700
78.153 79.871 81.658 82.010 81.988 77.194 75.325







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2023 2023 2023 2023 2023 2023 2023
Jun‐23 Jul‐23 Aug‐23 Sep‐23 Oct‐23 Nov‐23 Dec‐23
66.895 71.364 69.004 65.869 68.888 70.116 71.182
9.700 9.700 9.700 9.700 9.700 9.700 9.700
76.595 81.064 78.704 75.569 78.588 79.816 80.882







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2024 2024 2024 2024 2024 2024 2024
Jan‐24 Feb‐24 Mar‐24 Apr‐24 May‐24 Jun‐24 Jul‐24
71.980 72.682 73.782 71.473 66.890 68.472 72.480
9.700 9.700 9.700 9.700 9.700 9.700 9.700
81.680 82.382 83.482 81.173 76.590 78.172 82.180







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2024 2024 2024 2024 2024 2025 2025
Aug‐24 Sep‐24 Oct‐24 Nov‐24 Dec‐24 Jan‐25 Feb‐25
71.778 68.251 71.406 72.972 72.533 74.420 75.184
9.700 9.700 9.700 9.700 9.700 9.700 9.700
81.478 77.951 81.106 82.672 82.233 84.120 84.884







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2025 2025 2025 2025 2025 2025 2025
Mar‐25 Apr‐25 May‐25 Jun‐25 Jul‐25 Aug‐25 Sep‐25


76.796 74.038 69.362 70.701 74.733 74.120 70.614
9.700 9.700 9.700 9.700 9.700 9.700 9.700
86.496 83.738 79.062 80.401 84.433 83.820 80.314







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2025 2025 2025 2026 2026 2026 2026
Oct‐25 Nov‐25 Dec‐25 Jan‐26 Feb‐26 Mar‐26 Apr‐26
73.463 75.622 74.989 76.860 77.686 79.811 76.604
9.700 9.700 9.700 9.700 9.700 9.700 9.700
83.163 85.322 84.689 86.560 87.386 89.511 86.304







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2026 2026 2026 2026 2026 2026 2026
May‐26 Jun‐26 Jul‐26 Aug‐26 Sep‐26 Oct‐26 Nov‐26


71.835 72.930 76.985 76.461 72.976 75.520 78.272
9.700 9.700 9.700 9.700 9.700 9.700 9.700
81.535 82.630 86.685 86.161 82.676 85.220 87.972







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2026 2027 2027 2027 2027 2027 2027
Dec‐26 Jan‐27 Feb‐27 Mar‐27 Apr‐27 May‐27 Jun‐27
77.444 79.301 80.189 82.825 79.169 74.308 75.159
9.700 9.700 9.700 9.700 9.700 9.700 9.700
87.144 89.001 89.889 92.525 88.869 84.008 84.859







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2027 2027 2027 2027 2027 2027 2028
Jul‐27 Aug‐27 Sep‐27 Oct‐27 Nov‐27 Dec‐27 Jan‐28
79.238 78.803 75.339 77.577 80.923 79.900 81.741
9.700 9.700 9.700 9.700 9.700 9.700 9.700
88.938 88.503 85.039 87.277 90.623 89.600 91.441







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2028 2028 2028 2028 2028 2028 2028
Feb‐28 Mar‐28 Apr‐28 May‐28 Jun‐28 Jul‐28 Aug‐28
82.691 85.840 81.734 76.781 77.388 81.490 81.145
9.700 9.700 9.700 9.700 9.700 9.700 9.700
92.391 95.540 91.434 86.481 87.088 91.190 90.845







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2028 2028 2028 2028 2029 2029 2029
Sep‐28 Oct‐28 Nov‐28 Dec‐28 Jan‐29 Feb‐29 Mar‐29
77.702 79.634 83.573 82.356 84.181 85.193 88.854
9.700 9.700 9.700 9.700 9.700 9.700 9.700
87.402 89.334 93.273 92.056 93.881 94.893 98.554







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2029 2029 2029 2029 2029 2029 2029
Apr‐29 May‐29 Jun‐29 Jul‐29 Aug‐29 Sep‐29 Oct‐29
84.300 79.254 79.617 83.742 83.487 80.064 81.692
9.700 9.700 9.700 9.700 9.700 9.700 9.700
94.000 88.954 89.317 93.442 93.187 89.764 91.392







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2029 2029 2030 2030 2030 2030 2030
Nov‐29 Dec‐29 Jan‐30 Feb‐30 Mar‐30 Apr‐30 May‐30
86.224 84.812 96.644 97.706 99.074 96.418 89.812
9.700 9.700 9.700 9.700 9.700 9.700 9.700
95.924 94.512 106.344 107.406 108.774 106.118 99.512







Year
Month‐ Year
Monthly Nominal Cost $/MWh
Monthly TransmissionCost Price $/MWh
Total Energy Cost($/MWh)


2030 2030 2030 2030 2030 2030 2030
Jun‐30 Jul‐30 Aug‐30 Sep‐30 Oct‐30 Nov‐30 Dec‐30
89.990 95.528 94.654 90.087 96.105 97.780 97.004
9.700 9.700 9.700 9.700 9.700 9.700 9.700
99.690 105.228 104.354 99.787 105.805 107.480 106.704
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