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Fusion is not “nuclear power”: Nuclear Regulatory Commission defines Nuclear Power as uranium-based fission

Nuclear Regulatory Commission ’12 (March 29, “Uses of Radiation: Nuclear Power Plants” website, http://www.nrc.gov/about-nrc/radiation/around-us/uses-radiation.html#npp)

Nuclear Power Plants Electricity produced … under controlled and monitored conditions.

Fusion is specifically distinct

McDonald, senior officer IAEA Department of Nuclear Energy, '06 (Alan, International Atomic Energy Agency “Nuclear Energy 'Pros & Cons'”, IAEA InfoLog, January 2006, http://www.iaea.org/blog/Infolog/?page_id=47)
Nuclear power may have a longer … even doing research on today. 

Vote neg

Key to limits – we have official government definitions about what nuclear power is, fusion is an entirely separate literature base requiring entirely different disads, its essentially a whole new energy added to the topic.
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Fusion funds are flat – domestic spending shares a budget with ITER

Vastag 12 (Brian, Washington Post, June 25, “Budget Cuts Threaten Pursuit of Nuclear Fusion as a Clean Energy Source,” http://www.washingtonpost.com/national/health-science/budget-cuts-threaten-pursuit-of-nuclear-fusion-as-a-clean-energy-source/2012/06/25/gJQAKlpS2V_print.html)
President Obama’s budget request for … , India, South Korea and Japan.) 

There’s a forced tradeoff 

Cunningham 12 (Nicholas, "Fusion Budget on Hold," American Security Project, August 15, americansecurityproject.org/blog/2012/fusion-budget-on-hold/) 

However, U.S. funding for both ITER … program would be a huge setback.

ITER funding is key to Russian relations and international scientific cooperation

ORBACH 7 (Dr. Raymond L. Orbach, Under Secretary of Science @ U.S. Department of Energy, 3/21/2007 “Fiscal 2008 Appropriations: Energy and Water Development”, Committee on Senate Appropriations Subcommittee on Energy and Water Development, CQ Congressional Testimony, Lexis)

Finally, some types of science - … need for engagement more paramount.

Russian relations key to solve global problems – nuclear war

Legvold, 09 (Foreign Affairs, Volume 88 No. 1 2009 http://heinonline.org/HOL/Page?handle=hein.journals/fora88&div=58&g_sent=1&collection=journals#672)

Reversing the collapse of US-Russian … , and Afghanistan, into a larger design. 
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The United States federal government should implement a faster licensing pathway for Generation 4 nuclear fission power plants, license and build an Integral Fast Reactor demonstration, and provide seed money for initial commercial integral fast reactors by ending the procurement of the French MOX reprocessing plant.

IFRs are ready – solve energy crunch – tech leadership

Kirsh 11 (Steven T. Kirsh, Bachelor of Science and a Master of Science in electrical engineering and computer science from the Massachusetts Institute of Technology, “Why Obama should meet Till,” 9/28/11) http://bravenewclimate.com/2011/09/28/why-obama-should-meet-till/
I will tell you the … it downward, nothing will happen.

I have no vested interest in this; I am writing because I care about the future of our planet

First, since we met only briefly during the Obama campaign, let me provide a little background about myself. I am a high-tech entrepreneur and philanthropist based in Silicon Valley. I have received numerous awards for my philanthropy. For example, in 2003, I was honored to receive a National Caring Award presented by then Senator Clinton. The largest engineering auditorium at MIT is named in my honor. The first community college LEED platinum building in the nation is also named in my honor.

I am also active in Democratic politics. In the 2000 election, for example, I was the single largest political donor in the United States, donating over $10 million dollars to help Al Gore get elected. Unfortunately, we lost that one by one vote (on the Supreme Court).

I have no vested interest in nuclear power or anything else that is described below. I write only as someone who cares about our nation, the environment, and our planet. I am trying to do everything I can so my kids have a habitable world to live in. Nothing more.

Dr. James Hansen first made me aware of fast reactors in his letter to Obama in 2009

As an environmentalist, I have been a fan of Jim Hansen’s work for nearly two decades. Many consider Dr. Hansen to be the world’s leading expert on global warming. For example, Hansen was the first person to make Congress aware of global warming in his Senate testimony in 1988. Hansen is also Al Gore’s science advisor.

In 2009, Dr. Hansen wrote a letter to … ? It made no sense to me.

Lack of knowledge, misinformation, and the complexity of nuclear technology have hampered efforts to get a fast reactor built in the US

I spent the next two years finding out the answer to that question. The short answer is three-fold: (1) most people know absolutely nothing about the amazing fourth generation nuclear power plant that we safely ran for 30 years in the US and (2) there is a lot of misleading information being spread by seemingly respectable people (some of whom are in the White House) who never worked on a fourth generation reactor that is totally false. It’s not that they are misleading people deliberately; it’s just that they were either listening to the wrong sources or they are jumping to erroneous conclusions. For example, the most popular misconception is that “reprocessing is a proliferation risk.” That statement fails to distinguish between available reprocessing techniques. It is absolutely true for the French method but it is absolutely not true for the technology described in this letter! The third reason is that the technology is complicated. Most people don’t know the difference between oxide fuel and metal fuel. Most people don’t know what a fast reactor is. Most people can’t tell you the difference between PUREX, UREX, and pyroprocessing. So people with an agenda can happily trot out arguments that support their beliefs and it all sounds perfectly credible. They simply leave out the critical details.

We don’t need more R&D. We … anything with it. That’s a serious mistake.

Today, our nation faces many serious challenges such as:

How can we avert global warming?

How can we dispose of our existing nuclear waste safely?

How can we generate base-load carbon-free power at very low cost?

How can we avoid creating any additional long-lived nuclear waste?

How can we grow our economy and create jobs?

How can we become the world leader in clean energy?

How can we do all of the above while at the same time spending billions less than we are now?

The good news is that … his letter to the President.

The IFR is a fourth-generation … for fuel in fast reactors.

It generates no long-lived nuclear waste.

It is safer than today’s … can confirm that as well.

The US Nuclear Regulatory Commission, in January 1994, issued a pre-application safety evaluation report in which they found no objections or impediments to licensing the IFR. You can see the NRC report in the 8 minute video.

The design is proven. It produced electric power without mishap for 30 years before the project was abruptly cancelled.

Dr Charles Till

The IFR’s ability to solve the nuclear waste problem should not be underestimated. As respected nuclear experts have pointed out, a practical solution to the nuclear waste problem is required if we are to revive nuclear power in the United States. The Blue Ribbon Commission (BRC) on America’s Nuclear Future basically concluded this: “continue doing the same thing we are doing today and keep doing R&D.” That was predictable because it was a consensus report; everyone had to agree. So nothing happened. And because there was no consensus from the BRC , there is less money for nuclear because there is no solution to the waste problem. It’s a downward death spiral.

Please pardon me for a second and allow me to rant about consensus reports. In my 30 year career as an entrepreneur, I’ve raised tens of millions of millions of dollars in investment capital from venture capitalists all over the world. I always ask them how they make investment decisions. They always tell me, “If we had to get all partners to agree on an investment, we’d never make any investments. If you can get two partners to champion your company, that is sufficient to drive an investment decision.” Therefore, if you want to get nothing done, ask for a consensus report. If you want to actually solve problems, you should listen to what the people most knowledgeable about the problem are saying.

Dr Yoon I. Chang

Had President Obama asked the … decades of inaction. Totally predictable.

If we put a national focus on developing and cost reducing the IFR, we’d have a killer product and lead the world in being a clean energy leader

It would be great if we had a long-term strategy and vision for how we become energy independent and solve the global warming problem and help our economy at the same time. The IFR can play a key role in that vision. If we put a national focus on developing and commercializing the IFR technology we invented, we can create jobs, help our trade balance, mitigate global warming, become energy independent, show the world a safe way to get rid of nuclear waste, and become the leaders in clean power technology.

Nuclear power is the elephant … and cancelled the project in 1994.

Cancelling the IFR was a big mistake. It’s still the world’s best fast nuclear technology according to an independent study by the Gen IV International Forum.

Many top scientists all over the world believe that President Clinton’s decision was a huge mistake. The Senate had voted to continue to fund it. The project had been supported by six US Presidents; Republicans and Democrats. In fact, the project’s biggest proponent was Republican President Richard Nixon who said in 1971, “Our best hope today for meeting the Nation’s growing demand for economical clean energy lies with the fast breeder reactor.”

Republican Senator Kempthorne said of the IFR cancellation:

Unfortunately, this program was canceled just 2 short years before the proof of concept. I assure my colleagues someday our Nation will regret and reverse this shortsighted decision. But complete or not, the concept and the work done to prove it remain genius and a great contribution to the world.

While I am not a big fan of Senator Kempthorne, I couldn’t agree more with what he said in this particular case.

The IFR remains the single … #1 best overall advanced nuclear design.

The IFR was cancelled in 1994 without so much as a phone call to anyone who worked on the project. They didn’t call then. They haven’t called since. They simply pulled the plug and told people not to talk about the technology.

The US government invested over $5 … merits simply did not matter.

I urge you to recommend to President Obama that he meet personally with Dr. Charles Till so that the President can hear first hand why it is so critical for the health of our nation and our planet that this project, known as the Integral Fast Reactor (IFR), be restarted. Dr. Till headed the project at Argonne National Laboratory until his retirement in 1997. He is, without a doubt, the world’s leading expert on IFR technology.

Want to solve global warming? Easy. Just create a 24×7 clean power source that costs the same as coal. Prominent scientists believe that the IFR can achieve this.

Dr. Hansen has pointed out … 2009 published in the Huffington Post:

If you want to get emissions reductions, you must make the alternatives for electric power generation cheaper than coal. It’s that simple. If you don’t do that, you lose.

The billions we invest in R&D … generation technologies. Not a single one.

I found it really amazing that global leaders were promising billions, even hundreds of billions in Copenhagen for “fighting climate change” when they weren’t investing one cent in the nuclear technologies that can stop coal and replace it with something cheaper.

[ Note: 6 days ago, on September 22, 2011, DOE agreed to give $7.5M to MIT to do R&D on a molten-salt reactor. That’s good, but we should be building the technology we already have proven in 30 years of operational experience before we invest in unproven new technologies. ]

Dr. Loewen has personally looked … want to save our planet.

It isn’t just nuclear experts that support the IFR

US Congressman John Garamendi (D-CA) is … build it outside of the US.

Nobel prize winner Hans Bethe (now deceased) was an enthusiastic supporter. Freeman Dyson called Bethe the “supreme problem solver of the 20th century. Chuck Till told me the following story of Bethe’s support for the IFR:

A tale from the past: A year or two before the events I’ll describe, Hans Bethe had been contacted by the Argonne Lab Director for his recommendation on who to seek to replace the existing head of Argonne’s reactor program.

Bethe told him the best choice was already there in the Lab, so it was in this way that I was put in charge. I had had quite a few sessions with him in the years leading up to it, as we were able to do a lot of calculations on the effects of reactor types on resources that he didn’t have the capability at his disposal to do himself.

So when I wanted to initiate the IFR thrust, the first outside person I went to was Bethe at Cornell. After a full day of briefing from all the specialists I had taken with me, he suggested a brief private meeting with me. He was direct. He said “All the pieces fit. I am prepared to write a letter stating this. Who do you want me to address it to? I think the President’s Science Advisor, don’t you?” I said the obvious – that his opinion would be given great weight, and would give instant respectability.

He went on, “I know him quite well. Who else?” I said I was sure that Senator McClure (who was chairman of Senate Energy and Resources at the time) would be relieved to hear from him. That the Senator would be inclined to support us, as we were fairly prominent in the economy of the state of Idaho, and for that reason I had easy access to him. But to know that Hans Bethe, a man renowned for his common sense in nuclear and all energy matters, supported such an effort would give him the Senator solid and quotable reason for his own support, not dismissible as parochial politics, that the Senator would want if he was to lead the congressional efforts. “Yes,” he said in that way he had, “I agree.”

I’ve always thought that the President’s Science Advisor’s intervention with DOE, to give us a start, was not the result of our meeting him, but rather it was because of the gravitas Hans Bethe provided with a one page letter.

How do we lead the world in clean energy if we put our most powerful clean energy technology on the shelf?!?

President Obama has stated that he wants the US to be a leader in clean energy. I do not see how we achieve that if we allow our most advanced clean energy technology to sit on the shelf collecting dust and we tell one of America’s most respected businessmen that he should build his clean energy technology in another country. We have an opportunity here to export energy technology to China instead of importing it. But due to Clinton’s decision, we are allowing the Russians to sell similar fast reactor technology to the Chinese. It should have been us.

Re-starting the IFR will … generation technology in the world.
If you delegate this to someone else, nothing will happen. Here’s why.

Delegating this letter downward from the White House to someone in DOE to evaluate will result in inaction and no follow up. I know this from past attempts that have been made. It just gets lost and there is no follow up. Every time. The guys at DOE want to do it, but they know that they will get completely stopped by OMB and OSTP. Both Carol Browner and Steven Chu asked former DOE nuclear management what to do about nuclear waste. They were told that using fast reactors and reprocessing was the way to go. But nothing happened. So Chu has given up trying. According to knowledgeable sources, the White House has told DOE in no uncertain terms, “do not build anything nuclear in the US.” It’s not clear who is making these decisions, but many people believe it is being driven by Steven Fetter in OSTP.

Dr. Till knows all of this. He knows that unless he personally meets with the President to tell the story of this amazing technology, nothing will happen.

I’ve discussed the IFR with Steve Fetter and he has his facts wrong. Fetter is basically a Frank von Hippel disciple: they have written at least 14 papers together! It was von Hippel who was largely responsible for killing the IFR under Clinton.

So von Hippel’s misguided thought process is driving White House policy today. That’s a big mistake. Professor von Hippel twists the facts to support his point of view and fails to bring up compelling counter arguments that he knows are true but would not support his position. He’s not being intellectually honest. I’ve experienced this myself, firsthand. For example, von Hippel often writes that fast reactors are unreliable. When I pointed out to him that there are several examples of reliable fast reactors, including the EBR-II which ran for decades without incident, he said, that these were the “exceptions that prove the rule.” I was floored by that. That’s crazy. It only proves that it is complicated to build a fast reactor, but that it can easily be done very reliably if you know what you are doing. There is nothing inherent to the technology that makes it “unreliable.” You just have to figure out the secrets. When von Hippel heard that Congressman Garamendi was supporting the IFR, he demanded a meeting with Garamendi to “set him straight.” But what happened was just the opposite: Garamendi pointed out to von Hippel that von Hippel’s “facts” were wrong. Von Hippel left that meeting with Garamendi with his tail between his legs muttering something about that being the first time he’s ever spoken with anyone in Congress who knew anything about fast nuclear reactors. In short, if you watch a debate between von Hippel and Garamendi (who is not a scientist), Garamendi easily wins on the facts. If you put von Hippel up against someone who knows the technology like Till, Till would crush von Hippel on both the facts and the arguments. But the Clinton White House never invited Till to debate the arguments with von Hippel. They simply trusted what von Hippel told them. Big mistake.

There are lots of problems with von Hippel’s arguments. For example, von Hippel ignores reality believing that if the USA doesn’t do something then it will not happen. That’s incredibly naieve and he’s been proven wrong. The USA invented a safe way to reprocess nuclear waste that isn’t a proliferation risk called pyroprocessing. The nuclear material is not suitable for making a bomb at any time in the process. But we never commercialized it because von Hippel convinced Clinton to cancel it. The French commercialized their reprocessing process (PUREX) which separates out pure plutonium and makes it trivial to make bomb material. So because countries need to reprocess, they pick the unsafe technology because they have no alternative. Similarly, because von Hippel had our fast reactor program cancelled, the Russians are the leaders in fast reactor technology. They’ve been using fast reactor technology for over 30 years to generate power commercially. But we know the Russians have a terrible nuclear safety record (e.g., Chernobyl). The fact is that the Chinese are buying fast reactors from the Russians because there is no US alternative. The problem with von Hippel’s arguments are that the genie is out of the bottle. We can either lead the world in showing how we can do this safely, or the world will choose the less safe alternatives. Today, von Hippel’s decisions have made the world less safe. I could go on and on about how bad von Hippel’s advice is, but this letter is already way too long.

MIT was wrong in their report about “The Future of the Nuclear Fuel Cycle”

The only other seemingly credible argument against building fast reactors now comes from MIT. The report’s recommendation that we have plenty of time to do R&D appears largely to be driven by one person, co-chair Ernie Moniz.

Four world-famous experts on nuclear power and/or climate change and one Congressman challenged Moniz to a debate on the MIT campus on his report. Moniz declined.

The report has several major problems. Here are a few of them.

The MIT report is inconsistent. On the one hand it says, “To enable an expansion of nuclear power, it must overcome critical challenges in cost, waste disposal, and proliferation concerns while maintaining its currently excellent safety and reliability record.” We agree with that! But then it inexplicably says, “… there are many more viable fuel cycle options and that the optimum choice among them faces great uncertainty…. Greater clarity should emerge over the next few decades… A key message from our work is that we can and should preserve our options for fuel cycle choices by …[continuing doing what we are doing today] … and researching technology alternatives appropriate to a range of nuclear energy futures.” So even though we have a solution now that can be deployed so we can enable an expansion of nuclear power as soon as possible, MIT advises that we should spend a few more decades because we might find something better than the IFR. This is just about the dumbest thing I’ve ever heard coming from MIT. If you ask any scientist who knows anything about global warming, they will tell you we are decades late in deploying carbon-free power. Had we aggressively ramped fast nuclear closed-cycle reactors decades ago and promoted them worldwide, we wouldn’t be anywhere close to the disastrous situation we are in today. So we are decades too late in ramping up nuclear power, and Moniz wants us to spend decades doing more R&D to get a solution that might be lower cost than the IFR. That’s insane.

The report looks at the market price of uranium, but the market price completely ignores the environmental impacts of uranium mining. Shouldn’t that be taken into account? It’s like the cost of gas is cheap because the market price doesn’t include the hidden costs: the impact on the environment and on our health.

Do you really think that people are going to embrace expansion of uranium mining in the US? The MIT report is silent on that. So then we are back to being dependent on other countries for uranium. Wasn’t the whole point to be energy independent? The IFR provides that now. We wouldn’t have to do any uranium mining ever again. After a thousand years, when we’ve used all our existing nuclear waste as fuel, we can extract the additional fuel we need from seawater, making our seas less radioactive. We can do that for millions of years.

The MIT report ignores what other countries are doing. Obama wants the US to be a leader in clean energy technology. You do that 

by building the most advanced nuclear designs and refining them. That’s the way you learn and improve. MIT would have us stuck on old LWR technology for a few decades. Does anyone seriously think that is the way to be the world leader? There is virtually no room for improvement in LWR technology. IFR technology is nearly 100 times more efficient, and it emits no long term nuclear waste. If you are a buyer of nuclear power in China, which nuclear reactor are you going to pick? The one that is 100 times more efficient and generates no waste? Or the one that is 100 times less efficient and generates waste that you better store for a million years? Wow. Now that’s a real tough question, isn’t it. Gotta ponder that one. I’m sure Apple Computer isn’t taking advice from Moniz. If they were, they’d still be building the Apple I. Ernie should get a clue. The reason Apple is a market leader is because they bring the latest technology to market before anyone else, not because they keep producing old stuff and spend decades doing R&D to see if they can come up with something better. Other countries are not hampered by MIT’s report. France and Japan recently entered into an agreement with the US DOE whereby we’re giving them the IFR technology for them to exploit. Even though we are stupid, they aren’t stupid. The Chinese are ordering inferior oxide fueled fast reactors from Russia. If the US were building metal-fueled fast reactors with pyroprocessing, it’s a good bet the Chinese would be buying from us instead of the Russians. But if we take Moniz’s advice to not build the world’s best advanced nuclear technology we already have, then there is no chance of that happening. By the time we get to market with a fast reactor, it will be all over. We’ll arrive to the market decades late. Another great American invention that we blew it on.

There will always be new … today with fourth generation nuclear.

I know this is an unusual request, but I also know that if the President is allowed to evaluate the facts first hand, I am absolutely convinced that he will come to the same conclusion as we all have.

I urge you to view an 8 minute video narrated by former CBS Morning News anchor Bill Kurtis that explains all of this in a way that anyone can understand. This video can be found at:

The video will amaze you.

If you would like an independent assessment of what I wrote above from a neutral , trustworthy, and knowledgeable expert, Bill Magwood would be an excellent choice. Magwood was head of nuclear at DOE under Clinton and Bush, and was the longest serving head of nuclear at DOE in US history. He served under both Clinton and Bush administrations. Magwood is familiar with the IFR, but the IFR was cancelled before he was appointed to head civilian nuclear at DOE. So Magwood has no vested interest in the IFR at all. More recently, Magwood was appointed by President Obama to serve on the NRC and is currently serving in that role. Of the current five NRC Commissioners, Magwood is by far, the person most knowledgeable (PMK) about fast reactors.

Thank you for your help in bringing this important matter to the President’s attention.

Summary

Nuclear power is needed. Renewables alone won’t do it.
In order to revive nuclear in the US, you must have a viable solution to the nuclear waste problem.

The French reprocess their nuclear waste, but their process is expensive, environmentally unfriendly, and has proliferation problems.

The USA developed an inexpensive, … leader in clean energy technology.

President Obama should meet personally with Dr. Charles Till, the world’s leading expert on fast reactor technology. Dr. Till will not waste his time meeting with anyone other than the President because he knows that without personal support of the President, nothing will happen. He’s right.

Supporters of this technology include Nobel prize winner Hans Bethe (now deceased), Steven Chu, Dr. James Hansen, Dr. Charles Till, Dr. Eric Loewen, Congressman John Garamendi, Bill Gates, and even the President of MIT. Even the board of directors of the historically anti-nuclear Sierra Club has agreed that they will not oppose building an IFR!

Opposition is from OSTP and OMB. We don’t know who or why. It’s a mystery to all my sources. Frank von Hippel thinks you cannot make fast reactors cheaply or reliably and maintains that stance even when the facts show that not to be the case. Ernie Moniz at MIT thinks we shouldn’t build anything now, but do more R&D for the next several decades hoping we can find something better.

Bill Magwood, an Obama appointee to the NRC, would be a reasonable choice to provide an objective assessment of the IFR. He has no vested interested in the IFR, but having been the longest serving head of DOE civilian nuclear in history, is familiar with the pros and cons of the technology.

Should OSTP and OMB be making these key decisions behind closed doors? Is this really reflective of what the President wants? He’s stated publicly he wants the US to be a world leader in clean energy. Is putting our best technology on the shelf, but licensing the French and Japanese to build it (Joint Statement on Trilateral Cooperation in the area of Sodium-cooled Fast Reactors signed on October 4, 2010 by DOE), the best way for the US to achieve the leadership that Obama said he wanted?

I am happy to provide you with additional information.

IFRs have been demonstrated to work – tech exists

Brook et al 9 (Barry Brook, Professor of Climate Change University of Adelaide, Tom Blees, George Stanford, nuclear reactor physicist, retired from Argonne National Laboratory, and GLR Cowan, “Response to an Integral Fast Reactor (IFR) critique,” 2/21/9) http://bravenewclimate.com/2009/02/21/response-to-an-integral-fast-reactor-ifr-critique/
[BWB] IFRs are sodium-… of the integrated IFR plant.

[GS] “Integral” refers to the fact that the fuel processing facility can be an integral part of the IFR plant.

…one or another largely undeveloped form of reprocessing/partitioning to separate transuranics (including plutonium) and actinides (long-lived waste)

[BWB] Transuranics are actinides — they are not separate things as the above implies. The process of pyroproccesing has already gone through significant technical development, but not commercial-scale demonstration. An excellent, colour-illustrated summary, from Scientific American magazine, is available (free download) here.
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Status quo is on track for a deal on sequestration

Weisman 10/1 Jonathan is a writer at the New York Times. “Leaders at Work on Plan to Avert Mandatory Cuts,” 2012, http://www.nytimes.com/2012/10/02/us/senate-leaders-at-work-on-plan-to-avert-fiscal-cliff.html?hp&_r=0

WASHINGTON — Senate leaders are closing … party and sign the bill.”

New spending on energy will tank the deal

Macauley, 12 (1/6, Vice President for Research and Senior Fellow, Resources for the Future, “It’s Economics,” http://energy.nationaljournal.com/2012/01/whats-in-store-for-2012.php)

Congressional action on energy, climate, … see them happening this year.

Presidential leadership is key to a compromise – the alternative is the collapse of hegemony, a double-dip recession, and war in the Middle East

Hutchison, U.S. Senator from the great state of Texas, 9/21/2012

(Kay Bailey, “A Looming Threat to National Security,” States News Service, Lexis)

Despite warnings of the dire … growth and punish working families.

Failure to reach a deal causes a credit downgrade and recession

AP, 9/12/12 (“Moody's set to downgrade US without budget deal”, http://www.indystar.com/viewart/20120912/BUSINESS/209120329/Moody-s-set-downgrade-US-without-budget-deal)

The U.S. government's debt rating could … of the talks is clear.

Tanks the global economy

Manier 11 George Maniere, contributor to Seeking Alpha, 7/28/11, “U.S. Debt Downgrade and Its Consequences Too Close for Comfort,” Seeking Alpha,  http://seekingalpha.com/article/282627-u-s-debt-downgrade-and-its-consequences-too-close-for-comfort

Despite what you may have … like a day at the beach.
Nuclear war – kills millions

Geoffrey Kemp, ‘10 (Director of Regional Strategic Programs at The Nixon Center, served in the White House under Ronald Reagan, special assistant to the president for national security affairs and senior director for Near East and South Asian affairs on the National Security Council Staff, Former Director, Middle East Arms Control Project at the Carnegie Endowment for International Peace, 2010, The East Moves West: India, China, and Asia’s Growing Presence in the Middle East, p. 233-4)

The second scenario, called Mayhem … -thirds of the planet’s population.
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The 50 states of the United States should substantially increase financial support for fusion energy generation in the United States.
1NC – Solvency 

Fusion long TF if not impossible – their authors delude themselves

Finkbeiner 8 (Ann,of Johns Hopkins University science writing program in NYT,”No Light at the End of the Test Tube,” Book Review, December 12, 

http://www.nytimes.com/2008/12/14/books/review/Finkbeiner-t.html?_r=1&pagewanted=print)

Science has a cure for wishful … hasn’t worked, then enough already. 

We don’t have the capacity to develop fusion

Silverstein 12 (Ken, Contributor and Energy Central Editor, "The Tantalizing Promise and Peril of Nuclear fusion," Forbes, April 15, www.forbes.com/sites/kensilverstein/2012/04/15/nuclears-strongest-potential-weapon-fusion/2/)

But others are more tempered, … , it is beyond our capabilities.”

Four independent reasons why fusion will never produce net energy

Dittmar 9 (Michael, Institute of Particle … success of commercial fusion reactors. 

1NC – Energy Independence Advantage

Doesn’t solve fast enough or liquid fuels which is key

Rhodes 12 (PhD Chemistry and former prof of physical chemistry in the UK '12 (Chris, September 5, Scitizen, “Current Commentary: Energy from Nuclear Fusion—Realities, Prospects, and Fantasies”, http://www.scitizen.com/future-energies/current-commentary-energy-from-nuclear-fusion-realities-prospects-and-fantasies-_a-14-3751.html)

Most immediately, what fusion in … significantly in the immediate future.
Commercial fusion power will never work

Dittmar 9 (Michael, Institute of Particle … has no clothes at all!”.

The timeframe for this advantage is a century

Reville 12 (William, Emeritus Professor of Biochemistry and Public Awareness of Science officer at UCC, "Fusion Energy Still a Pipe Dream," Irish Times, June 7, www.irishtimes.com/newspaper/sciencetoday/2012/0607/1224317432816.html)

NUCLEAR FUSION is the holy … of global warming this century.

Won’t be able to attract investors

Murphy 12 (Tom, associate professor of physics at the University of California, San Diego. An amateur astronomer in high school, physics major at Georgia Tech, and PhD student in physics at Caltech, Murphy has spent decades reveling in the study of astrophysics. He currently leads a project to test General Relativity by bouncing laser pulses off of the reflectors left on the Moon by the Apollo astronauts, achieving one-millimeter range precision. Murphy’s keen interest in energy topics began with his teaching a course on energy and the environment for non-science majors at UCSD, "Nuclear Fusion," January 31, physics.ucsd.edu/do-the-math/2012/01/nuclear-fusion/)

Each fly translates into cost. … this scale, complexity, and risk.

No risk of decline – we’re far too strong

Kagan 12 (Robert Kagan,  senior fellow in foreign policy at the Brookings Institution and a columnist for The Washington Post, “Not Fade Away,” 1/11/12) http://www.tnr.com/article/politics/magazine/99521/america-world-power-declinism?passthru=ZDkyNzQzZTk3YWY3YzE0OWM5MGRiZmIwNGQwNDBiZmI&utm_source=Editors+and+Bloggers&utm_campaign=cbaee91d9d-Edit_and_Blogs&utm_medium=email
The answer is no. Let’s start … every region of the world.

By these military and economic measures, at least, the United States today is not remotely like Britain circa 1900, when that empire’s relative decline began to become apparent. It is more like Britain circa 1870, when the empire was at the height of its power. It is possible to imagine a time when this might no longer be the case, but that moment has not yet arrived.

All the challengers are even worse off

Kaplan and Kaplan 2011 – *national correspondent for The Atlantic, senior fellow at CNAS, **30-year CIA vet, vice chairman of the National Intelligence Council (2/23, Robert and Stephen, The National Interest, “America primed”, http://nationalinterest.org/article/america-primed-4892)

In terms of acute threats, … and Russia enjoy nothing comparable.

No impact to hegemonic decline

Preble 8/3/2010 (Christopher Preble, director of foreign policy studies at the Cato Institute, taught history at St. Cloud State University and Temple University, was a commissioned officer in the U.S. Navy, Ph.D. in history from Temple University. “U.S. Military Power: Preeminence for What Purpose?” 8/3/10) http://www.cato-at-liberty.org/u-s-military-power-preeminence-for-what-purpose/)

Most in Washington still embraces … security of their respective regions.

1NC – Science Leadership

NIF being cut now

KRAMER 2012 (David, “Special Report: Modest but uneven R&D increases proposed for FY 2013,” Physics Today, April, http://www.physicstoday.org/resource/1/phtoad/v65/i4/p33_s1)
A $3 million trimming of the … Power Associates, an industry group.

Asked about fusion, Holdren said that “the cutting edge of fusion right now is determining whether we will create a burning plasma,” and that ITER is “the only machine in the world that has a prospect of doing that.” Chu, testifying before the House Science Committee, noted that 80% of the US ITER contribution will be spent on components to be manufactured in the US.

Funding for inertial confinement fusion … physics questions,” the documents state.

The plan would fund the NIF—it’s meant to achieve power generation

LLNL 2012 (Lawrence Livermore National Laboratory, “Energy for the Future,” Date is date accessed, Oct 7, 2012, https://lasers.llnl.gov/about/missions/energy_for_the_future/)
Harnessing the energy of the sun and stars to meet the Earth's energy needs has been a decades-long scientific and engineering challenge. While a self-sustaining fusion burn has been achieved for Electric Power LinesThe thermonuclear fusing of hydrogen atoms from water in fusion power plants may someday supply virtually unlimited electricity.brief periods under experimental conditions, the amount of energy that went into creating it was greater than the amount of energy it generated. There was no energy gain, which is essential if fusion energy is ever to supply a continuous stream of electricity. If it is successful, the National Ignition Facility will be the first inertial confinement fusion facility to demonstrate ignition and a self-sustaining fusion burn. In the process, NIF's fusion targets will release 10 to 100 times more energy than the amount of laser energy required to initiate the fusion reaction.

Fission Reaction The nuclear power plants in use around the world today utilize fission, or the splitting of heavy atoms such as uranium, to release energy for electricity. A fusion power plant, on the other hand, will generate energy by fusing atoms of deuterium and tritium—two isotopes of hydrogen, the lightest element. Deuterium will be extracted from abundant seawater, and tritium will be produced by the transmutation of lithium, a common element in soil. When the hydrogen nuclei fuse under the intense temperatures and pressures in the NIF target capsule, Fusion Reactiona helium nucleus is formed and a small amount of mass lost in the reaction is converted to a large amount of energy according to Einstein's formula E=mc2.

A fusion power plant would produce no greenhouse gas emissions, operate continuously to meet demand, and produce shorter-lived and less hazardous radioactive byproducts than current fission power plants. A fusion power plant would also present no danger of a meltdown.

Because nuclear fusion offers the potential for virtually unlimited safe and environmentally benign energy, the U.S. Department of Energy (DOE) has made fusion a key element in the nation's long-term energy plans.
The goal of the National Ignition Facility is to achieve fusion by compressing and heating a pea-sized capsule containing a mixture of deuterium and tritium with the energy of 192 powerful laser beams. This process will cause the fusion fuel to ignite and burn, producing more energy than the energy in the laser pulse and creating a miniature star here on Earth (see How to Make a Star). With NIF, conditions are ideal for achieving fusion ignition, fusion burn and energy gain.

Ignition experiments at NIF will set the stage for one of the most exciting applications of inertial confinement fusion one could imagine—production of electricity in a fusion power plant.

Science diplomacy fails – no evidence that it produces more cooperation – their explanations are backwards

Dickson ‘9 [David - Director, Science and Development Network, June 2: http://scidevnet.wordpress.com/category/new-frontiers-in-science-diplomacy-2009/]
 One of the frustrations … the political will is lacking. 

Science diplomacy is super slow

Leshner 8

(Alan, Chief Executive Officer at the American Association for the Advancement of Science,” Written Testimony Before the Committee on Science and Technology, Subcommittee on Research and Science Education”, http://democrats.science.house.gov/Media/File/Commdocs/hearings/2008/Research/15july/Leshner_Testimony.pdf, 7/15)

AAAS faces the same dilemmas … must be nurtured over time. 

Lack of joint funding sources makes feeble science diplomacy inevitable

Redden ‘8 

[http://www.insidehighered.com/news/2008/07/16/science
Elizabeth – Inside Higher Education]

Science Knows No Borders. But … reported progress on that front.
Extinction genetically impossible and ahistorical

Posner 2005 (Richard A., Judge U.S. Court of Appeals 7th Circuit, Professor Chicago School of Law, January 1, 2005, Skeptic, Altadena, CA, Catastrophe: Risk and Response, http://goliath.ecnext.com/coms2/gi_0199-4150331/Catastrophe-the-dozen-most-significant.html#abstract) 

Yet the fact that Homo … pathogen than smallpox ever was.

Failed states don’t cause transnational problems – no empirical evidence

Patrick, ‘11

[Stewart, Research Fellow at the Center for Global Development, “Weak Links: Fragile States, Global Threats, and International Security,” Google Books] 

It has become commonplace to … citizens and the international community.

Russia won’t even get involved anymore

RFE 2009 (Radio FreeEurope/RadioLiberty,  Russia Signals Intent To Wind Down War In Chechnya, http://www.rferl.org/articleprintview/1562557.html)  

(RFE/RL) -- After 10 years of … to NATO expansion, beginning in 2011.

***2NC***

DA

ITER funding is the largest … to both of their advantages

FPA 8 (Fusion Power Associates quoting a letter written by members of the U.S. fusion community to Congress, 1/4/2008(“ITER Budget Cuts Protested”, http://aries.ucsd.edu/fpa/fpn08-01.shtml)

Despite being fully funded in … for continued U.S. participation in ITER.

It turns every single one of their internal links
Colestock et al 8 (Los Alamos National Laboratory(National Academy of the Sciences, Roger D. Bengtson, University of Texas at Austin, James E. Brau, University of Oregon, Cary B. Forest, University of Wisconsin, Stephen Holmes, Fermi National Accelerator Laboratory, George J. Morales, University of California at Los Angeles, Thomas M. O’Neil, University of California at San Diego, Tony S. Taylor, General Atomics, Dennis G. Whyte, Massachusetts Institute of Technology, Michael C. Zarnstorff, Princeton University, “A Review of the DOE Plan for U.S. Fusion Community Participation in the ITER Program”, http://www.nap.edu/catalog.php?record_id=12449, p. 15-16)

The committee is concerned that … of future international scientific collaborations.

Even if there’s no actual tradeoff, Congress will use the plan as an excuse to cut ITER 

PACE 8 (David, graduate student in the Department of Physics and Astronomy at UCLA, working on Ph.D. in experimental plasma physics, “The United States Will Probably Desert ITER Permanently,” January 5, http://www.davidpace.com/physics/graduate-school/us-leave-iter.htm)

The collection of circumstances now … same people to other fields.
Can’t do both

Dylla 12 (H. Frederick, executive director and CEO of the American Institute of Physics, August 14, Physics Today, “Harnessing the Energy of Nuclear Fusion Remains a Formidable and Worthwhile Challenge,” htttp://www.physicstoday.org/daily_edition/points_of_view/how_long_is_the_fuse_on_fusion

As I write this, ITER, a fusion … infrastructure ultimately produced abundant rewards.

Budget is flat

Feder 12 (Toni, June, Physics Today, “Progress in Fusion, but Not in its US Funding,” http://fire.pppl.gov/fusion_physics_today_0612c.pdf)

To meet its obligation, the … wipe out our com munity.”
Funding is flat – there is a facilities tradeoff

Hand 12 (Eric, NATURE, July 24, “US … half of its 120 staff members.

ITER moving forward now

Munger 12 (Frank, senior nuclear writer, July 16, Knoxville News Sentinel blog post, “Thom Mason Talks About US ITER,” http://blogs.knoxnews.com/munger/2012/07/thom-mason-talks-about-us-iter.html)

Oak Ridge National Laboratory Director … happens, we'll have to respond."

Need ITER to succeed to provide model for international collaboration for next step in fusion power

Neilson et al 12 (G.H., Princeton Physics Plasma Lab, G. Federici, EFDA (European Fusion Development Agency), J. Li (Institute of Plasma Physics, Chinese Academy of Sciences), D. Maisonnier (European Commission), and R. Wolf (Max-Planck Institute for Plasma Physics, EURATOM Association), "Conference Report: Summary of the International Workshop on Magnetic Fusion Energy (MFE) Roadmapping In the ITER Era, 7-10 September 2011", Nuclear Fusion, Volume 52, March 19, 2012, available at stacks.iop.org/NF/52/047001)
The high level of international … fusion also need continued development.

ITER: Successful ITER necessary to credibility of fusion path

US ITER 12 (US ITER DOE … advancements that are made there.
Russia just wants to be a equal – treating them well causes balance

MATTHEWS 2007 (Owen, Newsweek International, July 23, http://www.msnbc.msn.com/id/19761840/site/newsweek/page/0/)

Moscow also began a root-and-… Council for sanctions on Iran.
Case

They under-estimate the feasibility difficulties and it’s empirically denied

Murphy 12 (Tom, associate professor of physics at the University of California, San Diego. An amateur astronomer in high school, physics major at Georgia Tech, and PhD student in physics at Caltech, Murphy has spent decades reveling in the study of astrophysics. He currently leads a project to test General Relativity by bouncing laser pulses off of the reflectors left on the Moon by the Apollo astronauts, achieving one-millimeter range precision. Murphy’s keen interest in energy topics began with his teaching a course on energy and the environment for non-science majors at UCSD, "Nuclear Fusion," January 31, physics.ucsd.edu/do-the-math/2012/01/nuclear-fusion/)

No one can truly say … about predictions in either direction.

Qualified fusion scientists agree their authors overshoot

Patterson 11 (Thom, "Can one idea be energy's holy grail?" CNN, June 27, edition.cnn.com/2011/TECH/innovation/06/27/fusion/)

If fusion sounds familiar it's because science has been promising it for decades.

A historic fusion breakthrough is "… director of laser fusion energy.
Can’t solve – ten reasons

Greenwald et al 12 (Maritn [Ian Hutchinson, Anne White, Dennis Whyte, Nathan Howard and Geoff Olynyk], MIT Researchers, "MIT Fusion Researchers Answer Your Questions," April 11, hardware.slashdot.org/story/12/04/11/0435231/mit-fusion-researchers-answer-your-questions)

Can you explain to a non-… as we think they can be.
Just because they cause demonstration doesn’t mean it’ll be commercialized

Dylla 12 (H. Frederick, executive director and CEO of the American Institute of Physics, August 14, Physics Today, “Harnessing the Energy of Nuclear Fusion Remains a Formidable and Worthwhile Challenge,” htttp://www.physicstoday.org/daily_edition/points_of_view/how_long_is_the_fuse_on_fusion

What are the steps needed to achieve commercial fusion power? A laboratory demonstration of the energy break-even point is far from a demonstration of a continuously operating and commercially viable reactor—one engineered to generate electric power for decades but to need only minimal downtime and low-cost maintenance. The promise of fusion always appears on the horizon.

a) Russia is weak

Graham 2007 (Thomas, Russia in Global Affairs, "The dialectics of strength and weakness", http://eng.globalaffairs.ru/numbers/20/1129.html, WEA)

An astute historian of Russia, … long-term relations with Russia.

b) China can’t challenge us – geopolitical position

Cohen and Zenko 12 (Micah Zenko, Fellow for Conflict Prevention at the CFR, and Michael A Cohen, Senior Fellow at the American Security Project, serves on the board of the National Security Network and has taught at Columbia University’s School of International and Public Affairs, served in the U.S. Department of State, former Senior Vice President at the strategic communications firm of Robinson, Lerer and Montgomery, bachelor’s degree in international relations from American University and a master’s degree from Columbia University,  Foreign Affairds,  Vol. 91, Iss. 2; pg. 79, “The United States Is More Secure Than Washington Thinks,” Mar/Apr 2012) 
As the threat from transnational … United States to a weak one.

Countermeasures and basic biology … show how absurd this impact is

Coates 2009 – former adjunct professor at George Washington University, President of the Kanawha Institute for the Study of the Future and was President of the International Association for Impact Assessment and was President of the Association for Science, Technology and Innovation, M.S., Hon D., FWAAS, FAAAS, (Joseph F., Futures 41, 694-705, "Risks and threats to civilization, humankind, and the earth”, ScienceDirect, WEA)

Could diseases in animals be … effects comprising a threat to stability.

***1NR***

nif
NEW YORK TIMES 9-29-2012 (So Far Unfruitful, Fusion Project Faces a Frugal Congress, http://www.nytimes.com/2012/09/30/science/fusion-project-faces-a-frugal-congress.html?pagewanted=all&_r=0)
Unfortunately, the due date is … going to want some explanations.
“We didn’t achieve the goal,” said Donald L. Cook, an official at the National Nuclear Security Administration who oversees the laser project. Rather than predicting when it might succeed, he added in an interview, “we’re going to settle into a serious investigation” of what caused the unforeseen snags.

The failure could have broad repercussions not only for the big laser, which is based at the Lawrence Livermore National Laboratory in California, but also for federally financed science projects in general.

On one hand, the laser’s … current level makes no sense.”

China is studying the program’s mistakes, Dr. Bodner added, perhaps with a goal of building an improved machine.

“It’s kind of an … have to have some wins.”

Many science analysts predict that the big laser will survive, because its powerful beams can still squeeze materials to extraordinarily high pressures, temperatures and densities that are useful in safeguarding the nation’s nuclear arms — a goal that attracts bipartisan support. For instance, the laser might help engineers see if a particular metal part that had to be substituted in a class of aging nuclear arms would still work as needed.

Even so, skeptics outside the government … Almost Ignition Facility, or NAIF.

Big science projects more costly than the laser include NASA’s newest space telescope, whose price tag now runs to more than $8 billion, and the 17-mile circular accelerator in Europe that recently helped pin down the elusive subatomic particle known as the Higgs boson. It cost about $10 billion.

In interviews, the laser’s architects … physicists liken to a tiny star.

“Contrary to what some people say, this has been a spectacular success,” said Edward Moses, the laser’s director. Even so, he added, “science on schedule is a hard thing to do.”

What has eluded Dr. Moses and thousands of other scientists over the decades is a controlled version of nuclear fusion — the process of atomic merger that powers the sun, the stars and hydrogen bombs. The laser uses blasts of concentrated light to compress, heat and ignite tiny capsules of hydrogen fuel smaller than match heads — hopefully, one day, setting them ablaze in thermonuclear fire.

The result, scientists hope, would … abundant element in the universe.

NIF fusion power research is the tritium research they specify – gets diverted to weapons

MAKHIJANI AND ZERRIFFI 2003  (Arjun, Ph.D, and Hisham, “Dangerous Thermonuclear Quest,” Report for Institute for Energy and Environmental Research, Orig. July 1998, Edited 2003, http://www.ieer.org/reports/fusion/dtq.pdf)
ICF has also been proposed … fusion weapons poses major challenges.
ifr

Solves their energy sustainability claims

Stanford 10 (Dr George S. Stanford, nuclear reactor physicist, retired from Argonne National Laboratory, “IFR FaD context – the need for U.S. implementation of the IFR,” 2/18/10) http://bravenewclimate.com/2010/02/18/ifr-fad-context/
ON THE NEED FOR U.S. IMPLEMENTATION OF THE INTEGRAL FAST REACTOR

The IFR ties into a very … — the kind we now use.

– But for the longer term, to provide the growing amount of energy that will be needed to maintain civilization, the only proven way available today is with fast-reactor technology.

– The most promising fast-… pyroprocessing to recycle its fuel.
– Nobody knows yet how much IFR plants would cost to build and operate. Without the commercial-scale demo of the IFR, along with rationalization of the licensing process, any claims about costs are simply hand-waving guesses.

* * * *

Solves energy leadership

Kirsh 11 (Steven T. Kirsh, Bachelor of Science and a Master of Science in electrical engineering and computer science from the Massachusetts Institute of Technology, “Why Obama should meet Till,” 9/28/11) http://bravenewclimate.com/2011/09/28/why-obama-should-meet-till/
The MIT report ignores what … invention that we blew it on.

Turns their  weapon leadership claims and solves fast reactor prolif

Stanford 10 (Dr George S. Stanford, nuclear reactor physicist, retired from Argonne National Laboratory, “IFR FaD context – the need for U.S. implementation of the IFR,” 2/18/10) http://bravenewclimate.com/2010/02/18/ifr-fad-context/
ON THE NEED FOR U.S. IMPLEMENTATION OF THE INTEGRAL FAST REACTOR

The IFR ties into a very … reason for conflict would disappear.

– The only sustainable energy source that can provide the bulk of the energy needed is nuclear power.

– The current need is for more thermal reactors — the kind we now use.

– But for the longer term, to provide the growing amount of energy that will be needed to maintain civilization, the only proven way available today is with fast-reactor technology.

– The most promising fast-reactor type is the IFR – metal-fueled, sodium-cooled, with pyroprocessing to recycle its fuel.

– Nobody knows yet how much IFR plants would cost to build and operate. Without the commercial-scale demo of the IFR, along with rationalization of the licensing process, any claims about costs are simply hand-waving guesses.

Background info on proliferation (of nuclear weapons). Please follow the reasoning carefully.

– Atomic bombs can be made with highly enriched uranium (90% U-235) or with good-quality plutonium (bomb designers want plutonium that is ~93% Pu-239).

– For fuel for an LWR, the uranium only has to be enriched to 3 or 4% U-235.

– To make a uranium bomb … do PUREX-type fuel reprocessing.

– Therefore, the spread of weapons capability will be strongly inhibited if the only enrichment and reprocessing facilities are in countries that already have a nuclear arsenal.

– But that can only … involve instituting a fuel-processing capability.

– Thus the United States is being left behind, and is rapidly losing its ability to help assure that the global evolution of the technology of nuclear energy proceeds in a safe and orderly manner.

– But maybe it’s not … . It’s time to get moving.

Solves their manufacturing spillover args
Ambassador Howard H. Baker et. Al 5, Jr., Former … Council on Global Nuclear Competitiveness 2005 
http://www.nuclearcompetitiveness.org/
Nuclear energy is a carbon-free … growing global nuclear   energy market. 

The Council also encourages policymakers to pay close attention to the ability of the U.S. educational system to meet the anticipated demand for reactor designers and operators, as well as the trained construction, manufacturing, and maintenance workers who will be needed to build, operate, and service new nuclear plants in the U.S.

The Council encourages greater education on these issues along with a restoration of American leadership in nuclear energy--urging our nation’s political, industry, financial and labor leaders to adapt and support policies and programs that will help ensure America’s nuclear leadership is restored.

Solves tech leadership

Business Wire 10 (Business Wire, citing Jack Fuller,  Pulitzer Prize–winning journalist, participant in the New Millennium Nuclear Energy Summit, “Expanded Use of Nuclear Energy Will Advance U.S. Energy Security, Technology Leadership and Exports: GE Hitachi Nuclear Energy Chairman,” 12/7/10) http://www.businesswire.com/news/home/20101207006474/en/Expanded-Nuclear-Energy-Advance-U.S.-Energy-Security
WASHINGTON--(BUSINESS WIRE)--Nuclear power … job creation here at home.

“The partnership, which includes experts from Wall Street, also can potentially help create a new financing model to support reactor construction. The cost of electricity from nuclear energy is among the lowest from any fuel source, but the initial capital investments required are daunting. Loan guarantees and other tools that lower the financial barriers to plant construction are investments in the future that will yield dividends for decades to come in the form of economical and reliable low-carbon energy for America’s homes and factories.

“In the global race … in both parties can agree on.”

The New Millennium Nuclear Energy Summit was organized by the Idaho National Laboratory and Third Way, a Washington, D.C., think tank. 
IFRs create a proliferation resistant fuel cycle – solves the market in plutonium claims

Stanford 10 (Dr George S. Stanford, nuclear reactor physicist, retired from Argonne National Laboratory, “Q&A on Integral Fast Reactors – safe, abundant, non-polluting power,” 9/18/10) http://bravenewclimate.com/2010/09/18/ifr-fad-7/
If you’re going to talk … chemical purity needed for weapons.

Why do you keep referring to “chemical” purity?

Because chemical and isotopic quality are two different things. Plutonium for a weapon has to be pure chemically. Weapons designers also want good isotopic quality—that is, they want at least 93% of their plutonium to consist of the isotope Pu- 239. A chemical process does not separate isotopes.

I see. Now, what about the “plutonium mines?”

When spent fuel or vitrified … have neither of those drawbacks.

Why does it seem that there is more proliferation-related concern about plutonium than about uranium? Can’t you make bombs from either?

Yes. The best isotopes for … cannot be used for a bomb.

High-quality plutonium is the material of choice for a large and sophisticated nuclear arsenal, while highly enriched uranium would be one of the easier routes to a few crude nuclear explosives.

So why the emphasis on plutonium?

You’re asking me to read people’s minds, and I’m not good at that. Both uranium and plutonium are of proliferation concern.

Where is the best place for plutonium?

Where better than in a reactor … policy, however, is now obsolete.

How so?

It was formulated before the … has been overtaken by events.

Why is the IFR better than PUREX? Doesn’t “recycling” mean separation of plutonium, regardless of the method?

No, not in the IFR—… an extra chemical separation step.

But there is plutonium in IFRs, along with other fissionable isotopes. Seems to me that a proliferator could take some of that and make a bomb.

Some people do say that, … using today’s reactor-grade plutonium.

So? Why wouldn’t they use chemical separation?

First of all, they would need a PUREX-type plant—something that does not exist in the IFR cycle.

Second, the input material is … all-time, hands-down hardest.
The Long Term

Does the plutonium now existing … eliminate this long-term concern.

Are there other waste-disposal problems that could be lessened?

Yes. Some constituents of the … concern is less than 500 years.

What about a 1994 report by the National Academy of Sciences? The Washington Post said that the NAS report “denounces the idea of building new reactors to consume plutonium.”

That characterization of the report is a little strong, but it is true that the members of the NAS committee seem not to have been familiar with the plutonium-management potential of the IFR. They did, however, recognize the “plutonium mine” problem. They say (Executive Summary, p.3):

Because plutonium in spent fuel … —a prime candidate for “continued consideration.”

better than normal plants

Stanford 10 (Dr George S. Stanford, nuclear reactor physicist, retired from Argonne National Laboratory, “Q&A on Integral Fast Reactors – safe, abundant, non-polluting power,” 9/18/10) http://bravenewclimate.com/2010/09/18/ifr-fad-7/
Probably this one: Inherently, thermal … electricity and bringing in revenue.

What’s so important about plutonium?

High-quality plutonium is the preferred bomb material for a sophisticated nuclear weapons program. It is even possible to make a nuclear explosive with low-quality plutonium, such as is found in power reactors.

What else can IFRs use for fuel, besides plutonium?

Their fast spectrum permits IFRs … with some of that plutonium.

How is that different from thermal reactors?

In a thermal neutron spectrum, many of the fission products and actinide isotopes absorb neutrons readily without undergoing fission (they have a high “capture cross section”), and the chain reaction is “poisoned” if too much of such material is present. Thus a thermal reactor cannot be a net burner of transuranic actinides. The main starting fuel for thermal reactors is a mixture of the fissile isotope U-235 (Pu- 239 can also be used), along with the fertile isotope U-238.

What in the world are “transuranic actinides?”

They are the elements beyond uranium—that is, their atomic number is 93 or greater: neptunium, plutonium, americium, curium and more. All of them are man-made elements, since they are so radioactive that the naturally created ones have long since decayed away in our little bit of the universe. They are also called higher actinides.

And what do you mean by “fissile” and “fertile?”

An isotope is called “fertile” when the addition of a neutron changes it into a fissile isotope—one that, like U-235, has a very high probability of undergoing fission when exposed to thermal neutrons. Both fissile and fertile isotopes are fissionable—it’s just that fertile ones require a high-energy neutron to make them split.

Burning and Breeding

What is a “breeder?”

A breeder is a reactor that … are prolific breeders of plutonium.

What do you mean?

A thermal reactor starts out … therefore is not called a breeder.

If IFRs can be either breeders or burners, why do some people insist on calling them breeders?

Partly for historical reasons (originally, … IFRs could put a stop to it.

Exactly.

IFR doesn’t separate out plutonium

Kirsch 8 (Steve Kirsch, Bachelor of Science and a Master of Science in electrical engineering and computer science from the Massachusetts Institute of Technology, American serial entrepreneur who has started six companies: Mouse Systems, Frame Technology, Infoseek, Propel, Abaca, and OneID, “STATED REASONS FOR TERMINATING THE IFR PROGRAM,” 12/9/8) http://skirsch.com/politics/ifr/O%27Leary%20Problems.pdf
All three reasons are based … Ford-Carter ban of “reprocessing.”’

IFRs solve all the safety concerns with normal nuclear plants

Monbiot 11 (George Monbiot, British writer, known for his environmental and political activism, “We need to talk about Sellafield, and a nuclear solution that ticks all our boxes,” 12/5/11) http://www.guardian.co.uk/commentisfree/2011/dec/05/sellafield-nuclear-energy-solution
Conventional nuclear power uses just 0.6% … to be a good deal cheaper.

Laws of physics stop IFR meltdowns

Kirsch 9 (Steve Kirsch, Bachelor of Science and a Master of Science in electrical engineering and computer science from the Massachusetts Institute of Technology, American serial entrepreneur who has started six companies: Mouse Systems, Frame Technology, Infoseek, Propel, Abaca, and OneID, “Climate Bill Ignores Our Biggest Clean Energy Source,” 6/27/9) http://www.huffingtonpost.com/steve-kirsch/climate-bill-ignores-our_b_221796.html
The IFR is inherently safer … MOX plant in South Carolina). 

LWRs are very safe and the nuclear industry is one of the nation's safest working environments. It is safer to work at a nuclear power plant than in the manufacturing sector and even the real estate and financial sectors! Yet, IFRs are better than LWRs in every aspect, including safety. Here are a few excerpts from emails from former Argonne Lab associate director Charles Till regarding the safety of IFR reactors:

These [safety] effects are not … Idaho by Argonne National Laboratory.

The ultimate point is that no radioactivity will be released. Period. Under any circumstance. And under even very, very unlikely circumstances which would lead to a mess in other reactors, the IFR will not even incur damage.

IFRs also meet the four … this out four years ago.

Building a small demonstration project now jumpstarts IFR investment

Kirsch 9 (Steve Kirsch, Bachelor of Science and a Master of Science in electrical engineering and computer science from the Massachusetts Institute of Technology, American serial entrepreneur who has started six companies: Mouse Systems, Frame Technology, Infoseek, Propel, Abaca, and OneID, “Climate Bill Ignores Our Biggest Clean Energy Source,” 6/27/9) http://www.huffingtonpost.com/steve-kirsch/climate-bill-ignores-our_b_221796.html
In our own country, GE-Hitachi … the original Argonne IFR design.

There is a lot of misinformation about nuclear

There is a tremendous amount of misinformation about nuclear out there. There are books and papers galore that appear to be credible citing all the reasons nuclear is a bad idea. I could probably spend the rest of my life investigating them all. Those reports that have been brought to my attention I've looked into and, after a fair amount of effort, found them not to be persuasive. 

Did you know that there is more than 100 times more radiation from a typical coal plant than a nuclear plant, yet the nuclear plant is perceived by the public to be a radiation hazard. 

Another example of misinformation is in Discover magazine June 2009 entitled "New Tech Could Make Nuclear the Best Weapon Against Climate Change" talking about the importance of the IFR to both greenhouse gas emissions and to our future energy needs. But the article implies the scientists want to do more studies and that an improved design will take 10 to 20 years. I keep in close touch with a number of the top scientists who worked on the IFR, including IFR inventor Charles Till, and they are saying the opposite...that we are 20 years late on building one and the sooner we build one, the better. 

We should build a $3B demonstration plant now to get started

We should be exploring all … much faster and more cheaply.

IFRs are technologically ready – there’s a commercial version waiting to be made, has to be approved

Brook 11 (Barry Brook, Professor of Climate Change University of Adelaide, “Nuclear power and climate change – what now?” 5/28/11) http://bravenewclimate.com/2011/05/28/np-cc-what-now/
But detractors will nevertheless complain … safely embrace them with enthusiasm. 

Fast reactor technology has been proven to work multiple times – their example bad

Brook et al 9 (Barry Brook, Professor of Climate Change University of Adelaide, Tom Blees, George Stanford, nuclear reactor physicist, retired from Argonne National Laboratory, and GLR Cowan, “Response to an Integral Fast Reactor (IFR) critique,” 2/21/9) http://bravenewclimate.com/2009/02/21/response-to-an-integral-fast-reactor-ifr-critique/
2. They don’t exist. Long … been working well for decades.

Kirsch 9 (Steve Kirsch, Bachelor of Science and a Master of Science in electrical engineering and computer science from the Massachusetts Institute of Technology, American serial entrepreneur who has started six companies: Mouse Systems, Frame Technology, Infoseek, Propel, Abaca, and OneID, “Why We Should Build an Integral Fast Reactor Now,” 11/25/9) http://skirsch.wordpress.com/2009/11/25/ifr/
We have the technology (it … aren’t we building a demo plant?

IFRs are better than conventional nuclear in every dimension. Here are a few:

Efficiency: IFRs are over 100 times … from publicly available information in 2004.

No scientific evidence an ice age is coming

Payne 12 (Verity Payne, PhD from the University of Leeds, The Benning Experimental Biogeochemistry group, “Mail Online “absolutely wrong” to infer global cooling from new research - but that doesn't stop it warning of new ‘Ice Age’,” 5/9/12) http://www.carbonbrief.org/blog/2012/05/mail-absolutely-wrong-to-infer-global-cooling-from-new-research
The 'impending ice age' warning … event of a 'grand solar minimum'.

We’ve already emitted enough to stop an ice age 

Cook 10 (John Cook, Climate Communication Fellow for the Global Change Institute at the University of Queensland, citing a variety of peer reviewed papers, “ Are we heading into a new Ice Age?” 9/1/11) http://www.skepticalscience.com/heading-into-new-little-ice-age-intermediate.htm
However, our climate has experienced … for an imminent ice age.
