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April 29, 2014 
 

MEMORANDUM 
 
TO:   Council Members 
 
FROM: Charlie Black, Power Planning Division Director 
 
SUBJECT: McCullough Research Study of Columbia Generating Station 
 
 
In early 2013, the Physicians for Social Responsibility retained Robert McCullough to 
evaluate the future cost-effectiveness of continuing operation of the Columbia 
Generating Station. Mr. McCullough is a well-known energy and economic consultant 
based in Portland. 
 
The results of McCullough’s study of the economics of the Columbia Generating Station 
were published in December 2013. The study concludes that operating and maintaining 
CGS on an ongoing basis would be more costly than closing the plant and replacing it 
with firm power supplies procured from the wholesale market. 
 
At the Council meeting in Boise on May 6, 2014, Mr. McCullough will provide a 
summary of his study, including the approach, assumptions and conclusions. He will 
also be available to respond to questions from the Council. 
 
 
 

http://www.nwcouncil.org/
http://www.mresearch.com/pdfs/541.pdf


Economic Analysis of the 
Columbia Generating Station 

May 6, 2014 

Robert McCullough 
McCullough Research 



Kenneth W. Cornew, CEO of Exelon 

"The economic viability of these highly reliable, 
low-carbon generation sources is at risk, not 
because they can't compete in the marketplace, 
but because they can't compete when the 
playing field is uneven." 



 



Kewaunee 

• Dominion Resources 
• Closure based on economics 
• Spent fuel is approximately one third of the 

decommissioning expense 
 



Geography 

• Courtesy of FDR, Portland is the hub of the 
west coast 

• Mid-Columbia Hub 
• Recent generation changes 
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Mid-Columbia Geography 



Prices 

• Wholesale prices outside of California are set 
by an open market 

• California adopted an administered market 
where the prices are set by an administrative 
agency 

• This is one reason why Mid-Columbia prices 
are so much lower than California’s 



 



The U.S. Has 100 Operating 
Nuclear Reactors 

• Of these 100, only 6 are remaining on the 
west coast 

• One is in the Pacific Northwest 
• There is little understanding of the economics 

of these units beyond the high cost of 
construction 



U.S. Energy Information 
Administration 



Nuclear Energy Institute 





Nuclear Fuel 

• Nuclear fuel cycles can extend ten years 
between uranium mining and spent fuel 

• The marginal cost of operations is the market 
price of the fuel in the early stages 

• The accounting values (as shown by EIA and 
NEI) have little to do with operations. 





Capital Additions 

• Unlike coal and natural gas units, nuclear units 
consume $90 million dollars per year in 
additional capital expenditure 

• This is a massive marginal cost which “occurs” 
in the economists’ sense, during the refueling 
outage 



Aging Plants Cost More 





What does this mean to society? 

• Where data is available, it means that nuclear 
stations now cost more than the market 

• Two examples: 
– Exelon’s Quad Cities in Illinois 
– PG&E’s Diablo Canyon in California 
– Columbia Generating Station in Washington 



Market Alternatives 





Columbia Generating Station 
• 1984 In-service date 
• 1992 Last substantive cost review at BPA 
• 1999 BPA and Energy Northwest adopt  

  “Market Test” 
• 2005 CGS begins buying fuel from high  

  GHG emissions source 
• 2008 Operating costs pass market prices 
• 2011 Condenser repair 
• 2022 Turbine replacement 
• 2030 Probable closure date 



Market Test 

• In 1998 the four northwestern governors 
initiated a comprehensive review of BPA’s role 
in the regional power system. 

• The review adopted a “Market Test” which 
was adopted by BPA and Energy Northwest 

• Every two years CGS’s operation was made 
subject to comparison with market prices 

• CGS has failed the test since 2009 
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FY 2015 Market Test  
Argus Forward Prices at Mid-Columbia and CGS Long Run Avoidable Costs 

WNP-2 Avoidable Costs Argus Mid-Columbia Prices 



Problems and Opportunities 

• CGS’s institutional structure is a continuing 
challenge for BPA 
– Management without ownership 
– Unmanageable “Project Consultant” arbitration 

• Costs, particularly O&M appear to be diverging 
from industry levels 

• CGS’s location places it in the center of over-
generation and far from load 

• Mid-Columbia prices have been lower than 
“avoided costs” and this appears to be the case 
for years to come 

 



Recommendations 

• Verify that Section 15(c) of the 1971 Project 
Agreement gives the Administrator the power to 
direct the termination of CGS. 

• BPA should issue a Request For Proposals on behalf 
of Energy Northwest seeking 1,130 MW. 

• BPA staff would assemble responses and share the 
response data with the region.  

• The final portfolio would be implemented by Energy 
Northwest. 
 



Recommendations 

• After contract implementation, CGS would begin 
DECON decommissioning in May 2015. 

• Energy Northwest would handle employment 
transitions by a combination of methods.  First, 
implementing DECON rather than SAFSTOR 
decommissioning.  Second, training and employing 
workers in plant decommissioning – following the 
example of PGE (Trojan) and SMUD (Rancho Seco). 



The Bottom Line 

• If we had replaced the plant on July 1, 2012, 
BPA would have paid $200 million less for 
power in FY 2013 

• This translates to a 10.67% rate decrease at 
BPA 







O&M Request to BPA 

 



CGS Life Expectancy 
• NRC licenses are akin to marriage licenses – 

they permit a happy ever after outcome, but 
do not guarantee that this will happen 

• Almost all decommissioned units in the U.S. 
have closed for economic grounds 
– Rancho Seco 
– Trojan 
– San Onofre 

• CGS only has a 23% chance of living to 60 



CGS Life Table 

 



Aurora Runs 

• We used the standard Aurora data set 
updated for the Oregon, Washington, and 
California Renewable Portfolio Standards (RPS) 

• We also updated the natural gas forecast to 
match the EIA’s 2013 AEO 

• We ran build outs through 2045 in with and 
with out CGS cases 

• Overall, we ran 35,000 games with stochastic 
wind and hydro 



Replacement Benefits 

 



Policy Considerations 

• Contract Risk 

• Paducah Enrichment Program 

• Decommissioning costs 



 



Emissions 
• CGS is less “emissions free” than “emissions 

elsewhere” 
• Energy Northwest agreed to speculate in nuclear fuel 
• The basic framework was for a $700 million payment 

for reprocessing tailings with deliveries to TVA over 
the next decade 

• The transaction lost $150 million when signed and 
has deteriorated simce then 

• This leaves CGS with the dirtiest fuel in the industry 
for years to come 



Carbon Release 

• Energy Northwest’s one year contract with Paducah 
required 1,328 MW of coal based generation in 
Kentucky 

• Paducah also released 197.3 metric tons of freon 
with a carbon equivalence of 1,973,000 tons 

• Overall, the Paducah transaction released carbon and 
carbon equivalents of 15 million metric tons in FY 
2013 

• This is the rough equivalent of 3,000,000 cars 



April 5,2013 Conference Call With NRC 

• NRC: “Historically, I would say that uh probably the minimum 
decommissioning funding formula has increased probably on 
average around 8 to 9 percent a year. Uh this, the primary driver 
would probably be the burial costs. Uh disposal of low-level waste is 
getting to be a very expensive proposition for a variety of economic 
reasons. There are very few places you can dispose of this; there 
are also 3 major classifications for spen..., excuse me, for low-level 
waste, such that the uh higher radiological content of the waste will 
incur higher costs for disposal. However, this has been offset to 
some degree by the techniques and technologies that are now 
available to the industry, to decontaminated plants, so therefore 
the uh mix, of what, what we classify as a, b, and c low-level waste 
can change in such a manner that the economics can usually be a 
little bit more beneficial. 



Nuclear Waste Policy Act of 1982 

“Because the Secretary is apparently unable to conduct 
a legally adequate fee assessment, the Secretary is 
ordered to submit to Congress a proposal to change the 
fee to zero until such a time as either the Secretary 
chooses to comply with the Act as it is currently 
written, or until Congress enacts an alternative waste 
management plan.” 
November 19, 2013, United States Court of Appeals for 
the District of Columbia Circuit 



Canadian Hydro 

• British Columbia Hydro is adding a new major 
facility, Site C 

• It is also considering upgrades at other hydro 
facilities like Mica 

• We need intrayear storage and associated 
capacity to complete mandated renewables 

• This is significantly cheaper than our 
alternatives 


