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Summary

President Bush’s Global Nuclear Energy Partnership (GNEP) plan is certainly bold. But boldness should never be mistaken for wisdom, or even as evidence of rationality. The president wants U.S. taxpayers to foot a $100 billion plus bill to develop, over the course of the next several decades, a global nuclear enterprise to extract plutonium and uranium from spent fuel and recycle it as fresh fuel, first in current light-water reactors, and then later in a new generation of liquid-metal cooled fast burner reactors. The arguments against this plan can be summarized as follows.
· GNEP is an extravagant, unaffordable excursion into nuclear state-socialism on a global scale. Implementing just the initial demonstration phase of the GNEP will cost taxpayers $30 billion to $40 billion over the next 15 years without generating a single kilowatt of commercially available electric power. Funding requests for plutonium recycle related programs total more than $1 billion dollars in fiscal year 2007 (see table at the back of this report for details). The entire scheme represents a bizarre departure for a president and party professing abhorrence of excessive federal spending and reverence for the workings of the free market.

· Spent-fuel reprocessing and plutonium-fueled fast reactors are well-proven commercial disasters. The United States, Europe and Japan spent tens of billions of dollars in the 1970s and 1980s trying to develop plutonium fast-breeder reactors (like the proposed GNEP “advanced burner reactors,” but with uranium “blankets” added to “breed” more plutonium than is consumed in the reactor). These fast reactors proved to be uneconomical, highly unreliable, and prone to fires due to leaking liquid sodium coolant, which burns spontaneously when it comes in contact with air or water.
· Official pretensions to competence in the management of high-level radioactive wastes from reprocessing should be heavily discounted. Assurances that the high-level radioactive wastes will be effectively and expeditiously managed without risk to the environment are open to grave doubt, given that the agency making these claims is still spending more than $6 billion per year a full 18 years after launching a concerted effort to clean-up, repackage, and dispose of such wastes, which were generated 2-5 decades ago, with no end in sight to the cleanup effort.
· There is no technical silver bullet available that will appreciably diminish the risks of widespread plutonium use in the civil sector. Contrary to the assertions of GNEP proponents, the proposed nuclear fuel cycle will increase the proliferation risks relative to the fuel cycle used in the United States, in which the spent fuel is never reprocessed and the plutonium is never re-used commercially. GNEP proponents maintain that a new reprocessing technique, called UREX-plus, offers increased “proliferation resistance.” However, the technique produces a mixture of plutonium and minor transuranic elements with a total radiation dose-rate far below the International Atomic Energy Agency’s (IAEA) threshold for “self-protection” (i.e. a level of radioactivity making even short exposures to the material very hazardous to human health). Moreover, the critical mass of the UREX-plus mixed product is intermediate between weapon-grade plutonium and highly-enriched uranium, and therefore can be used in nuclear weapons.

· Current international safeguards cannot monitor and measure the flow of nuclear material in reprocessing and enrichment plants with the continuity and accuracy required to promptly detect diversion from peaceful uses. Current techniques applied to these nuclear “bulk-handling” facilities are insufficient to meet the IAEA’s standard for “timely warning” of a lost, stolen or diverted bomb-quantity of nuclear material. Moreover, the IAEA’s thresholds for defining such “significant quantities” are four to eight times higher than the technically correct minimum values, suggesting that it is virtually impossible for the agency to determine that nuclear material is missing from such a facility within the time period required to convert it into a weapon.
· By rashly launching the GNEP, President Bush is jumping the gun by a century or more. 
Given the inherent complexities, massive costs, environmental hazards, and security risks involved in plutonium recycling, programs like GNEP should be attempted only when, and if, there is an overwhelming economic and urgent climate-change case for doing so. That is not the case today, when alternative nuclear and new alternative energy technologies are available at dramatically lower cost. Given the rapid technical and economic progress of renewable energy technologies, distributed cogeneration and biofuels, and continuing improvements in the efficiency and cost of uranium enrichment services for conventional nuclear fuels, the sun may never rise on the “plutonium economy.” 
· In stark contrast to the rhetoric touting the GNEP:
· An energy technology that creates millions of gallons of high-level radioactive wastes requiring expensive treatment and uncertain disposal can hardly be called “clean.” 
· A plutonium fuel-cycle plagued by radiation leaks, sodium fires, and periodic alarms about missing plutonium in its material balance accounts, can hardly be called “safe;” and 
· A “global partnership” that further develops, disseminates, and trains tens of thousands of people in the complex chemical techniques for separating plutonium and other long-lived weapon-usable materials from the “self-protecting” radiotoxic byproducts of fission, such as cesium and strontium, can hardly be called “proliferation-resistant.”

No doubt, the plutonium lobby will persist in ignoring these risks and proffering its relentless forecasts of a golden era of technological progress and declining costs, somewhere just over the rainbow. This kind of salesmanship has been going on for more than 50 years. 

The plutonium pork barrel is back again, but it’s more cosmopolitan this time around. French, Russian and Japanese government agencies and corporations (in the state-socialist plutonium economy, bureaucrats and businessmen are often one and the same) are now part of the mix. And if news reports are to be believed, President Bush has just promised Indian officials that they, too, can join the GNEP, soaking up whatever the “partnership” has to offer in the way of novel reprocessing and fast-reactor technology, so they can put it to good use in their parallel civil and military breeder-reactor programs. 

One can only hope that most members of Congress will have the good sense to stay out of the plutonium pork barrel this time around. For those who don’t, just remember, this barrel is packed with funny numbers and phony technical promises, making the political footing a bit slippery. Legislators could wind up wasting billions of taxpayer dollars in the likely event the GNEP scheme proves unworkable technically, but even more money should the scheme actually “succeed” in becoming the massive, money-losing government enterprise that peddling plutonium on a global scale requires. 
DOE officials and other lobbyists for the GNEP program are suggesting that all they are asking for in FY 2007 is a mere $250 million for “research.” But the DOE Advanced Fuel Cycle Initiative (AFCI) planning budget calls for expenditures of $4.34 billion over the next five years: FY2007: $250M; FY2008: $690M; FY2009: $900M; FY2010: $1100M; and FY2011: $1400M. 
And this $4.34 billion expended by 2011 is just the price of admission to the starting point of the GNEP program. The administration’s extravagant vision demands additional taxpayer-funded, government-run nuclear fuel-cycle facilities totaling at least $30 billion by 2020.  Unless one is: (a) counting on GNEP research to hit a wall and fail early in the process; and (b) willing to throw money away on that basis, then support for the $250 million in FY07 is a vote in favor of spending at least the $4.34 billion required to get to the first decision point in FY2012  
A far wiser course would be to avoid making any such hasty and undocumented commitment in FY 07, and require the Department of Energy to conduct the broad programmatic environmental impact, proliferation, physical security, safeguards, and system-level cost studies required for a fully informed future Congressional decision. The question for decision goes far beyond whether pursuing the GNEP is technically feasible, and revolves around whether a future “plutonium economy” is in our nation’s, and the world’s, long-run economic and security interests.  From long experience with this issue, NRDC believes the answer is “no.” Given the known risks, a very heavy burden of proof rests with the DOE proponents of the GNEP proposal, which they have not even begun to meet.
PLUTONIUM OVERDOSE

US Department of Energy Projects to Separate, Fabricate and Use Plutonium for Civil and Military Purposes – 2006 to 2017

	Plutonium Projects ($ in 000’s)
	FY 2006
	FY 2007
	Total Project Cost (Estimated)
	Date Complete
 (FY planned)
	Plutonium Facility

Annual O&M Costs


	PLUTONIUM “DISPOSITION” (i.e. getting US and Russian “excess” weapons plutonium into radiotoxic “self-protecting” Mixed Oxide spent fuel, to prevent its ready re-use in weapons) 


	Advanced Recovery and Integrated Extraction System (ARIES), Los Alamos, NM 

	41,550
	29,500
	[R&D funded]
	2007
	N/A

	Pit Disassembly & Conversion Facility (PDCF), Aiken, SC
	23,760
	78,700
	1,499,048 
	2017 (4Q)
	TBD

(but probably ~ $150 million)

	New PDCF-MOX Waste Processing Facility
	16,008
	25,300
	 226,008
	2012 (3Q)
	TBD

(but probably ~ $50 million)

	Mixed Oxide (MOX) Fuel Fabrication Plant, Aiken, SC
	227,425
	510,235
	3,632,092 
	2014
	TBD
~ $250 million/yr

	US Funding for Russian MOX Facility and Fuels Research
	34,163
	34,695
	 
 515,600 
	2014
	??

(Russia would bear cost)

	Subtotal
	342,906
	678,430
	5,872,748
	
	$450 million

	PLUTONIUM “RECYCLING” (i.e. getting weapons-usable plutonium out of radiotoxic spent fuel, for possible use in a “Global Nuclear Energy
Partnership (GNEP),” a “visionary” $100 billion + scheme” for global deployment of U.S. yet-to-be-developed, plutonium-fueled fast reactors. 


	Advanced Fuel Cycle Initiative (AFCI) R&D 

	43,005
	32,000
	[R&D only]
	Ongoing activity
	(see AFCF below)

	Systems Analysis & Virtual Advanced Simulation Lab
	 4,736
	10,000
	??
	 2008
	TBD

	UREX+ Engineering-Scale Demonstration (ESD)
	13,860
	155,000
	~ $1.5 billion
 
	 2011
	TBD

~ $150 million (estest.)

	Advanced Fuel Cycle Facility (AFCF)
	6,930
	20,000
	~ $1.5 billion
 
	 2016
	TBD
~$250 million (estest.)

	UREX + Commercial Scale Reprocessing Plant

 (2000 MTHM/yr)
	0
	0
	$15-20 billion
	~ 2020
	TBD

 ~ $1.0 billion (estest.)

	Advanced Burner Reactor (ABR) Prototype
	4,950
	25,000
	$4-6 billion

	~ 2015
	TBD

~ $ 250 million (estest.)

	Gen IV Fast Reactor Research 
	10,243
	6,139
	[R&D only]
	(see ABR above)
	

	Idaho National Laboratory (INL) 
 Infrastructure Support (incl. test reactor “Gas Test Loop” upgrade)
	83,724
	100,396

	~ $1.6 billion over 10 yrs
	2010

(for ATR Gas Test Loop)
	~ $100 million/yr

	Subtotal
	 $167,448
	$348,535
	$23.6 – $30.6 billion
	
	~ $1.75 billion

	Plutonium “Disposition”

 & Recycling (GNEP) Total 
	$510,354
	$1,026,965
	$29.6 - $36.6 billion
	
	~ $ 2.2 billion


	DOE Plutonium Projects
	FY 2006


	FY 2007
	Total Facility or 10-Year Activity Cost (Est.)
	Date Complete 
(FY planned)
	Annual Cost for Operations

 & Maintenance

	DOE/NNSA MILITARY PLUTONIUM (i.e. programs ensuring US capabilities to process and fabricate plutonium “pits” for nuclear weapons (Pu-239) and for Space and Defense power sources (Pu-238)

	Pit Manufacturing & Certification “Campaign”
 
	238,663
	237,598
	~ 2,500,000
	Continuing Activity
	> $120 million

	Plutonium Chemistry & Metallurgy Research Building Replacement (CMRR)
	132,486
	121,747
	838,192
	2011
	TBD

	Space & Defense Plutonium Infrastructure 

	39,303
	30, 650
	350,000
	Continuing Activity
	~ $35 million

	Subtotal
	410,452
	360,025
	3,688,192
	
	

	GRAND TOTAL FY2007-17
	$920,806
	$1,386,990
	$33.3 – $40.3 billion 
	
	


Abbreviations: TBD = To Be Determined; N/A = Not Applicable. Sources: DOE Congressional Budget Request for FY 2007; DOE/NE program documents; and NRDC cost estimates. All data beyond FY 2007 are preliminary DOE or authors rough estimates. Additional infrastructure costs beyond 2017, not included in the table but required to implement GNEP just in the U.S., would include $80-$100 billion for 20-25 fast burner reactors for transmutation of transuranics and perhaps $8-$10 billion for a commercial-scale MOX fuel plant. 
TABLE NOTES
� Funded by the NNSA’s Defense Nuclear Nonproliferation Program.


� The ARIES Project at Los Alamos National Laboratory is an engineering demonstration system for the full-scale Pit Disassembly and Conversion Facility (PDCF) under construction at the Savannah River Site (SRS) in South Carolina.


� Estimated US share, FY 2005-2014.


� Funded by DOE Office of Nuclear Energy, Science, and Technology


� This line amalgamates projects entitled Separations Technology Development, Advanced Fuels Development, Transmutation Engineering, and Transmutation Education.


� Preliminary estimate provided by Deputy Secretary of Energy Clay Sell, March 2, 2006.


� Ibid.


� Sell estimates $2 billion will be expended on the ABR under Bush’s GNEP plan through 2011, but the Office of Nuclear Energy’s projected completion date for the ABR is 2015, suggesting that perhaps another $2-4 billion of expenditure will be required to complete the reactor. France’s Superphenix Fast Breeder Reactor cost $10 billion to build and operate sporadically for 10 years.


� INL was formed in FY 2005 from the nuclear energy research components of the former Idaho National Engineering Laboratory (INEL) and Argonne West to become DOE’s lead laboratory for advanced civilian nuclear fuel cycle development. 


� Los Alamos National Laboratory has a fully developed plutonium processing and fabrication complex of its own, centered in Technical Area 55. Some $2 billion has been already been invested to date in upgrading the Plutonium Fabrication (PF-4) facility to produce up to 40 new plutonium pits per year. TA-55 also houses the ARIES pit disassembly and oxide conversion facility, an engineering demonstration facility for the larger PDCF, to be built at the SRS in Aiken, SC, to provide plutonium oxide feed to the planned MOX fuel plant that could well play a role in the President’s civilian GNEP plans. PF-4 also processes Pu-238 for defense intelligence and space power missions. In the mid-1990’s Los Alamos formulated an ambitious agenda to become the future locus of plutonium and transmutation technology development, wasting some $600 million on plans for deployment of a giant proton accelerator for tritium production and nuclear waste transmutation before the program died in FY 2002. A new building for both military and civilian “actinide research,” the CMRR, is also planned for TA-55.


� Funded by DOE’s Office of Nuclear Energy Research, for FY 07 this budget line includes: $12.2 million for Pu-238 thermo-electric power systems at Idaho National Laboratory; $13.8 million for Pu-238 processing, encapsulation, and scrap recovery at the Plutonium Facility (PF-4) within Los Alamos Technical Area 55; and $4.65 million for facilities that encase Pu-238 pellets at the Oak Ridge National Laboratory. 
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For a complete copy of this NRDC Background Paper on GNEP, please visit: � HYPERLINK "http://www.nrdc.org/nuclear" ��www.nrdc.org/nuclear�
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