University of Texas-Dallas 2011-12



Nuclear Propulsion Aff 
7Wk Seniors – BBJFR 


***Russia Adv
Russia Adv – 1ac

The US and Russia race to master nuclear satellite development but the US is backing out 
Madrigal 2K9 – Visiting scholar at UC Berkley for the History of Science and Technology and senior editor of the Atlantic (Russia Leads Nuclear Space Race After U.S. Drops Out, http://www.wired.com/wiredscience/2009/11/nuclear-propulsion-in-space/) AS
The Russian space agency may build a nuclear-powered spacecraft with the blessing of the country’s leader, Russian and international media reported Thursday. The craft would cost $600 million and Russian scientists claim it could be ready as early as 2012. “The idea [of nuclear-powered spaceflight] has bright prospects, and if Russia could stage a breakthrough it could become our main contribution to any future international program of deep space exploration,” Andrei Ionin, an independent Moscow-based space expert, told Christian Science Monitor. Building a nuclear-powered spacecraft is feasible, said Patrick McDaniel, a nuclear engineer and co-director of the University of New Mexico’s Institute for Space and Nuclear Power Studies, but probably not in the short time frame that the Russians have proposed. “To have a test article that they could test on the ground, that’s very reasonable,” McDaniel said. “To have a completed system, that’s highly unlikely.” If the spaceship actually gets built, it would complete a half-century quest to bring nuclear power to space propulsion, beginning with a 1947 report by North American Aviation to the Air Force. It’s not hard to see why engineers would want to use nuclear power. Fission reactors provide a lot of power for their size, which is a key attribute in designing space systems. One engineer claims nuclear rockets are inherently twice as efficient as their chemical brethren. Their attributes could have increased the exploration range of the space program, nuclear propulsion advocates argue, allowing us to get to more interesting places. “We could have done a lot more things in space. We could have gone more places,” McDaniel said of nuclear rocket research. “It’s highly likely we would have gone to Mars.” The current plans to potentially return to Mars do not include a nuclear rocket, but several decades of plans from the 1950s through the 1980s just assumed that nuclear power would be a part of the effort to reach the Red Planet. Toward that end, the Air Force, which preceded NASA in managing space programs, created Project Rover in conjunction with Los Alamos National Laboratory. The goal of Rover was to develop a reactor that could be used for propulsion. Various incarnations of the reactor the scientists developed, called Kiwi, were tested at Jackass Flats, Nevada (see video). The idea behind the reactor was to use the heat generated by fission to heat hydrogen, which would expand, generating the force to push the rocket. None of the reactors ran for more than eight minutes, but they were considered to have met their goals. Technically, they worked. Though the exhaust from the rockets is radioactive, the first serious program to build a nuclear-powered rocket, Project Rover, enjoyed broad government support, even after it hit some cost overrun problems in the early 1960s. “Everyone likes Rover — the White House, the Atomic Energy Commission, the National Aeronautics and Space Administration,”Time magazine wrote in 1962. “Senator [Clinton] Anderson insists that nuclear-powered rocketry is as important to U.S. security as the hydrogen bomb.” Beginning in July 1958, with the creation of NASA, work on nuclear rockets became the provenance of the Space Nuclear Propulsion Office. They began to consolidate the various programs, creating the Nuclear Engine for Rocket Vehicle Application program. Further reactor and nuclear rocket development occurred under NERVA. Several other reactors and rocket designs were tested, most successfully the Phoebus and XE-Prime. There were test failures, but the programs, overall, are considered technical successes. Beyond the nuclear rocket designs, the United States also launched a small nuclear reactor, SNAP10a, into space that generated electricity. It orbited for 43 days before a non-reactor-related technical failure shut it down. (See the video for an animated explanation of the project.)

The US is losing – recent loss of ISS control and Soyuz Reliance guts the US Space industry 

Antonova 11 – editor of Russian life and physics org (Russia gains edge in space race as US shuttle bows out, http://www.physorg.com/news/2011-07-russia-gains-edge-space-shuttle.html)  AS

The Russian space agency plays down any triumphalism, but US astronauts will remain dependent on Russia for access to the ISS at least until 2015 and will have to pay for seats in its Soyuz space capsules. "We cannot say that we have won the space race, but simply that we have reached the end of a certain stage," the deputy head of the Russian space agency, Vitaly Davydov, said in an interview. On July 8, four US astronauts will board the Atlantis shuttle for its last flight, wrapping up a three-decade-long programme in which the United States took turns to ferry supplies and crews to the ISS with Russia's Proton and Soyuz rockets. Henceforth, Washington will have to pay $51 million per seat in Russia's space capsules until a new crew vehicle can be built by private companies, which US space agency NASA has estimated could be between 2015 and 2020. Davydov of the space agency Roskosmos rejected any talk of rivalry, however, emphasizing that the ISS was primarily a story of successful international cooperation. "I cannot think today of another international space project that is so effective in its scale, its significance and its results as the ISS," he said. While Russia gains a symbolic victory, it will be a costly one, with the obligation to build more space ships to go back and forth to the ISS eating up a budget that could be spent on other projects. Unlike the reusable NASA shuttles, the Russian Soyuz space capsules are single-use, except for the section in which spacemen return to Earth. The situation is "not very convenient because it lays a heavy burden on Roskosmos's production capacities," space industry expert Igor Marinin told AFP. Roskosmos this year declared its budget as $3 billion, a fraction of NASA's massive $18.5 billion budget. And it has faced embarrassing setbacks, including the failure of several satellite launches that led to the sacking of the long-serving space chief Anatoly Perminov in April. The country's space industry has also drawn smirks with a clunky experiment simulating a trip to Mars, in which volunteers are spending more than a year confined at a Moscow research institute and "landed" in a specially designed sand pit. To recoup its costs, Roskosmos hopes to build a stronger presence in the commercial space market, such as satellite launches, its newly appointed chief Vladimir Popovkin said at the Saint Petersburg Economic Forum last month. "The goal is to take up a suitable position in the commercial market: about 10 to 12 percent" of a market worth $300 billion per year, Popovkin said. "This is one of the few things in our country that is competitive on the international level." While Russia holds 40 percent of the world's space launches and constructs 20 percent of its space craft, currently "its share in the space business is unfairly small, not more than three percent," Popovkin said Russia also faces new rivals, notably China, which in 2003 became the third country in the world after the Soviet Union and the United States to send a man into space in its own ship. In ambitious plans, China hopes to put a robot on the Moon in 2013 and to build its own space station due to enter service in 2015. Davydov acknowledged that China had become a rival, albeit still far behind, but said Russia did not feel threatened. "There is a place for everyone in space," he said. "In a certain sense, (China) is our competitor... but that is absolutely normal and we have not been afraid of the market for a long time now." Ironically, the new commercial realities of the Russian space programme, with reduced budgets and the need to cooperate on large-scale projects, make some Soviet space veterans yearn for the competitive edge of the Cold War. "It's strange that during the Cold War, when we cosmonauts and constructors dreamt of cooperation, there were a lot of new launches, but then cooperation came and now we are mostly repeating ourselves," lamented retired cosmonaut Georgy Grechko, 80. The US space shuttle programme's goal of making launches less expensive was not ultimately reached, he said, and its end sees a return to single-use "sausage-like" rockets little different to those used 50 years ago. "Mankind has lost its stimulus to go into space using more complicated machines," he complained.

ASRGs can win the race – Russia has the plutonium market cornered 
Berger 2K9 – Staff writer for space news (Russia Withholding Plutonium NASA Needs for Deep Space Exploration, http://www.spacenews.com/civil/091211-russia-withholding-plutonium-needed-nasa.html) AS
WASHINGTON — Russia has reneged on an agreement to deliver a total of 10 kilograms of plutonium-238 to the United States in 2010 and 2011 and is insisting on a new deal for the costly material vital to NASA’s deep space exploration plans. The move follows the U.S. Congress’denial of President Barack Obama’s request for $30 million in 2010 to permit the Department of Energy to begin the painstaking process of restarting domestic production of plutonium-238. Bringing U.S. nuclear laboratories back on line to produce the isotope is expected to cost at least $150 million and take six years to seven years from the time funding is approved. U.S. Rep. Adam Schiff (D-Calif.), a House Appropriations Committee member whose district is home to NASA’s planetary science-focused Jet Propulsion Laboratory, told Space News that Russia’s decision to withhold the promised plutonium is “certainly a concern” considering that the United States now will not be spending any money before 2011 to restart its own production. “Certainly, among other things, it would have helped our negotiating posture had funding been included and Russia could see that we were determined to move forward on our own,” Schiff said. NASA for decades has relied on plutonium-238 to fuel long-lasting spacecraft batteries known as radioisotope power systems that transform heat from the decaying plutonium into electricity. The Pluto-bound New Horizons probe was launched in 2006 with 11 kilograms of the material onboard, and the Mars Science Laboratory rover will carry 3.5 kilograms when it launches in late 2011. The United States stopped producing plutonium-238 in the late 1980s. While U.S. nuclear laboratories remain able to process and package the material for use in radioisotope power systems, the Department of Energy has been meeting NASA’s demand from a dwindling stockpile supplemented by periodic purchases from Russia’s shrinking supply. The Department of Energy would not say exactly how much plutonium-238 it has in inventory. But a National Research Council report released in May estimated that the amount available for NASA totals roughly 20 kilograms, about a fifth of which already has gone into the Mars Science Laboratory’s radioisotope power system. Radioisotope power systems are also used for unspecified national security purposes. The same report, “Radioisotope Power Systems: An Imperative for Maintaining U.S. Leadership in Space Exploration,” said NASA needs about 30 kilograms of plutonium-238 for three planetary probes planned for launch by 2020. The most plutonium-hungry of those is a multibillion-dollar mission to Jupiter’s icy moon Europa. The flagship-class Jupiter Europa Orbiter requires 24.6 kilograms of plutonium-238 for the five Multi Mission Radioisotope Thermoelectric Generators (MMRTGs) that will generate 700 to 850 watts of electrical power during the orbiter’s anticipated 14 years of operations. Jim Green, NASA’s director of planetary science, recently told scientists drafting the U.S. space agency’s next 10-year plan for robotic exploration of the solar system that the era of plutonium-powered missions could be coming to an end. He noted that not only had Congress denied Obama’s budget request for restarting plutonium-238 production, but that Russia’s Rosatom State Atomic Energy Corporation informed the Department of Energy this fall that it will not fulfill a 5-kilogram order of plutonium-238 that was expected to be delivered in 2010. Rosatom also said it would not accept a pending 5-kilogram order for delivery in 2011. According to Green’s Nov. 16 presentation to the Planetary Science Decadal Survey steering group, the Energy Department expects that negotiating a new agreement could delay the next delivery of Russian plutonium-238 until after 2011. Jen Stutsman, an Energy Department spokeswoman, confirmed that the department was notified in mid-September that Russia does not intend to fulfill the terms of its current contract and wants to negotiate a new deal. She told Space News in a Dec. 9 e-mail that the department is working with other U.S. government agencies “to develop a coordinated position on the appropriate next steps.” Efforts to restart a domestic production capability, meanwhile, cannot proceed until Congress approves funding, she said. Green told Space News in an interview that NASA is moving ahead on the assumption that the Energy Department will come through with the needed plutonium. “We are marching down a course in good faith with the Department of Energy to negotiate with the Russians to procure the plutonium that would provide what we need to the plan that we proposed,” he said. Green said a one-year delay in the delivery of the Russian plutonium should not cause problems for NASA. If the first delivery is delayed much beyond 2011, however, mission schedules could suffer because U.S. labs need a few years to prepare, package and load the plutonium into a finished power system. “We will get to some point down the road where indeed the plutonium readiness will be on the critical path,” Green said. “Once things are on the critical path, they affect schedule.” Despite the uncertainty, NASA went ahead Dec. 7 with the release of a draft announcement of opportunity for Discovery 12, inviting planetary scientists to propose a $425 million mission that would launch by 2016 and utilize a NASA-furnished radioisotope power system. NASA also continues to work with scientists on a Jupiter Europa Orbiter instrument mix that assumes a 2020 launch of a spacecraft equipped with five fully fueled MMRTGs. Ralph McNutt, a planetary scientist who co-authored the National Research Council’s radioisotope power system report and serves on the decadal survey’s steering committee, said Russia’s actions underscore how important restarting U.S. production is to NASA’s planetary science plans. “If you don’t do it, we are done. We are out of business,” he said. NASA’s projected long-term requirements — which as of 2008 still included more than 50 kilograms for manned lunar missions planned through 2030 — far exceed what the United States can expect to buy from Russia. Still, NASA needs the undelivered Russian plutonium to keep its planetary science plans on track. Without it, the Europa mission would have to wait until U.S. labs are brought back on line and producing sufficient quantities to make up for the Russian shortfall — a seven-year process that McNutt said cannot be significantly shortened even if the United States is willing to spend considerably more than $150 million on the effort. “We’re talking about 10 times more money” to accelerate the process, McNutt said. Without more plutonium, the only way NASA could fly the Europa mission would be to switch to more efficient — but not yet flight-proven — Advanced Stirling Radioisotope Generators (ASRGs). Like MMRTGs, Stirling systems convert heat from decaying plutonium into electricity. Where the two technologies differ is that the Stirling system has moving parts — vibrating pistons that make four times more efficient use of the rare and costly isotope. An ASRG-powered Europa orbiter, therefore, probably could get by on 6 kilograms of plutonium, according to McNutt. Several ASRG qualification units are undergoing longevity testing at NASA’s Glenn Research Center in Cleveland, and the company that built them, Denver-based Lockheed Martin Space Systems, is gearing up to produce two flight units in time for the planned 2016 launch of Discovery 12. Each ASRG weighs less than 30 kilograms and is capable of producing 140 watts of electricity from 0.88 kilograms of plutonium. McNutt said most engineers would consider a 2016 flight demo way too late for NASA to prudently consider ASRGs for a Europa mission launching in 2020. Green agreed. “We are not going to risk a multibillion-dollar flagship on technologies unproven,” he said. “We have a path which we are walking down to flight qualify the [ASRG] and we need to walk that path.”
No Counterplans – Collapse of US-Russia Relations are inevitable 

Fly and Schmitt 10 - * executive director of the Foreign Policy Institute **director of the Program of Advanced Studies at the American Enterprise Institute (Obama is making Bush’s Big mistake on Russia, http://www.foreignpolicy.com/articles/2010/03/22/obama_is_making_bush_s_big_mistake_on_russia) AS

Still in the midst of a diplomatic fracas with Israel, Secretary of State Hillary Clinton also found herself in a mini-crisis with Russia during last week's Moscow trip. Prime Minister Vladimir Putin publicly snubbed Clinton during a meeting Friday, hectoring her in front of reporters after announcing Thursday that Russia would bring the nuclear reactor it is constructing in Iran online later this year. This comes just as Washington is hoping to tighten the screws on Tehran over its illicit nuclear program. Putin's treatment of Clinton raises doubts about the Barack Obama administration's strategy toward Russia, which has focused on building up the supposedly moderate President Dmitri Medvedev,reportedly one of the few foreign leaders Obama has bonded with, as a counterweight to Putin. Obama's focus on a personal relationship with a Russian leader is nothing new; in fact it's drearily consistent with how past U.S. presidents have handled their relations with Russia. After his first meeting with then-President Putin in June 2001, George W. Bush famously said: "I looked the man in the eye. I was able to get a sense of his soul." But despite some early agreements between the two leaders that enabled the United States to withdraw from the Anti-Ballistic Missile Treaty and cooperate in Central Asia in the aftermath of the 9/11 terrorist attacks, by the end of Bush's second term relations with Russia had appreciably worsened and Russian democracy was in full retreat. Bush's focus on his personal relationship with the thuggish Putin was rightly scorned. But Bush was not the first American president to place a bet on personal ties between himself and a leader in Moscow. As the Soviet Union was coming to an end, George H. W. Bush clearly preferred doing business with its no-nonsense leader, Mikhail Gorbachev, to the disheveled, vodka-loving Boris Yeltsin. But Gorbachev's agenda was about saving the Soviet Union, while Yeltsin, for all his flaws, wanted to bury that corpse and move Russia toward the West and democratic rule. And now, we're hearing that Obama believes he has a different and promising relationship with Medvedev -- one independent of Putin. Medvedev, to be sure, talks a different game than Putin. On the domestic front, he has spoken and written extensively about the need to liberalize Russia's politics and economy, tackle corruption, and unwind the worst features of the autocratic and oligarchic system now in place. And it is on this basis that Obama's efforts to build a solid personal relationship with Medvedev can be justified. Or can they? For all his talk of reform -- and so far it is just that, talk -- Medvedev still claims that Russia is a working democracy that protects the liberties of individual Russians despite overwhelming evidence to the contrary. And on the national security front, it is difficult to see much light between Medvedev and Putin if Medvedev is judged by his actions, not just his rhetoric. Since becoming Putin's hand-picked successor as president in May 2008, Medvedev has done little to blunt his predecessor's Russian revanchist policies. On Medvedev's watch, Georgia has been invaded and Abkhazia and South Ossetia effectively annexed, and Russia has continued to threaten its neighbors and put forward a "new security architecture" whose obvious goal is to undermine NATO's role in Europe. 

Perception of space dominance means Russia will resort to asymmetric warfare in space to defeat the US

Smith 11 – 1st lieutenant Milstar Payload Engineer, 4th Space Operations Squadron and BA in Astronautical Engineering (Justin, The Age of Asymetric Warfare, http://www.schriever.af.mil/shared/media/document/AFD-070906-083.pdf) 

This notion came to stark relief on 11 January 2007, when China successfully tested an antisatellite (ASAT) weapon on one of its own satellites.3 Suddenly, space assets which had operated without credible threats for years suddenly had become potential targets. This test did more than demonstrate the ability of a foreign power to destroy on-orbit systems; it may have very well ended the golden age of undisputed space supremacy that America has enjoyed since the Cold War, demanding change to current doctrine and revealing a critical vulnerability in the realm of asymmetric space warfare. Sun Tzu’s quote (below) reveals a very simple, yet important lesson. The US has developed a certain sense of inevitable complacency over its unchallenged superiority to date in space. The comfort with our current posture is a product of many influences, but one is particularly significant. Consider our only credible enemy in the history of space warfare, the former Soviet Union. Early on, the USSR sought to win the space race, intending to attain the ultimate high ground and use it as a force multiplier to accomplish its regional and global objectives. Both the US and USSR researched and tested ASAT capabilities to thwart the other, but soon abandoned the programs due to cost and an important strategic fact: if satellites are blown into numerous pieces, they then become a hazard for all other satellites in nearby orbits. The kinetic ASAT is a discriminate killer; the debris it creates is not. Thus in the Cold War, space was determined to be too valuable of an asset to be rendered useless to all parties by cluttering it with harmful satellite remnants. The US evolved and adapted to these unspoken rules of space warfare. America had won the last competition in space after a very rocky start and spent several unchallenged years building further dominance. How, then, could any new threat even begin to challenge? Space adds significant value to our nation’s defense by allowing seamless integration of the joint application of force projected globally on any adversary. This global reach defines not only a space capability, but a wartime philosophy. No other military has the capability to take a fight and deliver combat effects anywhere in the world as quickly and effectively as the US Space bolsters this capability by allowing the warfighter to master unfamiliar terrain, to coordinate attacks down to the second, to gather valuable intelligence, to put bombs within inches of a target, and much more. In a sense, it maximizes efficiency allowing a relatively small force to inflict an awesome amount of damage in a very short time. Although highly valuable to military applications, space is also important for commercial use. The commercially driven global telecommunications industry alone earned an estimated $1.21 trillion in revenue in 2005. By 2010, US investment in space is expected to be $500 - $600 billion— approximately equal to all current US investments in Europe.4 The global positioning system (GPS) provides all weather targeting capability, but also provides timing that allows automatic teller machines to work. Imaging satellites scout enemy positions, but also survey hurricane damage allowing relief efforts to be concentrated accordingly. Weather satellites project forecasts for both air strikes and weekend vacations. Television, communications, and global commerce in general—all depend on space. Whether analyzed from a commercial or military perspective, space is a cornerstone on which modern day living in this country depends. With such an invaluable role for commercial and military application, why isn’t everyone occupying the ultimate high ground? At present, space is an elite club with a cover fee that only few nations can afford. In a battlefield without borders, naturally limited access based on cost and technical complexity, then, is a defense of its own. With only a few nations with the financial and technical prowess to put a system on orbit, space is, at least for now, naturally fortified. Furthermore, once on station, destroying an enemy’s satellite is potentially a death sentence for friendly satellites in nearby orbits. These two facts have been the general concept of defense in this arena for years, but no longer appear to hold true.
Space is best asymmetrical advantage Russia has to defeat the United States in a nuclear war 

Lewis 11 – Director of the Center for Defense Information (Possible Consequences for Crisis Scenarios, http://ccc-media.110mb.com/eBooks/What%20if%20Space%20Were%20Weaponized.pdf) 
This is the first of two scenarios that consider how U.S. space weapons might create incentives for potential adversaries to behave in dangerous ways, including the possible impact of space weapons on what is already a delicate and compli-cated relationship among the three key nuclear weapons states, the United States, Russia and China. Space weapons are frightening to potential opponents — this presents both opportunities and dangers. On one hand, proponents of space weapons focus on the ability of such weapons to dis-suade potential opponents from developing certain military capabilities and deter them from threatening U.S. interests. Although space weapons may dissuade some states from investing in, for example, ballistic missiles, two states — Russia and China — are unlikely to get out of the business of nuclear deterrence. Both states are the subject of extensive nuclear war planning by the United States, despite political rhetoric from Washington about “moving beyond” the Cold War. Far from leaving behind such concerns, the most recent Nuclear Posture Review recom-mends sizing the U.S. nuclear forces for “immediate and unexpected contingencies.”30 The NPR identifies China as “a country that could be involved in an immediate or potential contingency” and notes that “a contingency involving Russia, while plausible, is not expected.”31 The suite of space capabilities outlined in the scenario concerning the Taiwan Strait — long-range strike systems, ballistic missile defenses and space-based surveillance — are largely de-signed to target the nuclear forces of these two countries. Leaked portions of the NPR call for “systems capable of striking a wide range of targets throughout an adversary’s territory” includ-ing “long-range precision strike weapons and real-time intelligence systems” that are capable of tracking and destroying “mobile ballistic missiles.” 32 Cold Warriors have long desired the ability to hunt mobile ballistic missiles. The most difficult problem is time. It takes just minutes to launch a ballistic missile. If one wishes to destroy that ballistic missile before it launches. One must locate the target and continue to track it, while an aircraft moves within range of the target. During Operation Desert Storm, for example, the United States launched more than 1,500 sorties to hunt mobile Scud missiles — yet there is no evidence that any significant number of Scuds were destroyed.33 
And, loss of credibility means the US-Russia war goes nuclear 

Gray, 05 – Professor of International Politics and Strategic Studies, and Director of the Center for Strategic Studies, at the University of Reading (Spring 2005, Colin S., Parameters, “How Has War Changed Since the End of the Cold War?” http://www.carlisle.army. mil/usawc/parameters/05spring/gray.htm)

6. Interstate War, Down but Far from Out Logically, the reverse side of the coin which proclaims a trend favoring political violence internal to states is the claim that interstate warfare is becoming, or has become, a historical curiosity. Steven Metz and Raymond Millen assure us that “most armed conflicts in coming decades are likely to be internal ones.”21 That is probably a safe prediction, though one might choose to be troubled by their prudent hedging with the qualifier “most.” Their plausible claim would look a little different in hindsight were it to prove true except for a mere one or two interstate nuclear conflicts, say between India and Pakistan, or North Korea and the United States and its allies. The same authors also offer the comforting judgment that “decisive war between major states is rapidly moving toward history’s dustbin.”22 It is an attractive claim; it is a shame that it is wrong. War, let alone “decisive war,” between major states currently is enjoying an off-season for one main reason: So extreme is the imbalance of military power in favor of the United States that potential rivals rule out policies that might lead to hostilities with the superpower. It is fashionable to argue that major interstate war is yesterday’s problem—recall that the yesterday in question is barely 15 years in the past—because now there is nothing to fight about and nothing to be gained by armed conflict. Would that those points were true; unfortunately they are not. The menace of major, if not necessarily decisive, interstate war will return to frighten us when great-power rivals feel able to challenge American hegemony. If you read Thucydides, or Donald Kagan, you will be reminded of the deadly and eternal influence of the triad of motives for war: “fear, honor, and interest.”23 

Extinction

Bostrom 02 – Professor of Philosophy at oxford University (Nick March 2002, Existential Risks: Analyzing Human Extinction Scenarios and Related Hazards, Journal of Evolution and Technology, p. http://www.nickbostrom.com/existential/risks.html) 

A much greater existential risk emerged with the build-up of nuclear arsenals in the US and the USSR. An all-out nuclear war was a possibility with both a substantial probability and with consequences that might have been persistent enough to qualify as global and terminal. There was a real worry among those best acquainted with the information available at the time that a nuclear Armageddon would occur and that it might annihilate our species or permanently destroy human civilization.[4]  Russia and the US retain large nuclear arsenals that could be used in a future confrontation, either accidentally or deliberately. There is also a risk that other states may one day build up large nuclear arsenals. Note however that a smaller nuclear exchange, between India and Pakistan for instance, is not an existential risk, since it would not destroy or thwart humankind’s potential permanently. Such a war might however be a local terminal risk for the cities most likely to be targeted. Unfortunately, we shall see that nuclear Armageddon and comet or asteroid strikes are mere preludes to the existential risks that we will encounter in the 21st century.
US-Russia war is the only scenario for war 

Umland 10, DAAD Lecturer, Shevchenko University, “The Unpopular Prospect of World War III…The 20th Century is Not Over Yet,” HISTORY NEWS NETWORK, January 17, 2009, http://hnn.us/roundup/entries/60004.html.
A regularly employed analyst runs a certain risk when publicly speaking about the possibility of a destruction of humanity, in the foreseeable future. “Professional myopia” or “immaturity in judgment” may be among the less denigrating – “unprofessional hysteria” or “irresponsible conduct” the more damning – reactions by colleagues. One workplace-friend recently advised me to delete from an article the term “World War III.” I decided not to do so. That is because the darkness of a future scenario that one comes to regard as possible should be no hindrance for its full assessment and public outline. Arguably, one of the reasons that societies afford themselves the employment of social scientists at universities and research institutes is the provision of information and interpretation that goes beyond what journalists, publicists or politicians – often, more dependent on current mainstream opinion and reigning political correctness than academics – may be able to say or write. A plain extrapolation of recent political developments in Russia into the future should lead one to regard outright war with NATO as a still improbable, yet again possible scenario. It is not unlikely that Russian public discourse will, during the coming years, continue to move in the same direction in, and with the same speed with, which it has been evolving since 2000. What is, in this case, in store for the world is not only a new “cold,” but also the possibility of a “hot” and, perhaps even, nuclear war. This assessment sounds not only apocalyptic, but also “unmodern,” if not anachronistic. Aren’t the real challenges of the 21st century global warming, financial regulation, the North-South divide, international migration etc.? Isn’t that enough to worry about, and should we distract ourselves from solving these real problems? Hasn’t the age of the East-West confrontation been over for several years now? Do we really want to go back to the nightmarish visions of the horrible 20th century? A sober look on Russia advises that we better do: Carefulness may decrease the probability that a worst-case scenario ever materializes. Such a scenario has become feasible again as Russian public opinion and elite discourse have – until August 2008, largely unnoticed in the West – made a fundamental shift, during the last years. The 1990s began with Russia’s enthusiastic embrace of the Western value system and partnership; they ended with Russian scepticism and bitterness towards the West. This was less the result of NATO’s expansion or bombing of Yugoslavia per se than an outcome of Moscow’s peculiar interpretation of these actions. In the early 1990s, Yeltsin had failed to remove many of the Soviet Union’s elites from their positions of power and influence. This gave the ancien régime’s representatives an opportunity to impregnate post-Soviet political discourse with a reformulated, yet again fundamentally dualistic world-view in which Russia and the US remain archenemies fighting not only for control of the former Russian empire, but also deciding the future fate of humanity. Initially marginal interpretations such as these were making inroads into Russian mainstream discourse in the 1990s already. With the beginning of Vladimir Putin’s rise in 1999, however, they started to slowly, but steadily move into the political center. So, even before the Russian-Georgian war, Russians’ views of the United States were deteriorating continuously. Whereas in a poll conducted by Russia’s leading sociological survey agency, the Levada Center, in July 2000, 69 percent of the respondents said that they had a “very good” or “mainly good” opinion of the United States, by July 2008 this number shrank to 43 percent. In the same period, the number of those with a negative or very negative view of the United States rose from 23 percent to 46 percent. Asked by the Levada Center what they saw as the major reason for the Russian-Georgian conflict, 48 percent of the respondents in mid-August 2008 chose the answer “The U.S. leadership wants to extend its influence on Russia’s neighbouring states.” To the question why leading politicians of the West support Georgia, 66 percent replied that it is because “Western politicians want to weaken Russia and push her out of the Caucasus.” In another poll in September 2008, 52 percent of the Russian respondents who knew the phrase “cold war,” agreed that it was continuing while only 18 percent of them chose the answer “The cold war is over.” Even more worrying has been the growth of anti-Americanism in Russia’s elite strata and intellectual discourse. Whereas Europe’s recent scepticism towards the US has been, in many cases, an anti-Bushism, the Russian aversion towards America and NATO goes much deeper. Today, the idea that the Western (or, at least, Anglosaxon) political leaders are deeply russophobic is a common place in both TV talks show and academic conferences. That events like the Orange Revolution in Ukraine or Georgian attack on South Ossetia were fundamentally inspired, if not directly organized by the CIA is, in Russia today, a truism. That the CIA or another Western secret service is behind 9/11 or the Beslan tragedy are respected assessments frequently discussed in mainstream Moscow mass media. That the current behaviour of the West and its puppets in Eastern Europe has much in common with Nazi Germany’s policies is an opinion with which, today, many Russians would readily agree. Such collective paranoia is not only regrettable, but also dangerous. The nation that is beholden by these bizarre views has still a weapons arsenal large enough to erase humanity, several times. Until August 2008, it appeared that Dmitry Medvedev’s rise may usher in a new stage in Russian-Western relations – a chance that, after the Russian-Georgian war and the disciplining effect it had on the new President, has become slim again. Today, there is little ground for hope that the deep contamination of Russian public discourse could be reversed, or, at least, its further evolution be stopped, in the nearer future. The example of the Weimar Republic illustrates that a conspirological view of the world among the majority of a country's population might even prepare the ground for the rise of fascism. Moreover, in Russia, the West’s reputation has suffered not only, like in much of the world, from the various international escapades of the Bush administration and Blair cabinet. Reminding the Entente’s misguided behaviour towards Germany after World War I, the West has – through its usual arrogance as well as simple inattention – regularly ignored legitimate Russian interests in the former Soviet Union. In Georgia and Ukraine, the West left and is leaving largely uncommented frequently undemocratic policies of nationalizing regimes that were and are infringing the interests and feelings of national minorities, not the least of ethnic Russians. Scandalously, the EU has accepted as members the Baltic ethnocracies that have, to one degree or another, made their Russian-speaking populations hostages to former Soviet policies: The governments of Latvia and Estonia deny their large russophone minorities elementary political rights on the basis of dubious ethnocentric arguments long discredited in Western Europe. As there is little prospect that the West will develop the strength or even willingness to correct these and similar inconsistencies in its international behaviour, Moscow’s falcons will find it easy to further demonize the Western elites. The latter, in turn, will face an acrimonious choice to make when it comes to follow up on their promise, to Georgia and Ukraine, that these countries shall become members of NATO – an organization seen as fundamentally anti-Russian by both Moscow’s intellectuals and the Russian common man. Unless something fundamentally changes in Russian-Western relations, we will – as the Russian-Georgian war illustrated – continue to live on the brink of an armed confrontation between two nuclear super-powers.
Space Weap k2 Heg
Space Weaponization is key to terrestrial hegemony  – offensive deterrence and improved force posture 

Doleman 10 – Professor of Comparative Military Studies at the US Air Forces School of Advanced Air and Space Studies (US Military Transformation and Weapons in Space, http://www.e-parl.net/pages/space_hearing_images/Backgrounder%20Dolman%20US%20Weapons%20in%20Space.pdf) 
What kind of force structure should a liberal democratic state maintain, both to ensure its continuing internal liberalism and to promote democracy abroad? I argue in The Warrior State (Routledge, 2005) that such a military should be offensively (outward) oriented and a poor occupier of territory. Space weapons are outward looking by their very nature. They offer no advantage if the target set considered is not global. This means they are also offensive in nature. The defensively organized military must establish itself as an occupier of territory. The offensively organized force can have that function, but it is not necessary. An offensively organized force that is a poor occupier of territory is in fact the most suitable for participatory or democratic governments (as it is not likely to intervene in domestic politics) and is less threatening to the inter-state environment than one organized for both offensive actions and occupation. A state employing offensive deterrence through space-weapons can punish a transgressor state, but is in a poor position to challenge its sovereignty. The transgressor state is less likely to succumb to the security dilemma if it perceives its national survival is not at risk. States employing this offensive/non-occupational doctrinal structure need to maintain a military defensive capacity just sufficient to ensure its offensive capability is secure—not its entire territory. If competing states have adequate punitive deterrent offensive capacity, but neither can efficiently occupy the territory of the other, the inter-state environment should be more stable. Without the capacity to occupy territory directly, the fears of other states will not diminish if a robust space bombardment capacity is available in preparation or support of a conventional invasion. Here is where the tremendous expense of space weapons inhibits their indiscriminate use, and more importantly shapes the remainder of the US force structure. Over time, the world of sovereign states will recognize that the US does not threaten self-determination internally, though it challenges any attempts to intervene militarily in the politics of others, and has severely restricted its own capacity to do so. With such a force structure in place, the world’s first liberal democracy is strengthened internally, and the community of states will find itself less threatened. America will maintain the capacity to influence events beyond its borders, with military force if necessary. Transformation of the American military assures that the intentions of current and future leaders will have but a minor role to play in international affairs. The limited requirement for collateral damage, need for precision to allay the low volume of fire, and tremendous cost of space weapons will guarantee they are used only for high value, time sensitive targets. Whether or not the United States desires to be a good neighbor is not necessary to an opposing state’s calculation of survival. Weapons in space do not threaten its sovereignty. In this way, structural context constrains the use of space weapons, and detracts from the employing state’s capacity to exert external control (while maximizing its capacity for external influence). Without sovereignty at risk, fear of a space-dominant American military will subside over time. The US will maintain its hegemony as well as its security, and the world will be less threatened by the specter of a future American empire. 

Space Weap k2 Posture
Status Quo Force posture will cause inevitable overstretch means their backlash DA’s are inevitable – deterrence based force posture is key 

Klare, 10 - Five Colleges professor of Peace and World Security Studies, whose department is located at Hampshire College, defense correspondent of The Nation magazine, and author of Resource Wars and Blood and Oil: The Dangers and Consequences of America's Growing Petroleum Dependency (Michael, “'Two, Three, Many Afghanistans'”, 4/8, The Nation, http://www.thenation.com/issue/april-26-2010)

Now we have President Obama and his domineering Defense Secretary, Robert Gates, both of whom have criticized the Pentagon's emphasis on conventional combat at the expense of low-intensity 

warfare. Iraq, Obama has said, was the "wrong" war, a distraction from the more urgent task of defeating Al Qaeda and its network of allies, including the Afghan and Pakistani Taliban. To rectify this strategic bungling, as he sees it, Obama has been redeploying combat resources from Iraq to Afghanistan. But this is just the beginning of his grand vision: Obama seeks to fashion a new military posture that shifts the emphasis from conventional combat to brush-fire wars and counterinsurgency. "The struggle against violent extremism will not be finished quickly, and it extends well beyond Afghanistan and Pakistan," Obama declared at West Point on December 1. "Unlike the great power conflicts and clear lines of division that defined the twentieth century, our effort will involve disorderly regions, failed states, diffuse enemies." To prevail in these contests, "we'll have to be nimble and precise in our use of military power. Where Al Qaeda and its allies attempt to establish a foothold--whether in Somalia or Yemen or elsewhere--they must be confronted by growing pressure and strong partnerships." Clearly, this is a long-term strategy with far-reaching implications. Even if Obama brings some forces back from Afghanistan in the summer of 2011, as he has pledged, US troops are likely to be engaged there (some perhaps in a covert mode) and in a number of other hot spots--"two, three, many Afghanistans," to put Che's dictum into contemporary parlance. This strategy, first enunciated in a series of speeches by Obama and Gates, has been given formal character in the Quadrennial Defense Review, the Pentagon's Congressionally mandated overhaul of strategy. Released on February 1, the QDR is expected to guide military planning over the next four years and to govern the Pentagon's budget priorities. Like earlier Pentagon reviews, the 2010 QDR begins by reaffirming America's stature as a global power with global responsibilities--a burden no other country can shoulder. "The strength and influence of the United States are deeply intertwined with the fate of the broader international system," the document asserts. "The U.S. military must therefore be prepared to support broad national goals of promoting stability in key regions, providing assistance to nations in need, and promoting the common good." But while this globalist mission has remained unchanged for many decades, the nature of the threats confronted by American forces has changed dramatically. "The United States faces a complex and uncertain security landscape in which the pace of change continues to accelerate," the QDR indicates. "The rise of new powers, the growing influence of non-state actors, the spread of weapons of mass destruction and other destructive enabling technologies...pose profound challenges to international order." The United States also faces a danger not unlike that envisioned by Kennedy in 1961: the emergence of radical insurgencies in the corrupt and decaying nations of the developing world. "The changing international system will continue to put pressure on the modern state system, likely increasing the frequency and severity of the challenges associated with chronically fragile states," the QDR notes. "These states are often catalysts for the growth of radicalism and extremism." In this environment, America's traditional advantages in conventional conflict--what the QDR calls "large-scale force-on-force warfare"--can no longer guarantee success. Instead, the US military must be prepared to prevail in any number of conceivable combat scenarios and employ the same sort of novel warfighting tactics as those used by America's rivals and adversaries. Our principal objective, the QDR affirms, is "ensuring that US forces are flexible and adaptable so that they can confront the full range of challenges that could emerge from a complex and dynamic security environment." Within this mandate, no priority is given greater weight than the task of preparing for an unending series of counterinsurgency campaigns in remote corners of the developing world. "The wars we are fighting today and assessments of the future security environment together demand that the United States retain and enhance a whole-of-government capability to succeed in large-scale counterinsurgency (COIN), stability, and counterterrorism (CT) operations in environments ranging from densely populated urban areas and mega-cities, to remote mountains, deserts, jungles, and littoral regions," the QDR explains. The language used here is instructive--both in the degree to which it reveals current Pentagon thinking and the ways it echoes Kennedy's outlook. "Stability operations, large-scale counterinsurgency, and counterterrorism operations are not niche challenges or the responsibility of a single Military Department, but rather require a portfolio of capabilities as well as sufficient capacity from across America's Armed Forces," the QDR states. "Nor are these type of operations a transitory or anomalous phenomenon in the security landscape. On the contrary, we must expect that for the indefinite future, violent extremist groups, with or without state sponsorship, will continue to foment instability and challenge U.S. and allied interests." As a result, "U.S. forces will need to maintain a high level of competency in this mission area for decades to come." (Emphasis added.) As the QDR makes plain, this will require substantial retooling of military capabilities. In place of "large-scale force-on-force warfare," the Pentagon must be configured to fight many small-scale conflicts in dissimilar locations on several continents at once. This requires that forces be equipped for counterinsurgency-type operations: helicopters, small arms, body armor, night-vision devices, mine-resistant vehicles, aerial gunships, surveillance drones and the like. Some of this material has already been provided to forces in Iraq and Afghanistan, but the entire military will have to be re-equipped. Also required will be increased military aid and training (provided by growing cadres of Special Forces) for the military and police forces of embattled governments in fraying Third World states. "Terrorist groups seek to evade security forces by exploiting ungoverned and under-governed areas as safe havens from which to recruit, indoctrinate, and train fighters," the QDR notes. "Where appropriate, U.S. forces will work with the military forces of partner nations to strengthen their capacity for internal security.... For reasons of political legitimacy as well as sheer economic necessity, there is no substitute for professional, motivated local security forces protecting populations threatened by insurgents and terrorists in their midst." Except for a slight modernization of terminology, these are exactly the words used by Kennedy to justify the deployment of thousands of counterinsurgency "advisers" in Vietnam, plus hundreds more in Southeast Asia, Africa and Latin America. The danger is that America's "partner nations" are not capable of deploying "professional, motivated" forces, so US soldiers will be compelled to shoulder an ever-increasing share of the burden. As proved true in Vietnam--and as is being repeated today in Afghanistan--this will likely be the case when the local army and police are viewed by the majority of the population as tools of a corrupt and unresponsive government. What should be cause for alarm is that despite the worrisome picture in Afghanistan, the Pentagon is determined to export this model to other areas, many for the first time, including Africa. "The need to assist fragile, post-conflict states, such as Liberia, the Democratic Republic of the Congo, and Sudan, and failed states such as Somalia, and transnational problems, including extremism, piracy, illegal fishing, and narcotics trafficking, pose significant challenges," the document notes. "America's efforts will hinge on partnering with African states, other international allies and partners, and regional and sub-regional security organizations to conduct capacity-building and peacekeeping operations, prevent terrorism, and address humanitarian crises." The United States is already assisting the Ugandan government in its seemingly futile efforts to eradicate the Lord's Resistance Army, a brutal guerrilla group with no discernible ideology, as well as the Somali government in its (equally futile) campaign to rid Mogadishu of Al Shabab, a militant Islamic group linked to Al Qaeda. It is likely that advisory teams from the Combined Joint Task Force-Horn of Africa, based at Camp Lemonier in Djibouti, are engaged in similar operations in North Africa and the Sahel. (The CJTF-HOA is the combat arm of the US Africa Command, a multiservice headquarters organization established by Bush in 2008 and given expanded responsibilities since then by Obama.) The Pentagon is also supporting counterinsurgency operations in Colombia, the Philippines and Yemen, among other countries. Typically, these operations entail deploying training and advisory teams, providing arms and intelligence information, and employing (often covert) specialized combat units. According to the QDR, "U.S. forces are working in the Horn of Africa, the Sahel, Colombia, and elsewhere to provide training, equipment, and advice to their host-country counterparts on how to better seek out and dismantle terrorist and insurgent networks while providing security to populations that have been intimidated by violent elements in their midst." Again, one must ask, Just how deeply is the United States involved? Where is this leading? What happens when the "host-country counterparts" prove unequal to the task? The worry that this will lead to an endless series of Vietnam- or Afghanistan-like counterinsurgencies is further heightened by the QDR's call for increased reliance on social scientists to better comprehend the perplexing social and cultural realities of these faraway places. Under its Minerva Initiative, the Defense Department is seeking "the intellectual capital necessary to meet the challenges of operating in a changing and complex environment." For those whose memory stretches back far enough, this will recall the infamous Project Camelot, a Vietnam-era Army effort to secure academic assistance in assessing public attitudes in Third World countries for counterinsurgency purposes. The greatest risk in all this, of course, is that the military will become bogged down in a constellation of grueling, low-level wars. This is the prospect of "imperial over-stretch" spoken of by Yale historian Paul Kennedy in his 1987 classic, The Rise and Fall of the Great Powers. It is also, says Fareed Zakaria in The Post-American World, the scenario we must avoid if the United States is to escape the fate of the British Empire and other failed imperiums. "Britain's strategic blunder was to spend decades--time and money, energy and attention--on vain attempts to stabilize peripheral places on the map," Zakaria wrote in 2008. "The United States could easily fall into a similar imperial trap." The Pentagon's renewed commitment to counterinsurgency and low-intensity warfare will also require a substantial investment in new hardware at a time when the country faces a record deficit, further eroding its long-term vitality. To obtain the added funds he deems necessary, Gates has asked for an $18 billion increase in the Pentagon's base budget for the 2011 fiscal year, raising total spending to $549 billion (which does not include combat costs in Iraq and Afghanistan). To gain additional financing for these projects, he has been willing to sacrifice some big-ticket items intended for major conventional wars, such as the F-22 jet fighter (discontinued in 2009). Gates calls this shift in emphasis "rebalancing," and it is said to be the guiding principle of the new Pentagon budget. "Rebalancing our forces in support of these strategic priorities means that US forces must be flexible and adaptable to confront the full range of plausible challenges," Under Secretary of Defense Michèle Flournoy, one of the QDR's principal authors, told a Pentagon press briefing on February 1. "To underwrite this flexibility...we need more and better enabling capabilities...like intelligence, surveillance and reconnaissance, rotary-wing aircraft, language skills and so forth." The danger here is that Congress--prodded by powerful interests in the military-industrial complex--will approve the specialized counterinsurgency equipment sought by Gates and Flournoy, as well as an array of costly, super-sophisticated weapons designed to fight a full-scale war with some future, Soviet-like "peer" competitor. Under these circumstances, the Pentagon budget will continue to grow. The Obama-Gates strategy thus entails a double peril. On the one hand, it risks involvement in an endless series of wars, wearing down the military and turning more and more non-Westerners against the United States--exactly the outcome envisioned by Che in his famous 1967 dictum. On the other hand, the "rebalancing" sought by Gates could lead to higher spending on low-intensity hardware while failing to curb investment in high-end weaponry, thereby producing ever-increasing military budgets, a growing national deficit and persistent economic paralysis. In the worst case, both outcomes will occur, dooming the United States to retreat, humiliation and penury. There is no reason to doubt that Obama and Gates believe they are acting in the nation's--and the world's--best interest by advocating a strategy of global counterinsurgency. Such a strategy could conceivably prevent Al Qaeda from gaining a temporary foothold in some "ungovernable area" on the fringe of the Islamic world. But it will not eliminate the conditions that give rise to Islamist extremism, nor will it ensure lasting peace. The Pentagon's new strategy can only lead, in the end, to a world of increased anti-Americanism and violence.

Space Weaponization is the ONLY internal link to a deterrence based force posture status quo efforts means its try or die for the aff 

Doleman 10 – Professor of Comparative Military Studies at the US Air Forces School of Advanced Air and Space Studies (US Military Transformation and Weapons in Space, http://www.e-parl.net/pages/space_hearing_images/Backgrounder%20Dolman%20US%20Weapons%20in%20Space.pdf) 
In his January 2002 speech on transformation, Secretary Rumsfeld stated that the United States must move toward a more realistic and balanced assessment of its military requirements, and in so doing away from the notion of large occupational forces and toward a greater emphasis on deterrence in critical theaters. Deterrence could be achieved by maintaining the capacity to swiftly defeat aggressors before they engage on American soil – in their home states – backed by the option for a massive counter-offensive to temporarily occupy an aggressor’s capital and replace the regime. Deputy Defense Secretary Paul D. Wolfowitz followed up in his address to Naval War College graduates in 2003, saying military “transformation means … more than a mechanical change, [it is] profound change … in the way we think and the way we organize; it is properly described as a cultural change.” In previous testimony to the United States Senate a year earlier, Wolfowitz explained that transformation first entails a perceptual revolution. The modern military structure must encourage innovation and intelligent risk taking. It must adopt a proactive stance in a brave new world where change is the only constant. Weapons and procedures must be cultivated that will increase American military capability while at the same time changing the way in which war is fought. Transformation will occur in a series of graduated changes that alter the force structure and equipment with which war is waged, move away from the two Major Theater War (MTW) force-planning construct, and implement a new framework for assessing risk. “In short,” Wolfowitz declared, “our operational emphasis now is on flexibility, speed, and jointness.” Rumsfeld’s and Wolfowitz’s comments, if accurate, amount to a classic Revolution in Military Affairs (RMA). The exemplary RMA is the gunpowder revolution that changed not only the form of combat in Europe, but its social and economic fabric as well. The ongoing RMA, if it lives up to the billing, will have equally profound effects. Change is expected in force structure, doctrine, and tactics. Economic and social change, in the latter case, in the structure of international society, should be anticipated. I have already described the place of precision and discrimination in the new American way of war. The broader changes of the precision RMA will be the result of a reliance on space weapons as the eventual backbone of American military power. Innovation in warfare is generally first evident in tactical weapons development. The general trend has been to enhance the lethality of weapons, through increases in accuracy, rates of fire, destructive yield, or a combination of the three. Increase in precision of fire is generally preferable to increases in rate of fire or destructive yield. Both the latter options tend to swell the physical size and production expense of weaponry and the devastation around the target – if nothing else, reducing the value of loot. Precision of fire in weapons themselves generally occurs with advances in technology, the ability to control the direction and path of the weapon en route to the target (be it a soldier, ship, or heavy division) through technology and organizational change. Precision is gained as well with superior intelligence and stealthier movement. Better intelligence provides a reduced target set, further requiring fewer shots and less destructive means. Stealth allows the weapon to get closer to the target before engaging, a reduction in range that benefits accuracy and aids in discrimination. The capacity accurately or precisely to engage a target at distances beyond the range of an opponent’s weapons is a standoff capability. Catapults in Medieval sieges and HARM cruise missiles today demonstrate standoff capability. Revolutions require more than changes in technical nuance, however. The organization of the armed forces and, of necessity, the character of governing must also be deeply affected. The first to comprehensively articulate the association between military organization and government was German social historian Otto Hintze. His observations began with the comment: ‘The form and spirit of the states’ organization will [be] determined primarily by the necessities of defense.’ According to Hintze, relations between state and military organizations are a continuous and adaptive historical process, placed in the context of the positional ordering of the state system—in other words, the balance of power. Others had noted the association, if not so systematically, but precisely how military organization determined political form was undetermined. Hintze offered a structural explanation. The military, he stated, is customarily understood to have two primary roles: defense of the state from external threat and defense of the government from internal rebellion. The former role is conducive to liberty and democracy, for it protects and nurtures society. Without a military force to shelter it, democratic society would fall prey to neighboring expansionist authoritarian states. The latter role is obviously not so conducive, as the military becomes a tool of oppression. Hintze therefore espoused that a military structure dominated by the army is prone to succumbing to the latter role, but one dominated by the navy is not. Hintze argued that this was due to the capacity of outward force protection inherent in boats—vice boots. I have argued elsewhere that it is simply because the navy is not well suited for territorial occupation. For these reasons, nations that have traditionally relied on naval power for state security (e.g. Britain and the United States) developed relatively more democratic and enlightened constitutions than their land-power contemporaries did. Problematic for political idealists, however, is that militarily influenced governing structure was for Hintze geopolitically determined. Reliance on a navy is not possible in a land-locked state surrounded by hostile powers. To survive, a strong army is paramount. The good political fortune of Britain and the United States came from their isolated island and continental positions, not from any conscious decision to pursue liberal leaning naval over land power. Force structure, (at least partially) dependent on geopolitical factors, becomes the critical intervening variable determining the general character of government and interstate relations. A military organized for territorial control or expansion must of necessity have occupational capacities or functions. This means the military must have a police capacity, an ability to pacify the newly acquired subject population and to defend territory. The liberal determinist capacity of navies resides in the potential for strong outward force projection (equated here to offensive capacity and an extremely limited aptitude for internal policing). Despite some well-known examples of naval power forcing international political concessions, and spearheading successful democratic revolutions, its ability to coerce the broader citizenry is historically poor. This fits with the purpose of naval force, to challenge or command the sea. Battle fleets are extremely feeble tools of internal repression. The purpose of armies is to traverse, take, pacify, and hold territory. This function readily transforms to police control functions, limiting through capacity for direct coercion the public exploration of enhanced liberal democratic development. The argument here is the liberalizing influence historically associated with navies should focus on its traditional organization for offensive or external operations, while armies are more often (than navies) organized for defense. When infantries are employed primarily on foreign campaigns, as are those of the US, their democratizing influence is maximized by omission. It is this doctrinal focus on offense over defense, combined with a limited or weak structural capacity for territorial occupation that determines the trajectory toward or away from democracy.

A deterrence based force posture is key to international stability—loss of it triggers multiple scenarios for nuclear war

Brookes 08 – Senior Fellow for National Security Affairs at The Heritage Foundation. He is also a member of the congressional U.S.-China Economic and Security Review Commission Peter, Heritage, Why the World Still Needs America's Military Might, November 24, 2008)
Let's conjure up for a moment what a world without American mil​itary power might look like. Let's start with the Korean Peninsula. Ever since the cease-fire agreement between North Korean and Chinese forces and the United Nations was concluded in 1953, the United States military has been the predominant force reducing the risk of another conflict on the divided Korean Peninsula. Indeed, even today--55 years hence--an American four-star general leads the Combined Forces Command of U.S. and Republic of Korea forces that keep the peace against a North Korean regime that still harbors dreams of uniting--militarily if necessary--the North and South under its despotic rule. Nearly 30,000 U.S. soldiers stand shoulder to shoulder with 650,000 South Korean forces across a surely misnamed demilitarized zone (DMZ)-- arguably the last vestige of the Cold War--deter ring over one million, ideologically driven North Korean troops. Even though peace has not been officially declared between the two nations, the odds of a conflict breaking out across the DMZ remain slim due to America's commitment to stability on the peninsula. I would suggest that absent the presence of American forces and the military might behind it, including an extension the U.S.'s nuclear umbrella to South Korea, the history of the past 50 years might be quite different from what has been record ed today. A second Korean war has been--and still is--a distinct but unfortunate possibility, and I would speculate that a new war would be even more horrific than the last, if that is possible. In March 2008, a North Korean news reader on state television said that if the South Korean govern ment made even the slightest gesture of an attack, "Everything will be in ashes, not just a sea of fire, if our advanced pre-emptive strike once begins." Considering that the capital of South Korea-- Seoul, a city of more than 10 million--lies within range of 10,000 pieces of Korean People's Army artillery, which could rain an estimated one million rounds on the city in the opening hours of a con flict, I think we have to take that commentator at his word. Japan And what about Japan? American military might has been primarily responsible for Japanese security since the end of World War II. This has not only allowed Japan to prosper economically and politically--like South Korea and Germany, I might add--but has also kept Japan at peace with its neighbors. The presence of U.S. forces and the American nuclear deterrent has also kept Japan from exercis ing a nuclear option that many believe it might take, considering the rise of China, North Korea's nuclear breakout, its advanced scientific and technical capa bilities, and indigenous nuclear power industry--a producer of a significant amount of fissile material from its reactors. Political and historical considerations aside, many believe that Japan could quickly join the once-exclu​sive nuclear weapons club if it chose to do so, resulting in unforetold challenges to regional security. China and Taiwan Further to the south, what about stability across the Taiwan Strait? We know that China is undergoing a major mil itary buildup, especially involving its power projec tion forces--i.e., air force, navy, and ballistic missile forces, all aimed at Taiwan. Indeed, today Beijing has the world's third largest defense budget and the world's fastest growing peacetime defense budget, growing at over 10 percent per year for over a decade. It increased its defense budget nearly 18 percent annually over the past two years. I would daresay that military tensions across the 100-mile-wide Taiwan Strait between Taiwan and China would be much greater today if not for an implied commitment on the part of the United States to prevent a change in the political status quo via military means. China hasn't renounced the use of force against its neighbor and rival, Taiwan, a vibrant, free-market democracy. It is believed by many analysts that absent American military might, China would quickly unite Taiwan with the main land under force of arms. In general, the system of military alliances in Asia that the United States maintains provides the basis for stability in the Pacific, since the region has failed to develop an overarching security architecture such as that found in Europe in NATO. Europe, Russia, and NATO And what of Europe? I hope we can all agree that NATO was a critical element in the security of Europe during the Cold War. In fact, I would argue that American military power was a sine qua non of NATO's success during the Cold War. Today, the likelihood of a major war in Europe is thankfully just about nil, but troubling issues such as Bosnia and Kosovo have required American mil itary participation--and leadership. But what about the resurgence of Russia on the edges of NATO and the European Union? Which direction will Moscow take in the years to come? It's not fully clear, but some of the signs are quite ominous. We do know that Russian Prime Minister Vladimir Putin has promised a nearly 30 percent increase in the Russian defense budget for 2009 for reasons that can only be associated with a desire by Moscow to exert increasing leverage in its tradition al sphere of influence--and perhaps beyond. We also know Russia has conducted more ballistic mis sile tests this year than any year since the end of the Cold War. We further know that the Kremlin has planted a flag on the seabed at the North Pole, asserting claims to an area the size of France, Germany, and Italy combined--an area which may hold one-third of the world's total undiscovered energy reserves. Russian action in Georgia and threats against Ukraine aren't comforting, either. Considering the weak defense spending in Europe, who will be able to stand up to this new Russia if necessary? I would suggest that, absent American military might, NATO--or any future European defense force--might be little more than a paper tiger in the shadow of the Russian bear. And who will provide balance to Iran's rise in the Middle East? It's my view that Iran has grand ambi tions for itself, including regional hegemony, attempting to exert its influence across the Middle East from the Persian Gulf to the Mediterranean Sea. Which country's military is capable of projecting sufficient power into that part of the world to pre vent such a potentially destabilizing turn of events? Only the United States. The same is true for the U.S.-NATO operations in Afghanistan and Coalition operations in Iraq today. Few--if any--countries today could sustain power-projection operations for so long so far from their shores. Beyond Geopolitics And beyond geopolitics? The United States military has also been a central player in the attempts to halt weapons of mass destruction (WMD) and ballistic missile proliferation. In 2003, President Bush created the Prolifera tion Security Initiative (PSI), an initiative to counter the spread of WMD and their delivery systems throughout the world. The U.S. military's capabili ties help put teeth in the PSI, a voluntary, multilat eral organization of 90-plus nations which uses national laws and joint military operations to fight proliferation. While many of the PSI's efforts aren't made pub lic due to the potential for revealing sensitive intel ligence sources and methods, some operations do make their way to the media. For instance, accord ing to the U.S. State Department, the PSI stopped exports to Iran's missile program and heavy water- related equipment to Tehran's nuclear program, which many believe is actually a nuclear weapons program. In the same vein, the United States is also devel oping the world's most prodigious-ever ballistic missile defense system to protect the American homeland, its deployed troops, allies, and friends, including Europe. While missile defense has its crit ics, it may provide the best answer to the spread of ballistic missiles and the unconventional payloads, including the WMD, they may carry. Unfortunately, the missile and WMD prolifera tion trend is not positive. For instance, 10 years ago, there were only six nuclear weapons states. Today there are nine members of the once-exclusive nucle ar weapons club, with Iran perhaps knocking at the door. Twenty-five years ago, nine countries had bal listic missiles. Today, there are 28 countries with ballistic missile arsenals of varying degrees. This defensive system will not only provide deter rence to the use of these weapons, but also provide policymakers with a greater range of options in pre venting or responding to such attacks, whether from a state or non-state actor. Perhaps General Trey Obering, the Director of the Missile Defense Agency, said it best when describing the value of missile defense in countering the grow ing threat of WMD and delivery system prolifera tion: "I believe that one of the reasons we've seen the proliferation of these missiles in the past is that there has historically been no defense against them." In 2007, the United States also created a new command called AFRICOM--Pentagonese for Afri can Command. Its purpose is to use American forc es and resources to promote peace and stability across the vast African continent. The U.S. military's mission is to support and train armed forces in Afri can states and regional security arrangements so they can appropriately respond to threats, evolving crises, or even humanitarian disasters such as the genocide in Darfur. In addition, US defense intelligence assets, espe cially satellites, provide critical information to allied governments and the international community, including early warning of crises and ongoing sup port during emergencies or hostilities. For example, U.S. intelligence collection was critical in the Colombian army's rescue of 15 hostages held by the FARC guerilla group, including a former presiden tial candidate, this past summer. The reach of the U.S. military was also critical in providing aid to tsunami victims in Southeast Asia and the devastating earthquake in Pakistan. The American medical ship USNS Mercy and the amphibious ship USS Kearsarge conduct numerous humanitarian missions around the world every year, bringing much-needed care to those in need. Moreover, the U.S. Navy patrols the world's oceans--free of charge, I might add--providing freedom of the seas and protecting against sea ban ditry and piracy, which is a growing problem, espe cially in Southeast Asia and off the Horn of Africa. Indeed, should Iran attempt to close the Strait of Hormuz, a strategic waterway which carries 20 per cent-40 percent of the world's oil supply, which it has threatened to do on numerous occasions, the U.S. Navy is the only maritime force in the world today that could effectively intervene to keep it open--or would be willing to do so. In addition to stationing more than 150,000 of its brave young men and women overseas in Europe and Asia, often far from kith and kin, in pursuit of peace and stability, the American military also sup ports the over 100,000 troops involved in U.N. peacekeeping operations around the globe. Not only does the U.S. provide the lion's share of the U.N. budget, including peacekeeping, but it also provides soldiers; arguably more important, Ameri ca's armed forces provide critical logistics, strategic lift, and intelligence support to these forces. In fact, former U.N. Secretary General Kofi Annan said that U.N. peacekeeping just can't be done without Amer ican involvement. Lastly, U.S. military research has supported the development of new technologies which often find their way to benefit the civilian sector--technolo gies which directly and indirectly support stability. These innovations include information technology, such as the creation of the Internet, communica tions, aviation, space systems, medicine, nuclear and alternative fuels, and even clean water technol ogy--a critical need in the developing world today. An Unsought Duty Of course, in my view, this is just a cursory reflection on the importance of U.S. military power in the world today. There is also the history that stretches back to the liberation of Kuwait, not to mention the sacrifices in blood and treasure made in the last century during the Cold War and the con flicts in Vietnam, Korea, Europe, and Asia. The United States has achieved a particular fate-- one I'm not sure it would have chosen for itself. Fol​lowing great wars in Europe and Asia in the last century, we--the Americans--found ourselves fully enmeshed in the fate of the international order. To paraphrase a Founding Father, James Madison, Americans would much prefer to be the friends of liberty everywhere but the guardians only of our own. And to quote a former U.S. Senator, "America is not an imperial power, but it has become, in the absence of other alternatives, a kind of managerial power. It is no longer safe to ignore in principle what necessity has required us to accept in practice." Unfortunately, in the role of helping to provide for global stability, as a practical matter, there is nobody else to relieve the United States of this duty--at least for the moment. While some would like to see the United Nations in this role, it has been nothing short of a disappointment. The U.N., in its current configuration, is fundamentally inca pable of carrying out its original purposes--pre venting and responding to aggression. In truth, while the U.N. means well, and often does well especially on humanitarian issues, it is hamstrung by its own diversity of values and interests, leaving it often quite feckless in dealing with the security matters that everyone agrees require action. 
a2 Backlash 

No Backlash – 

A. No Country has the ability to compete with the US in military space and too much investment which means we can access the case before your impacts 

B. The DA is terminally non-unique  since countries are already pissed off at our current force posture means the plan would not push us over the brink 

Doleman 10 – Professor of Comparative Military Studies at the US Air Forces School of Advanced Air and Space Studies (US Military Transformation and Weapons in Space, http://www.e-parl.net/pages/space_hearing_images/Backgrounder%20Dolman%20US%20Weapons%20in%20Space.pdf) 
Weapons in Space and Hegemonic War and America would respond … finally. But would another state? I have already pointed out that if America were to weaponize space today, it is unlikely that any other state or group of states would find it rational to counter it in kind. The fact is that should the US develop and deploy weapons in outer space it would represent the addition of a potent new military capacity that would assist in extending the period of American hegemony well into the future. This would clearly be threatening, and America must expect severe condemnation and increased competition in peripheral areas. But such an outcome is still less threatening than any other state doing so, for two essential reasons. First, no other state can currently compete with the US in military space. The entry cost to provide the infrastructure necessary is too high; hundreds of billions of dollars, at minimum. The years of investment it would take to achieve a minimal counter-force capability—essentially from scratch—would provide more than ample time for the US to entrench itself in space, and readily counter preliminary efforts to displace it. The tremendous effort in time and resources would be worse than wasted. Most states, if not all, would therefore opt not to counter US deployments in kind. They might oppose US interests with asymmetric balancing, depending on how aggressively America uses its new power, but the likelihood of a hemorrhaging arms race in space should the US deploy weapons there –at least for the next few years—is extremely remote. Second, placement of weapons in space by the United States would be perceived as an attempt at continuing its current military dominance on land, at sea, and in the air. It would enhance military power across the board, and would extend the current period of American hegemony beyond what it would be without space weaponization. Although there is clear opposition to the current international balance of power, the status quo, there is also a sense that it is at least tolerable to the majority of states. A continuation of it is thus minimally acceptable, even to states working towards its demise. So long as the US does not employ its power arbitrarily (and I have argued that space weapons are structurally far less likely to be used in such a manner, and is at least less threatening, than an increase in current capabilities), the situation would be bearable initially and grudgingly accepted over time. On the other hand, an attempt by any other state to dominate space would rightly be perceived as an effort to break the land-sea-air dominance of the United States in preparation for a new international order. The action would be a challenge to the status quo, not a perpetuation of it. Such an event would be disconcerting to the nations that accept the current international order (including the venerable institutions of trade, finance, and law that operate within it) and intolerable to the US. As leader of the current system, the US would enact an immediate counter-space effort. As current hegemon, the US could do no less, save graciously decide to step aside. Because all states are not equal in power or interest, no state other than the US would, or could, publicly proclaim its intent to dominate space without setting off an immediate scramble … at least for the time being.

a2 China First Strike 
No risk of an impact—US currently has a huge nuclear advantage

Lieber and Press, ‘7 (July/August, Keir and Daryl, “Superiority Complex,” The Atlantic Monthly, http://www.theatlantic.com/doc/200707/china-nukes) 
In the 1990s, with the Cold War receding, nuclear weapons appeared to be relics. Russian and Chinese leaders apparently thought so. Russia allowed its arsenal to decline precipitously, and China showed little interest in modernizing its nuclear weapons. The small strategic force that China built and deployed in the 1970s and early 1980s is essentially the same one it has today. But meanwhile, the United States steadily improved its “counterforce” capabilities—those nuclear weapons most effective at targeting an enemy’s nuclear arsenal. Even as it reduced the number of weapons in its nuclear arsenal, the U.S. made its remaining weapons more lethal and accurate. The result today is a global nuclear imbalance unseen in 50 years. And nowhere is U.S. nuclear primacy clearer—or potentially more important—than in the Sino-U.S. relationship. China has approximately 80 operationally deployed nuclear warheads, but only a few of them—those assigned to single-warhead DF-5 intercontinental ballistic missiles (ICBMs)—can reach the continental United States. (There is no definitive, unclassified count of China’s DF-5 ICBMs, but official U.S. statements have put the number at 18.) China has neither modern nuclear ballistic-missile submarines nor long-range nuclear bombers. Moreover, China’s ICBMs can’t be quickly launched; the warheads are stored separately, and the missiles are kept unfueled. (Unlike the solid fuel used in U.S. missiles, the liquid fuel used to propel Chinese ICBMs is highly corrosive.) Finally, China lacks an advanced early-warning system that would give Beijing reliable notice of an incoming attack. 

No risk of a Chinese rocket hitting the United States – We would end them first 

Lieber and Press, ‘7 (July/August, Keir and Daryl, “Superiority Complex,” The Atlantic Monthly, http://www.theatlantic.com/doc/200707/china-nukes) 
China has approximately 80 operationally deployed nuclear warheads, but only a few of them—those assigned to single-warhead DF-5 intercontinental ballistic missiles (ICBMs)—can reach the continental United States. (There is no definitive, unclassified count of China’s DF-5 ICBMs, but official U.S. statements have put the number at 18.) China has neither modern nuclear ballistic-missile submarines nor long-range nuclear bombers. Moreover, China’s ICBMs can’t be quickly launched; the warheads are stored separately, and the missiles are kept unfueled. (Unlike the solid fuel used in U.S. missiles, the liquid fuel used to propel Chinese ICBMs is highly corrosive.) Finally, China lacks an advanced early-warning system that would give Beijing reliable notice of an incoming attack. This small arsenal fulfilled China’s strategic requirements in the 20th century, but it is now obsolete. The current Chinese force was designed for a different era:when China was a poor nation with a limited role on the world stage, and when U.S. and Soviet missiles were too inaccurate to carry out a disarming strike—even against Beijing’s small force. But China’s international presence is expanding, and America’s counterforce capabilities have soared. Moreover, one of the biggest constraints that would deter American leaders from contemplating a disarming strike is fading away. In the past, a U.S. preemptive attack would have generated horrific civilian casualties, but that may soon cease to be the case. How the United States achieved nuclear dominance after the Soviet Union collapsed is an open secret. The Navy refitted its entire fleet of nuclear-armed submarines with new, highly accurate Trident II missiles and replaced many of the 100-kiloton W76 warheads on these missiles with 455-kiloton W88 warheads. (One kiloton is the explosive energy released by 1,000 tons of TNT.) The result is an unprecedented combination of accuracy and destructive power, essential for an attack on hardened silos. The Navy also recently tested a GPS guidance system that would dramatically boost the accuracy, and thus lethality, of the submarine missile arsenal. For its part, the Air Force has improved the guidance systems of land-based Minuteman III missiles. Many of these missiles are also being “retipped” with more-powerful warheads—and more-accurate reentry vehicles—taken from recently retired MX (“Peacekeeper”) missiles. The Air Force has also upgraded the avionics on B-2 bombers. These nuclear-mission-capable bombers are already “stealthy,” but the upgrades improve the planes’ ability to penetrate enemy airspace secretly, by flying very low and using the terrain to shield them from radar. Perhaps as important, the United States is pursuing a slew of nonnuclear weapons that will provide officials options they may find more palatable if they decide to attack an adversary’s nuclear arsenal. These include precision “bunker buster” conventional bombs, high-speed long-range cruise missiles, and conventionally armed ballistic missiles—each of which could be used to destroy enemy missile silos. Furthermore, Washington is undertaking initiatives—including advances in antisatellite warfare and in wide-area remote sensing, designed to find “relocatable” mobile missile launchers—that will make China’s nuclear forces vulnerable. Even a missile-defense system substantially boosts U.S. offensive counterforce capabilities. Critics of this system are right in claiming that it could not shield America from even a modest nuclear attack (e.g., 25 warheads), because it would be easily overwhelmed by decoy warheads and the “penetration aids” that would accompany an adversary’s missiles. But it could enhance offensive nuclear capabilities, by “mopping up” a small number of incoming warheads that survived a U.S. first strike. America’s growing counterforce power reflects its concern about China’s emergence as what Pentagon planners call a “peer competitor.” In 2006, the Pentagon warned: “Of the major and emerging powers, China has the greatest potential to compete militarily with the United States.” Not surprisingly, the U.S. is pursuing dominance over China across the military spectrum—building up its conventional-warfare, space-warfare, and information- warfare capabilities, as well as its missile-defense and offensive nuclear-strike systems. Changes in war plans and shifts in the location of nuclear forces confirm that American nuclear upgrades are linked to the perception that China may become a threat. In 1997, the Clinton administration made the first major change in presidential guidance for nuclear-war plans since the early 1980s, broadening the spectrum of Chinese targets. Leaked excerpts from the Pentagon’s 2001 Nuclear Posture Review called for the United States to be prepared to use nuclear weapons against China. And the head of the U.S. Missile Defense Agency, Lieutenant General Henry A. Obering III, acknowledged that his agency’s plans are not entirely focused on “rogue states” or the “axis of evil.” In fact, the Missile Defense Agency also plans for Chinese contingencies. Perhaps the most concrete sign of the increased prominence of China in U.S. nuclear-war plans is the transfer of five nuclear-armed submarines from their Atlantic base at Kings Bay, Georgia, to the Pacific base at Bangor, Washington; two-thirds of the U.S. strategic submarine fleet is now based in the Pacific. Finally, in May 2006, it was reported that the Pentagon had adopted a new war plan to defend Taiwan from a Chinese attack by striking Chinese targets, potentially with nuclear weapons. Of course, it’s difficult to ascertain Washington’s intentions, but as a 2003 Rand report on the future U.S. nuclear arsenal concluded, “What the planned force appears best suited to provide beyond the needs of traditional deterrence is a preemptive counterforce capability against Russia and China. Otherwise, the numbers and the operating procedures simply do not add up” (emphasis in original). These changes do not mean that the United States is adopting a nuclear first-strike strategy—it strongly prefers to fight any future wars without resorting to nuclear weapons. Rather, the United States is honing its nuclear capabilities for three broad purposes: to deter conventional or nuclear attacks, to strengthen its leverage against nuclear-armed adversaries during high-stakes crises or wars, and to give itself better nuclear options in dire circumstances.

No risk of a Chinese rocket hitting the United States – We would end them first 

Lieber and Press, ‘7 (July/August, Keir and Daryl, “Superiority Complex,” The Atlantic Monthly, http://www.theatlantic.com/doc/200707/china-nukes) 
Although China’s long-range missiles are deployed in a lightly populated region, lethal fallout from an attack would travel hundreds of miles and kill more than 3 million Chinese civilians. American leaders might have contemplated such a strike, but only in the most dire circumstances. But things are changing radically. Improved accuracy now allows war planners to target hardened sites with low-yield warheads and even airbursts. And the United States is pushing its breakthroughs in accuracy even further. For example, for many years America has used global-positioning systems in conjunction with onboard inertial-guidance systems to improve the accuracy of its conventionally armed (that is, nonnuclear) cruise missiles. Although an adversary may jam the GPS signal near likely targets, the cruise missiles use GPS along their flight route and then—if they lose the signal—use their backup inertial-guidance system for the final few kilometers. This approach has dramatically improved a cruise missile’s accuracy and could be applied to nuclear-armed cruise missiles as well. The United States is deploying jam- resistant GPS receivers on other weapons, experimenting with GPS on its nuclear-armed ballistic missiles, and planning to deploy a new generation of GPS satellites—with higher-powered signals to complicate jamming. The payoff for equipping cruise missiles (or nuclear bombs) with GPS is clear when one estimates the civilian casualties from a lower-yield, airburst attack. We asked Matthew McKinzie, a scientific consultant to the Natural Resources Defense Council and coauthor of the 2006 study, to rerun the analysis using low-yield detonations compatible with nuclear weapons currently in the U.S. arsenal. Using three warheads per target to increase the odds of destroying every silo, the model predicts fewer than 1,000 Chinese casualties from fallout. In some low-yield scenarios, fewer than 100 Chinese would be killed or injured from fallout. The model is better suited to predicting fallout casualties than to forecasting deaths from the blast and fire, but given the low population in the rural region where the silos are, Chinese fatalities would be fewer than 6,000 in even the most destructive scenario we modeled. And in the future, there may be reliable nonnuclear options for destroying Chinese silos. Freed from the burden of killing millions, a U.S. president staring at the threat of a Chinese nuclear attack on U.S. forces, allies, or territory might be more inclined to choose preemptive action.

No Risk of an Impact – US Nuclear dominance deters china from attacking and intel proves that China’s ICBM’s are terrible 

Lieber and Press, ‘7 (July/August, Keir and Daryl, “Superiority Complex,” The Atlantic Monthly, http://www.theatlantic.com/doc/200707/china-nukes) 
Finally, if China threatened to launch nuclear attacks against America’s allies, its territory, or its forces in Asia, nuclear primacy would make a preemptive first strike more palatable to U.S. leaders. Any decision to attack China’s ICBM force, though, would be fraught with danger. A missile silo might have escaped detection. Furthermore, a strike on China’s 18 ICBMs would leave Beijing with roughly 60 shorter-range nuclear missiles with which to retaliate against U.S. forces and allies in the region. However, in the aftermath of a “clean” disarming strike—one that killed relatively few Chinese—American leaders could credibly warn that a Chinese nuclear response would trigger truly devastating consequences, meaning nuclear attacks against a broader target set, including military, government, and possibly even urban centers. In light of warnings from Chinese defense analysts and from within China’s military that it might use nuclear weapons to avoid losing Taiwan, an American president might feel compelled to strike first. In this terrible circumstance, he or she would reap the benefits of the past decade’s counterforce upgrades. But America’s growing counterforce strength is a double- edged sword. To date, China’s nuclear modernization has progressed very slowly. Beijing is working to deploy new mobile ICBMs and ballistic-missile submarines, but U.S. estimates of when these systems will become operational have repeatedly been pushed back. However, as China’s role in the world changes, and especially as its leaders come to appreciate American counterforce capabilities, Beijing will face increasing pressure to accelerate and expand these programs—and it may already be doing so. Because America has spent decades honing its antisubmarine- warfare skills and technology, a few new Chinese nuclear-armed submarines wouldn’t substantially reduce Beijing’s vulnerability. A more attractive path would be to deploy hundreds of new mobile missiles. Of course, U.S. officials would likely view deployment of these missiles as a sign of growing bellicosity—and, amid worsening relations, would undertake additional military preparations. Furthermore, American efforts to permanently secure nuclear primacy might encourage what defense experts call “crisis instability” and increase the chance of an inadvertent escalation. If China doesn’t redress its nuclear vulnerability in peacetime, it may feel great pressure to do so during a brewing crisis or conventional war—simply to protect its forces. But a Chinese decision to arm a portion of its ICBM force, or to disperse its shorter-range mobile nuclear missiles, might be misinterpreted by the U.S. as nuclear blackmail or preparation for a nuclear attack (for example, on American military bases in Asia). Such a step could trigger the preemptive attack that the Chinese action was meant to forestall. The greatest dangers of nuclear escalation, however, would arise during a conventional military confrontation between the U.S. and China. Contemporary American military doctrine is designed to rattle and confuse an adversary by degrading and overwhelming its command apparatus. Since at least 1991, a high priority in U.S. air campaigns has been to deny the enemy “situational awareness” by targeting its electricity supply, communications infrastructure, radar sites, and military-command bunkers. This may help win conventional battles, but it’s counterproductive if the goal is to prevent nuclear escalation. Glimpsing only a confused picture of the battlefield, and knowing that their radar coverage has been heavily damaged, Chinese leaders would feel tremendous pressure to put their nuclear forces on alert, especially those that can be dispersed (that is, their medium-range mobile missiles). These steps could trigger a U.S. escalation. The previous period of American nuclear primacy—the 1950s and early 1960s—illustrates some of the strategic implications of such preeminence. The United States was able to force the Soviet Union to concede during a series of crises over Berlin from 1958 to 1961. At the peak of the 1961 Berlin crisis, President Kennedy carefully explored launching a surprise nuclear attack to disarm Soviet forces. Soviet leaders, although unaware of these deliberations, knew that any escalation was a losing proposition for them, and they backed down. Also telling is the Cuban missile crisis of 1962. The U.S. strategic nuclear advantage helps explain why the Soviet Union sought to place missiles in Cuba in the first place: The Soviets had very few missiles that were capable of reaching American cities. But U.S. nuclear primacy—albeit eroding by 1962—also contributed to the Soviet decision to withdraw the missiles, because Khrushchev believed the United States was prepared to launch a major war, including massive nuclear strikes, against the Soviet Union. America’s nuclear primacy over China likely will have similarly beneficial and dangerous consequences. Optimists might find solace in the argument that nuclear primacy is irrelevant. Perhaps China’s leaders will feel no pressure to build new arms in peacetime or to escalate in wartime, because they believe the United States would never risk launching a counterforce strike. 
a2 Hedging 
The Hedging strategy is Illogical - Allows countries to get the lead in tech development which would kill American primacy 

Doleman 10 – Professor of Comparative Military Studies at the US Air Forces School of Advanced Air and Space Studies (US Military Transformation and Weapons in Space, http://www.e-parl.net/pages/space_hearing_images/Backgrounder%20Dolman%20US%20Weapons%20in%20Space.pdf) 
The last argument has prompted members of the pro-military space and anti-weaponization parties to unite under the so-called hedging strategy. Hedging has even been linked to the ‘fastfollower’ strategy now popular with high-tech business gurus. In this, the US continues to spend money on research and development, but not testing or deployment of any kind. Thus, the argument goes, should another state attempt to deploy weapons in space, the US could quickly mobilize to compete. Everyone is happy. The pro-military space advocates of the hedging strategy do so because they calculate it is the best means to maintain funding in the near-term, and anyhow, space war is inevitable so why not stay in the mix. The anti-weaponization advocates see it as a means to by time. It is difficult to fund a weapon system that is not showing results, and after years of noticing an absence of space war between superpowers, funding will be cut from all budgets. The strategy is thus the greatest hope for advantage of two sides with diametrically opposed aims, but it is not true compromise, the situation where both sides forego some of their aims so that others can be met. It is instead the forwarding of a competition that appears unwinnable to a later time, when the odds will have changed to favor one side or the other. It is a postponement of competition, not a resolution of it. It is therefore fatally flawed in its employ as either anchor for or bulwark against the possibility of an arms race. As has been argued, should the US attempt to weaponize space today, no other state could counter it. No space arms race would unfold. To wait until another state is capable of deploying space weapons—and one would have to assume such a state would postpone its attempt until it could launch a considerable force into orbit—a space race is all but guaranteed! And not only is the hedging strategy particularly susceptible to the technology X argument above, it argues for a reactive posture from the United States. Hoping that either weapons will or will not come is a poor substitute for strategy. In a previous work, I outlined an argument for seizure of low-earth orbit as the geopolitically determined dominant ground in the near future of warfare. The advantage of occupying the top of the gravity well is such that once ensconced, a state willing to defend its position cannot be outflanked. Attempts to dislodge it would be extremely expensive and would require enormous will on the part of an opponent. The US would have the will in such a situation, but perhaps not the funds or the capability.
a2 Kinetic Weapons
BMD can stop and track kinetic weapons – layered radar capabilities  and terrestrial interceptors solve

Frederick 2K8 – MA Thesis at THE SCHOOL OF ADVANCED AIR AND SPACE STUDIES, (Deterence and Space Based Missile Defense, Pg  14) AS 
In 2002, the George W. Bush administration directed the DOD to “begin fielding an initial BMDS [Ballistic Missile Defense System] capable of defending the US homeland, deployed troops, friends, and allies against ballistic missiles of all ranges in all phases of flight.”4 Of the nine BMD system elements in development at the Missile Defense Agency, none includes a space-based interception capability.5 Today, the continued fielding of national missile defense interceptors in Alaska and California provides limited defense from ballistic missile attack against the United States. However, this protective layer may not guard vital interests abroad and this capability shortfall weakens BMD's contribution to deterrence. The nation’s current BMD architecture relies on space components to sense and cue terrestrial interceptors. Space-based sensors can detect the heat of the burning booster during its boost phase, and transmit trajectory information to ground stations. Once the booster extinguishes and infrared sensing satellites lose track of the missile, radars can track it throughout the remaining flight time. These radars cue terrestrial-based BMD elements so they can attempt to intercept the missile. Commanders on the ground, in turn, can launch direct interceptors to destroy the missile. Currently, the United States possesses land- and sea-based kinetic kill intercept capabilities.

Nano Satellites in a debris field would act as a deterrent to ASAT capabilities – countermeasures independently deter them

Frederick 2K8 – Approved MA Thesis at THE SCHOOL OF ADVANCED AIR AND SPACE STUDIES, (Deterence and Space Based Missile Defense, Pg 20) AS 
Opponents develop countermeasures because their own capabilities are no longer as effective as originally intended. Costs and/or penalties imposed on the adversary for pursuing countermeasures may be great enough to deter them from making the attempt in the first place. Countermeasures may harden missiles, deploy faster-burning missiles, field anti-satellites (ASATs), deploy more missiles, and shift warheads to cruise missiles. These countermeasures are costly in terms of time, talent, and resources and, in the final analysis, may be futile. One countermeasure would be hardening missiles against non-kinetic SBMD capabilities, such as lasers.32 Kinetic interception capabilities, such as the failed Brilliant Pebbles program, should not be affected by this countermeasure. Further, hardening will be expensive in terms of both cost and reduced payload. Missiles could not carry as much payload due to the added weight of the hardening material and additional fuel. The increasing costs of research and development (R&D) on countermeasures may limit the number of missiles available, increasing the probable effectiveness of SBMD. The development of faster-burning missiles, a second countermeasure, could reduce the missile's period of vulnerability to SBMD.33 However, this countermeasure would decrease the range of these ballistic missiles, making them less likely to reach the United States. In such a case, theater missile defenses may be in a position to respond to these attacks. ASATs are a third countermeasure available to the adversary and could pose a serious problem. However, the extensive debris fields generated by ASAT interceptions would interfere with satellite operations so much that they would be self-deterring. If a state has an ASAT capability, they would almost certainly have satellites they want keep away from the debris field, as would other states not involved in the conflict. A fourth countermeasure available to the adversary is the fielding of more missiles to saturate the missile defense architecture.34 The saturation point depends upon the numbers of both space- and terrestrial-based interceptors deployed. Space-based interceptors could strike ballistic missiles in boost phase. Because decoys and countermeasures are deployed after boost phase, this boost-phase work would lighten the load for midcourse and terminal phase defenses. SBMD interceptors would increase the effectiveness of the current BMD architecture even if the adversary employs countermeasures, but they might also deter an adversary from employing ballistic missiles altogether. The last countermeasure might involve the opponent shifting from ballistic missiles to cruise missiles. Cruise missiles remain beneath the atmosphere where SBMD may not be effective due to the difficulty of penetrating the Earth’s atmosphere. The adversary would pay a penalty in terms of speed, reach, and destructive potential for using cruise missiles instead of ballistic missiles. These penalties, in combination with existing cruise missile defenses, would make their attack less likely to succeed. While SBMD interceptors may not work well against cruise missile attacks, space sensors could still trigger theater missile defenses to intercept these missiles. Getting an adversary to switch from ballistic to cruise missiles would also be a victory for those seeking to deter the proliferation of ballistic missiles and a testament to the effectiveness of SBMD.
a2 Relations Good 

1. Relations Collapse Inevitable – The Russians are preparing to attack

A.  Mock attacks
Christopher Ruddy, Media Fellow at the Hoover Institution on War, Revolution and Peace, “Russia and China Prepare for War -- Part 6:  Eleven Signs of a Russian Surprise Attack,” NEWSMAX, March 16, 1999, http://archive.newsmax.com/articles/?a=1999/3/16/84704.

2. Mock attacks. In the past two years, Russia has engaged in numerous mock attacks against the United States, including nuclear attacks. On February 21, 1997, then Russian Prime Minister Viktor Chernomyrdin "was at the Odinstovo nuclear command center, overseeing an exercise whose assignment was 'to destroy the US in less than an hour,'" according to a press account in Segodnya. In September of 1997 Russia's defense forces conducted a three-day nuclear attack exercise, which included a test firing of ICBM's, submarine-launched ballistic missiles, and bomber-launched cruise missiles. The Washington Times reported that in the fall of 1997, a Russian attack submarine stalked "close enough to sink ... with high speed cruise missiles" three carrier battle groups off the coast of Washington state. In October of 1998, TASS reported that Russia's Strategic Rocket Forces practiced a mock nuclear attack, firing an ICBM, against the United States. The exercise was coordinated with the Russian's strategic bomber force. The Washington Times reported that in April of 1998, "Russia's strategic bomber forces recently carried out simulated nuclear bombing raids against the United States in an exercise that included test firings of long-range cruise missiles." During these exercises, Russian bombers flew to the polar regions, as they would in an attack against the United States. These are the exercises that have been reported. Are these the actions of "America's friend?" In military strategy, mock attacks are a classic way to launch a real, surprise attack. Like high alert status, such repeated exercises create complacency on the part of American analysts who are being conditioned to view these exercises as normal. 

B.  High alert
Christopher Ruddy, Media Fellow at the Hoover Institution on War, Revolution and Peace, “Russia and China Prepare for War -- Part 6:  Eleven Signs of a Russian Surprise Attack,” NEWSMAX, March 16, 1999, http://archive.newsmax.com/articles/?a=1999/3/16/84704.

1. Russia's Alert Status. As reported last year, Russia regularly put its missiles on a high state of alert, claiming their early warning systems did not work properly. Nyquist calls these periodical high alerts "one of the ominous signs of Russian duplicity." As Nyquist explains, firing a missile is not as simple as simply "pushing a button." An alert status means, in real terms, increased activity around a missile base as fuel and other preparations are made for a launch. Putting missiles on high alert means Russia is capable of launching in a matter of hours or even minutes.  American intelligence analysts have scrupulously monitored such activity, largely through satellites. During Soviet days, an alert status would have been a huge red flag to US intelligence, leading the US to also heighten their alert status. The Russian's high state of alert and their frequent changes in alert status, have made the US military complacent. What normally would be a warning sign of an attack — Russia going on alert — is now viewed as business as usual.
C.  Bunkers

Christopher Ruddy, Media Fellow at the Hoover Institution on War, Revolution and Peace, “Russia and China Prepare for War -- Part 6:  Eleven Signs of a Russian Surprise Attack,” NEWSMAX, March 16, 1999, http://archive.newsmax.com/articles/?a=1999/3/16/84704.

10. Russia's Nuclear War Bunkers. Perhaps the clearest sign that Russia is planning on fighting and winning a nuclear war is their investment of billions of precious dollars to build a vast system of underground bunkers and shelters. This system has just one purpose: To enable millions of Russians to survive a nuclear war. In 1996 the New York Times described just one of these huge underground facilities, which was being was built under the Ural Mountains. Its size alone is staggering: Over 10 square miles of shops, homes, and storage facilities were being built underground — an area greater than that of the entire city of Washington, DC. The Times reported that the facility includes railways, factories, and apartment complexes — everything hundreds of thousands of people need to survive a nuclear war. And this is just one of scores of such facilities throughout Russia and the CIS. In 1997, the Washington Times reported that a CIA report detailed the vast underground network includes a subway from the Kremlin directly to facilities in the Ural Mountains. If the Cold War is really over and Russia is our friend, why have they built this enormous system of shelters? 

D.  Sea shift

Christopher Ruddy, Media Fellow at the Hoover Institution on War, Revolution and Peace, “Russia and China Prepare for War -- Part 6:  Eleven Signs of a Russian Surprise Attack,” NEWSMAX, March 16, 1999, http://archive.newsmax.com/articles/?a=1999/3/16/84704.

This month's war games were widely seen here as aimed at further boosting Putin's popularity ahead of presidential elections March 14. The style and size of the exercise, and the talk of "aggressors," recalled the style of Soviet-era maneuvers. Analysts noted that the drill suggested that Russia still considers a conflict with the U.S. to be a possibility.  Last October, Putin said that Russia retained the right to deliver pre-emptive military strikes, "if this practice continues to be used around the world."

E.  Gold reserves

Christopher Ruddy, Media Fellow at the Hoover Institution on War, Revolution and Peace, “Russia and China Prepare for War -- Part 6:  Eleven Signs of a Russian Surprise Attack,” NEWSMAX, March 16, 1999, http://archive.newsmax.com/articles/?a=1999/3/16/84704.

8. Russia is hoarding gold. Gold is a precious commodity, and in times of war it's even more precious. When war breaks out, the price of gold can go up 3, 5, even 10-fold overnight in a warring nation. Russia has long been one of the world's largest gold producing nations. At the end of the Soviet period, Russia was said to have had large reserves of gold, but these reserves mysteriously disappeared during the break-up of the USSR. In recent months more strange activity. In October of 1998, the Associated Press reported that Russia's gold production this year was approximately 120 tons, and that next year, the cash-strapped Russian government planned to spend $411 million to buy 50 tons of gold. The Russian government announced that it would begin something that is highly unusual: it would mint and issue to the public $1.5 billion in gold and silver coins. Still more interesting is the Interfax report just a month later. The Russian government approved legislation that abolished taxes on the sale of gold coins and ingots, giving its citizens a strong incentive to buy gold. This is extremely odd because Russia is in the middle of a major currency crisis in which their currency has been repeatedly devalued. Typically, during such a crisis, governments do everything they can to prevent their citizens from dumping the national currency and buying foreign currencies or gold Nyquist believes that the Russian government is encouraging its citizens to buy gold because it wants to have as much gold as possible within its borders in the event of war. The Russian government knows that gold would be the most stable currency in a war time economy. 

F.  Missile defense

Christopher Ruddy, Media Fellow at the Hoover Institution on War, Revolution and Peace, “Russia and China Prepare for War -- Part 6:  Eleven Signs of a Russian Surprise Attack,” March 16, 1999, http://archive.newsmax.com/articles/?a=1999/3/16/84704.

11. Russia has a sophisticated anti-ballistic missile system. According to William Lee, a former Defense Intelligence Agency analyst, Russia has between 10,000 and 12,000 anti-ballistic missiles ringing Russia, controlled by 18 battle management radar systems. The only possible use for this system is to neutralize a nuclear counterattack by the United States. Under Russia's 1972 Anti-Ballistic Missile Treaty with the United States, this anti-missile system is completely illegal. Moreover, the system is widely believed to use nuclear weapons at the tips of their interceptor missiles, which could be exploded high above the atmosphere to knock out incoming US missiles. Clinton has yet to utter one word of protest. 

2. And, relations are impossible – multiple warrants

Suslov 10 – Deputy Director for Research at the Council on Foreign and Defense Policy (Dmitry, May 18, “US-Russia relations after the New START treaty”, http://en.rian.ru/valdai_op/20100518/159060786.html), 
That is not to say, however, that U.S.-Russia relations have matured into a stable partnership. First, the level of mutual trust is still very low (as demonstrated by the talks on the New START treaty and the U.S. plans to deploy missile defense systems in eastern Europe). Second, the main obstacles in their relations remain; the sides have put off dealing with them, which will result in growing antagonism in the future.  Third, the agenda for U.S.-Russia relations is very limited and rooted in the sides’ desire to achieve other, more important foreign policy goals rather than the desire to promote a stable relationship. Moreover, the adoption of the New START treaty has greatly reduced the positive potential of the bilateral agenda, which is dominated by military problems. Fourth, there are major problems even where the countries’ interests seem to coincide, and it takes a great deal of political will to promote this cooperation and overcome new obstacles. Proof of this was provided by the talks on the New START treaty and cooperation on Iran and Afghanistan. Fifth, the sides have failed to develop a strong economic relationship, and their bilateral trade and economic cooperation has plunged by almost 50% since the start of the crisis. And sixth, there is no mechanism in place that would prevent U.S.-Russia relations from deteriorating into hostility and political confrontation if the political situation changes and disagreements reach a critical level. In other words, bilateral relations are not insured against a rollback.
3. US – Russian Relations collapse are impossible – no political cooperation, change in foreign policy 

Baran 10 – Senior Fellow and Director, Center for Eurasian Studies at the Hudson Institute – (US – Russian Relations: Is conflict inevitable, http://www.fbird.com/assets/US%20-%20Russian%20Relations%20-%20Is%20Conflict%20Inevitable__628200714258.pdf) 

Fifteen years after the fall of communism, Russia is reverting to patterns of behavior characteristic of the Soviet Union. This is reflected in foreign policy, in domestic policy and in the realm of ideas. In foreign policy, Russia increasingly seeks to frustrate the goals of the West. On February 7, President Putin, in a speech to the Munich security conference, accused the U.S. of “overstepping its borders in all spheres,” and imposing itself on other states. He accused the U.S. of a “hyper-inflated use of force.” Insofar as the policies of the U.S. have been undertaken either to protect the U.S. and other countries against terrorism or to promote and strengthen democracy, it is hard to interpret Putin’s words other than as a call for the U.S. to forswear almost all influence in the world and to leave the fate of democracy to the world’s dictators. In domestic policy, Russia has steadily destroyed political pluralism. The Duma was reduced to subservience, as were the courts. Oligarchic wealth was put at the service of the regime, the free press was all but eliminated (a few exceptions remain) and NGOs were placed under bureaucratic control. With independent centers of power in this way effectively neutralized, the fate of the country is in the hands of a small group of rulers divided by their hatred of each other and driven by their fear of losing control over the country’s wealth. In addition to a retrograde foreign and domestic policy, the Russian regime has made efforts to develop a new, undemocratic ideology. Leaders of the Russian Orthodox Church, which has become a pillar of the regime, have denied the universal validity of human rights. The Russian foreign minister, Sergei Lavrov has declared Russia’s neutrality in what he calls “the West’s supposedly inevitable conflict with Islamic civilization.” At the same time, Alexander Solzhenitsyn, now a strong supporter of the Putin regime, has equated human rights with the “right” of a caveman to “snatch a piece of meat from his neighbor or hit him over the head.” The danger of these developments is that they are capable of defining a durable system of anti-Western authoritarian rule. Recent developments show that there is a sharp divergence between Russia’s interests and the interests of the small group of people who run it. The result has made Russia a disruptive and unpredictable force in international relations and a danger to itself. The best way to counteract authoritarianism in Russia and the tendency, once again, to live in a world of illusions is for the U.S. to demonstrate strict fidelity to its own values. By demonstrating that we have principles that we are ready to defend, we will positively influence Russian policy and offer needed support to the liberal minority in Russia that shares the values of the West. 
a2 Russia First Strike 
The Combination of Russian nuclear deterioration and  U.S. modernization proves the US would win
Keir A. Lieber and Daryl G. Press, Assistant Professor of Political Science, University of Notre Dame, and Associate Professor of Political Science, University of Pennsylvania, “The End of MAD? The Nuclear Dimension of U.S. Primacy,” INTERNATIONAL SECURITY, v 30 n 4, Spring 2006, p. 7-8. http://belfercenter.ksg.harvard.edu/files/is3004_pp007-044_lieberpress.pdf
In the last fifteen years, however, the strategic nuclear balance has shifted profoundly. Part of the shift is attributable to the decline of the Russian arsenal. Compared with the Soviet force in 1990, Russia has 58 percent fewer intercontinental ballistic missiles (ICBMs), 39 percent fewer bombers, and 80 percent fewer ballistic missile submarines (SSBNs).16 Furthermore, serious maintenance and readiness problems plague Russia’s nuclear forces. Most of Russia’s ICBMs have exceeded their service lives, and a series of naval accidents— highlighted by the sinking of the attack submarine Kursk in 2000— reºect the severe decay of the ºeet.17 Budgetary constraints have also dramatically reduced the frequency of Russia’s submarine and mobile ICBM patrols, increasing the vulnerability of what would otherwise be the most survivable element of its arsenal. Since 2000, Russian SSBNs have conducted approximately two patrols per year (with none in 2002), down from sixty in 1990, and apparently Russia often has no mobile missiles on patrol.18 Finally, Russia has had difªculty maintaining satellite observation of U.S. ICBM ªelds, and gaps in its radar network would leave it blind to a U.S. submarine-launched ballistic missile (SLBM) attack from launch areas in the Paciªc Ocean.19 While the Russian strategic arsenal has eroded, the United States has continued to modernize its weapons. U.S. strategic forces have shrunk in number since the end of the ColdWar, but they have become more lethal. The U.S. submarine force has undergone nearly continuous improvement over the past ªfteen years. The deployment of the highly accurate Trident II (D-5) SLBM was a Cold War decision, but the United States stuck with the deployment plans and has steadily reªtted its entire SSBN ºeet to carry the new missile.20 Furthermore, the United States has signiªcantly increased the lethality of the original Trident II missile against hard targets such as missile silos: the navy replaced nearly 400 of the 100-kiloton W76 warheads on these missiles with the more powerful 455-kiloton W88 warhead, creating an incredibly lethal combination of accuracy and warhead yield. Other upgrades to Trident II include a more accurate reentry vehicle (RV) and other improvements to increase the missile’s accuracy.21 The United States has also been upgrading its land-based missiles and strategic bombers. Although the United States ªnished dismantling the MX Peacekeeper ICBM in 2005 in accordance with its arms control commitments, the key elements that gave the MX exceptional lethality are being preserved. The nuclear warheads and advanced RVs from the MX are beginning to replace the lower-yield warheads and less accurate RVs on 200 Minuteman III ICBMs. In addition, the Minuteman guidance systems have been upgraded to roughly match the accuracy of the retired MX.22 In another example of U.S. force modernization, the B-2 bomber has been given upgraded avionics that allow it to avoid radar by ºying at extremely low altitude.23 At ªrst glance, this seems like a strange capability to give the B-2: the aircraft is so stealthy that it seems hard to justify the risks of very low altitude ºight (e.g., crashing into the ter-rain) to reduce the bomber’s exposure to radar. However, against an adversary with an extremely sophisticated air defense network (e.g., Russia today or China in the future), very low-level ºight may be necessary to penetrate enemy airspace. 
Russia will resort to asymmetric warfare in space to defeat the US not conventional

Smith 11 – 1st lieutenant Milstar Payload Engineer, 4th Space Operations Squadron and BA in Astronautical Engineering (Justin, The Age of Asymetric Warfare, http://www.schriever.af.mil/shared/media/document/AFD-070906-083.pdf) 

This notion came to stark relief on 11 January 2007, when China successfully tested an antisatellite (ASAT) weapon on one of its own satellites.3 Suddenly, space assets which had operated without credible threats for years suddenly had become potential targets. This test did more than demonstrate the ability of a foreign power to destroy on-orbit systems; it may have very well ended the golden age of undisputed space supremacy that America has enjoyed since the Cold War, demanding change to current doctrine and revealing a critical vulnerability in the realm of asymmetric space warfare. Sun Tzu’s quote (below) reveals a very simple, yet important lesson. The US has developed a certain sense of inevitable complacency over its unchallenged superiority to date in space. The comfort with our current posture is a product of many influences, but one is particularly significant. Consider our only credible enemy in the history of space warfare, the former Soviet Union. Early on, the USSR sought to win the space race, intending to attain the ultimate high ground and use it as a force multiplier to accomplish its regional and global objectives. Both the US and USSR researched and tested ASAT capabilities to thwart the other, but soon abandoned the programs due to cost and an important strategic fact: if satellites are blown into numerous pieces, they then become a hazard for all other satellites in nearby orbits. The kinetic ASAT is a discriminate killer; the debris it creates is not. Thus in the Cold War, space was determined to be too valuable of an asset to be rendered useless to all parties by cluttering it with harmful satellite remnants. The US evolved and adapted to these unspoken rules of space warfare. America had won the last competition in space after a very rocky start and spent several unchallenged years building further dominance. How, then, could any new threat even begin to challenge? Space adds significant value to our nation’s defense by allowing seamless integration of the joint application of force projected globally on any adversary. This global reach defines not only a space capability, but a wartime philosophy. No other military has the capability to take a fight and deliver combat effects anywhere in the world as quickly and effectively as the US Space bolsters this capability by allowing the warfighter to master unfamiliar terrain, to coordinate attacks down to the second, to gather valuable intelligence, to put bombs within inches of a target, and much more. In a sense, it maximizes efficiency allowing a relatively small force to inflict an awesome amount of damage in a very short time. Although highly valuable to military applications, space is also important for commercial use. The commercially driven global telecommunications industry alone earned an estimated $1.21 trillion in revenue in 2005. By 2010, US investment in space is expected to be $500 - $600 billion— approximately equal to all current US investments in Europe.4 The global positioning system (GPS) provides all weather targeting capability, but also provides timing that allows automatic teller machines to work. Imaging satellites scout enemy positions, but also survey hurricane damage allowing relief efforts to be concentrated accordingly. Weather satellites project forecasts for both air strikes and weekend vacations. Television, communications, and global commerce in general—all depend on space. Whether analyzed from a commercial or military perspective, space is a cornerstone on which modern day living in this country depends. With such an invaluable role for commercial and military application, why isn’t everyone occupying the ultimate high ground? At present, space is an elite club with a cover fee that only few nations can afford. In a battlefield without borders, naturally limited access based on cost and technical complexity, then, is a defense of its own. With only a few nations with the financial and technical prowess to put a system on orbit, space is, at least for now, naturally fortified. Furthermore, once on station, destroying an enemy’s satellite is potentially a death sentence for friendly satellites in nearby orbits. These two facts have been the general concept of defense in this arena for years, but no longer appear to hold true.
The US would win a war with Russia – strategic weakness

Freidman 9, George, Founder and Chief Executive Officer of STRATFOR [“The Coming Conflict With Russia,” Fall, The Journal of International Security Affairs] 

On the northern European plain, no matter where Russia’s borders are drawn, it is open to attack. There are few significant natural barriers anywhere on this plain. Pushing its western border all the way into Germany, as it did in 1945, still leaves Russia’s frontiers without a physical anchor. The only physical advantage Russia can have is depth. The farther west into Europe its borders extend, the farther conquerors have to travel to reach Moscow. Therefore, Russia is always pressing westward on the northern European plain, and Europe is always pressing eastward. Russia had its guts carved out after the collapse of Communism. St. Petersburg, its jewel, was about a thousand miles away from NATO troops in 1989. Now it is less than one hundred miles away. In 1989, Moscow was twelve hundred miles from the limits of Russian power; today, it is about two hundred miles. In the south, with Ukraine independent, the Russian hold on the Black Sea is tenuous, and it has been forced to the northern extreme of the Caucasus. The Americans occupy Afghanistan, however tentatively, and Russia’s anchor on the Himalayas is gone. If there were an army interested in invading, the Russian Federation is virtually indefensible. Russia’s strategic problem is that it is a vast country with relatively poor transportation. If Russia were simultaneously attacked along its entire periphery, in spite of the size of its forces, it would be unable to easily protect itself. It would have difficulty mobilizing forces and deploying them to multiple fronts, so it would have to maintain an extremely large standing army that could be predeployed. This pressure imposes a huge economic burden on Russia, undermines the economy, and causes it to buckle from within. That is what happened to the Soviet state. Nor is protecting its frontiers Russia’s only problem. The Russians are extremely well aware that they are facing a massive demographic crisis. Russia’s current population is about 145 million people, and projections for 2050 are for between 90 million and 125 million. Time is working against it. Russia’s problem will soon be its inability to field an army sufficient for its strategic needs. Internally, the number of Russians compared to other ethnic groups is declining, placing intense pressure on Russia to make a move sooner rather than later. In its current geographical position, it is an accident waiting to happen. Given Russia’s demographic trajectory, in twenty years it may be too late to act, and its leaders know this. It does not have to conquer the world, but Russia must regain and hold its buffers—essentially the boundaries of the old Soviet Union. 

US would win the war—has nuclear weapons dominance and could destroy Russia with a single strike

Artyukov and Trukhachev, 06 [Oleg and Vadim—Centre for Research on Globalization”  http://www.globalresearch.ca/index.php?context=va&aid=2154]
For the first time in the last 50 years the USA is on the verge of attaining ultimate domination with regard to nuclear weapons. This means that Russia is no longer able to keep up with the United States. If a conflict were to break out, the USA would be able to quickly and with impunity attack Russian territory, and Russiawould have no means to mount a response. This is roughly the message of an article published in the latest edition of the American journal Foreign Affairs. Its authors calculated that in comparison with theUSSR, the amount of strategic bombers at Russia’s disposal has fallen by 39%, intercontinental ballistic missiles by 58% and the number of submarines with ballisticmissiles by 80%. “However the true scale of the collapse of the Russian arsenal is much greater than can be judged from these figures,” they write. “The strategic nuclear forces now at Russia's disposal are barely fit to be used in battle.” Russian radar is now incapable of detecting the launch of American missiles from submarines located in some regions of the Pacific Ocean. Russian anti-air defense systems might not manage to intercept B-2 stealth bombers in time, which could easily mean that they are able to inflict a strike with impunity on Russian nuclear forces. If Russian missile forces continue to decrease at the current rate, then in about 10 years only isolated missiles, which the American anti-missile defense is capable of intercepting, will be able to deliver a retaliatory blow. “It will probably soon be possible for the USA to destroy the strategic nuclear potential of Russiaand China with a single strike,” says the article.

Nuclear strikes between the US-Russia will not cause extinction 

Nyquist 99 (J.R. Nyquist, author of Origins of the Fourth World War, May 20, 1999, “Is nuclear war survivable?”, http://www.worldnetdaily.com/news/article.asp?ARTICLE_ID=19722)

On their side, Russian military experts believe that the next world war will be a nuclear missile war. They know that nuclear weapons cannot cause the end of the world. According to the Russian military writer, A. S. Milovidov, "There is profound error and harm in the disoriented claims of bourgeois ideologues that there will be no victor in a thermonuclear world war." Milovidov explains that Western objections to the mass use of nuclear weapons are based on "a subjective judgment. It expresses mere protest against nuclear war." Another Russian theorist, Captain First Rank V. Kulakov, believes that a mass nuclear strike may not be enough to defeat "a strong enemy, with extensive territory enabling him to use space and time for the organizations of active and passive defense. ..." Russian military theory regards nuclear war as highly destructive, but nonetheless winnable. Russian generals do not exaggerate the effects of mass destruction weapons. Although nuclear war would be unprecedented in its death-dealing potential, Russian strategists believe that a well-prepared system of tunnels and underground bunkers could save many millions of lives. That is why Russia has built a comprehensive shelter system for its urban populace. On the American side as well, there have been studies which suggest that nuclear war is survivable. The famous 1960 Rand Corporation study, "On Thermonuclear War," says, "Even if 100 metropolitan areas [in the USA] are destroyed, there would be more wealth in this country than there is in all of Russia today and more skills than were available to that country in the forties. The United States is a very wealthy and well-educated country." The Rand study states that even if half the U.S. population were killed, "the survivors would not just lie down and die. Nor would they necessarily suffer a disastrous social disorganization."

UQ – China Weaponizing 
China is creating ABL systems in the status quo to attack the US – doctoral shift and Statements

Adams and France 05 - *Major in the High Frontier United States Navy **Colonel in the High Frontier US Navy (High Frontier, Vol1 Number 3, US Air Force, Journal for Space and Missile Professionals)  

In the event of a future Sino-American conflict, it is likely China intends to exploit the vulnerability of US space sys​tems. Two key factors motivate Beijing to develop, deploy, and employ counterspace capabilities. The first is the need to neutralize the overwhelming conventional military advan​tage America currently derives from its space assets. In par​ticular, China fears that Amer​ican technical dominance en​courages Taiwanese defiance and emboldens the US to in​tervene militarily in a future crisis. Second, the Chinese desire to bolster the viability of their nuclear deterrent by securing the means to threaten a space-reliant US anti-ballis​tic missile (ABM) network. Both objectives are driving China to evolve its military doctrine and expand its technical ability to function against a high-tech, information-hungry enemy. Beijing has closely followed the technology-driven revolu​tion in US military affairs that, to a great extent, depends on spaceborne assets. The conventional military prowess demon​strated by the American military in recent operations seized the attention of Chinese strategists who view the space-networked nature of this new American way of war as a potential weak​ness. As a result, the Peopleʼs Liberation Army (PLA) is devel​oping new doctrine, based on surprise and information systems attack, to counter a threat it sees to its own strategic position. The dramatic space- and information-fueled success of US military operations over the past 15 years profoundly impacted Chinese military thinking. The decisiveness with which the US dismantled the Iraqi army in the 1991 Gulf War shocked Bei​jing and highlighted the vulnerability of Chinaʼs technological​ly inferior forces.5 Operations DESERT STORM and ALLIED FORCE led the Peopleʼs Republic of China (PRC) to develop a new Three Attacks and Three Defenses strategy emphasiz​ing denial of enemy precision strike, electronic warfare, and reconnaissance capabilities—all dependent to some degree on space systems.6 The introduction of Global Positioning System (GPS)-guided munitions in ALLIED FORCE heightened the PLAʼs consciousness of the critical role of space control in US warfighting.7 China witnessed yet another quantum jump in American exploitation of space-based communications, naviga​tion, and ISR (intelligence, surveillance, and reconnaissance) in Operations ENDURING FREEDOM and IRAQI FREEDOM. The conduct of these operations increasingly leads Chinese strategists to focus on US Forcesʼ dependence on space, as evi​denced by several recent studies. A 1994 report by Chinaʼs Academy of Military Science (AMS) emphasized the Ameri​can military appetite for satellite services, noting 70 percent of all US military communications and 90 percent of all military intelligence flows through spaceborne systems.8 A 1997 pa​per by Chinaʼs Commission of Science, Technology, and In​dustry (COSTIND) characterized US military exploitation of space-based systems as a potential Achillesʼ Heel. In 2000, a report from Xinhua, a state news agency of the PRC, described US over reliance on technology and space as part of “The US Militaryʼs Soft Ribs and Strategic Weakness.” The report went on to state, “For countries that can never win a war with the United States by using the method of tanks and planes, attacking the US space system may be an irresistible and most tempting choice. Part of the reason is that the Pentagon is greatly dependent on space for its military action.”9 Open source Chinese pub​lications reflect Beijingʼs in​creased interest in spaceborne targets. In a 1995 meeting, members of Chinaʼs Central Military Commission (CMC) listed an adversaryʼs “nervous system and brain” as essential objectives in modern warfare.10 In a 1998 article, Captain Shen Zhongchang, Director of Research and Development at the Navy Research Institute in Beijing, described “mastery of outer space” as a precondition for victory in future battles.11 In 1999, the Vice Minister of COSTIND stated, “Since GPS is playing an ever-increasing role in long-range precision attacks, precision bombing, accurate deployment of troops, requests for reinforcements and unified actions for command and control, anti-satellite systems centered on satellite navigation will be developed...”12 It is apparent Chinese strategists have identi​fied American space systems as a Center of Gravity and seek to degrade this asymmetric advantage through development of counterspace means. Beijingʼs evolving military strategy could dramatically shape the conduct of a future Sino-American clash in Asia.
***Mars Adv
Mars Adv – 1ac 

Extinction is inevitable – Mars colonization is the only chance at human survival  

Leitner, 1, 2, and. Firneis, 2 11–Ph.D. 1University of Vienna, Research Platform on ExoLife, Tuerkenschanzstrasse 17, A-1180 Vienna, Austria. Ph.D. 2University of Vienna, Institute for Astronomy, Tuerkenschanzstrasse 17, A-1180 Vienna, Austria
 (January, Johannes J. and Maria G “Is A Manned (One-Way) Journey To Mars Our Responsibility?” Journal of Cosmology, http://journalofcosmology.com/Mars151.html)

Life on Earth with its prodigious diversity and especially the homo sapiens sapiens as the most intelligent or at least most dominant species on Earth is exposed to permanent threats from inside and outside. Threats from inside as consequences of social conflicts and wars, but also pandemics denote only some of these conceivable scenarios. Impacts from asteroids have caused mass extinctions in the past and still pose the most popular risk for life on Earth. Furthermore gamma-ray bursts, supernovae, solar eruptions, cosmic rays and the stellar evolution of our Sun form additional astronomical hazards for life on our home-world. Certainly the chance for world-wide extinction is very low at present, but not zero. In this context the question is of importance how large is the risk (percentually) to demand a massive, expensive reaction from our side. Human life on Earth, being the most evolved species which we know up to now, according to our moral standards, has to be preserved absolutely. This is our responsibility! Colonizing our Solar System can help to minimize this risk of extinction and a manned journey to Mars should be the first step to initiate the conquest of space. Why a manned mission to Mars? Can it only be justified by the scenario of a threatened Earth or by the argument of bringing the first human to another planet as gaining his outstanding place in history. While overrating the development of robotics may seem to abolish the necessity of a steering (deciding) human, in reality the trained scientist collecting data on the Moon (Apollo 17) delivered more important data/samples to the Earth, than any robot/untrained colleague before. A space probe has to be configured well in advance with a restricted equipment to clarify specific hypotheses, for which at least part of the solutions have to be known prior to pose the correct questions. A human can decide on the spot in an unexpected situation. Why a one-way mission to Mars? This has the advantage that a part by part construction of a science-mission habitat could be set-up in a modular way in advance to provide the human investigators with an apparatus-set comparable to terrestrial geological and biological laboratories to perform experiments, which were not anticipated, while a robot could carry out only preconceived investigations. Thus a sample-return mission is obsolete. The greatest advantage is seen in the sociological point. A one-way mission and the necessary supply for humans with food, clothing and techniques (daily utensils) with several replenishment flights would maintain a long-persistent equipment which can outlast the lifespan of a radiation contaminated human. The government thus is not in the position to be the executioner of the astronauts due to the fact that material loss would doom the humans. Nevertheless, a one-way mission implies that the astronauts as well as the first Martian settlers will die on the Red Planet. What to do with their corpses - cremate them, bury them? This problem has not only a sociological implication, but also underlies the question: 'Do the humans have the right to settle on another planet?' We cannot rule out that Mars possesses its indigenous life (several clues as ALH84001, the methane abundance in the atmosphere, the results of the Viking measurements, water(-ice), etc. are known and subject to controversial discussions) making it feasible that life originated in the Martian past. Do we have the right to settle on Mars and to endanger its potential own biological evolution? Therefore Mars is only a wild-card for any potentially habitable object to be discovered in the future. Do we need a prime directive according to Star Trek - a consensus of non-involvement? From which starting point of life's evolution do we set this directive to be operational due to our own judicial feelings - for a civilization, a planet with plants and animals, for bacterial life, or also for a planet which could host life at present or in the future? Do we need a COSPAR planetary protection policy extended to all celestial bodies? Yes and No! Yes, we have to ensure that any life-forms on other planets and moons are allowed to carry on their evolution. However we have to ensure our own evolution as well. In case we decide not to settle Mars as a first step into outer space, we are dooming our own civilization which will evidently disappear at the very latest when our Sun turns to the Red Giant stage. This will not happen within the next one hundred years, but it will happen definitely. We believe that the pioneer spirit of our species has not diminished. A one-way mission to Mars and the decision to build a permanent station on Mars will be the first step to ensure our own future. 

Nuclear Propulsion is ideally suited for travel to Mars – its vital to versatility, longevity and reusability 
Badescu 09—he graduated and got his P.h.D at the Faculty of Mechanical Engineering at the Polytechnic University of Bucarest and is an Associate Professor in the Chair of Applied Thermodynamics at the Polytechnic University of Bucarest Energetics Faculty in the same University 

(Viorel, “Mars: Prospective Energy and Material Resources” GoogleBooks)

The application of Nuclear Electric Propulsion (NEP) to space missions has been a topic of increasing interest (Elliott 200%). NEP systems appear ideally suited for a range of deep space missions where high delta-V and high power at the target bodies are enabled by the use of nuclear power and electric propulsion systems.  Somewhat less obvious, however. are the benefits of NEP for inner planet missions to Mars or Venus, or other near-Earth objects (NEOs) where chemical propulsion and solar power have proven adequate in the past. However the utility of NEP vehicles in the inner solar system is greatly enhanced when the versatility. longevity, and reusability of such a system is considered.  NASA, JPO, and DoE started to develop a NEP Interplanetary Transfer Vehicle; a “Space Truck” designed for delivery of payloads from Earth to a variety of destinations, including Mars and Venus, dependent on mission needs. NASA proposes using electrical ion propulsion powered by a nuclear reactor for its Jupiter Icy Moons Orbiter, an element of Project Prometheus, which is scheduled for launch alter 2011 (Danneskiold 2008). Shortening the travel to Mars duration requires a better engine with less mass penalty, same as those for interstellar precursor missions and those which stretch our technical (Lipinski I)99) capabilities in the directions needed for later interstellar travel (Malhotra 1999. Jewitt 1999). Nuclear electric propulsion shown in Fig. 7.7 has the advantages of flexibility in design and flight-proven hardware, but the disadvantages of complexity of design and a big heat rejection subsystem putting value in the amount of money, time, and research already done on various designs (McGinnis 2004). 
Only nuclear propulsion can withstand the harsh conditions on Mars

Lemos 7 (9-20, Robert, “Space Industry Wants Nuke Power, but Public Fear Persists” http://www.wired.com/print/science/space/news/2007/09/space_nukes)
Proponents argue that nuclear propulsion could allow space probes, such as the Dawn mission to the asteroid belt, to reach their destinations faster and do more once they get there.  The public will have to overcome its squeamishness about nuclear power, if current plans for space missions and manned outposts are ever to become reality, industry experts told attendees at the Space 2007 conference this week. The public's fear of fallout and the government's worries about losing nuclear material have led to onerous requirements in using radioactive sources of power for space probes and to funding cuts for nuclear propulsion research, executives said. Future missions and the creation of outposts on the moon and other planets will require the technology, they added. "We need to restart development into nuclear propulsion," said Maureen Heath, vice president of Northrup Grumman's Civil Space division. " This is an area where we need to spend more resources to enable the next era of exploration." Nuclear power and propulsion for spacecraft are nothing new. Since the 1960s, the United States has had the capabilities to launch vehicles powered by radioactive materials. Experiment packages on many of the Apollo missions used nuclear power systems as well. In 2006, NASA shut down most of its research into nuclear propulsion technologies, a project the agency had dubbed Prometheus. The agency had contracted with Northrup Grumman, Boeing and Lockheed Martin to propose future propulsion systems based on nuclear power. Nuclear propulsion encompasses any technology that uses a nuclear reactor to provide the energy for a rocket engine. The best-known engines are nuclear-thermal rockets, which use nuclear energy to heat a rocket propellant, and nuclear-electric propulsion, which uses the generator to ionize a propellant. Both outperform current chemical-based rockets and are currently under consideration only for spaceflight, not for lifting a rocket from the ground to orbit. Using a nuclear reactor for propulsion also solves energy problems for missions to the outer planets. Getting power from solar energy becomes increasingly problematic the farther the probe travels from the sun. Nuclear power would allow probes to stay active through planetary nights and not be threatened by any loss of light -- as happened during the recent sandstorms on Mars that almost doomed the two Martian rovers. "When people go to Mars, there is not enough sunlight" to satisfy the power requirements, said Scott Horowitz, associate administrator for NASA's Exploration Systems Mission Directorate. "You are in a place where you need nuclear." NASA's latest probe, the Dawn mission to the asteroids Vesta and Ceres in the asteroid belt, uses a solar-powered ion drive for propulsion. By using a nuclear version, the probe could get to the asteroids more quickly and have better and more-powerful scientific instruments, industry experts said. "Mapping missions that explore multiple celestial bodies like comets, asteroids and moons are made possible by the highly efficient use of propellant that nuclear propulsion offers," Northrup Grumman said in a statement sent to Wired News. "The available electrical power used for propulsion can also operate vastly more complex scientific instruments and return hundreds to thousands of times more scientific data than other technologies.”
Other rockets won’t cut it – nuclear propulsion offers significant performance improvements while boosting durability 

Bromely 1– P.h.D. Alternate Chair of the RPD Program Committee in ANS Reactor Physics Division-- Reactor Physicist, AECL - Chalk River Laboratories
(Blair P.“Nuclear Propulsion: Getting More Miles Per Gallon,” http://www.astrodigital.org/space/nuclear.html)
The Advantage of Nuclear Propulsion Systems Nuclear propulsion systems have the ability to overcome the Isp limitations of chemical rockets because the source of energy and the propellant are independent of each other. The energy comes from a critical nuclear reactor in which neutrons split fissile isotopes, such as 92-U-235 (Uranium) or 94-Pu-239 (Plutonium), and release energetic fission products, gamma rays, and enough extra neutrons to keep the reactor operating. The energy density of nuclear fuel is enormous. For example, 1 gram of fissile uranium has enough energy to provide approximately one megawatt (MW) of thermal power for a day.3 The heat energy released from the reactor can then be used to heat up a low-molecular weight propellant (such as hydrogen) and then accelerate it through a thermodynamic nozzle in same way that chemical rockets do. This is how nuclear thermal rockets (NTR's) work. There are two main types of NTR's4,5,6: solid core and gas core. Solid-core NTR's (See Figure 2) have a solid reactor core with cooling channels through which the propellant is heated up to high temperatures (2500-3000 K). Although solid NTR's don't operate at temperatures as high as some chemical engines (due to material limitations), they can use pure hydrogen propellant which allows higher Isp's to be achieved (up to 1000 s), since Isp is approximately 1/Mpropellant0.5, where Mpropellant is the molecular weight of the propellant. In gas-core NTR's, the nuclear fuel is in gaseous form and is inter-mixed with the hydrogen propellant. Gas core nuclear rockets (GCNR) can operate at much higher temperatures (5000 - 20000 K)4, and thus achieve much higher Isp's (up to 6000 s). Of course, there is a problem in that some radioactive fission products will end up in the exhaust, but other concepts such as the nuclear light bulb (NLB)4 can contain the uranium plasma within a fused silica vessel that easily transfers heat to a surrounding blanket of propellant. At such high temperatures, whether an open-cycle GCNR, or a closed-cycle NLB, the propellants will dissociate and become partially ionized. In this situation, a standard thermodynamic nozzle must be replaced by a magnetic nozzle which uses magnetic fields to insulate the solid wall from the partially-ionized gaseous exhaust. NTR's give a significant performance improvement over chemical engines, and are desirable for interplanetary missions. It may also be possible that solid core NTR's could be used in a future launch vehicle to supplement or replace chemical engines altogether4. Advances in metallurgy and material science would be required to improve the durability and T/W ratio of NTR's for launch vehicle applications. An alternative approach to NTR's is to use the heat from nuclear reactor to generate electrical power through a converter, and then use the electrical power to operate various types of electrical thrusters (ion, hall-type, or magneto-plasma-dynamic (MPD)) that operate on a wide variety of propellants (hydrogen, hydrazine, ammonia, argon, xenon, fullerenes) This is how nuclear-electric propulsion (NEP) systems work.4,5,6 To convert the reactor heat into electricity, thermoelectric or thermionic devices could be used, but these have low efficiencies and low power to weight ratios. The alternative is to use a thermodynamic cycle with either a liquid metal (sodium, potassium), or a gaseous (helium) working fluid. These thermodynamic cycles can achieve higher efficiencies and power to weight ratios. No matter what type of power converter is used, a heat rejection system is needed, meaning that simple radiators, heat pipes, or liquid-droplet radiators would be required to get rid of the waste heat. Unlike ground-based reactors, space reactors cannot dump the waste heat into a lake or into the air with cooling towers. The electricity from the space nuclear reactor can be used to operate a variety of thrusters. Ion thrusters1,2 use electric fields to accelerate ions to high velocities. In principle, the only limit on the Isp that can be achieved with ion thrusters is the operating voltage and the power supply. Hall thrusters2 use a combination of magnetic fields to ionize the propellant gas and create a net axial electric field which accelerates ions in the thrust direction. MPD thrusters2 use either steady-state or pulsed electromagnetic fields to accelerate plasma (a mixture of ions and electrons) in the thrust direction. To get a high thrust density, ion thrusters typically use xenon, while Hall thrusters and MPD thrusters can operate quite well with argon or hydrogen. Compared with NTR's, NEP systems can achieve much higher Isp's. Their main problem is that they have a low power to weight ratio, a low thrust density, and hence a very low T/W ratio. This is due to the mass of the reactor, the heat rejection system, and the low-pressure operating regime of electrical thrusters. This makes NEP systems unfeasible for launch vehicle applications and mission scenarios where high accelerations are required; however, they can operate successfully in low-gravity environments such as LEO and interplanetary space. In contrast to a chemical rocket or an NTR which may operate only for several minutes to less than an hour at a time, an NEP system might operate continuously for days, weeks, perhaps even months, as the space vehicle slowly accelerates to meet its mission delta-V. An NEP system is well suited for unmanned cargo missions between the Earth, Moon and other planets. For manned missions to the outer planets, there would be a close competition between gas-core NTR's and high-thrust NEP systems. 
Nuclear propulsion is twice as cost as effective as the alternatives 

Bromely 1– P.h.D. Alternate Chair of the RPD Program Committee in ANS Reactor Physics Division-- Reactor Physicist, AECL - Chalk River Laboratories
(Blair P.“Nuclear Propulsion: Getting More Miles Per Gallon,” http://www.astrodigital.org/space/nuclear.html)
Calculations for a Mars Mission So how do nuclear propulsion systems stack up against chemical systems for a particular space mission? Table 2 shows the results for a Mars mission comparing a high-performance chemical system (H2/O2) with a solid core NTR operating with hydrogen propellant. The payload mass is 100 tonnes and the round-trip travel time is 1 year (6 months to Mars, 6 months return to Earth). The structural mass fraction e is assumed to be 0.05 for the chemical system, and 0.1 for NTR system, to account for the extra mass associated with the reactor and shielding1. The final results are striking. The chemical system has a payload fraction of about 17%, while the NTR system is 40%. More than three times as much propellant is needed for the chemical system. This will translate directly into higher mission costs since all the propellant must be launched into orbit. If we assume that it costs about $5000 per kg to put hardware and propellant into orbit, the chemical system will cost at least 3 billion dollars, while the NTR system would cost about 1.3 billion dollars. So, on the basis of launch costs, one could have two nuclear missions for the price of one chemical mission. Indeed, nuclear propulsion gets "more miles per gallon". What Progress Has Been Made in Space Nuclear Power and Propulsion? Both the United States and Russia (formerly the Soviet Union) have actively pursued research and development in space nuclear power and propulsion. In the United States, radioisotope thermoelectric generators (RTG's) were developed in the SNAP program (Space Nuclear Auxiliary Power)5,6 and used in early test satellites in the 1960s, the lunar landing missions of the early 1970s, and most planetary space missions since then (Pioneer, Viking, Galileo, Ulysses, and Cassini). The Russians built and launched a variety of nuclear power sources and reactors on military satellites up until the fall of the Soviet Union in 1991. Their most famous and successful space reactors were the Topaz I and II.5,6 In the realm of NTR technology, the U.S. had made significant progress in the period of 1955-1973 with the Rover and NERVA programs4,5,6. Over 20 full-scale reactors were built and tested, and met the performance requirements for various space missions, including the use of NTR's for the upper stage of a launch vehicle, such as the Titan-III or the Saturn. Due to down-sizing in the 1970's, the NERVA program was cancelled before any flight tests could be performed. The advent of the Strategic Defence Initiative (SDI)6 in 1983, and later the Space Exploration Initiative (SEI)6 in 1990 had renewed the interest in nuclear propulsion (both NTR and NEP), and extensive R&D began at various universities, government labs, and aerospace companies; however, Congress indefinitely shelved these programs in 1992, and only a small level of research has been carried out since. Like the U.S., the Russians built and ground-tested several NTR engine designs, operating on a variety of propellants, including hydrogen, ammonia, and alcohol. Although their work continued relatively steadily up until the mid-1980s, there is no evidence yet to confirm whether or not the Russians actually flight-tested any of these engines. In contrast, electric propulsion technology has been developing steadily since the 1950s. Ion and Hall-type thruster technology have matured to the point that they are now being used on operational commercial and military satellites with photo-voltaic power sources. MPD thruster technology is still under development, although many systems have flown on test satellites. For the purpose of maintaining a satellite's orbit, the solar-electric propulsion system is quite adequate. 

Nuclear power has the highest degree of extractable energy and lowers launch vehicle requirements – it’s also vital to solving several colonization challenges 
The Planetary Society 5 (March 2005, Nuclear Propulsion in Space, http://planetary.org/action/opinions/nuclear_propulsion_0505.html) 
The very distance of the outer planets make for very long transits, often taking ten years or more before the objectives of the mission can be accomplished. While more powerful launchers can shorten trip time, they are expensive and highly inefficient for this application. And some goals, i.e., orbital reconnaissance of the far outer planets, cannot be accomplished at all without nuclear electric propulsion or more exotic means. These handicaps can be overcome by employing nuclear power. From a technical standpoint, nuclear material contains more extractable energy for a given mass than any other substance. Nuclear energy, converted to electricity, eliminates the need for solar panels whose size is impractical beyond Jupiter. Nuclear power can provide both electricity and heat for Martian explorers anywhere on the surface of the planet, whereas solar panels are most effective around the equator and in low latitudes. Furthermore, the use of solar panels limits the possibility of subsurface exploration because of the limited power available for drilling. Note that RTGs have been successfully and safely used on the Apollos, Vikings, Pioneers, Voyagers, Galileo and Cassini space missions. Nuclear electric propulsion can substantially increase payloads and lower launch vehicle requirements, for missions to the outer planets, in some cases with shorter trip times. In general, nuclear power facilitates intensive exploration of remote regions of the solar system such as a multi-objective tour, the major satellites of Jupiter, some of which are thought to harbor subsurface oceans, and sophisticated mobile laboratories on Mars, which could penetrate well below the surface. In the long run, nuclear power and propulsion will likely be needed for missions to carry humans to Mars and back.
Now is the key time for the US to go to Mars to maintain a high level space program—we have the technology
 Zubrin, Ph.D.1o—President  of the Mars Society, astronautical engineer, B.A. University of Rochester, P.h.D University of Washington 
(November, Robert “Human Mars Exploration: The Time Is Now” Journal of Cosmology, http://journalofcosmology.com/Mars111.html)

1. The Time Has Come The time has come for America to set itself a bold new goal in space. The recent celebrations of the 40th anniversary of the Apollo Moon landings have reminded us of what we as a nation were once able to accomplish, and by so doing have put the question to us: are we still a nation of pioneers? Do we choose to make the efforts required to continue to be the vanguard of human progress, a people of the future; or will we allow ourselves to be a people of the past, one whose accomplishments are celebrated not in newspapers, but in museums? There can be no progress without a goal. The American space program, begun so brilliantly with Apollo and its associated programs, has spent most of the subsequent four decades without a central goal. We need such an overriding goal to drive our space program forward (Zubrin 1997). At this point of history, that goal can only be the human exploration and settlement of Mars (Mitchell & Staretz, 2010; Schmitt 2010; Schulze-Makuch & Davies 2010). Some have said that a human mission to Mars is a venture for the far future, a task for “the next generation.” Such a point of view has no basis in fact (Zubrin 1997). On the contrary, the United States has in hand, today, all the technologies required for undertaking an aggressive, continuing program of human Mars exploration, with the first piloted mission reaching the Red Planet Mars within a decade. 
Even a small initial colonization effort demonstrates viability – the alternative is human extinction 

Gott 11— P.h.D. Department of Astrophysics, Princeton University

(January, J. Richard Gott, III, “A One-Way Trip to Mars” Journal of Cosmology, http://journalofcosmology.com/Mars151.html)


I've been advocating a one-way colonizing trip to Mars for many years (Gott, 1997, 2001, 2007). Here's what I said about it in my book, Time Travel in Einstein's Universe: "The goal of the human spaceflight program should be to increase our survival prospects by colonizing space. ... we should concentrate on establishing the first self-supporting colony in space as soon as possible. ... We might want to follow the Mars Direct program advocated by American space expert Robert Zubrin. But rather than bring astronauts back from Mars, we might choose to leave them there to multiply, living off indigenous materials. We want them on Mars. That's where they benefit human survivability.... Many people might hesitate to sign up for a one-way trip to Mars, but the beauty is that we only have to find 8 adventurous, willing souls" (Gott 2001). I've been stressing the fact that we should be in a hurry to colonize space, to improve our survival prospects, since my Nature paper in 1993 (Gott 1993). The real space race is whether we get off the planet before the money for the space program runs out. The human spaceflight program is only 50 years old, and may go extinct on a similar timescale. Expensive programs are often abandoned after a while. In the 1400s, China explored as far as Africa before abruptly abandoning its voyages. Right now we have all our eggs in one basket: Earth. The bones of extinct species in our natural history museums give mute testimony that disasters on Earth routinely occur that cause species to go extinct. It is like sailing on the Titanic with no lifeboats. We need some lifeboats. A colony on Mars might as much as double our long-term survival prospects by giving us two chances instead of one. Colonies are a great bargain: you just send a few astronauts and they have descendants on Mars, sustained by using indigenous materials. It's the colonists who do all the work. If one is worried that funds will be cut off, it is important to establish a self-supporting colony as soon as possible. Some have argued that older astronauts should be sent on a one-way trip to Mars since they ostensibly have less to lose. But I would want to recruit young astronauts who can have children and grandchildren on Mars: people who would rather be the founders of a Martian civilization than return to a ticker-tape parade on Earth. Founding a colony on Mars would change the course of world history. You couldn't even call it "world" history anymore. If colonizing Mars to increase the survival prospects of the human species is our goal, then, since money is short, we should concentrate on that goal. In New Scientist (Gott 1997) I said: "And if colonization were the goal, you would not have to bring astronauts back from Mars after all; that is where we want them. Instead we could equip them to stay and establish a colony at the outset, a good strategy if one is worried that funding for the space programme may not last. So we should be asking ourselves: what is the cheapest way to establish a permanent, self-sustaining colony on Mars?" I have argued that it is a goal we could achieve in the next 50 years if we directed our efforts toward that end. We would need to launch into low Earth orbit only about as many tons in the next 50 years as we have done in the last 50 years. But will we be wise enough to do this? 
Colonization of Mars is inevitable – it’s only a question of when  

Straume, Blatting, and Zeitlin 10—1NASA Ames Research Center, Mail Stop 236-7, Moffett Field, CA 2NASA Langley Research Center, Mail Stop 188E, Hampton, VA 3Southwest Research Institute,1050 Walnut St., Boulder, CO 

(October, Tore, Steve, Cary, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration” Journal of Cosmology, http://journalofcosmology.com/Mars124.html)
1. INTRODUCTION: Since the dawn of human evolution on the African continent, our history on Earth has been one of migration and colonization. As people outgrew their place of birth, they set forth to find opportunities in new lands. On a million-year time scale, we have finally colonized the entire Earth. In the not too distant past it was expected that the family remaining behind may never see their loved ones again when they sailed off to America. In less than 100 years, technology has made possible low cost rapid transportation between continents so that what used to require months now requires only hours. So too, will our journey into the cosmos be made increasingly accessible through technological advances. It should be expected as a matter of natural progression that as we outgrew our birthplace we will eventually outgrow our birth planet. Colonization of space is inevitable--just a matter of time. The first colony is likely to be on Mars because of its proximity to Earth and its climate. Analogous to the early explorers on Earth, the pioneers making the first journeys to Mars and its vicinity to explore and setup a base that eventually will lead to a continuously occupied colony, will face more hazards than those that follow. In addition to the many things that can potentially go awry during such pioneering missions, exposure to space radiation, which is about 500 times greater in space than here on Earth, must be minimized to the extent possible and its effects on human health must be better understood. In this paper, we describe the space radiation environment, the principal health hazards associated with exposure to space radiation, and the implications for human colonization of Mars.
Colonization Possible 

Mars colonialism is possible, most likely, and allows access to vast resources

Collins 08; (David Collins,  Lecturer, The City Law School, City University, London, UK. B.A.Hon., J.D.(Toronto), M.Sc., B.C.L. (Oxford) The author would like to thank Frank Collins for research assistance.; ARTICLE: EFFICIENT ALLOCATION OF REAL PROPERTY RIGHTS ON THE PLANET MARS; Summer 2008; Lexis)

 Serious interest in Mars will continue to intensify for two important reasons. First, Mars is far more capable of sustaining human life than any other planetary body in the Solar System. Roughly half the size of Earth, and with about the same amount of dry land, Mars' gravity and temperature are within the range of human tolerance. It is already known that Mars possesses vast resources of frozen carbon dioxide from which the important fuels of oxygen, deuterium and helium-3 can be derived. Liquid water, which could be used both for its oxygen and for irrigation in agriculture, is now thought to exist not far beneath the planet's surface. n10. The presence of water also raises the potential that isolated ecosystems may exist on Mars. Such ecosystems could provide genetic material that could be used to treat illnesses. n11 Mars' atmosphere, temperature and air pressure could be made to sustain human life through a complex process called terraforming, rendering the planet a potential refuge for humans should Earth become uninhabitable. n12 Mars has a 24-hour day. Mars is the only such celestial body in the solar system to have a 24 hour day other than Earth, which could allow greenhouses to be used to create gases necessary for human life. n13 Many useful ores also may exist on Mars that could be used to facilitate habitation. n14 Secondly, land claims on Mars will  [*204]  become more significant precisely because of its isolation from Earth. While Mars is close by astronomical standards(it is as little as 56 million kilometers away), with our current technology a mission to Mars would last at minimum two years and regular "return trips" to Earth are consequently unrealistic. It is therefore much more probable that Mars will eventually host a permanent, autonomous colony than, for example, the Moon. This much greater time frame for travel necessitates a commitment to reliable, independent systems and infrastructure. n15 Claims staked on land, such as mining, agricultural and settlement rights could last for whole life spans of colonists or beyond.
a2 Diseases 

No disease problem on Mars - small preliminary colonies and life detection tech solves.
Davies et al 10 - Beyond Center, Arizona State University

Paul, Dirk Schulze-Makuch, School of Earth and Environmental Sciences, Washington State University, “To Boldly Go: A One-Way Human Mission to Mars”; http://journalofcosmology.com/Mars108.html
While the pragmatic advantages of this approach are clear, we anticipate that some ethical considerations may be raised against it. Some in the space agencies or public might feel that the astronauts are being abandoned on Mars, or sacrificed for the sake of the project. However, the situation these first Martian settlers are in, who would of course be volunteers, would really be little different from the first white settlers of the North American continent, who left Europe with little expectation of return. Explorers such as Columbus, Frobisher, Scott and Amundsen, while not embarking on their voyages with the intention of staying at their destination, nevertheless took huge personal risks to explore new lands, in the knowledge that there was a significant likelihood that they would perish in the attempt. A volunteer signing up for a one-way mission to Mars would do so in the full understanding that he or she would not return to Earth. Nevertheless, informal surveys conducted after lectures and conference presentations on our proposal, have repeatedly shown that many people are willing to volunteer for a one-way mission, both for reasons of scientific curiosity and in a spirit of adventure and human destiny. Others may raise objections based on planetary protection considerations, depending on whether indigenous life exists on Mars or not. However, any Martian biota is almost certainly restricted to microbes that would be adapted to the natural environment of that planet, and would therefore almost certainly not pose a safety concern for the colonists due to their presumably different biochemical make-up (e.g., Houtkooper and Schulze-Makuch 2007). Nevertheless, caution has to be urged since we do not know the biochemistry of the putative Martian biota at this time. Thus, it might be prudent to launch a life detection mission or even a sample return mission prior to a one-way human mission to Mars. On the other hand, if Martian organisms really do pose a hazard to human health, it may be preferable to limit the exposure to the crew of a one-way mission rather than place at risk the entire human population from a botched sample return mission (Rummel et al. 2002).
a2 International Law

The treaties carry little weight in international law and are contradictory

Collins 08; (David Collins, Lecturer, The City Law School, City University, London, UK. B.A.Hon., J.D.(Toronto), M.Sc., B.C.L. (Oxford) The author would like to thank Frank Collins for research assistance.; ARTICLE: EFFICIENT ALLOCATION OF REAL PROPERTY RIGHTS ON THE PLANET MARS; Summer 2008; Lexis)
Together the space treaties embody the now widely-criticized notion n27 that  [*206]  every human, as represented by the states in which they are members, has an effective "right" to Mars. Under this regime the allocation of Martian resources, possibly including land itself, will be determined by the "administrative model" in which each nation decides the distribution based on each country having an equal vote, much like the current United Nations regime. n28 Not surprisingly, the United States and the Soviet Union rejected the limitations on the use of space resources, refusing to sign the Moon Treaty. Indeed none of the signatories of the Moon Treaty has space travel capability, suggesting that it does not reflect any practical concerns in space exploration and development. Rather, the Moon Treaty illustrates resistance to the idea of private advancement through the acquisition or use of space resources as expressed through the voting dominance of less-developed nations in intergovernmental organizations. n29 Still, as many legal commentators have noted, the benefit sharing doctrines enunciated in the treaties are fortuitously vague and as such have little force in international law. At best they are loose policy guidelines, not concrete obligations. n30 Interestingly, the treaties also present inconsistent principles: the Moon Treaty's common ownership concept contradicts the prohibition against national appropriation found in the Outer Space Treaty, n31although this is little more than a semantic distinction. The ambiguity of these treaties and the fact that the Moon Treaty has not been ratified by space-faring nations suggests that property law in space remains, hopefully for the purpose of incentivization, clouded. Many commentators, notably Carl W. Christol, further assert the need to clarify and formalize the law of space exploration generally. n32 An internationally recognized legal regime for property rights on Mars is essential; otherwise uncertainty (if not the fear of expropriation in the name of mankind) will endanger financial investment both in reaching and then colonizing the planet.

a2 Radiation

No bone density problems – exercise, dietary, and on earth experimentation solve, also Regolith solves radiation
Gage 10 - XPM Technologies
Douglas; October; “Mars Base First: A Program-level Optimization for Human Mars Exploration” http://journalofcosmology.com/Mars103.html
Since living beneath five meters of regolith will mitigate the radiation hazard on the surface, the principal physiological challenge posed by the base-first mission (beyond those posed by a 30-month conjunction mission) is the loss of bone density and strength associated with the outward and return 6+ month zero gravity transits and eight years of 0.38 g Mars gravity. A focused exercise regimen, possibly combined with dietary modification, should at least partially mitigate these effects (Keyak et al. 2009), and at some point it might be possible to install a one-g centrifuge in the base. Long-term exposure to a low-pressure high-oxygen atmosphere in the base habitat, which could be adopted in order to reduce EVA prebreathe time (Gage, 2006; NASA, 2001, p. 20), would constitute a second physiological risk factor – but this is a risk which can be evaluated by experimentation on Earth.
No mars radiation

Robert Zubrin (President of the Mars Society) 2010 “Human Mars Exploration: The Time Is Now” http://journalofcosmology.com/Mars111.html

4.1. Radiation: It is alleged by some that the radiation doses involved in a Mars mission present insuperable risks, or are not well understood. This is untrue. Solar flare radiation, consisting of protons with energies of about 1 MeV, can be shielded by 12 cm of water or provisions, and there will be enough of such materials on board the ship to build an adequate pantry storm shelter for use in such an event. The residual cosmic ray dose, about 50 Rem for the 2.5 year mission, represents a statistical cancer risk of about 1%, roughly the same as that which would be induced by an average smoking habit over the same period.
a2 Solar Storms

No Impact
Robert Zubrin (President of the Mars Society) 2010 “Human Mars Exploration: The Time Is Now” http://journalofcosmology.com/Mars111.html

4.5. Dust Storms: Mars has intermittent local, and occasionally global dust storms with wind speeds up to 100 km/hour. Attempting to land through such an event would be a bad idea, and two Soviet probes committed to such a maelstrom by their uncontrollable flight systems were destroyed during landing in 1971. However, once on the ground, Martian dust storms present little hazard. Mars’ atmosphere has only about 1% the density of Earth at sea-level. Thus a wind with a speed of 100 km/hr on Mars only exerts the same dynamic pressure as a 10 km/hr breeze on Earth. The Viking landers endured many such events without damage. Humans are more than a match for Mars’ dragons.
a2 Timeframe

We need to act now – the space program will go extinct soon, and we’re on the Titanic with no lifeboats.
Gott 11- Department of Astrophysics, Princeton University
Richard; January; “A One-Way Trip to Mars” http://journalofcosmology.com/Mars151.html
I've been stressing the fact that we should be in a hurry to colonize space, to improve our survival prospects, since my Nature paper in 1993 (Gott 1993). The real space race is whether we get off the planet before the money for the space program runs out. The human spaceflight program is only 50 years old, and may go extinct on a similar timescale. Expensive programs are often abandoned after a while. In the 1400s, China explored as far as Africa before abruptly abandoning its voyages. Right now we have all our eggs in one basket: Earth. The bones of extinct species in our natural history museums give mute testimony that disasters on Earth routinely occur that cause species to go extinct. It is like sailing on the Titanic with no lifeboats. We need some lifeboats. A colony on Mars might as much as double our long-term survival prospects by giving us two chances instead of one.

Colonies are a great bargain: you just send a few astronauts and they have descendants on Mars, sustained by using indigenous materials. It's the colonists who do all the work. If one is worried that funds will be cut off, it is important to establish a self-supporting colony as soon as possible. Some have argued that older astronauts should be sent on a one-way trip to Mars since they ostensibly have less to lose. But I would want to recruit young astronauts who can have children and grandchildren on Mars: people who would rather be the founders of a Martian civilization than return to a ticker-tape parade on Earth. Founding a colony on Mars would change the course of world history. You couldn't even call it "world" history anymore. If colonizing Mars to increase the survival prospects of the human species is our goal, then, since money is short, we should concentrate on that goal. 
Impact – Asteroids

Space colonization solves asteroids strikes that lead to extinction.
Siegfried 02 - Integrated Defense Systems at Boeing.

William H.; “Space Colonization—Benefits for the World”; http://www.aiaa.org.proxy.lib.umich.edu/participate/uploads/acf628b.pdf
Over the last decade a large mass of evidence has been accumulated indicating that near-Earth-object (NEO) impact events constitute a real hazard to Earth. Congress held hearings on the phenomenon in 1998, and NASA created a small NEO program. Since 1988, a total (as of 7 August 2002) of some many thousand near-Earth objects (of which about 1,000 are larger that 1 km in diameter) have been catalogued that are potentially hazardous to Earth. New discoveries are accelerating. In just the last few months, a 2-mile-wide crater was discovered in Iraq dating from around 2000 to 3000 B.C. This impact was potentially responsible for the decline of several early civilizations. A similar crater was recently discovered in the North Sea. Major events have occurred twice in the last hundred years in remote areas where an object exploded near the Earth’s surface but did not impact (such as in Russia). If either of these events had occurred over a populated area the death toll would have been enormous. Our armed forces are concerned that an asteroid strike could be interpreted as a nuclear attack, thus triggering retaliation. What higher goals could Space Colonization have than in helping to prevent the destruction of human life and to ensure the future of civilization? The odds of an object 1 km in diameter impacting Earth in this century range between 1 in 1,500 and 1 in 5,000 depending on the assumptions made. A 1-km-diameter meteoroid impact would create a crater 5 miles wide. The death toll would depend on the impact point. A hit at Ground Zero in New York would kill millions of people and Manhattan Island (and much of the surrounding area) would disappear. The resulting disruption to the Earth’s environment would be immeasurable by today’s standards. A concerted Space Colonization impetus could provide platforms for early warning and could, potentially, aid in deflection of threatening objects. NEO detection and deflection is a goal that furthers international cooperation in space and Space Colonization. Many nations can contribute and the multiple dimensions of the challenge would allow participation in many ways—from telescopes for conducting surveys, to studies of lunar and other planet impacts, to journeys to the comets. The Moon is a natural laboratory for the study of impact events. A lunar colony would facilitate such study and could provide a base for defensive action. Lunar and Mars cyclers could be a part of Space Colonization that would provide survey sites and become bases for mining the NEOs as a resource base for space construction. The infrastructure of Space Colonization would serve a similar purpose to the solar system as did that of the United States Interstate Highway system or the flood control and land reclamation in the American West did for the United States development. In short, it would allow civilization to expand into the high frontier.
Impact – Disease

Space colonization solves for HIV, aging, and other immune related illnesses
Siegfried 02 - Integrated Defense Systems at Boeing.

William H.; “Space Colonization—Benefits for the World”; http://www.aiaa.org.proxy.lib.umich.edu/participate/uploads/acf628b.pdf
Many current human problems are the result of failures of the body’s natural immune system. We can diagnose many of these problems and have made great strides in ameliorating the symptoms, but to date, understanding immune system function and enhancement is seminal. Both United States and Russian long-term space missions have induced similar red blood cell and immune system changes. Hematological and immunological changes observed during, or after, space missions have been quite consistent. Decreases in red cell mass were reported in Gemini, Apollo, Skylab and Soyuz, and Mir programs—probably due to diminished rates of erythrocyte production. Space flight at microgravity levels may produce changes in white blood cell morphology and a compromise of the immune system. Skylab studies indicated a decrease in the number of T lymphocytes and some impairment in their function. Certain United States and Russian findings suggest that space flight induces a transient impairment in immune system function at the cellular level. Space flight offers a clinical laboratory unlike any place on Earth that may lead to an improved understanding of the function of the human immune system. Perhaps cures of aging, HIV, and other immune function-related illnesses can result from a comprehensive approach to Space Colonization.
Solves cancer and many other diseases
Rampelotto 11- Department of Biology, Federal University of Santa Maria
Pabulo Henrique, January, “Why Send Humans to Mars? Looking Beyond Science”, http://journalofcosmology.com/Mars151.html
The study of human physiology in the Martian environment will provide unique insights into whole-body physiology, and in areas as bone physiology, neurovestibular and cardiovascular function. These areas are important for understanding various terrestrial disease processes (e.g. osteoporosis, muscle atrophy, cardiac impairment, and balance and co-ordination defects). Moreover, medical studies in the Martian environment associated with researches in space medicine will provide a stimulus for the development of innovative medical technology, much of which will be directly applicable to terrestrial medicine. In fact, several medical products already developed are space spin-offs including surgically implantable heart pacemaker, implantable heart defibrillator, kidney dialysis machines, CAT scans, radiation therapy for the treatment of cancer, among many others. Undoubtedly, all these space spin-offs significantly improved the human`s quality of life.
Impact – Econ

Mars colonization solves the economy

Rampelotto 11- Department of Biology, Federal University of Santa Maria
Pabulo Henrique, January, “Why Send Humans to Mars? Looking Beyond Science”, http://journalofcosmology.com/Mars151.html
At the economical level, both the public and the private sector might be beneficiated with a manned mission to Mars, especially if they work in synergy. Recent studies indicate a large financial return to companies that have successfully commercialized NASA life sciences spin-off products. Thousands of spin-off products have resulted from the application of space-derived technology in fields as human resource development, environmental monitoring, natural resource management, public health, medicine and public safety, telecommunications, computers and information technology, industrial productivity and manufacturing technology and transportation. Besides, the space industry has already a significant contribution on the economy of some countries and with the advent of the human exploration of Mars, it will increase its impact on the economy of many nations. This will include positive impact on the economy of developing countries since it open new opportunities for investments.
Impact – Global Peace

Mars colonization uniquely solves for global peace and Cooperation

Rampelotto 11- Department of Biology, Federal University of Santa Maria
Pabulo Henrique, January, “Why Send Humans to Mars? Looking Beyond Science”, http://journalofcosmology.com/Mars151.html
Furthermore, the benefits of close cooperation among countries in space exploration have been made clear on numerous missions. International crews have been aboard the Space Shuttle many times, and the Mir Space Station has hosted space explorers from many nations. After the realization of the International Space Station, human exploratory missions to Mars are widely considered as the next step of peaceful cooperation in space on a global scale. Successful international partnerships to the human exploration of the red planet will benefit each country involved since these cooperation approaches enrich the scientific and technological character of the initiative, allow access to foreign facilities and capabilities, help share the cost and promote national scientific, technological and industrial capabilities. For these reasons, it has the unique potential to be a unifying endeavor that can provide the entire world with the opportunity for mutual achievement and security through shared commitment to a challenging enterprise.
Impact – STEM

Space colonization solves STEM

Siegfried 02 - Integrated Defense Systems at Boeing.

William H.; “Space Colonization—Benefits for the World”; http://www.aiaa.org.proxy.lib.umich.edu/participate/uploads/acf628b.pdf
Problems within the education program in the United States have been analyzed many times. Rising illiteracy, 35% of all scientist and engineers being foreign born, and the 50% or higher foreign doctorate candidates who return to their country of origin after receiving degrees are examples. United States science and engineering schools are recognized throughout the world for their standards of excellence, but the number of United States students is declining based on a decreasing interest by the younger generation in the sciences and engineering. We must encourage young students to select engineering and science for studies as is happening in the rest of the world. Space Colonization can provide that stimulus. During the Apollo program, as NASA spending increased, so, too, did the number of doctorates received (Fig. 3). When NASA spending decreased following the Apollo program, so did the number of doctorates received a few years later (Collins, 2000). This time lag occurred because many students were well on their way to achieving their degrees. Once it was clear that funding and federal support had been reduced, the student population plummeted. We now face the prospect of many of the people trained in the sciences reaching retirement. Where are the replacements? A long-term worldwide commitment to Space Colonization could help. We must convince our present elementary school students to commit to science and engineering for these are the keys to our future.
A mission to mars motivates kids to become scientists and engineers and also creates new technological developments 
Choi 11 Charles Q. Choi, Astrobiology Magazine Contributor  “ Article: Red Planet for Sale? How Corporate Sponsors Could Send Humans to Mars ” http://www.space.com/10819-mars-private-funding-manned-mission.html ZM
The plan, which the researchers detail in the book, "The Human Mission to Mars: Colonizing the Red Planet," published last December, and specifically the chapter "Marketing Mars: Financing the Human Mission to Mars and the Colonization of the Red Planet", by Rhawn Joseph, suggests that such a project could add 500,000 U.S. jobs over 10 years, boosting the aerospace industry and manufacturing sector. Joseph also quotes Rudy Schild of the Harvard-Smithsonian Center for Astrophysics, who edited the book along with Levine. Schild said, "A mission to Mars would motivate millions of students to pursue careers in science and technology, thereby providing corporate America with a huge talent pool of tech-savvy young scientists." Schild continued, "Then there are the scientific and technological advances which would directly benefit the American people. Cell phones, GPS devices, and satellite TV owe their existence to the space programs of the 1960s. The technologies which might be invented in support of a human mission to Mars stagger the imagination." "There can be little doubt," Schild told Joseph, "that a human mission to Mars will launch a technological and scientific revolution, create incredible business opportunities for corporate America, the manufacturing sector, and the aerospace industry, and inspire boys and girls across the U.S. to become scientists and engineers." 
History [Sputnik] proves that huge space ventures like the plan would reinvigorate STEM 
Levine Joel, S. PhD in Atmospheric science from University of MICHIGAN  senior research scientist in the Science Directorate of NASA's Langley Research Center. Degrees in physics meteorology Atronomy “ The Exploration of Mars by Humans: Why Mars? Why Humans? ”  http://www.theatlantic.com/technology/archive/2011/04/the-exploration-of-mars-by-humans-why-mars-why-humans/237143/

The human mission to Mars is a very exciting and challenging journey. The trip will take about nine months each way with a stay time on the surface of Mars of several hundred days. The long length of the mission will provide an excellent opportunity to engage the public and especially students in elementary and middle school in the mission. Following the launch of Sputnik 1 on October 4, 1957, the U.S. and the rest of the world witnessed a significant increase in the numbers of students studying science, technology, engineering and mathematics and entering the STEM professions (I was one of those students). In the U.S., the influx of students in the STEM professions resulted in new STEM-related products and industries, and in enhanced national security and enhanced economic vitality. Unfortunately, the situation has changed significantly in recent times with fewer students studying STEM areas and entering the STEM workforce. It is interesting to note that the new chief education officer at NASA, the associate administrator of education, is former Astronaut Leland Melvin, clearly an excellent role model for students.
Plan is a red flag to American youth to progress towards careers in STEM fields

Zubrin 11 6-28-11 Robert Zubrin  masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering   senior engineer with the Martin Marietta Astronautics company, working as one of its leaders in development of advanced concepts for interplanetary missions “ Robert Zubrin on why we should go to Mars ” http://earthsky.org/space/robert-zubrin-on-why-we-should-go-to-mars] ZM

And since the entire history of life on Earth is one of development from simpler forms to more complex forms, displaying greater capacities for activities and intelligence and evermore rapid evolution, if life is everywhere, it means intelligence is everywhere. It means we’re not alone. This is something that thinking men and women have wondered about for thousands of years. It’s worth going there to find out. The second reason is the challenge. I think civilizations are like individuals. We grow when we’re challenged. We stagnate when we’re not. And a humans-to-Mars program would be an embracing challenge for our society, particularly for our youth. It would say to every young person: learn your science and you can be an explorer or pioneer of new worlds. And out of that challenge, we get millions of scientists, engineers, inventors, doctors, medical researchers, technological entrepreneurs. These are the kind of people that drive society forward. You might view it as a tremendously powerful investment in intellectual capital. 

A strong domestic STEM workforce is vital to fill defense and aerospace jobs – key to competitiveness and a strong defense industrial base
Stephens, 10 - Senior Vice President, Human Resources and Administration at Boeing and Chair of the Aerospace Industries Association (Richard, Testimony to the House Science and Technology Committee, 2/4, http://www.aia-aerospace.org/assets/Stephens%20Written%20Testimony%202-4-2010(1).pdf) 

We are proud to be among those industries that have placed the United States in its leadership role in technology, innovation and the ability to solve highly complex problems. But as both the pace of innovation and the need for problem-solving accelerate globally, the United States faces a competitive gap that we can close only if more of our young people pursue careers in the growing fields of STEM disciplines. In my industry, the Aviation Week 2009 Workforce Study (conducted in cooperation with the Aerospace Industries Association, American Institute of Aeronautics & Astronautics, and the National Defense Industries Association) indicates aerospace companies that are hiring need systems engineers, aerospace engineers, mechanical engineers, programming/software engineers and program managers. Today, across the aerospace industry, the average age of the workforce continues to increase, and expectations are that approximately 20 percent of our current technical talent will be eligible to retire within  the next three years. As a result, in the very near future, our companies and our nation’s aerospace programs will need tens of thousands of engineers—in addition to those joining the workforce today.  These are becoming difficult jobs to fill not because there is a labor shortage but because there is a skills shortage: Our industry needs more innovative young scientists, technologists, engineers, and mathematicians to replace our disproportionately large (compared to the total U.S. workforce) population of Baby Boomers as they retire. At the same time that retirements are increasing, the number of American workers with STEM degrees is declining, as the National Science Board pointed out in 2008.  This skills shortage is a global concern across the board in all high-tech sectors—public as well as private.  But it is especially acute in the U.S. defense industry because many government programs carry security requirements that can be fulfilled only by workers who are U.S. citizens. According to the Aviation Week 2009 Workforce Study, of the positions open in the aerospace and defense industry in 2009, 66.5 percent required U.S. citizenship. Yet only 5 percent of U.S. bachelor’s degrees are in engineering, compared with 20 percent in Asia, for example. Meanwhile, in 2007, foreign students received 4 percent of science and engineering bachelor’s degrees, 24 percent of science and engineering master’s degrees, and 33 percent of science and engineering doctoral degrees awarded in the United States, according to the National Science Board. And most foreign students who earn undergraduate and graduate degrees from U.S. institutions are not eligible for U.S. security clearances. Clearly, the throughput of our U.S. STEM pipeline carries serious implications for our national security, our competitiveness as a nation, and our defense industrial base. Three key actions are necessary to ensure that we have enough scientists and engineers to meet future needs: 1) Successfully graduate all (or at least a lot more of) those who enter colleges and universities; 2) Ensure colleges and universities produce enough qualified secondary teachers for science, math and technology; and 3) Motivate our youth to pursue STEM-related careers that provide great pay, deliver on the promise of challenging and fun work, and create the future 

US STEM workforce leadership prevents emergence of hostile rivals. 

Freeman 7 – National Bureau of Economic Research, Richard, “Globalization of the Scientific/Engineering Workforce and National Security”, Rand, http://www.rand.org/pubs/conf_proceedings/2007/RAND_CF235.pdf ]
Second is the belief that federal research and development spending, particularly basic R&D in the physical sciences and engineering, has not kept pace with the economic and security needs of the country. If the nation were to demand the number of scientists and engineers that would meet the challenges of the next several decades—in maintaining U.S. comparative advantage in high tech, in meeting national security challenges, in dealing with global warming and energy problems—it would need more scientists and engineers than it currently is producing and importing from overseas. Third is the policy adopted by some agencies and national laboratory projects—for instance the National Security Agency—that projects critical to national security are undertaken solely by U.S. citizens. If the supply of U.S. Ph.D. mathematicians declines, the NSA has a major problem. Proposition 3: Human resource leapfrogging and global competition in high technology. A large part of global trade occurs because countries gain advantages from being the firstmover on new technologies, which require R&D resources, and/or from increasing returns gained through learning as output increases or through positive spillovers from one firm in a sector to another. The north-south version of the trade model postulates that the advanced area (the north) has the skilled workforce and R&D capability to innovate new goods and services, while the less advanced area (the south) cannot compete in these areas (Krugman, 1979). As a result, the north innovates new goods and trades them with the south, which produces older goods as it gains the technology do so. Once the two regions have access to the same technology, the lower-wage south produces the good or service. Workers are paid higher in the north than in the south, both because they are more skilled and because the north has a monopoly on the new products. More rapid technological advance increases wages in the north relative to wages in the south while more rapid diffusion of technology has the opposite effect. In terms of national security, the north’s monopoly on high-tech production guarantees its dominance in military technology. 86 Perspectives on U.S. Competitiveness in Science and Technology The increased supply of scientific and engineering workers, including doctorate researchers and others able to advance scientific and technological knowledge in large developing countries, is outmoding this vision of the division of technology and production between advanced and developing countries. It creates the possibility of human resource leapfrogging, in which large, populous, developing countries employ enough scientists and engineers to compete with the advanced countries in the high-tech vanguard sectors that innovate new products and processes. Loss of comparative advantage in the high-tech sector to a low-wage competitor can substantially harm an advanced country. The advanced country would have to shift resources to less desirable sectors, where productivity growth through learning is likely to be smaller. Wages and living standards would remain high in the advanced country because of its skilled workforce and infrastructure. But the monopoly rents from new products or innovations would shift from the advanced country to the poorer country. The magnitude of the loss would depend in part on the number of persons working in the advanced sector, and their next best alternatives. If the low-wage country were to use its scientists and engineers to take a global lead in space exploration, there would be little impact on the economy of the advanced country. But, if the low-wage country deployed its scientists and engineers to take a global lead in sectors with sizable employment and significant throughput to the rest of the economy, in this case, the economic losses to the advanced country could be substantial. During the Cold War the former Soviet Union devoted its scientific and technological expertise to the military area rather than to economic activity. A low-wage competitor could do the same today, though the Soviet experience suggests that this could be a self-defeating exercise. Real Concerns or Paranoia? Several indicators suggest that human resource leapfrogging is rapidly reducing U.S. technological and economic leadership: Major high-tech firms, from IBM to Cisco to Microsoft, are locating new R&D facilities in China and India, in part because they want to create products for those for markets but also because of the supply of science and engineering talent at wages far below those in the United States. Off-shoring of some forms of skilled work. Indices of technological prowess show a huge improvement in the technological capability of China, in particular (see Figure 1). In 1993 China received a 20.7 measure in the Georgia Tech measure of technology, whereas in 2003 it was at 49.3. Consistent with this, the Georgia Tech group found that China was fourth in the world, after the United States, Japan, and Germany, in publications in four emerging technologies in 1999; the Nanotechnology Research Institute of Japan reported in 2004 that China was third and close behind Japan in publications and patents in this area. Production and exports of high-tech products show that the improved capability of China in high technology is showing in the economy, though many experts believe that the data exaggerate Chinese high-tech production because firms import the highest tech parts or services. • •• • Globalization of the Scientific/Engineering Workforce and National Security 87 Figure 1 Technological Standing Index, United States, Japan, China, 1993–2003 Percent 40 30 20 10 100 0 1996 SOURCE: Graph by Alan Porter in Georgia Tech Technology Policy and Assessment Center (2003). Used with permission. RAND CF235-8.1 United States Japan China 1993 1999 2003 90 80 70 60 50 In sum, research and technological activity and production are moving where the people are, even when they are located in the low-wage “south.” Such research, activity, and production are moving to China because China is graduating huge numbers of scientists and engineers and to India, as well, though more slowly. Implications for National Security Loss of dominance in the supply of scientific and engineering talent and in high-tech production has three implications for U.S. national security: Proposition 4: Foreign countries and groups will have potentially ample supplies of S&E workers for developing high-tech sectors that may be critical for national security. As the number of scientists and engineers working in foreign countries continues to increase, the United States’ comparative advantage in generating scientific and engineering knowledge and in the high-tech sectors and products associated with that knowledge will decline. Increased numbers of scientists and engineers will stimulate the rate of technological advance, expanding the global production possibility frontier, and benefiting people worldwide. But the United States will also face economic difficulties as its technological superiority erodes. The group facing the biggest danger from the loss of America’s technological edge is workers whose living standards depend critically on America’s technological superiority. The big winners from the spread of technology will be workers in developing countries and the firms that employ them, including many U.S. multinational corporations. In the long term, the spread of knowledge and technology around the world will almost certainly outweigh the loss of U.S. hegemony in science and technology, but the transition period is likely to be lengthy and difficult—more formidable than that associated with the recovery of Europe and Japan after World War II. 88 Perspectives on U.S. Competitiveness in Science and Technology In national security, however, the risks to the United States—in the form of more countries with potentially competitive technologies in the military area or more groups with access to possibly dangerous technologies—may outweigh any gains from a more multipolar world in which other leading countries could take on greater responsibilities. The increased supply of S&E specialists overseas and accompanying economic and technological competence will give foreign countries that seek to compete in high-tech military areas the potential resources to do so. 

STEM key to job growth 

Paulus, 9 – Professor @ North Hennepin Community College (Dr. Eugenia, “STEM Education,” The Star Tribune, http://www.startribune.com/yourvoices/42109707.html?elr=KArksLckD8EQDUoaEyqyP4O:DW3ckUiD3aPc:_Yyc:aUdcOy9cP3DieyckcUsI) 

STEM is the acronym for Science, Technology, Engineering and Mathematics. Among the disciplines that the National Science Foundation includes under STEM are engineering, mathematics, agricultural sciences, biological sciences, physical sciences, psychology, economics and other natural and social/behavioral sciences, computer science, earth, atmospheric and ocean sciences. 

If you are an educator in science like me, brace yourself for what you will find if you look for data on science education in America collected during the past few years. By the time U.S. students reach their senior year of high school, they rank below their counterparts in 17 other countries in math and science literacy, according to the Third International Mathematics and Science Study, the largest international study of scientific achievement ever conducted.  In physics, U.S. high school seniors scored last among 16 countries tested. The depressing reality is that when it comes to educating the next generation in these subjects, America is no longer a world contender. In fact, U.S. students have fallen far behind their competitors in much of Western Europe and in advanced Asian nations like Japan, India, China and South Korea. Most high school graduates are not adequately prepared for college-level science courses. It is reported that just 26% of the 2003 high school graduates scored high enough on the ACT science test to have a good chance of completing a first-year college science course. That's one reason why enrollments of U.S. students in science and engineering majors have been flat or declining-even as the demand for these skills increases. The U.S. now ranks below 13 other countries in the percentage of 24-year olds with a college degree in these subjects, down from third place 25 years ago. You don't have to be a scientist to recognize that the status quo is a recipe for big trouble. 
This trend has disturbing implications, not just for the future of American technological leadership, but for the broader economy. Already, there is a shortage of highly-skilled workers and a surplus of lesser-skilled workers.
Green initiatives growing and demand for green jobs is inevitable – technical education is key

Hyslop, 8 – Assoc Director of Public Policy @ Association for Career and Technical Education (Alisha, http://www.acteonline.org/uploadedFiles/Publications_and_E-Media/files/files-techniques-2009/Theme_2%281%29.pdf) 

High-tech companies like Siemens, Hewlett-Packard, Apple, SunMicrosystems,6 and Subaru Isuzu Automotive7 have launched green initiatives, creating products and processes that conserve energy and resources. Americans purchased more than 330,000 hybrid automobiles in 2007,8 and rental car companies are increasing their fleets of hybrids as well. About 250,000 U.S. homes already have some type of solar energy system, and another 2,500 homeowners have installed their own wind turbine.9Twenty-eight states have mandates generally requiring that up to 25 percent of their energy be obtained through renewable sources in the next two decades.10 This should serve to further increase the demand for new products and processes focused on generating and conserving energy.Growing Workforce NeedsThe demand for sustainability has created two parallel workforce phenomena— the development of new careers in the green industry, such as solar panel installers and wind turbine technicians; and the “greening” of all other jobs. From construction to business management, sustainability issues are growing very important in a number of career pathways. A report commissioned by the American Solar Energy Society attributed 8.5 million jobs in 2006 to renewable energy or energy efficient industries.11 As federal, state and local governments mandate or incentivize more energy from alternative sources, the Apollo Alliance predicts that the nation could generate three to five million more green jobs over the next 10 years.12For example, Randall Swisher, executive director of the American Wind Energy Association, has estimated that by 2030, nearly a half-million new jobs could be created in the wind industry, in manufacturing, construction and operation.13These jobs are high skill, high wage and in high demand. They exist in sectors as diverse as landscaping and automotive manufacturing. Unfortunately, there is a 
tremendous shortage of individuals with the necessary skills in sustainability practices, and employers seeking more “green-collar” workers often face bleak prospects. In many instances, while the technologies to support the sustainability industry have been or are being created, the industry lacks the skilled workforce necessary to implement and use these technologies. To some capacity, the need for human capital is proving to be a barrier to the continued growth and expansion in energy efficiency and sustainability. As the San Francisco Chronicle reported after a summit on green-collar jobs, “California’s new green tech economy won’t get very far if the state doesn’t develop the workforce that eco-friendly businesses need.” California already lacks enough solar panel installers, and needs more workers with experience in green building Many jobs in green industries use the same technical skills as existing industries, but with skilled-worker shortages in areas like engineering, manufacturing and construction technology, the new jobs often lack qualified applicants. For example, the demand to make buildings more energy efficient increases the need for insulation workers, carpenters, roofers, building inspectors, construction managers and electricians.15 The sustainability industry has the power to dramatically revive employment in many areas around the country as green-collar careers can replace the jobs of workers in areas with stagnant job growth or layoffs. However, there must be a greater focus by policymakers and business and industry leaders on providing the training and retraining necessary to help shape this new workforce and ensure the continued pipeline of skilled workers. CTE Provides Solutions Career and technical education (CTE) programs are poised and ready to ease the workforce bottleneck that could limit job growth in sustainability and meet the need for green-collar job training across career areas. Despite the fact that the term “sustainability” has only been around for two decades, and mainstream public interest has only recently peaked, high-quality CTE programs already exist around the country to help prepare students for sustainable careers. Community and political leaders, along with local business and industries, should look to CTE programs as the answer to this workforce challenge, and aim to invest in and expand these programs and opportunities so that even more students can participate. CTE programs are flexible and responsive to economic and workforce needs, placing CTE offers early exposure to students regarding sustainable energy career options through curriculum integration, provides the “cutting edge” training necessary to ensure future employees meet workforce pipeline needs, and sets an example through state-of-the-art green buildings that become part of the curriculum. Exposing Students to Green CurriculumToday’s CTE is becoming more rigorous in response to the growing skill needs in the current economy, and at the same time remains extremely relevant to students and their lives. Often organized around 16 career clusters, such as “Agriculture, Food, and Natural Resources” and “Manufacturing,” with more specific programs of study that link secondary and postsecondary coursework, CTE offers unique opportunities for students to explore career options at the same time they are receiving the strong academic foundation necessary to succeed in the 21st century economy. CTE has often been turned to as the answer as policymakers around the country examine ways to reform high schools and help more students earn high school diplomas and transition to postsecondary education. It is also the answer to ensuring that students gain the sustainability knowledge they need to be successful in whatever career they may choose, and that students are exposed to careers in sustainability early enough to consider them as future options. For example, leaders of California’s State Building and Construction Trades Council think the state needs more CTE in high schools. Jay Hansen, legislative and political director, said, “We’re not going to be able to build anything and do any green retrofits until we have a workforce to do that. If we wait until they’re out of high school to start training them, we’re going to lose a lot of people.”21 Hansen’s comments point to the need to expose students to careers in green areas early in their educational experience. A number of high schools have started to offer this type of exploration and integration of sustainability concepts. California’s Lake Tahoe Unified 

Impact – Tech

Colonization solves tech spin offs – water recycling, and resource management will improve life for all on Earth.
Rampelotto 11- Department of Biology, Federal University of Santa Maria
Pabulo Henrique, January, “Why Send Humans to Mars? Looking Beyond Science”, http://journalofcosmology.com/Mars151.html
The engineering challenges necessary to accomplish the human exploration of Mars will stimulate the global industrial machine and the human mind to think innovatively and continue to operate on the edge of technological possibility. Numerous technological spin-offs will be generated during such a project, and it will require the reduction or elimination of boundaries to collaboration among the scientific community. Exploration will also foster the incredible ingenuity necessary to develop technologies required to accomplish something so vast in scope and complexity. The benefits from this endeavor are by nature unknown at this time, but evidence of the benefits from space ventures undertaken thus far point to drastic improvement to daily life and potential benefits to humanity as whole.

One example could come from the development of water recycling technologies designed to sustain a closed-loop life support system of several people for months or even years at a time (necessary if a human mission to Mars is attempted). This technology could then be applied to drought sufferers across the world or remote settlements that exist far from the safety net of mainstream society.
The permanence of humans in a hostile environment like on Mars will require careful use of local resources. This necessity might stimulate the development of novel methods and technologies in energy extraction and usage that could benefit terrestrial exploitation and thus improve the management of and prolong the existence of resources on Earth.
***Asteroids Adv

Asteroids Adv – 1ac 
Status quo NEO exploration is limited to 2 missions – interest for more is high

Landis et al, 08 (*Rob R., AIAA member and NASA Johnson Space Center, Mission Operations Directorate, **David J. Korsmeyer, AIAA member and NASA Ames Research Center, Intelligent Systems Division, ***Paul A. Abell, Research Scientist, Planetary Science Institute, Tucson, Arizona and NASA Johnson Space Center, Astromaterials Research & Exploration Science,****Daniel R. Adamo, AIAA member and Trajectory Consultant, *****Thomas D. Jones, AIAA member and Association of Space Explorers, “A Piloted Orion Flight to a Near-Earth Object: A Feasibility Study”, http://pdf.aiaa.org/...PV2008_3550.pdf) AFL
To date, there have been only two spacecraft missions that have explored NEOs to any extent: NASA’s NEAR Shoemaker spacecraft at asteroid 433 Eros in 1999 and the Japan Aerospace Exploration Agency’s (JAXA) Hayabusa probe at asteroid 25143 Itokawa in 2005. Both of these robotic missions are considered to be extremely successful and have generated much scientific interest in NEOs. However, even though the scientific community has a better understanding of NEO physical properties and compositions based on the data from these missions, there are still many questions that remain unanswered. For example, data from the remote sensors on both spacecraft have been unable to identify the exact composition and internal structure of each asteroid after operations of several months in orbit and a few landings (one for NEAR Shoemaker and two for Hayabusa). Therefore, even though both missions are considered to have achieved almost all of their scientific goals, they still were limited by the capabilities of their spacecraft. For example, NEAR Shoemaker was not built for sample return, and Hayabusa’s collection mechanism was designed to obtain only two small samples of the asteroid. It is still not clear if Hayabusa managed to obtain a sample of asteroid Itokawa. Preliminary indications are that it did not. Subsequently the science results that came from both of these missions, although extremely valuable, are still somewhat limited in terms of determining exactly the compositions and internal structures of these NEOs.
Two scenarios:

First is deflection:  
Nuclear propulsion solves asteroid deflection- moves them out of harmful orbit

Spotts, 05 (Peter N., staff writer of the Christian Science Monitor, “To steer an asteroid away from Earth, try a space 'tractor”, 11/14/05, http://www.csmonitor.com/2005/1114/p02s01-usgn.html) AFL

If an asteroid ever threatens to collide with Earth, scientists have a toolkit of ideas worthy of a Hollywood blockbuster. They might blow it up or divert it by smacking it with a projectile or planting a rocket motor on its surface. Now, two NASA astronauts are proposing a far more subtle approach: a space "tractor" that uses gravity to tow those hurtling space rocks onto a nonthreatening orbit. The issue: Astronomers have their eye on an asteroid called 99942 Apophis, discovered last year. If it hits a gravitational "sweet spot" during a close approach to Earth in 2029, astronomers say it would hit the planet when it returns in 2035 or 2036. The likelihood that Apophis will thread the eye of this gravitational needle is probably vanishingly small, they add, but they haven't been able to calculate the asteroid's orbit with enough precision yet to know for sure. If diversion of Apophis, or any other asteroid, becomes necessary, the typical toolkit of approaches falls short, says astronaut Edward Lu. He and fellow astronaut Stanley Love describe the tractor concept in a paper appearing in the current issue of the journal Nature. "You want a system with predictable results," he says. Unfortunately, approaches discussed so far don't guarantee astronomers would get the desired effect. Some have dubbed them "blast and hope" methods, he says. Dr. Lu and Mr. Love figured there had to be a better way. Their high-tech John Deere is a pendulum-like spacecraft with most of its mass at one end and thrusters at the other. The craft would hover above the asteroid's surface with the heavy end closest to the space rock. Mutual gravitational attraction between the tractor and the asteroid connects the two objects. Using nozzles carefully aimed to avoid the exhaust hitting the asteroid, and relatively gentle "puffs" of thrust, the tug could haul an asteroid into a new orbit in a predictable way. If the asteroid has its own tiny moons - as an increasing number of asteroids appear to have - they get pulled along as well. "It's a beautiful and entirely new idea," notes Clark Chapman, a scientist at the Southwest Research Institute in Boulder, Colo., who studies asteroids, comets, and other small bodies in the solar system. A significant challenge to blast-and-hope approaches is that their effect depends a great deal on whether the asteroid is a rubble pile or a chunk of metal. Indeed, some researchers have argued that if an asteroid threatens, humans would need to mount a robotic reconnaissance mission to find out how the object is put together before they could figure out how to deal with it effectively. With a gravitational tractor, it doesn't matter if the asteroid "has the consistency of a mountain of metal or a mountain of cotton candy. It can be moved without having to interact with it," Dr. Chapman explains. Lu adds that asteroids can have odd shapes, and they tumble as they move along their orbits. A rocket motor place on the asteroid's surface would face serious steering problems. The key to their idea, he and Love hold, is the right propulsion system - nuclear-electric motors. These are the only type of motors that can develop the velocity needed to close in on a potentially hazardous asteroid, then provide the gentle thrust over the decade or more needed to adjust the asteroid's orbit. Researchers have sent craft to asteroids using chemical propulsion, he acknowledges. But mission planners have had the luxury of picking tortoise-paced targets relative to Earth's motion. Most asteroids that make up the population of near-Earth objects move much faster. As elegant as Lu and Love's approach appears, it may not lift off the pages of Nature very soon. NASA has shelved a project to develop nuclear propulsion - a casualty of the agency's effort to focus technology development on a replacement for the space shuttles, due for retirement in five years. 

The impact is extinction
McGUIRE 02 (Bill, Professor of Geohazards at University College London and is one of Britain's leading volcanologists, A Guide to the End of the World, p. 159-168)
The Tunguska events pale into insignificance when compared to what happened off the coast of Mexico's Yucatan Peninsula 65 million years earlier. Here a 10-kilometre asteroid or comet—its exact nature is uncertain—crashed into the sea and changed our world forever. Within microseconds, an unimaginable explosion released as much energy as billions of Hiroshima bombs detonated simultaneously, creating a titanic fireball hotter than the Sun that vaporized the ocean and excavated a crater 180 kilometres across in the crust beneath. Shock waves blasted upwards, tearing the atmosphere apart and expelling over a hundred trillion tonnes of molten rock into space, later to fall across the globe. Almost immediately an area bigger than Europe would have been flattened and scoured of virtually all life, while massive earthquakes rocked the planet. The atmosphere would have howled and screamed as hypercanes five times more powerful than the strongest hurricane ripped the landscape apart, joining forces with huge tsunamis to batter coastlines many thousandsof kilometres distant. Even worse was to follow. As the rock blasted into space began to rain down across the entire planet so the heat generated by its re-entry into the atmosphere irradiated the surface, roasting animals alive as effectively as an oven grill, and starting great conflagrations that laid waste the world's forests and grasslands and turned fully a quarter of all living material to ashes. Even once the atmosphere and oceans had settled down, the crust had stopped shuddering, and the bombardment of debris from space had ceased, more was to come. In the following weeks, smoke and dust in the atmosphere blotted out the Sun and brought temperatures plunging by as much as 15 degrees Celsius. In the growing gloom and bitter cold the surviving plant life wilted and died while those herbivorous dinosaurs that remained slowly starved. global wildfires and acid rain from the huge quantities of sulphur injected into the atmosphere from rocks at the site of the impact poured into the oceans, wiping out three-quarters of all marine life. After years of freezing conditions the gloom following the so-called Chicxulub impact would eventually have lifted, only to reveal a terrible Sun blazing through the tatters of an ozone layer torn apart by the chemical action of nitrous oxides concocted in the impact fireball: an ultraviolet spring hard on the heels of the cosmic winter that fried many of the remaining species struggling precariously to hang on to life. So enormously was the natural balance of the Earth upset that according to some it might have taken hundreds of thousands of years for the post-Chicxulub Earth to return to what passes for normal. When it did the age of the great reptiles was finally over, leaving the field to the primitive mammals—our distant ancestors—and opening an evolutionary trail that culminated in the rise and rise of the human race. But could we go the same way1?To assess the chances, let me look a little more closely at the destructive power of an impact event. At Tunguska, destruction of the forests resulted partly from the great heat generated by the explosion, but mainly from the blast wave that literally pushed the trees over and flattened them against the ground. The strength of this blast wave depends upon what is called the peak overpressure, that is the difference between ambient pressure and the pressure of the blastwave. In order to cause severe destruction thisnccds to exceed 4. pounds per square inch, an overpressure that results in wind speeds that arc over twice the force of those found in a typical hurricane. Even though tiny compared with, say, the land area of London, the enormous overpressures generated by a 50-metre object exploding low overhead would cause damage comparable with the detonation of a very large nuclear device, obliterating almost everything within the city's orbital motorway. Increase the size of the impactor and things get very much worse. An asteroid just 250 metres across would be sufficiently massive to penetrate the atmosphere; blasting a crater 5 kilometres across and devastating an area of around 10,000 square kilometres— that is about the size of the English county of Kent. Raise the size of the asteroid again, to 650 metres, and the area of devastation increases to ioo;ooo square kilometres—about the size of the US state of South Carolina. Terrible as this all sounds, however, even this would be insufficient to affect the entire planet. In order to do this, an impactor has to be at least 1 kilometre across, if it is one of the speedier comets, or 1.5 kilometres in diameter if it is one of the slower asteroids. A collision with one of these objects would generate a blast equivalent to 100.000 million tonnes of TNT, which would obliterate an area 500 kilometres across say the size of England—and kill perhaps tens of millions of people, depending upon the location of the impact. The real problems for the rest of the world would start soon after as dust in the atmosphere began to darken the skies and reduce the level of sunlight reaching the Earth's surface. By comparison with the huge Chicxulub impact it is certain that this would result in a dramatic lowering of global temperatures but there is no consensus on just how bad this would be. The chances are, however, that an impact of this size would result in appalling weather conditions and crop failures at least as severe as those of the 'Year Without a Summer'; 'which followed the 1815 eruption of Indonesia's Tambora volcano. As mentioned in the last chapter, with even developed countries holding sufficient food to feed their populations for only a month or so, large-scale crop failures across the planet would undoubtedly have serious implications. Rationing, at the very least, is likely to be die result, with a worst case scenario seeing widespread disruption of the social and economic fabric of developed nations. In the developing world, where subsistence farming remains very much the norm, wide-spread failure of the harvests could be expected to translate rapidly into famine on a biblical scale Some researchers forecast that as many as a quarter of the world's population could succumb to a deteriorating climate following an impact in the 1—1.5 kilometre size range. Anything bigger and photosynthesis stops completely. Once this happens the issue is not how many people will die but whether the human race will survive. One estimate proposes that the impact of an object just 4- kilometres across will inject sufficient quantities of dust and debris into the atmosphere to reduce light levels below those required for photosynthesis. Because we still don't know how many threatening objects there are out there nor whether they come in bursts, it is almost impossible to say when the Earth will be struck by an asteroid or comet that will bring to an end the world as we know it. Impact events on the scale of the Chicxulub dinosaur-killer only occur every several tens of millions of years, so in any single year the chances of such an impact arc tiny. Any optimism is, however, tempered by the fact that— should the Shiva hypothesis be true—the next swarm of Oort Cloud comets could even now be speeding towards the inner solar system. Failing this, we may have only another thousand years to wait until the return of the dense part of the Taurid Complex and another asteroidal assault. Even if it turns out that there is no coherence in the timing of impact events, there is statistically no reason why we cannot be hit next year by an undiscovered Earth-Crossing Asteroid or by a long-period comet that has never before visited the inner solar system. Small impactors on the Tunguska scale struck Brazil in 1931 and Greenland in 1097, and will continue to pound the Earth every few decades. Because their destructive footprint is tiny compared to the surface area of the Earth, however, it would be very bad luck if one of these hit an urban area, and most will fall in the sea. Although this might seem a good thing, a larger object striking the ocean would be very bad news indeed. A 500-metre rock landing in the Pacific Basin, for example, would generate gigantic tsunamis that would obliterate just about every coastal city in the hemisphere within 20 hours or so. The chances of this happening arc actually quite high—about 1 per cent in the next 100 years—and the death toll could well top half a billion. Estimates of the frequencies of impacts in the 1 kilometre size bracket range from 100,000 to 333,000 years, but the youngest impact crater produced by an object of this size is almost a million years old. Of course, there could have been several large impacts since, which cither occurred in the sea or have not yet been located on land. Fair enough you might say, the threat is clearly out there, but is there anything on the horizon? Actually, there is. Some 13 asteroids—mostly quite small—could feasibly collide with the Earth before 2100. Realistically, however, this is not very likely as the probabilities involved arc not much greater than 1 in io;ooo— although bear in mind that these arc pretty good odds. If this was the probability of winning the lottery then my local agent would be getting considerably more of my business. There is another enigmatic object out there, however. Of the 40 or so Near Earth Asteroids spotted last year, one — designated 2000SG344—looked at first as if it might actually hit us. The object is small, in the 100 metre size range, and its orbit is so similar to the earth that some have suggested it may be a booster rocket that sped one of the Apollo spacecraft on its way to the Moon. Whether hunk of rock or lump of man-made metal, it was originally estimated that 2000SG344 had a 1 in 500 chance of striking the Earth on 21 September 2030. Again, these may sound very long odds, but they are actually only five times greater than those recently offered during summer 2001 for England beating Germany 5-1 at football. We can all relax now anyway, as recent calculations have indicated that the object will not approach closer to the Earth than around five million kilometres. A few years ago, scientists came up with an index to measure the impact threat, known as the Torino Scale, and so far 2000SG2144 is the first object to register a value greater than zero. The potential impactor originally scraped into category 1, events meriting careful monitoring. Let's hope that many years elapse before we encounter the first category 10 event—defined as 'a certain collision with global consequences'. Given sufficient warning we might be able to nudge an asteroid out of the Earth's way but due to its size, high velocity, and sudden appearance, wc could do little about a new comet heading in our direction. 
The scarcity of life in the universe proves both the probability and impact of our advantage

KAZAN 11 (Casey, Owner of Galaxy Media LLC and graduate of Harvard University, “Tracking the Realtime Threat of Near-Earth Asteroids &comets- could it save the planet?”, The Daily Galaxy, Feb 8, http://www.dailygalaxy.com/my_weblog/2011/02/tracking-the-realtime-threat-of-near-earth-asteroids-will-it-save-the-planet.html)//DT
Stephen Hawking believes that one of the major factors in the possible scarcity of intelligent life in our galaxy is the high probability of an asteroid or comet colliding with inhabited planets. We have observed, Hawking points out in Life in the Universe, the collision of a comet, Schumacher-Levi, with Jupiter, which produced a series of enormous fireballs, plumes many thousands of kilometers high, hot "bubbles" of gas in the atmosphere, and large dark "scars" on the atmosphere which had lifetimes on the order of weeks. Shoemaker-Levy 9 was the first comet discovered to be orbiting a planet, Jupiter, instead of the sun. This enlargement of a 1993 Hubble Space Telescope image above shows the brightest nuclei in a string of approximately 20 objects that comprise Shoemaker-Levy 9 as it hurtled toward its July I994 collision with Jupiter. It is thought the collision of a rather smaller body with the Earth, about 70 million years ago, was responsible for the extinction of the dinosaurs. A few small early mammals survived, but anything as large as a human, would have almost certainly been wiped out. Through Earth's history such collisions occur, on the average every one million year. If this figure is correct, it would mean that intelligent life on Earth has developed only because of the lucky chance that there have been no major collisions in the last 70 million years. Other planets in the galaxy, Hawking believes, on which life has developed, may not have had a long enough collision free period to evolve intelligent beings. While NASA's Wide-field Infrared Survey Explorer, or WISE, is busy surveying the landscape of the infrared sky, building up a catalog of cosmic specimens -- everything from distant galaxies to "failed" stars, called brown dwarfs, closer to home, the NEOWise mission is picking out an impressive collection of asteroids and comets, most of these hang out in the Main Belt between Mars and Jupiter, but a small number are near-Earth objects -- asteroids and comets with orbits that pass within about 48 million kilometers (30 million miles) of Earth's orbit. By studying a small sample of near-Earth objects, WISE will learn more about the population as a whole. How do their sizes differ, and how many objects are dark versus light. "We are taking a census of a small sample of near-Earth objects to get a better idea of how they vary," said Amy Mainzer, the principal investigator of NEOWISE, a program to catalog asteroids seen with WISE. So far, the mission has observed more than 60,000 asteroids, both Main Belt and near-Earth objects, with more than 11,000 are new previously unknown objects. "Our data pipeline is bursting with asteroids," said WISE Principal Investigator Ned Wright of UCLA. "We are discovering about a hundred a day, mostly in the Main Belt." About 190 near-Earth asteroids have been observed to date, of which more than 50 are new discoveries. All asteroid observations are reported to the NASA-funded International Astronomical Union's Minor Planet Center, a clearinghouse for data on all solar system bodies at the Smithsonian Astrophysical Observatory in Cambridge, Mass.

Second is mining:
Mining asteroids yields many crucial resources- but only nuclear propulsion solves

Durda, 06 (Daniel D., planetary scientist at the Southwest Research Institute in Boulder, CO. He is also an accomplished illustrator; his work has appeared on SPACE.com as well as in Sky & Telescope, “The Solar System beckons with resources unimaginable on Earth”,  http://www.nss.org/adastra/volume18/durda.html) AFL
The near-Earth asteroids (NEAs) represent a vast and, as yet, untapped reservoir of mineral resources for in-space use as we expand the human presence beyond low-Earth orbit. About half the NEAs are made up of the same materials as a typical rocky meteorite. These contain small flakes of nickel-iron alloys and platinum group metals in much greater abundance than typical rocks from the Earth's crust. Most of the rest of the NEA population resembles the carbonaceous meteorites and contain a higher fraction of water and carbon-containing minerals. A little less than 10 percent of the NEAs are essentially massive mountains of nearly pure iron and nickel. All of the NEAs represent a resource smorgasbord far richer than the lunar regolith, the bleak soil on the Moon, another favorite target for future off-world mining operations. The question before us here is: Could we mine a small NEA right now and actually make use of some of this mineral wealth? That is, assuming that the operational and economic infrastructure were now in place and required the in-space utilization of materials mined from small asteroids, do the techniques and technologies exist that would allow us to do so? If not, what do we still need to do and to learn in order to make asteroid mining a reality? The answers to these questions also bear directly on the closely related requirements for preventing the impact of a threatening asteroid. Let's first look at the environment that exists on and around small NEAs before considering the technological requirements for harvesting their mineral riches. Planetary scientists estimate that there are some 1,100 asteroids larger than a kilometer in diameter. Smaller, football-field-size objects are much more numerous—more than 100,000 of them orbit the Sun in near-Earth space (although at present we have catalogued only a few percent of them). Objects so small exert only a feeble gravitational pull befitting their diminutive stature. The surface gravity of even a modest-size kilometer-diameter rocky asteroid is only of order 1/30,000 of a g. It is in fact the negligible surface gravity of these objects that makes them such attractive targets for future mining activities; the materials mined from their surface need not be lifted back out of a deep gravity well in order to be delivered to the places where the resources are needed. But this low gravity can cause serious operational challenges as well. Simply moving around in the close vicinity of a lumpy and potentially rapidly rotating or tumbling NEA can be counterintuitive. Rather than orbiting the smallest asteroids, oilplatform-like equivalents of future mining factories may instead "station keep" in close proximity, rather like a Space Shuttle orbiter maneuvering around the International Space Station. Human and robotic mining engineers moving about along the surface will similarly need their own on-board and very capable navigation systems for the real-time trajectory calculations necessary in simply moving from point A to point B. The difficulties faced by the Hayabusa mission in trying to simply "drop" the tiny MINERVA rover onto the surface of the 500-meter-diameter asteroid Itokawa show that we still have some work to do in even this most basic area of mining operations. Once finally on an asteroid's debris-strewn surface, fine dust—easily motivated in the milli-g environment—will likely be a problem. Electrostatic charging now becomes a dominant force on dust particles, causing them to adhere to just about anything, the fine workings of mining equipment included. And once it is there you can't simply brush it away. Apollo 16 Commander John Young doesn't mince words when describing what he sees as one of the most serious concerns for future lunar explorers, and the same goes for asteroids as well: "When people talk about long-duration operations on the Moon, the thing they better worry about is the dust." Now, how do we actually go about mineral mining in such an environment? First, we have to get there! Today, we can obviously travel to and even "land" on asteroids, but real mining operations are going to require much more massive and expansive spacecraft operations than NASA's NEAR-Shoemaker mission or Japan's Hayabusa. Ion propulsion allowing for sustained and highly efficient operations will be essential if we decide we'd like to move a particularly attractive (or threatening) asteroid into a more accessible orbit. The nuclear electric propulsion technology that NASA was pursuing through the Prometheus program was a very promising move in the right direction, but, unfortunately, that program has been abandoned for now. Although certainly challenging, Prometheus required no extraordinary technological stretch. Revamping something like that program will simply require the political and financial will to do it. What about power to run the operation? No problem! Solar power is a practical and abundant option in near-Earth space. And of course, if you're moving about the Solar System in nuclear fission-powered spacecraft, you have a lot of power to spare coming along for the ride. 

Asteroids specificially contain important, mineable semiconductor group metals.

Gerlach 05  Charles L. Gerlach is founder and CEO of Gerlach Space Systems LLC, a privately funded, early-stage start-up focused on designing, building, and operating highly automated systems to cost-effectively locate, extract, process, refine, and deliver near-Earth object resources to Earth/Earth orbit for commercial use. Mr. Gerlach is a strategy consultant who specializes in emerging technologies and business models. Prior to founding Gerlach Space Systems, he was Global Communications Sector Lead at IBM Corp.’s Institute for Business Value. He is also an attorney and former law professor. He is a graduate of Harvard College and Harvard Law School. (5-22-2005, Charles L. Gerlach, “Profitably Exploiting Near-Earth Object Resources”, National Space Society, http://abundantplanet.org/files/Space-Ast-Profitably-Exploiting-NEO-Gerlach-2005.pdf) RP 
The geological characteristics of NEOs are governed by the environment in which they formed. Most asteroids condensed just after the formation of the solar system, as reflected by their age (approximately 4.7-billion years). The environment allowed larger bodies, especially planets, to differentiate gravitationally – pulling such elements as iron, nickel, and platinum group metals (PGMs) to the core. There is a strong correlation to the thermal environment as well. Bodies forming at the edge of the solar system cooled more rapidly, slowing or stopping this differentiation process. Smaller bodies did not develop sufficient mass for gravity separation and reflect the original distribution of elements from the supernova event. PGMs are quite abundant in these small bodies, called chondrites after their agglomeritic nature, hinting at the original distribution of elements in the solar nebulae. As noted above, this solar-system-wide differentiation mirrors the localized differentiation on Earth, especially the sequestering of heavy elements in the planetary core. Based on spectroscopic studies and on “ground truth” from meteorite studies, near-Earth asteroids appear to possess extremely variable and wide-ranging compositions. 19 They include stony silicates with enhanced levels of semiconductors and of platinum group metals; 20 bituminous or carbonaceous bodies; 21 dormant or extinct comets with remnant ices and clay minerals; and reduced metallic bodies, composed in large part of nickel-iron alloy. 22 All of these substances may someday be valuable feedstock in the construction of infrastructure and supply of fuel for development of an orbital economy. The compositions of asteroids are inferred from laboratory studies of meteorites and from spectral reflectivity studies of asteroids at ultraviolet, visible, and near-infrared wavelengths. Meteorite samples are the primary source of detailed data for asteroid chemical composition, especially trace metals. A rough spectral taxonomy of asteroid types separates them into three broad categories: · C-type (carbonaceous) asteroids are water-bearing with very high contents of opaque, carbonaceous material. · S-type (stony) asteroids are anhydrous and rocky, consisting of silicates, sulphides, and metals. · M-type (metallic) asteroids exhibit high radar reflectivity characteristic of metals.  About half of the kilometer-sized NEO population is believed to be carbonaceous, and thus carbon- and water-rich. 23 If one assumes the other half to be dominated by S-type asteroids with a few percent of M-type bodies, one can estimate that the noncarbonaceous asteroids contain the following: about 20 percent metallic iron-nickel alloy; about 6 percent of the ferrous sulphide mineral troilite, and large amounts of olivine, pyroxene, and plagioclase feldspar; trace amounts of rare and valuable metals (especially PGMs) and non-metals (e.g., arsenic, selenium, germanium, phosphorous, carbon, sulphur). The mineralogical, chemical and physical properties of four different asteroid types based on meteorite samples are shown in Figure 5. Figure 5. Mineralogical, Chemical and Physical Properties of Asteroids 7.0- 1.5-1.9 7.8 3.53.8 Density 3.3 2.0-2.8 (g/cm3 ) Physical TiO2 — — — — 7.7% CaO — — — — 12.1% P2O5 0.28% 0.23% 0.28% — 0.12% K2O 0.04% 0.04% 0.1% — 0.15% Na2O 0.55% 0.3% 0.9% — 0.44% Al2O3 2.4% 2.1% 2.1% — 13.8% MgO 23.8% 20% 24% — 8.2% SiO2 33.8% 28% 38% — 42.5% Mineral FeO 15.4% 22% 10% — 15.8% Oxides S 1.3% 2% 1.5% — 0.12% H2O 5.7% 12% 0.15% — 0.045%6 1.9- 3% — 0.014% 3.0% C 1.4% Volatiles Co 0.11% — 0.1% 0.5% — Ni 1.4% — 1-2% 10% — Free Metals Fe 10.7% 0.1% 6-19% 88% 0.1% Lunar Regolith MType SType Mineral C2-Type C1-Type 7.0- 1.5-1.9 7.8 3.53.8 Density 3.3 2.0-2.8 (g/cm3 ) Physical TiO2 — — — — 7.7% CaO — — — — 12.1% P2O5 0.28% 0.23% 0.28% — 0.12% K2O 0.04% 0.04% 0.1% — 0.15% Na2O 0.55% 0.3% 0.9% — 0.44% Al2O3 2.4% 2.1% 2.1% — 13.8% MgO 23.8% 20% 24% — 8.2% SiO2 33.8% 28% 38% — 42.5% Mineral FeO 15.4% 22% 10% — 15.8% Oxides S 1.3% 2% 1.5% — 0.12% H2O 5.7% 12% 0.15% — 0.045%6 1.9- 3% — 0.014% 3.0% C 1.4% Volatiles Co 0.11% — 0.1% 0.5% — Ni 1.4% — 1-2% 10% — Free Metals Fe 10.7% 0.1% 6-19% 88% 0.1% Lunar Regolith MType SType Mineral C2-Type C1-Type This table depicts four representative asteroids based on four different meteorite types. Note that individual meteorites vary dramatically in composition, and this table presents samples from within only four categories. Source: B. O’Leary at al., Retrieval of Asteroidal Materials, Space Resources and Settlements, NASA SP428 (1979) pp. 142–155; Apollo 11 lunar soil sample data.Profitably Exploiting Near-Earth Object Resources Page 9 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). Carbonaceous asteroids contain important commodities for life support and are therefore important targets for future mining. Our knowledge of these bodies is based on the chemical analysis of meteorites believed to come from these parent bodies, known as carbonaceous chondrites. Carbonaceous chondrites are named after the tiny pellets of rock called chondrules embedded in them, a result of a kind of chemical fractionation unique to small bodies. They are crumbly, and probably came from parent bodies that were too small to undergo a large degree of gravitational differentiation or are collision ejecta from less than catastrophic collisions of slightly differentiated bodies. 2.6. Platinum Group Metals Platinum-group metals (PGMs) include the six metallic elements platinum, palladium, rhodium, ruthenium, iridium, and osmium. Platinum occurs either in placer deposits or in host mineral deposits. Other PGMs are often alloyed with platinum, and gold is a common deposit on platinum crystals. While PGMs may have been abundant during stellar formation, they are highly depleted in the Earth’s crust and are found in only a few locations on its surface. Many asteroids are believed to be made up of primitive core materials rich in sidereal elements such as rgw PGMs that are so rare in the Earth’s crust. PGMs are found dissolved among metallic phase grains, especially in ordinary chondrites. PGMs represent perhaps the most attractive NEO resources. Unlike other potential NEO resources, PGMs have commercial values of thousands of dollars per kilogram, making them especially attractive as candidates for refining and returning to Earth. In fact, Lewis and Meinel have asserted that "all common classes of meteorites contain higher concentration of platinum-group metals than the richest ore bodies in Earth's crust," 24 and a growing body of evidence supports this conclusion that concentrations of platinum and other PGMs are significantly higher in many asteroids than concentrations found in the best mines on Earth. On Earth, we observe concentrations of 4 to 6 parts per billion (ppb) in the best mines because there is little platinum in the Earth’s crust (due to the processes discussed above). Concentrations of 30 to 60 ppb are hypothesized in many asteroids with a potential of 250 ppb or even 1,000+ ppb based on meteorite studies (Figure 6). 25 Figure 6. Platinum Concentration in Selected Chondrite Meteorite Samples Ornans Murchison Chondrite Sample Pt (Parts per Million) Allende Jajh de Kot Lalu Kota Kota Qingzhen Daniel’s Kuil St. Sauveur Atlanta Khairpur Adhi Kot Bremervorde Chainpur 1.308 1.160 1.437 0.960 1.092 1.194 1.093 1.037 1.166 0.900 1.075 1.236 0.745 Carbonaceous Ordinary Enstatite Note: Analytical uncertainties are approximately +0.2% for Pt. Source: M.F. Horan, R.J. Walker, and J.W. Morgan, “High Precision Measurements of Pt and Os in Chondrites,” Lunar and Planetary Science XXX (2001).Profitably Exploiting Near-Earth Object Resources Page 10 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). Lewis and Hutson note that the metal fraction of the typical LL chondrite contains 50 to 60 parts per million (ppm) of platinum-group metals, and the concentration in the metal grains in CV and CO chondrites could reach 100 to 200 ppm! 26 In addition, platinumrich ore may actually be ponded in loose regolith on some asteroid surfaces, making mining relatively easy. One platinum-rich 1-kilometer asteroid may contain more platinum than has been mined in history plus that contained in all known terrestrial reserves. The most important target selection consideration besides asteroidal composition is the ease of mining and extracting the metal. Mining operations will be easier on larger asteroids because they are likely to have many deep ponds of mineral-rich regolith. Mining metal from an M-type asteroidal core is likely to be extremely difficult compared to extracting it from the chondrite asteroidal regolith. 2.7. Volatiles The other NEO resources of particular interest are the volatiles locked up in these bodies. Comets are thought to be covered by a layer, between 10 centimeters and 10 meters thick, of dirt and/or dark carbonaceous sooty material. A little less than half of the mass of the typical comet is believed to consist of rock-like dust bound together by the ices that make up the rest of the comet (approximately 50-percent water ice, 10-percent CO and CO2, and 0.5-percent of a conglomerate of carbon, hydrogen, oxygen and nitrogen (CHON) materials). 27 The reason both active and dormant comets are attractive from a space resources development perspective is the presence of so many volatiles that could one day be tapped as sources for water, oxygen, and hydrogen fuel for space missions. These objects are rich in the raw materials required to make rocket propellant, construction materials, and even plant food. They are the crucial elements for operating in space and sustaining life there. Volatiles are likely to be easier to extract and process in space than other types of resources (e.g., metals, semiconductors). There is no complicated chemistry or need to reduce rock to rubble. Conceptually, one might need only to vaporize the ice and condense it into a cold finger that can be transported to a desired location or even tapped directly to fuel a solar-thermal steam rocket. The availability of inexpensive, locally produced propellants on orbit and beyond would revolutionize the economics of space operations. Many space-derived propellant systems have been proposed. 28 By far the greatest bulk of materials launched from Earth into space are volatile propellants. In space, expendables used on the International Space Station and manned space missions consist overwhelmingly of volatiles (e.g., air, water, propellant). In addition, the largest proportion by far of materials used by most processing industries is made up of volatiles and organics. Extraction and processing of volatiles from comets combined with technologies such as orbital fuel processing andProfitably Exploiting Near-Earth Object Resources Page 11 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). storage depots 29 and even solar-thermal steam rockets 30 could enable a wide variety of new possibilities along the path from our current small-scale space operations to largescale space industrialization. Native volatiles could be processed to supply space operations, while making possible new industries with low up-front investment. Bootstrapping of transportation with native fuels and industry with chemical microreactors could provide the technological and economic resources for large-scale space industry and space colonization. 2.8. Advantages of NEO Mining While untested and fraught with engineering challenges, NEO mining has the potential to dramatically change the dynamics of many segments of the natural resources industry. It transforms the dynamics and economics of almost every aspect of resource production. Robotic mining of near-Earth objects has several potential advantages over traditional terrestrial mining (Figure 7). Figure 7. Potential Advantages of NEO Mining Prospecting Processing Mineral Rights Environment Lead Time Capital Expenditures Scalability Flexibility Reusability Waste Disposal Description 
 High proportion of targets are likely to succeed as “ore bodies” 
 High grade ore implies easier extractive metallurgy 
 No existing landowners to negotiate with or expensive rights to acquire 
 No environmental laws or constraints increasing mining or processing costs; removes environmentally destructive activities from terrestrial ecosystem 
 Short lead-time to production because initial mission to target is designed to return product – trial mining is relatively easy 
 Fewer large capital expenditures (e.g., mine, plant, town, port, other infrastructure) and plant may actually be leased (eliminating most CAPEX) 
 Plant is can be so small and inexpensive that it is eventually mass produced and discarded after use (making model extremely scalable) 
 Feasibility hurdles lowered due to ability to move to a new target if first target does not meet expectations 
 May be possible to relocate “plant” at end of “mine life” 
 Waste disposal during extraction and processing is not a concern Source: Adapted from M.J. Sonter, Near Earth Objects as Resources for Space Industrialization Solar System Development Journal 1(1) (2001), pp. 1–31. Based on what we have learned about asteroid geology and operating in micro-gravity environments, we can conceive of radically new approaches to mining on an asteroid that may ultimately become much more cost-effective than more traditional mining operations. These advantages and all of the other attractive features of NEOs as targets for mining operations would appear to justify the risk and investment required to take the first steps. 3. Markets The ability to cost-effectively meet existing market needs is the sine qua non of any successful space resources venture. This objective can be divided into three components. First, capital expenditures must be minimized as much as possible. Second, the timeProfitably Exploiting Near-Earth Object Resources Page 12 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). required to generate real revenues must be minimized. Third (and really a corollary of the second), real markets must currently exist for the planned products. 31 Many proposed space ventures are destined to fail because their advocates have not adequately addressed these basic economic considerations. 3.1. Need for Near-Term Markets When exploring the potential commercial viability of various space resources opportunities, the ideal candidates are those where an actual market exists today for the product. Obviously, to make money a product and a market are required. Markets are based on need. There is no market if no one wants to buy the product. Would-be space entrepreneurs have identified many products over the years, but most of the markets are non-existent, hypothetical or government dependent. No independent commercial demand exists today for space habitats and astrocrete or orbital water, oxygen, and metals or helium-3 on Earth except to supply government-sponsored activities. This requirement for existing markets is the reason space tourism is attracting so much attention in general discussions of commercial space development. Several market studies 32 suggest that there is a readily identifiable group of customers who are willing to spend a specific amount of money today for the opportunity to travel into space. Most space resources development schemes, such as proposals to mine lunar helium-3 and return it to Earth for use in fusion power plants, 33 are dependent not only on investment in the infrastructure to mine and return lunar helium-3 but also on the massive investment in time and capital required to actually build a working helium-3 fusion reactor (if that is possible at all in the foreseeable future). Even smaller-scale activities, such as proposals to extract volatiles from comets or potential ice deposits at the lunar South Pole to produce oxygen, water, and fuel for use in space, require not only the investment in the mining and processing of the products but also in the development of a costly space-based infrastructure for actually utilizing those products. Decades of investment and detailed research have gone into studies of building blocks for a potential market on orbit for volatiles produced in space (e.g., orbital maneuvering vehicles, 34 orbital refluiding, 35 orbital fuel depots 36 ) but no such infrastructure yet exists. Without that infrastructure in place, no viable market exists. What makes platinum group metals (PGMs) an attractive product is the existence today of an easily identified, well understood market. Given a reasonable estimate of the cost to produce a quantity of platinum and deliver it to a given buyer at a given time in the future, one can calculate the financial return required to justify the investment with a reasonable degree of accuracy. The existence of the clearly defined market means that one can focus on the nuts and bolts of the capability required to address that market, rather than on building the market itself. And, ironically, this is in many ways an easier business case to build and defend than many of those for the Earth-based businesses that were so readily funded in the late 1990s. 37Profitably Exploiting Near-Earth Object Resources Page 13 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). 3.2. Target Markets Based on the need to achieve relatively rapid return on a reasonable investment, an appropriate approach at this point is to focus on the return to Earth of platinum group metals and complimentary markets (Figure 8). Figure 8. Overview of Target Markets Description 
 Documentary films and videos 
 Sponsorships and branding relationships 
 Advertising 
 Licensing deals 
 Scientific data sets 
 Scientific instruments 
 Asteroid surface samples 
 Platinum for sale directly into terrestrial markets 
 Other platinum group metals 
 Volatiles 
 Semiconductors 
 Other Comments 
 Risk associated with space activities makes sponsorships uncertain 
 Strong public interest in space suggests potential 
 Space Development’s experience with NEAP suggests potential 
 Ability to deliver more results at less cost deliver a powerful value proposition 
 Largest near-term market 
 Main driver of mission design 
 Huge potential growth in demand within next decade 
 Huge longer-term market potential but requires significant infrastructure investments before it can become viable Addressable Market 
 Relevant segment is about $2 billion 
 Expect market to remain fairly stable 
 $100-million market 
 Expect market to be fairly consistent year over year 
 $5.5 billion (2003) 
 Expect $10 billion market within 10 years 
 Negligible today 
 $100 billion orbital market within 15 to 20 years Entertainment/ Sponsorships Scientific Data/Samples PGMs Orbital Use First and foremost, the growing industrial demand and demand for use in jewelry will create a large and sustainable market for platinum and other platinum group metals. Second, the ability to deliver a rich supply of new scientific data as well as a broad selection of actual asteroid surface samples at costs far below that required to mount dedicated science missions, make this capability attractive to academic and research institutions. Third, unique entertainment and sponsorship opportunities hold the promise of attracting customers and partners willing to participate in the production of media content and to purchase content and sponsorship opportunities. Longer term, new markets will develop for near-Earth object resources on orbit: • Volatiles for refueling and supply of manned spacecraft • Semiconductor elements for production of photovoltaic arrays on orbit • Metals and other materials for orbital construction The capabilities required to address the platinum and scientific data markets have the potential to build a strong foundation for the longer-term orbital markets. Initial analysis suggests that the successful launch and operation of the NEO Miner mission concept discussed later in this paper might be capable of producing between $400 million and $1 billion in revenues from a single 3-year asteroid mission, with most revenue derived from the sale of platinum, but with sales of scientific samples and data and sponsorships and media licensing agreements sufficient to offset most of the development and launch costs.Profitably Exploiting Near-Earth Object Resources Page 14 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). 3.3. Platinum Group Metals Markets Demand for platinum and other PGMs will continue to be very strong, and under some scenarios, demand may even outstrip known terrestrial reserves. The global platinum market was worth about $5.5 billion in 2003 with the two largest components by far being automotive ($2.7 billion) and jewelry ($2 billion). The volume demand for platinum by industry segment is shown in Figure 8. Figure 9. Platinum Demand by Application, 1994-2003 (In Kilograms) Source: Johnson Matthey 2004. The growing number of automobiles and the potential large-scale adoption of fuel cell technology are likely to drive significant growth in demand for platinum and other platinum group metals over the next twenty years. The platinum jewelry market continues to grow rapidly as well, fueled significantly by growing demand in Asia. 38 In addition to supplementing the traditional platinum supply, opportunities may exist to exploit the unique quality of ultra-pure asteroid-derived platinum to market jewelry and other precious objects made from it at premium prices. According to a British government study, 39 even without full-scale fuel cell adoption, the transportation industry uses a significant portion of the world’s PGM output. As of 2002, the automotive industry used about 71 metric tons of platinum and palladium annually, equal to 20 percent of global production. This is expected to increase with more stringent pollution controls on diesel automobile engines in Europe and North America. The petroleum industry uses platinum in the catalytic cracking (breaking down of heavy hydrocarbons into lighter ones) of hydrocarbons in refineries. The electronics industry is using increasing amounts of platinum and palladium in the manufacture of hard disk drives and capacitors. In the electronics-related glass industry, demand for platinum is accelerating because it is a required in the production of liquid crystal displays. The chemical industry uses platinum as a catalyst to lower the energy required for a wide range of chemical reactions, such as those used to produce silicone. The "other" category above includes applications such as platinum fillings, spark plugs, pacemakers, catheters, and many other items that require a high-temperature-resistant or a corrosion-resistant metal.Profitably Exploiting Near-Earth Object Resources Page 15 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). Platinum prices have remained close to historic highs over the past two years and are expected to remain strong. Current high platinum prices (e.g., $872/oz on May 2, 2005) highlight the critical impact that a supply/demand imbalance can have on price. 40 Increasing demand from Chinese jewelry market has been driven by China’s economic expansion since the mid 1990s. Increasing demand from transportation is due to more stringent emissions controls on diesel vehicles combined with growing market penetration of diesel vehicles in Europe, and anticipated higher auto demand due to economic recovery as well as to fuel cell adoption in the longer term. In addition, mutual funds have increased their investment in platinum. 41 As the same time as demand remains strong and growing, mine expansion efforts are not meeting published company goals. The strong rand has inhibited new capital investment in South Africa. Meanwhile, an oversupply of palladium and other PGM byproducts has reduced margins. 42 Fuel cell adoption may ultimately become the most important dynamic in the platinum market. Platinum is critical to fuel cell performance because it is critical to achieving the required levels of fuel cell power density and efficiency. It is essential to the catalysis of anodic and cathodic reactions in the stack. It is important to the catalysis of reforming, shift, and preferential oxidation reactions in the fuel processor. The fuel cell industry's demand for platinum and other PGMs is expected to eventually dwarf all other sectors and will place an incredible strain on the supply of platinum and the environment. Just as O’Neill 43 justified investment in the development of his massive L5 space colonies with the need to construct space solar power satellites (SSPS) to meet the world’s growing energy needs, exploitation of asteroid resources in part be justified by the desire to find new, more environmentally friendly ways to meet our energy needs in the face of fossil fuel depletion. One step that can be taken to address growing fossil fuel demand is to shift from a petroleum economy to a hydrogen economy, where the gasoline internal combustion is replaced by hydrogen fuel cells. However, one potentially serious roadblock to this shift is the requirement for platinum as a catalyst in fuel cells, 44 with limited platinum reserves and high platinum production costs may slow or even halt fuel cell adoption (Figure 10).Profitably Exploiting Near-Earth Object Resources Page 16 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). Figure 10. Potential Impact of Fuel Cell Adoption on Platinum Supply and Demand Note: Total demand includes transportation, jewellery, industrial applications, and stationary fuel cell power generation. Source: U.S. Department of Energy, “Platinum Availability and Economics for PEMFC Commercialization,” DE-FC04-01AL67601 (December 2003). Many studies suggest that widespread fuel-cell adoption could rapidly deplete global platinum reserves. For example, a September 2003 study 45 on potential platinum requirements for hydrogen fuel cells produced for the UK Department of Transport supports the case that we may not have enough platinum to enable a shift to a hydrogen economy. A more recent US Department of Energy study 46 suggests that in some scenarios a shift to a hydrogen economy might put severe strains on global platinum reserves. However, the DOE study suggests that platinum depletion may not be as significant a problem under some slower fuel cell adoption scenarios. Other studies have echoed these findings. A Swedish study found that “[i]n the baseline scenario, the demand for primary platinum in the 21st century amounts to 156 [billion grams], and current reserves and identified resources of platinum would be depleted in the 2050’s and 2060’s, respectively.” 47 Meanwhile, Torn and Das found that under the worst case scenario, half of known PGM reserves will be exhausted before mid-century. This scenario is characterized by a high demand for new vehicles in the developing countries and high penetration of reformer-equipped fuel cell vehicles with relatively high amounts of PGMs. 48 Borgwardt calculated that unrestricted US fleet conversion to fuel cell vehicles would require 66 years and 10,800 tons of platinum. If US platinum consumption remains at its current level of 16% of annual world production, fleet conversion would require 146 years and 15,200 tons of platinum. “These results imply that, without alternative catalysts, fuel cells alone cannot adequately address the issue facing the current system of road transport.” 49 Based on the findings of these studies, analysts can differ on whether a full-scale shift to a hydrogen economy is possible given current terrestrial platinum reserves. What is confirmed by these studies, however, is that platinum is a scarce resource on Earth thatProfitably Exploiting Near-Earth Object Resources Page 17 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). will continue to be extremely valuable for the foreseeable future. This makes platinum an ideal candidate for space-based production and return to Earth for sale. 3.4. Scientific Data and Sample Return Scientific payloads and sample returns are complimentary to primary mission and can be easily incorporated into mission design. Potential customers include academic and research institutes as well as government agencies. The initial design proposed here calls for a set of landers with the ability to collect extensive data both from orbit around the target asteroid and multiple surface locations, as well as to deliver multiple ejectable science payloads and return dozens of sample sets for multiple customers. Sales of scientific data sets includes the ability to purchase data sets or buy space on the vehicle for instruments and ejectable payloads. The design calls for the potential to deliver dozens of sample sets from the asteroid in combination with the data sets and other detailed contextual data. The concept of selling scientific data sets and the ability to fly instruments and ejectable payloads to a target asteroid is not new. In the late 1990s, Space Development Corporation (SpaceDev), a San Diego-based space systems start-up, proposed a mission called Near Earth Asteroid Prospector (NEAP) for which it offered these services at a fixed price. SpaceDev’s NEAP proposal reportedly had 6 or 7 potential customers signed up. SpaceDev’s NEAP commercial price list line items ranged from a low of $10 million for an ejectable experiment, to $12 million for instruments integrated into the spacecraft, to a high of $15 million for science datasets returned by experiments financed and owned by SpaceDev. SpaceDev estimated that it had to fly five or six $10 million ejectable payloads, or five $12 million integrated payloads, or four datasets at $15 million each, or any combination that would produce total revenues of around $60 million. One factor helping to make this concept viable at the time was the ability for organizations wishing to buy sample sets or space on the craft to use NASA Opportunity mission funding. At the time, NASA’s Dr. Carl Pilcher confirmed that SpaceDev’s NEAP could be considered a Mission of Opportunity by those organizations, enabling them to access government funding to participate in the NEAP mission. 50 Sample masses returned must be sufficient to determine the major physical properties of the samples like density, porosity, and mechanical strength. These properties must be determined in order to understand the geophysical properties and internal structures of asteroids. A considerable amount of research was conducted in the 1960s and 1970s to determine the minimum mass required for an accurate determination of bulk compositions of chondrites, with an often-quoted mass being 10 grams. 51 If several laboratories are to independently make such determinations, then the required sample masses will be several tens of grams. An additional consideration is to assure that there is adequate mass to determine the major structural components in a statistically significant way. For example, what are the mineral and phase proportions and what are the chondrule and metal grain size distributions? For many years, these parameters have been considered crucial in understanding meteorites. Such considerations lead to the requirement that each sample must be approximately100 grams. 52Profitably Exploiting Near-Earth Object Resources Page 18 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). Is the scientific data and sample market viable today? The SpaceDev experience suggests that it might be a realistic option to help offset the costs of an initial mission. Certainly, it is very complimentary of the primary mission, since much of the instrumentation required to deliver these services is necessary for the primary mission. Scientific data and sample returns from a single mission could generate significant incremental revenue. Based on the SpaceDev experience and the comparative costs for more traditional missions it would seem realistic to price sample returns at $7 to $10 million each for as many as ten sets, as well as $3 to $5 million for various data sets. Conservatively this could generate $50 to $100 million in incremental revenues, offsetting much of the cost of the development and launch of a mining mission. 3.5. Entertainment and Sponsorships In the late 1990s, having observed many Internet ventures that seemed to be supported by little more than advertising and marketing arrangements, several space entrepreneurs set out to build space ventures supported only by advertising, licensing, and marketing. 53 Needless to say, none of these ventures made it even as far as the contemporary dot-coms that eventually collapsed under their own weight as well. The lesson of this experience is not that there are no revenue streams to be derived from savvy marketing and licensing efforts, but that one should not attempt to build an entire space venture on this revenue model alone. The fact is that entertainment, advertising, licensing, and sponsorships represent a potentially lucrative means of offsetting a portion of initial mission costs. In addition, they provide a valuable marketing tool for the venture that can attract investors and other contributors. Sponsorship is the financial or in-kind support of an activity, used primarily to reach specified business goals. Sponsorship should not be confused with advertising. Advertising is considered a quantitative medium, whereas sponsorship is considered a qualitative medium. It promotes a company in association with the sponsee. The sponsorship market, which reached $25 billion globally in 2001, could clearly be an important source of publicity and funding for emerging space markets. While the majority of the market (nearly 70 percent) is dedicated to sporting events, the educational and arts sponsorship markets collectively constitute nearly $3 billion in revenues. 54 Specific sponsorship opportunities consist of agreements by which brands may be associated with the mission and potentially include naming rights, various advertising placements and even the delivery of logos and objects to the target asteroid. Related to these sponsorship rights are advertising agreements, through which revenue derived from sales of advertising space on the spacecraft, delivery of branded materials to the target object, and use of video in advertising. Technology companies may be the most attractive targets for licensing and sponsorship deals, although a broad approach to identification of potential partners should be taken. LunaCorp, for example, has attempted to finance various robotic lunar mission concepts through licensing and sponsorship deals with the likes of Mitsubishi and Radio Shack. 55Profitably Exploiting Near-Earth Object Resources Page 19 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). Documentary film rights represent another potential source of revenue. According to the IMAX Corporation, the large-format space trilogy (The Dream is Alive, Blue Planet, and Destiny in Space) has grossed more than $250 million and has been seen by more than 70 million people worldwide. 56 At least seven other large format films deal directly with spaceflight or space science, some of which include footage shot in space from the Shuttle, Mir, the ISS, and various space probes. Media rights opportunities might include sale of exclusive rights to what may be the first high-definition video footage ever returned from deep space. Another form of licensing involves licensing of the likeness of the NEO Miner platform or an ARPS Lander model as toys. NASA has licensed its Mars Exploration Rovers to Danish toy maker Lego, for example, and has signed a number of licensing deals for toys and models of the rovers. 57 3.6. Longer-Term Markets The key longer-term markets are those logical on-orbit markets that will inevitably emerge but which lack the infrastructure to be viable today. These potential orbital markets for NEO resources may be worth hundreds of billions within twenty to thirty years, but as noted above, it will be necessary to invest in orbital substantial new infrastructure before these markets truly become viable. Volatiles. Volatiles may be the easiest products to extract and process, and the potential future orbital market could be enormous. Specific markets include water for use by the International Space Station and for future manned missions, rocket fuel for use in orbital tugs and other spacecraft, and feedstock to supply orbital fuel depots for refueling a wide range of craft in Earth orbit. As noted above, an infrastructure for processing and delivering NEO-derived fuel to orbit would fundamentally alter the economics of space travel beyond LEO. Early uses of asteroidal volatiles may be to provide in situ production of carbon monoxide for use in metal refining and potentially to produce rocket fuel for returning processed resources to Earth. Steam rockets using water derived from NEOs have been proposed 58 and advances in steam rocket technology might make this option feasible. 59 It costs about $10,000 to deliver a kilogram of cargo to low-Earth orbit (LEO). As a result, systems studies have shown that the most expensive part of transferring payloads to geo-synchronous-orbit (GEO) is the fuel. A cryogenic propellant production and storage depot stationed in LEO could lower the cost of missions to GEO and beyond. In 2000 and 2001, studies 60 were conducted at the NASA Marshall Space Flight Center on the technical requirements and commercial potential for propellant production depots in low-Earth-orbit (LEO) to support future commercial, NASA, and other missions. Results indicated that propellant production depots appear to be technically feasible given continued technology development and that there is a substantial, growing market that depots could support.Profitably Exploiting Near-Earth Object Resources Page 20 2005 Gerlach Space Systems LLC. Some rights reserved. This work is licensed under a Creative Commons License (Attribution & Share Alike). Semiconductors. Semiconductor elements represent another potentially significant orbital market. Semiconductors include elements such as phosphorus, gallium, germanium, arsenic, selenium, indium, antimony, tellurium. They are valuable for orbital fabrication of very large thin-film photovoltaic arrays. Production and return to Earth orbit could be a key enabler for a space solar power satellite (SSPS) industry. While the price per kilogram is much lower on Earth than for platinum and other PGMs, the cost of launching these materials into space makes space-based production and delivery to Earth orbit in support of an SSPS industry economically attractive. 61 

Semiconductors key to hegemony

SIA 06, (Semiconductor Industry Association, “Innovation Leadership and the Semiconductor Industry,” 1/25/06, http://www.sia-online.org/downloads/Competitiveness.pdf)

For more than 50 years, leadership in technology has been the foundation of American strategy for economic growth, jobs creation and national security. The rapid application of technology to create and manufacture innovative products enables American workers to earn high wages in an increasingly competitive world. While innovation has driven America’s economic strength and security, U.S. leadership is not our birthright. Leadership in technology requires a commitment to excellence in K-12 education and funding basic research in our universities combined with immigration laws that allow the best and brightest from around the world to study in our universities and stay and work after graduation. In addition we must have a business climate that encourages investment and supports risk-taking. The U.S. semiconductor industry provides the enabling technology for thousands of products and services we use every day, such as PCs, cell phones and digital cameras. Semiconductors are also essential to the defense systems that ensure our national security. A vibrant domestic semiconductor industry is critical to U.S. economic strength and homeland security. Basic research conducted at America’s universities and the chip industry’s significant investments in commercialization have made it possible for American companies to maintain world leadership with a market share of nearly 50 percent. But, the U.S. share of leading-edge manufacturing capacity has been eroding rapidly. Other countries are seeking to displace the U.S. as the world’s technology leader by investing heavily in basic research, offering tax incentives and subsidies to attract investment, and training highly skilled scientists and engineers. To maintain our world leadership, we must choose to compete!

Heg solves all conflicts- de-escalation 

Kagan, 07 (Robert, senior fellow at the Carnegie Endowment for International Peace [“End of Dreams, Return of History”, 7/19, web)

This is a good thing, and it should continue to be a primary goal of American foreign policy to perpetuate this relatively benign international configuration of power. The unipolar order with the United States as the predominant power is unavoidably riddled with flaws and contradictions. It inspires fears and jealousies. The United States is not immune to error, like all other nations, and because of its size and importance in the international system those errors are magnified and take on greater significance than the errors of less powerful nations. Compared to the ideal Kantian international order, in which all the world ’s powers would be peace-loving equals, conducting themselves wisely, prudently, and in strict obeisance to international law, the unipolar system is both dangerous and unjust. Compared to any plausible alternative in the real world, however, it is relatively stable and less likely to produce a major war between great powers. It is also comparatively benevolent, from a liberal perspective, for it is more conducive to the principles of economic and political liberalism that Americans and many others value.   American predominance does not stand in the way of progress toward a better world, therefore. It stands in the way of regression toward a more dangerous world. The choice is not between an American-dominated order and a world that looks like the European Union. The future international order will be shaped by those who have the power to shape it. The leaders of a post-American world will not meet in Brussels but in Beijing, Moscow, and Washington.   The return of great powers and great games   If the world is marked by the persistence of unipolarity, it is nevertheless also being shaped by the reemergence of competitive national ambitions of the kind that have shaped human affairs from time immemorial. During the Cold War, this historical tendency of great powers to jostle with one another for status and influence as well as for wealth and power was largely suppressed by the two superpowers and their rigid bipolar order. Since the end of the Cold War, the United States has not been powerful enough, and probably could never be powerful enough, to suppress by itself the normal ambitions of nations. This does not mean the world has returned to multipolarity, since none of the large powers is in range of competing with the superpower for global influence. Nevertheless, several large powers are now competing for regional predominance, both with the United States and with each other.   National ambition drives China’s foreign policy today, and although it is tempered by prudence and the desire to appear as unthreatening as possible to the rest of the world, the Chinese are powerfully motivated to return their nation to what they regard as its traditional position as the preeminent power in East Asia. They do not share a European, postmodern view that power is pass é; hence their now two-decades-long military buildup and modernization. Like the Americans, they believe power, including military power, is a good thing to have and that it is better to have more of it than less. Perhaps more significant is the Chinese perception, also shared by Americans, that status and honor, and not just wealth and security, are important for a nation.   The Chinese do not share the view that power is passé; hence their now twodecades- long military buildup. Japan, meanwhile, which in the past could have been counted as an aspiring postmodern power — with its pacifist constitution and low defense spending — now appears embarked on a more traditional national course. Partly this is in reaction to the rising power of China and concerns about North Korea ’s nuclear weapons. But it is also driven by Japan’s own national ambition to be a leader in East Asia or at least not to play second fiddle or “little brother” to China. China and Japan are now in a competitive quest with each trying to augment its own status and power and to prevent the other ’s rise to predominance, and this competition has a military and strategic as well as an economic and political component. Their competition is such that a nation like South Korea, with a long unhappy history as a pawn between the two powers, is once again worrying both about a “greater China” and about the return of Japanese nationalism. As Aaron Friedberg commented, the East Asian future looks more like Europe ’s past than its present. But it also looks like Asia’s past.   Russian foreign policy, too, looks more like something from the nineteenth century. It is being driven by a typical, and typically Russian, blend of national resentment and ambition. A postmodern Russia simply seeking integration into the new European order, the Russia of Andrei Kozyrev, would not be troubled by the eastward enlargement of the eu and nato, would not insist on predominant influence over its “near abroad,” and would not use its natural resources as means of gaining geopolitical leverage and enhancing Russia ’s international status in an attempt to regain the lost glories of the Soviet empire and Peter the Great. But Russia, like China and Japan, is moved by more traditional great-power considerations, including the pursuit of those valuable if intangible national interests: honor and respect. Although Russian leaders complain about threats to their security from nato and the United States, the Russian sense of insecurity has more to do with resentment and national identity than with plausible external military threats. 16 Russia’s complaint today is not with this or that weapons system. It is the entire post-Cold War settlement of the 1990s that Russia resents and wants to revise. But that does not make insecurity less a factor in Russia ’s relations with the world; indeed, it makes finding compromise with the Russians all the more difficult.   One could add others to this list of great powers with traditional rather than postmodern aspirations. India ’s regional ambitions are more muted, or are focused most intently on Pakistan, but it is clearly engaged in competition with China for dominance in the Indian Ocean and sees itself, correctly, as an emerging great power on the world scene. In the Middle East there is Iran, which mingles religious fervor with a historical sense of superiority and leadership in its region. 17 Its nuclear program is as much about the desire for regional hegemony as about defending Iranian territory from attack by the United States.   Even the European Union, in its way, expresses a pan-European national ambition to play a significant role in the world, and it has become the vehicle for channeling German, French, and British ambitions in what Europeans regard as a safe supranational direction. Europeans seek honor and respect, too, but of a postmodern variety. The honor they seek is to occupy the moral high ground in the world, to exercise moral authority, to wield political and economic influence as an antidote to militarism, to be the keeper of the global conscience, and to be recognized and admired by others for playing this role.   Islam is not a nation, but many Muslims express a kind of religious nationalism, and the leaders of radical Islam, including al Qaeda, do seek to establish a theocratic nation or confederation of nations that would encompass a wide swath of the Middle East and beyond. Like national movements elsewhere, Islamists have a yearning for respect, including self-respect, and a desire for honor. Their national identity has been molded in defiance against stronger and often oppressive outside powers, and also by memories of ancient superiority over those same powers. China had its “century of humiliation.” Islamists have more than a century of humiliation to look back on, a humiliation of which Israel has become the living symbol, which is partly why even Muslims who are neither radical nor fundamentalist proffer their sympathy and even their support to violent extremists who can turn the tables on the dominant liberal West, and particularly on a dominant America which implanted and still feeds the Israeli cancer in their midst.   Islamists have more than a century of humiliation to look back on. Israel has become its living symbol. Finally, there is the United States itself. As a matter of national policy stretching back across numerous administrations, Democratic and Republican, liberal and conservative, Americans have insisted on preserving regional predominance in East Asia; the Middle East; the Western Hemisphere; until recently, Europe; and now, increasingly, Central Asia. This was its goal after the Second World War, and since the end of the Cold War, beginning with the first Bush administration and continuing through the Clinton years, the United States did not retract but expanded its influence eastward across Europe and into the Middle East, Central Asia, and the Caucasus. Even as it maintains its position as the predominant global power, it is also engaged in hegemonic competitions in these regions with China in East and Central Asia, with Iran in the Middle East and Central Asia, and with Russia in Eastern Europe, Central Asia, and the Caucasus. The United States, too, is more of a traditional than a postmodern power, and though Americans are loath to acknowledge it, they generally prefer their global place as “No. 1” and are equally loath to relinquish it. Once having entered a region, whether for practical or idealistic reasons, they are remarkably slow to withdraw from it until they believe they have substantially transformed it in their own image. They profess indifference to the world and claim they just want to be left alone even as they seek daily to shape the behavior of billions of people around the globe.   The jostling for status and influence among these ambitious nations and would-be nations is a second defining feature of the new post-Cold War international system. Nationalism in all its forms is back, if it ever went away, and so is international competition for power, influence, honor, and status. American predominance prevents these rivalries from intensifying —  its regional as well as its global predominance. Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic.   It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible.   Such order as exists in the world rests not only on the goodwill of peoples but also on American power. Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe ’s stability depends on the guarantee, however distant and one hopes unnecessary, thatthe United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war.   People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that ’s not the way it works. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe.   The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world ’s great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States.   Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China ’s neighbors. But even China, which seeks gradually to supplant the  United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan.  Conflicts are more likely to erupt if the United States withdraws from its positions of regional dominance. In Europe, too, the departure of the United States from the scene — even if it remained the world’s most powerful nation — could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore  to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe — if it adopted what some call a strategy of “offshore balancing” — this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances.   It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, “offshore” role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more “even-handed” policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel ’s aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground.   The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn ’t change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn ’t changed that much. An American withdrawal from Iraq will not return things to “normal” or to a new kind of stability in the region. It will produce a new instability, onelikely to draw the United States back in again.   The alternative to American regional predominance in the Middle East and elsewhere is not a new regional stability. In an era of burgeoning nationalism, the future is likely to be one of intensified competition among nations and nationalist movements. Difficult as it may be to extend American predominance into the future, no one should imagine that a reduction of American power or a retraction of American influence and global involvement will provide an easier path.
Orion spacecraft is crucial – its key to risk reduction and confidence building measures for NEO exploration

Landis et al, 08 (*Rob R., AIAA member and NASA Johnson Space Center, Mission Operations Directorate, **David J. Korsmeyer, AIAA member and NASA Ames Research Center, Intelligent Systems Division, ***Paul A. Abell, Research Scientist, Planetary Science Institute, Tucson, Arizona and NASA Johnson Space Center, Astromaterials Research & Exploration Science,****Daniel R. Adamo, AIAA member and Trajectory Consultant, *****Thomas D. Jones, AIAA member and Association of Space Explorers, “A Piloted Orion Flight to a Near-Earth Object: A Feasibility Study”, http://pdf.aiaa.org/...PV2008_3550.pdf) AFL
The notion of a piloted mission to a near-Earth object (NEO) was first discussed in 1966 as an alternate follow-on utilization of the Apollo spacecraft and Saturn 5 hardware for a piloted mission to the asteroid 433 Eros. The mission would have been a flyby for the 1975 opposition of 433 Eros (Smith, 1966)1. During the 1975 opposition, Eros came within 0.15 AU of the Earth and Smith (1966) detailed the necessary capabilities to upgrade the Apollo/Saturn 5 hardware for a 500+ day round trip mission! More than 20 years later, NASA re-examined the ideas of visiting NEOs in greater depth as part of the Space Exploration Initiative in 1989 (Davis et al., 1990)2. Since then, four other studies have examined the details of sending humans to NEOs (Nash, et al., 1989; Jones, et al., 1994, 2002; Mazanek, et al., 2005)3,4,5,6. The most recent assessment has been undertaken by the Advanced Programs Office (APO) within NASA’s Constellation Program. This particular study team includes representatives across NASA and is examining the feasibility of sending a Crew Exploration Vehicle (CEV), the Orion spacecraft, to a NEO. Depending on the suite of spacecraft and integrated components, a mission profile would include two or three astronauts on a 90 to 120 day spaceflight; including a 7 to 14-day stay at the NEO itself. The most significant advantage of piloted missions to a NEO is that it strengthens the foundation for the Vision for Space Exploration (VSE) and Exploration Systems Architecture Study (ESAS) in the run up to the lunar sorties and Moon base development beginning at the end of the next decade (~2020). This mission is motivated by the desire to perform an early developmental test of exploration hardware and operations in the middle part of the next decade – before the completion of the Ares 5 heavy lift launcher and the LSAM lunar lander. In order to minimize the impact to current CEV development and to maximize the applicability and validity of this mission to Constellation test objectives, an unmodified Block II CEV is assumed. Missions to NEOs reinforce the Constellation Program with an uncanny suite of benefits: deep space operational experience (i.e., the manned CEV will be several light-seconds from the Earth); risk reduction for space hardware; confidence building for future mission scenarios (e.g., lunar poles and farside, other NEOs, and eventually, Mars); early in situ resource utilization (ISRU) evaluation; as well as a rich scientific return. Sending a human expedition to a NEO, within the context of the VSE and ESAS, will help NASA regain crucial operational experience conducting human exploration missions – which has not attempted since Apollo 17. Further, in terms of 􀀁v and propellant requirements, NEOs are more easily accessible than the Moon. This incremental step along the way towards Mars can serve as the next generation Apollo 8 for the Constellation Program, marking humanity’s first foray beyond the Earth-Moon system. 

Second, it’s indispensable for studying and monitoring NEOs – that’s vital to detection and mitigation

Landis et al, 08 (*Rob R., AIAA member and NASA Johnson Space Center, Mission Operations Directorate, **David J. Korsmeyer, AIAA member and NASA Ames Research Center, Intelligent Systems Division, ***Paul A. Abell, Research Scientist, Planetary Science Institute, Tucson, Arizona and NASA Johnson Space Center, Astromaterials Research & Exploration Science,****Daniel R. Adamo, AIAA member and Trajectory Consultant, *****Thomas D. Jones, AIAA member and Association of Space Explorers, “A Piloted Orion Flight to a Near-Earth Object: A Feasibility Study”, http://pdf.aiaa.org/...PV2008_3550.pdf) AFL
The CEV would have several basic capabilities in order to complete the scientific and technical objectives of the mission. These would involve aspects of remote sensing, deployment/re-deployment of surface experiment packages, and surface sampling techniques. The precursor mission to the NEO should have adequately characterized the surface and near-space environment to reduce the risk to the CEV and its assets. Hence the majority of CEV operations should take place during close proximity (~ a few to several hundred meters from the surface) to the NEO. Such operations have been found to be challenging for remotely controlled spacecraft due to round trip light delay times of several seconds or minutes, but will probably be inconsequential for piloted operations from a vehicle like the CEV. In terms of remote sensing capability, the CEV should have a high-resolution camera for detailed surface characterization and optical navigation. A light detection and ranging (LIDAR) system would be wanted for hazard avoidance (during close proximity operations) and detailed topography measurements. In addition, the CEV should be outfitted with a radar transmitter to perform tomography of the object. This would allow a detailed look at the interior structure of the NEO. Given that several NEOs appear to have a high degree of porosity (e.g., Itokawa is estimated to be 40% void space by volume), it is important to measure this characteristic of the target NEO. Such information on its internal structure, not only has implications for the formation and impact history of the NEO, but may have major implications for future hazard mitigation techniques of such objects.  Another advantage of the CEV is the capability to place and re-deploy relatively small scientific packages on the surface of the NEO with a significant amount of precision. Such packages as remotely operated (or autonomous) rovers/hoppers with one or two instruments could greatly enhance the amount of data obtained from the surface, and fine tune the site selection for subsequent sample collection. Other packages that may be deployed could be in situ experiments designed to test such technologies as surface anchors/tethers, drills/excavation equipment, or materials/component extraction equipment. One experiment that the CEV could do very well is to deploy a series of seismic sensors across the surface of the NEO, and then detonate one (or more) small explosive charges to help determine its interior structure. The CEV could also deploy a transponder to the surface of the object for a long term study of the NEO’s orbital motion. This could be particularly useful for monitoring such objects that have the potential for a possible Earth impact in the future. Undoubtedly the biggest asset that the CEV has at its core is the crew. The crew can adapt to specific situations and adjust experiments and operations with much more flexibility than a robotic spacecraft. The crew has an added advantage for EVA capability and sample collection during close proximity operations. The ability for the crew to land, traverse, and then collect one or more macroscopic samples from specific terrains on the surface of an NEO is the most crucial scientific aspect of this type of mission. Having a human being interacting in real time with the NEO surface material and sampling various locales (e.g., Muses Sea region or the Little Woomera terrain on asteroid Itokawa) would bring a wealth of scientific information on such things as particle size, potential space weathering effects, impact history, material properties, and near surface densities of the NEO. To date, the planetary scientific community has based much of its interpretation of the formation of asteroids and comets (i.e., parent bodies of the NEO population) on data from meteorite and inter-planetary dust particles found on Earth. These materials are known to come from such objects, but the exact location of the specific parent bodies within the solar system is not generally known. Unfortunately direct connections of these samples to specific objects cannot be made with any degree of certainty, which limits the ability of scientists to put their findings in a larger context. However, with pristine samples from known locations within the solar system, scientists can start to “map outcrops” and glean new insights into the compositions and formation history of these NEOs. While such knowledge will aid in the development of a better understanding of our solar system, it also has the potential for more practical applications such as resource utilization (water, precious metals, oxygen, etc.) and NEO hazard mitigation (material properties, internal structures, macro-porosities, etc.). Hence, there is a vast amount of potential to gain from a targeted sample return mission using the CEV to a NEO.

Technical barriers can be overcome in just a few years – it’s our best hope at avoiding catastrophic collisions 
Future Pundit 4 – Quoting Fr. Astronaut Russell Schweickart (chairman of the B612 foundation which is  dedicated to to the development of anti-asteroid defenses), Astronaut Edward Lu (President of the B612 foundation) (4/16/04, We Should Develop Defenses Against Large Asteroidshttp://www.futurepundit.com/archives/002054.html)
Former NASA astronaut Russell L. "Rusty" Schweickart is currently Chairman of the B612 Foundation which is dedicated to the development of anti-asteroid defenses to protect planet Earth from Near Earth Asteroids (NEAs). The U.S. Senate Subcommittee on Science, Technology, and Space held hearings on April 7, 2004 about Near Earth Objects (NEO) which included discussion of what should be done about asteroids that may strike planet Earth. Schweickart recently testified before those hearings presenting arguments on the feasibility and desirability of developing a system for diverting any large asteroid found to be on a collision course with Earth. It became immediately clear to us that the combination of advanced propulsion technologies and small space qualified nuclear reactors, both operating in prototype form already, would be powerful enough, with reasonable future development, to deflect most threatening asteroids away from a collision with the Earth, given a decade or more of advance warning. Nevertheless we saw two immediate problems. First we lack the specific knowledge of the characteristics of NEAs necessary to design anything approaching a reliable operational system. We could readily show that the technology would exist within a few years to get to and land on an asteroid. We also determined that after arriving at the asteroid we would have enough propulsive energy available to successfully deflect the asteroid from an Earth impact a decade or so later. What was missing however was knowledge about the structure and characteristics of asteroids detailed enough to enable successful and secure attachment to it. Second we recognized that before we would be able to gather such detailed information about NEAs there would likely be many public announcements about near misses and possible future impacts with asteroids which would alarm the general public and generate a growing demand for action. We felt strongly that there needed to be some legitimate answer to the inevitable question which will be put to public officials and decision makers, "and what are you doing about this?" These two considerations led us to the conclusion that the most responsible course of action would be to mount a demonstration mission to a NEA (one of our choosing) which would accomplish two essential tasks; 1) gather critical information on the nature of asteroid structure and surface characteristics, and 2) while there, push on the asteroid enough to slightly change its orbit thereby clearly demonstrating to the public that humanity now has the technology to protect the Earth from this hazard in the future. We furthermore determined that this demonstration mission could be done with currently emerging capabilities within 10-12 years. We therefore adopted the goal of "altering the orbit of an asteroid, in a controlled manner, by 2015". Astronaut Edward Lu, President of the B612 Foundation also testified at the Senate hearings arguing for Recent developments have now given us the potential to defend the Earth against these natural disasters. To develop this capability we have proposed a spacecraft mission to significantly alter the orbit of an asteroid in a controlled manner by 2015. Why move an asteroid? There is a 10 percent chance that during our lifetimes there will be a 60 meter asteroid that impacts Earth with energy 10 megatons (roughly equivalent to 700 simultaneous Hiroshima sized bombs). There is even a very remote one in 50,000 chance that you and I and everyone we know, along with most of humanity and human civilization, will perish together with the impact of a much larger kilometer or more sized asteroid. We now have the potential to change these odds. There are many unknowns surrounding how to go about deflecting an asteroid, but the surest way to learn about both asteroids themselves as well as the mechanics of moving them is to actually try a demonstration mission. The first attempt to deflect an asteroid should not be when it counts for real, because there are no doubt many surprises in store as we learn how to manipulate asteroids. Why by 2015? The time to test, learn, and experiment is now. A number of recent developments in space nuclear power and high efficiency propulsion have made this goal feasible. The goal of 2015 is challenging, but doable, and will serve to focus the development efforts. 

Nuclear propulsion solves fastest and is key to solving both small and large NEO asteroids 

Future Pundit 4 – Quoting Fr. Astronaut Russell Schweickart (chairman of the B612 foundation which is  dedicated to to the development of anti-asteroid defenses), Astronaut Edward Lu (President of the B612 foundation) (4/16/04, We Should Develop Defenses Against Large Asteroidshttp://www.futurepundit.com/archives/002054.html)
I have previously argued that the development of nuclear ion propulsion for the JIMO mission is an excellent idea. Well, development of a space nuclear propulsion system for any number of missions is a great idea because it then allows the propulsion system to be used on something that may some day save millions or perhaps even billions of lives. The development of a space nuclear propulsion system ought to be greatly accelerated so that we have a method to protect us against asteroids as soon as possible. Encouragingly the Bush Administration has allocated $3 billion over the next 5 years for Project Prometheus. NASA has more on Prometheus. Aside from still moving too slowly to develop technologies to use against an asteroid that is on a collision course there is still one big problem with NASA's current strategy: the amount of money going into finding asteroids on a collision course with Earth is still chump change. NASA spends a modest $3.5 million per year as part of the Spaceguard Survey search for large asteroids, the sort that could cause global damage, including a global "winter" that might last years and could kill off some species and possibly threaten civilization. The current mission of the NASA Near-Earth Object Program is focused on finding only the bigger asteroids and not even all of them. NASA’s Near-Earth Object Program Office will focus on the goal of locating at least 90 percent of the estimated 2,000 asteroids and comets that approach the Earth and are larger than about 2/3-mile (about 1 kilometer) in diameter, by the end of the next decade. “These are objects that are difficult to detect because of their relatively small size, but are large enough to cause global effects if one hit the Earth,” said Dr. Donald K. Yeomans of JPL, who will head the new program office. “Finding a majority of this population will require the efforts of researchers at several NASA centers, at universities and at observatories across the country, and will require the participation by the international astronomy community as well.” 

IL – NASA = Key 

NASA is vital – a pre-cursor mission is a pre-requisite to future NEO exploration 

Landis et al, 08 (*Rob R., AIAA member and NASA Johnson Space Center, Mission Operations Directorate, **David J. Korsmeyer, AIAA member and NASA Ames Research Center, Intelligent Systems Division, ***Paul A. Abell, Research Scientist, Planetary Science Institute, Tucson, Arizona and NASA Johnson Space Center, Astromaterials Research & Exploration Science,****Daniel R. Adamo, AIAA member and Trajectory Consultant, *****Thomas D. Jones, AIAA member and Association of Space Explorers, “A Piloted Orion Flight to a Near-Earth Object: A Feasibility Study”, http://pdf.aiaa.org/...PV2008_3550.pdf) AFL
At the moment, there are no precursor missions planned to visit NEOs to which human crews might some day be sent to explore. Yet, a precursor mission would be required in order to maximize crew safety and efficiency of mission operations at any candidate NEO. Such an in-depth reconnaissance by small robotic spacecraft would help to identify the general characteristics of the potential NEO selected for study, and provide an important synergy between the robotic scientific programs of SMD and the human exploration of ESMD. Knowledge of such things as the gravitational field, object shape, surface topography, and general composition would aid in planning for later CEV proximity operations at the NEO. Precursor missions would also be useful to identify potential hazards to the CEV (and any of its deployable assets) such as the presence of satellites, or non-benign surface morphologies, which may not be detectable from previous ground-based observations. The precursor spacecraft should ideally have a visible camera for surface feature characterization, and a spectrometer capable of obtaining surface spectra in both visible and infrared wavelengths for compositional investigation. Other instruments such as a laser altimeter for surface topography and an x-ray/gamma ray spectrometer for elemental distribution may also be useful for constraining additional characteristics of the NEO. It should be noted that the data from all of the instruments on the precursor spacecraft will add to the current body of knowledge of NEOs in addition to characterizing initial potential mission targets for the CEV.

IL – Interdepartment Synergy

Nuclear Propulsion key to inter-department synergy

Thangavelu 09—Madhu, Professor at USC, Space Projects Director @ Calearth Institute, Advisory Board Member @ the American Institute of Aeronautics and Astronautics and Lunar Base Design Award recipient from the National Space Foundation (Jul 06, 2009 “Seeking Synergy To Return To The Moon” http://www.moondaily.com/reports/Seeking_Synergy_To_Return_To_The_Moon_999.html)

At the start of the Obama administration, our young and energetic president made clear that NASA must shed its ennui and business as usual attitude and get back to executing some bold and daring projects. He appointed a transition team to look into changes. At that time, I recall there was talk of bringing various seemingly disparate agencies and departments together, especially the Department of Defense, to seek out and employ inherent synergies, to make NASA projects happen faster, better and cheaper(remember that mantra from another era?)and most of all, execute awe-inspiring missions! Even though NASA has sought such synergies in the past and continues to engage in such activities today, this call from the new administration set many minds thinking about the possibilities, in the light of a new age of internet broadband communications and advanced information technologies, routinely in use for interagency and governmental intra-departmental support. What are some of the agencies and how could they provide vital and timely, synergetic support to NASA human spaceflight goals and missions, and for "Return the Moon" missions in particular, in the context of the prevailing economic downturn? The Department of Energy, for instance, could outfit NASA missions with a variety of nuclear power sources for lunar habitats, scientific payloads and spacecraft, based on work already accomplished decades ago. A whole new class of highly efficient nuclear propulsion systems and bimodal systems(those which supply both power and propulsion) also await in the wings, once such nuclear systems become available to the civilian space program. The various branches of our Department of Defense have had successful symbiotic relationships with the civilian space program and could step up synergetic activities to help tighten both schedule and budget. For example, the USAF currently fields launchers which could be used for early return to the Moon missions, while the new family of Ares vehicles are being tested and certified. This could narrow the gap in heavy lift launch capability that seems to be hounding missions projected in the 2010-2014 timeframe, following shuttle retirement. Since the early precursor activity suggest robotic and cargo missions to the Moon, crew rating of these existing heavy lift vehicles may not be a prime concern. However, it is crucial that the development of much larger launchers continue unhampered because ambitious missions planned and their payloads and support logistics involved clearly indicate the need for them, even while maturing a variety of critical "living off the land" technologies. The US Navy has operated nuclear submarines for half a century and accumulated much information on endurance-class missions which could provide critical nuclear power systems operations data and human factors experience. The Navy has also had a long standing relationship with NASA in crew recovery operations and could possibly support a global recovery or rescue mission, allowing round-the-clock abort operations from anywhere on the lunar surface. This crucial last minute scenario, if things go wrong during their tour of duty on the Moon, would otherwise require major additional investment in spacecraft capability. The US Army's involvement goes back to the time of the beginning of US manned spaceflight when advanced construction teams outlined lunar base projects such as Project Horizon. Equipment, strategies and techniques employed in erecting battlefield shelters today could provide concept springboards for rapid deployment of habitats and allied infrastructure on the Moon
Interagency Cooperation leads to EFFECTIVE nuclear deflection of asteroids
Binzel et al 10  (Richard P. Binzel, Professor of Planetary Science, Massachusetts Institute of Technology; Clark R. Chapman, Senior Scientist, Southwest Research Institute; Lindley N. Johnson, Program Executive, Near-Earth Object Observations Program, HQ NASA; Thomas D. Jones, Visiting, Senior Research Scientist, Institute for Human and Machine Cognition, (Task Force Co-Chair); Russell L. Schweickart, Chairman, B612 Foundation, (Task Force Co-Chair); Brian Wilcox, Principal Member of Technical Staff, Jet Propulsion Laboratory; Donald K. Yeomans, Manager, Near-Earth Object Program Office, Jet Propulsion Laboratory; Bette Siegel,Executive Secretary, Exploration Systems Mission Directorate. HQ NASA; (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Ad Hoc Task Force on Planetary Defense, http://www.nasa.gov/pdf/490945main_10-10_TFPD.pdf) 

4.3. Explosive Technologies. Although nuclear explosives are considered a rarely needed and last-resort deflection option, it is prudent that NASA should collaborate with the Department of Energy and Department of Defense to develop an analytic research program to explore the applicability, utilization, and design of nuclear explosion technology for NEO deflection. If a large NEO deflection demands a total impulse greater than that deliverable via multiple kinetic impactors, then detonation of a nuclear device in standoff or other mode may be necessary to avert an Earth impact. Until non-nuclear techniques of comparable capability are proven, NASA should collaborate in nuclear deflection technique analysis and simulation. 

Interagency coop key to efficiency 

CPIAC 11 – the Chemical Propulsion Information Analysis Center (APRIL 6, 2011 “It doesn’t take a Rocket Scientist…” http://science.dodlive.mil/2011/04/06/it-doesn%E2%80%99t-take-a-rocket-scientist%E2%80%A6/)

Improving efficiency and expediency when resources are scarce is hardly a new concept. In fact, pick any point in history, and you’ll hear people talking about how they’ve faced similar constraints. Striving for efficiencies in the face of constraints may be an age-old concept, but it’s as important today as it ever was. Reflecting on past successes can remind us of what we can achieve and allow for us to take a fresh look at why we were able to do so. In the rocket propulsion community, one of our greatest successes is a continuing drive for joint agency collaboration. This is especially true in the development and fielding of new technologies. Why is joint agency collaboration so important you may ask? Because there are few among us who haven’t had that moment in their career when we finally realized that someone else, somewhere out there, was working on the same problem we were – and if we were lucky, they had already solved it, and if very lucky, that they were willing to share. In a time when resources are scarce, joint agency collaboration connects people by tearing down walls and allows for the transition from “silo” to “community.”

Inter department cooperation is possible and normal means—Past tech proves

UPI 09—United Press International (3/22/2009 “NASA Looks To Department Of Energy For Nuclear Space Tech” http://www.spacedaily.com/reports/NASA_plans_to_send_new_robot_to_Jupiter.html)

The Department of Energy's (DOE) Naval Reactors (NR) Program has joined NASA in its effort to investigate and develop space nuclear power and propulsion technologies for civilian applications. These activities could enable unprecedented space exploration missions and scientific return unachievable with current technology. NR brings 50-plus years of practical experience in developing safe, rugged, reliable, compact and long-lived reactor systems designed to operate in unforgiving environments. NR is a joint DOE and Department of the Navy organization responsible for all aspects of naval nuclear propulsion. The partnership is responsible for developing the first NASA spacecraft, the Jupiter Icy Moons Orbiter (JIMO), that will take advantage of a nuclear-reactor energy source for exploring our solar system. JIMO will visit Jupiter's three icy moons, Ganymede, Callisto and Europa. These icy worlds, in particular Europa, are believed to have liquid-water oceans, under a thick layer of ice on their surfaces, which could potentially harbor life. The reactor system will provide substantially more electrical power. This will greatly enhance the capability of ion-drive propulsion, the number and variety of scientific instruments on the spacecraft, the rate of data transmission, and orbital maneuvering around Jupiter's moons. "NASA sought this partnership because NR has an enduring commitment to safety and environmental stewardship that is a requirement for an undertaking of this magnitude, " said NASA Administrator Sean O'Keefe. "This partnership will help ensure the safe development and use of a space-fission reactor to enable unparalleled science and discovery as we explore the solar system and beyond. This work is an integral piece of the President's exploration agenda and without it the exploration agenda is compromised," Administrator O'Keefe said. NASA, through its newly created Office of Exploration Systems, expects that several reactor modules of the same or similar design as that required for JIMO would be developed for use on future exploration missions. NR will direct and oversee the development, design and delivery of, and operational support for these civilian reactor modules. The Office of Nuclear Energy, Science and Technology, another DOE organization with extensive nuclear-reactor development experience, will retain responsibility for supporting NASA's other space nuclear technology efforts, including long-term space-reactor science and technology development not associated with NR's responsibilities. All activities in support of NASA will be conducted as part of NR's civilian responsibilities for the National Nuclear Security Administration, a semi-autonomous agency of DOE. Activities in support of NASA are not part of NR's Navy responsibilities or any Department of Defense activities. This partnership with NASA is consistent with NR's history of supporting fission-reactor work for civilian applications, including the first U.S. commercial production of electricity from nuclear power at the Shippingport Atomic Power Station. NASA will fund all work under the partnership. Specific roles and responsibilities will be defined in Memoranda of Understanding and Agreements currently being drafted by NASA and NR. NR and the DOE Office of Nuclear Energy will also review capabilities and facilities at DOE laboratories outside NR for consideration in support of JIMO and other Project Prometheus activities. Established in 2003, Project Prometheus is developing radioisotope electric power sources for use in space and on planets or moons, as well as new fission-reactor power sources for advanced missions into deep space requiring higher power levels for science observations, propulsion, communications and life support systems.

XT – Extinction/All Space 

Exploring asteroids in the NEO is key to future space flights and life on Earth

NASA 96 – Referencing  Mining the Sky: Untold Riches from the Asteroid, Comets, and Planets by John Lewis published in 1996

(7/20/11,  NEAR-EARTH OBJECTS AS FUTURE RESOURCES, http://neo.jpl.nasa.gov/neo/resource.html) 

The comets and asteroids that are potentially the most hazardous because they can closely approach the Earth are also the objects that could be most easily exploited for their raw materials. It is not presently cost effective to mine these minerals and then bring them back to Earth. However, these raw materials could be used in developing the space structures and in generating the rocket fuel that will be required to explore and colonize our solar system in the twenty-first century. It has been estimated that the mineral wealth resident in the belt of asteroids between the orbits of Mars and Jupiter would be equivalent to about 100 billion dollars for every person on Earth today. Whereas asteroids are rich in the mineral raw materials required to build structures in space, the comets are rich resources for the water and carbon-based molecules necessary to sustain life. In addition, an abundant supply of cometary water ice could provide copious quantities of liquid hydrogen and oxygen, the two primary ingredients in rocket fuel. It seems likely that in the next century when we begin to colonize the inner solar system, the metals and minerals found on asteroids will provide the raw materials for space structures and comets will become the watering holes and gas stations for interplanetary spacecraft. 

a2 Adv CPs/Nuke Power K 

NEO mitigation requires nuclear propulsion – no other system can provide the necessary energy

Remo 6

[John L. Remo, The New York Academy of Sciences, 12 Jan. 2006 Assessing NEO Hazard Mitigation in Terms of Astrodynamics and Propulsion Systems Requirements, Vol. 1017, http://onlinelibrary.wiley.com/doi/10.1196/annals.1311.019/full]
The inherent uncertainty in NEO orbits and physical properties places unique demands of a NEO reconnaissance/rendezvous/interception mission to be carried out in a timely manner. For example, the closer to impact the more energy must be expended in a shorter period of time for the equivalent deflection, which in turn increases the uncertainty in the material response and momentum coupling coefficients. NEO mitigation missions are distinct from typical space exploration missions that enjoy the luxury of years of planning based on accurate determinations of the exact position of the target in time. Conventional planetary exploration missions also generally include the advantages of gravitational boosts from other planetary bodies, but the demands of a NEO mitigation require that the mission be executed within an externally imposed time frame and without regard for gravitational boosts and related libration points. This is because the time and place of the mitigation interaction will be determined by what is thought to be the collision course of the NEO with Earth; a NEO mitigation mission will have to be carried out within a constrained time frame dictated by the time to impact Earth. Without necessarily being able to take advantage of a trajectory that is gravitationally boosted (accelerated) by planetary bodies, the NEO interception spacecraft (NIS) must totally rely upon its own power to reach its objective in a timely manner. Furthermore, interception should generally take place as far away from Earth as possible in order to increase the net displacement of an orbital velocity deflection and (ideally) provide a time/distance buffer against unforeseen consequences. These factors place a large burden on the mission and limit propulsion options. Clearly, the above missions require propulsion systems well beyond the limits of even the most efficient and powerful conventional chemical propulsion systems. Because of the unique mission demands, spacecraft used for interception must have a robust propulsion system capable of delivering a large payload at a long range and also be capable of changing its direction to compensate for unanticipated NEO orbital variations. This last requirement demands long specific impulse propulsion systems that can be started and stopped as the need arises to provide ΔVspacecraft to alter trajectories. Given current propulsion system technology, such a system can only be provided by nuclear reactor based technology that could initially propel the primary spacecraft with nuclear thermal power (NP) and then provide electricity to provide nuclear electric powered (NEP) submodules (secondary units) using electric (plasma) propulsion.
Nuclear propulsion is the most effective way to move small and large asteroids 

Future Pundit 4 – Quoting Fr. Astronaut Russell Schweickart (chairman of the B612 foundation which is  dedicated to to the development of anti-asteroid defenses), Astronaut Edward Lu (President of the B612 foundation) (4/16/04, We Should Develop Defenses Against Large Asteroidshttp://www.futurepundit.com/archives/002054.html)

How big of an asteroid are we proposing to move? The demonstration asteroid should be large enough to represent a real risk, and the technology used should be scaleable in the future to larger asteroids. We are suggesting picking an asteroid of about 200 meters. A 200 meter asteroid is capable of penetrating the atmosphere and striking the ground with an energy of 600 megatons. Should it land in the ocean (as is likely), it will create an enormous tsunami that could destroy coastal cities. Asteroids of about 150 meters and larger are thought to be comprised of loose conglomerations of pieces, or rubble piles, while smaller asteroids are often single large rocks. The techniques we test on a 200 meter asteroid should therefore also be applicable to larger asteroids. Lu argues that the nuclear propulsion system proposed for the Jupiter Icy Moons Orbiter spacecraft should be used to move an asteroid. How can this be accomplished? This mission is well beyond the capability of conventional chemically powered spacecraft. We are proposing a nuclear powered spacecraft using high efficiency propulsion (ion or plasma engines). Such propulsion packages are currently already under development at NASA as part of the Prometheus Project. In fact, the power and thrust requirements are very similar to the Jupiter Icy Moons Orbiter spacecraft, currently planned for launch around 2012. The B612 spacecraft would fly to, rendezvous with, and attach to a suitably chosen target asteroid (there are many candidate asteroids which are known to be nowhere near a collision course with Earth). By continuously thrusting, the spacecraft would slowly alter the velocity of the asteroid by a fraction of a cm/sec – enough to be clearly measurable from Earth. 
Nuclear propulsion solves asteroid deflection

Spotts, 05 (Peter N., staff writer of the Christian Science Monitor, “To steer an asteroid away from Earth, try a space 'tractor”, 11/14/05, http://www.csmonitor.com/2005/1114/p02s01-usgn.html) AFL

If an asteroid ever threatens to collide with Earth, scientists have a toolkit of ideas worthy of a Hollywood blockbuster. They might blow it up or divert it by smacking it with a projectile or planting a rocket motor on its surface. Now, two NASA astronauts are proposing a far more subtle approach: a space "tractor" that uses gravity to tow those hurtling space rocks onto a nonthreatening orbit. The issue: Astronomers have their eye on an asteroid called 99942 Apophis, discovered last year. If it hits a gravitational "sweet spot" during a close approach to Earth in 2029, astronomers say it would hit the planet when it returns in 2035 or 2036. The likelihood that Apophis will thread the eye of this gravitational needle is probably vanishingly small, they add, but they haven't been able to calculate the asteroid's orbit with enough precision yet to know for sure. If diversion of Apophis, or any other asteroid, becomes necessary, the typical toolkit of approaches falls short, says astronaut Edward Lu. He and fellow astronaut Stanley Love describe the tractor concept in a paper appearing in the current issue of the journal Nature. "You want a system with predictable results," he says. Unfortunately, approaches discussed so far don't guarantee astronomers would get the desired effect. Some have dubbed them "blast and hope" methods, he says. Dr. Lu and Mr. Love figured there had to be a better way. Their high-tech John Deere is a pendulum-like spacecraft with most of its mass at one end and thrusters at the other. The craft would hover above the asteroid's surface with the heavy end closest to the space rock. Mutual gravitational attraction between the tractor and the asteroid connects the two objects. Using nozzles carefully aimed to avoid the exhaust hitting the asteroid, and relatively gentle "puffs" of thrust, the tug could haul an asteroid into a new orbit in a predictable way. If the asteroid has its own tiny moons - as an increasing number of asteroids appear to have - they get pulled along as well. "It's a beautiful and entirely new idea," notes Clark Chapman, a scientist at the Southwest Research Institute in Boulder, Colo., who studies asteroids, comets, and other small bodies in the solar system. A significant challenge to blast-and-hope approaches is that their effect depends a great deal on whether the asteroid is a rubble pile or a chunk of metal. Indeed, some researchers have argued that if an asteroid threatens, humans would need to mount a robotic reconnaissance mission to find out how the object is put together before they could figure out how to deal with it effectively. With a gravitational tractor, it doesn't matter if the asteroid "has the consistency of a mountain of metal or a mountain of cotton candy. It can be moved without having to interact with it," Dr. Chapman explains. Lu adds that asteroids can have odd shapes, and they tumble as they move along their orbits. A rocket motor place on the asteroid's surface would face serious steering problems. The key to their idea, he and Love hold, is the right propulsion system - nuclear-electric motors. These are the only type of motors that can develop the velocity needed to close in on a potentially hazardous asteroid, then provide the gentle thrust over the decade or more needed to adjust the asteroid's orbit. Researchers have sent craft to asteroids using chemical propulsion, he acknowledges. But mission planners have had the luxury of picking tortoise-paced targets relative to Earth's motion. Most asteroids that make up the population of near-Earth objects move much faster. As elegant as Lu and Love's approach appears, it may not lift off the pages of Nature very soon. NASA has shelved a project to develop nuclear propulsion - a casualty of the agency's effort to focus technology development on a replacement for the space shuttles, due for retirement in five years. 

a2 Not S All NEOs 

Traveling to even one NEO creates unimaginably high returns 
Landis et al, 08 (*Rob R., AIAA member and NASA Johnson Space Center, Mission Operations Directorate, **David J. Korsmeyer, AIAA member and NASA Ames Research Center, Intelligent Systems Division, ***Paul A. Abell, Research Scientist, Planetary Science Institute, Tucson, Arizona and NASA Johnson Space Center, Astromaterials Research & Exploration Science,****Daniel R. Adamo, AIAA member and Trajectory Consultant, *****Thomas D. Jones, AIAA member and Association of Space Explorers, “A Piloted Orion Flight to a Near-Earth Object: A Feasibility Study”, http://pdf.aiaa.org/...PV2008_3550.pdf) AFL
Due to the impact threat they pose, in 1998 NASA accepted the mandate to detect and catalogue 90% of NEOs larger than 1 km. To date [as of 9 August 2007], 4754 NEOs have been discovered. The NASA Authorization Act (2005) directs NASA to detect and characterize NEOs down to 140 meters in size. The number of such smaller asteroids is vastly greater than the number of larger asteroids (Figure 1). This means that the discovery rate will increase greatly over the next ten years, even if only two new search telescopes begin operations; namely, PanSTARRS (Panoramic Survey Telescope and Rapid Response System) and the Large Synoptic Survey Telescope (LSST), but especially if NASA is provided funds to perform the greater than 140 meter survey to 90% completeness by 2020. By the middle of the next decade we expect that there will be hundreds – if not thousands – of possible new candidate NEOs accessible for a CEV mission.This could present a target-rich opportunity for the Exploration Systems Mission Directorate (ESMD), the Space Operations Mission Directorate (SOMD), and Science Mission Directorate (SMD), to cooperate and mount a piloted CEV test flight to a NEO. So little is understood about the sheer numbers, origin, and characteristics of NEOs, that a manned mission to even one of these with sample return will expand humanity’s deep space experience base for future missions to the Moon and Mars as well as harvest an unimaginable scientific return for the benefit of all mankind. To date, robotic spacecraft have visited only a handful of asteroids (see Figures 2 and 3); only two of which have explored NEOs (see the science section beginning on Page 10). Prior to launching a piloted expedition to a NEO, it will be prudent execute a set of robotic precursor missions to NEOs that would potentially be explored by a human crew. Perhaps a new paradigm, ala Clementine, could be invoked to do this more cheaply than current so-called Discovery-class planetary science missions (currently cost-capped at $425 million life-cycle cost). 

a2 Robots CP 
Manned crew solves best- adapting to conditions and collecting vital samples
Landis et al, 08 (*Rob R., AIAA member and NASA Johnson Space Center, Mission Operations Directorate, **David J. Korsmeyer, AIAA member and NASA Ames Research Center, Intelligent Systems Division, ***Paul A. Abell, Research Scientist, Planetary Science Institute, Tucson, Arizona and NASA Johnson Space Center, Astromaterials Research & Exploration Science,****Daniel R. Adamo, AIAA member and Trajectory Consultant, *****Thomas D. Jones, AIAA member and Association of Space Explorers, “A Piloted Orion Flight to a Near-Earth Object: A Feasibility Study”, http://pdf.aiaa.org/...PV2008_3550.pdf) AFL
A CEV-type mission will have a much greater capability for science and exploration of NEOs than robotic spacecraft. The main advantage of having piloted missions to a NEO is the flexibility of the crew to perform tasks and to adapt to situations in real time. As discussed above, a robotic spacecraft has only limited capability for scientific exploration, and may not be able to adapt to certain conditions encountered at a particular NEO. The Hayabusa spacecraft encountered certain situations which were a challenge for both it and its ground controllers during close proximity operations at Itokawa. A human crew is able to perform tasks and react much more quickly in a micro-gravity environment, even with a delay of just several light seconds, than any robotic spacecraft can manage. In addition, a crewed vehicle is able to test several different sample collections techniques, deploy and redeploy any scientific surface payloads, and able to target specific areas of interest via extra-vehicular activities (EVAs) much more easily than a robotic spacecraft. Such capabilities greatly enhance any scientific return from these types of missions to NEOs. Such capabilities greatly enhance any scientific return from these types of missions to NEOs. Scientific operations in the vicinity of and at the surface of the asteroid will resemble microgravity operations than lunar surface operations due to the extremely low surface gravity of the NEO.
IL – K2 SMD 
Nuclear propulsion is diverted to military weapons, the aff increases space weaponization

The Planetary Society 5 

(March 2005, Nuclear Propulsion in Space, http://planetary.org/action/opinions/nuclear_propulsion_0505.html) 

Environmental concerns: Nuclear power has a unique handicap: It is categorically opposed by some. Their position is that nuclear material, in any form and in any place, is a danger to the population of the Earth and that no benefits are worth the risks that it imposes on mankind. They are particularly alarmed by employment of nuclear energy in space where, in principle, it might be diverted to weapons or other military systems, and where deadly radioactive material might be accidentally spread over large areas.Their position has been loudly articulated and lent some credence by the disasters at Chernobyl and Three Mile Island. NASA and the Department of Energy acknowledge that nuclear technology involves risks and therefore takes stringent steps to manage those risks, but those steps have been seen as inadequate by the critics ideologically opposed to nuclear power.

***Nuclear Power Adv

Nuclear Power Adv – 1ac 

A new generation of nuclear propulsion in the space will accelerate the nuclear power industry 
Carter 03—Director of Corporate Communications at The Babcock & Wilcox Company (BXW Technologies, Inc.) 
(Regina W., “Powering Space Exploration”, Explorer BXWT, The Future of Nuclear Power: Building a Better Reactor”, A Publication for Powering Transformation, October 2003, http://www.babcock.com/library/explore/pdf/2003_October.pdf)//AW

The Idaho National Engineering and Environmental Laboratory (INEEL), established in 1949 on a former naval artillery range on the northern half of the Snake River Plain, brought its own breed of pioneers: men and women dedicated to developing nuclear energy for power and propulsion and who would harness the untamed atom and eke out, kilowatt by kilowatt, the power to turn on light bulbs, submarines, and cities. Over its 54-year history, the laboratory has been the site of 52 test reactors, many first-of-a-kind, and its scientific research and testing have contributed immeasurably to the development, safety, and success of commercial and naval nuclear power in the United States and worldwide. INEEL and Argonne National Laboratory (ANL) first produced electricity by nuclear power, first lit a city - Arco - using nuclear energy, developed the reactor technology that powers the U.S. nuclear navy, built the first light water and pressurized water reactors, and developed many of the computer codes still used by the Nuclear Regulatory Commission in licensing, re-licensing, and evaluating the safety of commercial nuclear power plants. The testing, done at INEEL's Materials Test Reactor in the 1950s and ‘60s, influenced the design of every nuclear reactor built and operated in this country. BWXT played an important role in the early years of INEEL, providing components, fuel, and specialty products for what was originally a rapidly growing industry. But use of nuclear power for commercial purposes diminished with growing public concern over waste streams, and with the accidents at Three Mile Island and Chernobyl. Orders for new nuclear power plants were cancelled, and INEEL's mission changed - focusing more on reprocessing spent nuclear fuel, and environmental cleanup then on new nuclear power research and development. For nearly 10 years INEEL was designated the Department of Energy's (DOE) lead lab for Environmental Management. As the Department's lead for spent nuclear fuel (SNF), INEEL managers and engineers tackled one of the hardest problems in the nuclear power industry. Their programmatic, nationwide, dual agency Environmental Impact Statement (EIS) on SNF was unparalleled in scope, and completed in an unprecedented two years. The document laid the foundation needed to implement an SNF solution, including a permanent geological repository. It was also the basis for a profound long-term agreement between the State of Idaho, the Navy, and the DOE. The "Idaho Settlement Agreement" as it came to be known, is unique in its scope and detail, and it laid out the path forward for INEEL. Without it and without the relationships forged during the years it was negotiated and implemented, it is unlikely that INEEL would be where it is today - poised to lead the country in developing the next generation of nuclear reactors - reactors that will help meet world energy needs for the next 50 years, and power a new generation of space probes that will explore the outer solar system. Generation IV reactors, the latest generation of commercial power reactors, will be more economical to build, safer to operate, produce less waste for disposal, and reduce the danger of nuclear materials falling into the hands of hostile organizations. They will help meet projected world energy demands that are expected to more than double today's needs by 2050, contribute to improved environmental quality and support this country's energy security. The DOE placed INEEL and ANL in the forefront to lead this national effort. In 1999, the DOE named INEEL and ANL as lead laboratories for nuclear reactor technology. In 2001, the United States National Energy Policy endorsed nuclear energy as a major component of future U.S. energy supplies. And, in July 2002, the DOE designated INEEL as the department's nuclear energy laboratory. INEEL was to be "the central command for the federal government's Generation IV nuclear systems research." It will also be the focal point for developing and demonstrating the Advanced Fuel Cycle Technology Initiative that would treat and reduce SNF and high-level waste. INEEL's Strategic Plan is to be the leading contributor to our Nation's energy security and environmental quality by developing advanced, sustainable, safe, and economic nuclear energy and fuel cycle technologies. BWXT, its management team, and its production plants, will be an important part of achieving that plan. In 1991, BWXT increased its presence on the INEEL site by assuming the management and operation of the Army's "Specific Manufacturing Capability," at that time a highly secretive operation that manufactured depleted uranium armor for U.S. military vehicles. BWXT's management role continued to grow at INEEL through the 1990s to the present, where they are now responsible for all nuclear operations as part of Bechtel BWXT of Idaho, a limited liability corporation. INEEL represents DOE in coordinating the Generation IV International Forum (GIF). This group of 10 nations is working together to develop future generation nuclear energy systems that can be licensed, constructed, and operated to produce competitively priced and reliable energy while addressing safety, waste, and proliferation issues. Its objective is to deploy multiple energy systems worldwide before 2030. The GIF has identified six reactor technologies to be investigated. Of these proposed technologies, the concept selected by the U.S. for research and demonstration at INEEL is the Very High Temperature Reactor (VHTR). The VHTR's mission is to demonstrate high-efficiency electricity and hydrogen production. INEEL's goal is to demonstrate improved economics through reduced capital costs and expanded product markets. Other goals include demonstration of naturally safe, high-temperature capabilities, zero emissions and energy security, plutonium burn-up capability, deep burn or closed fuel cycle technology, and facility security. Advanced fuel cycle research will be another major INEEL nuclear energy initiative. Researchers will explore technologies for recycling spent fuel to reduce the volume (by up to 96 percent) and lifetime (to a few hundred years) of disposable waste, and to reduce nuclear materials proliferation concern. Directors of six of DOE's premier national laboratories have endorsed a comprehensive and integrated plan to further the development and deployment of nuclear energy and the management of nuclear materials. Their joint endorsement stressed that by 2050, half of the U.S. electricity and a quarter of the U.S. transportation fuel production should be produced by nuclear energy (fuel production coming from nuclear-produced hydrogen), and that by 2020 a closed fuel cycle system should be demonstrated. With the Idaho Congressional delegation and DOE leadership strongly supporting INEEL's nuclear mission; with the increased focus on nuclear propulsion for space missions; with the dedicated and high-caliber efforts of its talented workforce; and with the support Congressional committees are showing in proposed legislation for 2004, INEEL's reputation as a pioneering institution is poised to continue. BWXT will be there to help lead the way. 

History proves that propulsion technology development is key to inspiring a major technological revolution in the nuclear industry
Ellis 03—BXWT Contributor

(Laura P., “Dr. Don Roy: Keeping in Step with the Changes of Time”, Explorer BXWT, The Future of Nuclear Power: Building a Better Reactor”, A Publication for Powering Transformation, October 2003, http://www.babcock.com/library/explore/pdf/2003_October.pdf)//AW

Since the development of nuclear power in the 1940s, the nuclear industry has evolved at a rapid pace. From the first experimental reactor to full-scale nuclear power plants and space nuclear power and propulsion systems, the industry has experienced a vast history of change. A key participant in many of the milestones that helped define and redefine the nuclear industry is Dr. Don Roy, a recent retiree of BWXT who served the company for 41 years. The Early Years Roy began his professional engineering career by joining the company's Lynchburg operations in 1959, working in the commercial nuclear power plant business. It proved an exciting time for the young engineer as the construction of new domestic nuclear power generating plants surged. "The company had just won a contract to build the first nuclear commercial units for Duke Power Company's Oconee site in South Carolina." Oconee was among the first nuclear power plants to be built out of more than 100 constructed in the U.S. The economic tide would eventually turn and orders for building new plants dropped off. With the last reactor order placed in the late 1970s, Roy said the company strategically assessed the industry's direction and ultimately refocused its efforts on servicing the existing nuclear plants, starting with steam generator inspections. "You had to have the confidence to make the change," says Roy. "It proved a successful transition from building plants to servicing them." It was March 28, 1979, that the nuclear industry would find itself enveloped in a crisis when an accident occurred at the Three Mile Island Unit 2 (TMI-2) nuclear power plant in Pennsylvania. The event had an immediate impact on the world's perspective of nuclear power as a safe energy source - a change in perception that would take years to overcome. Following the incident, Roy spent much time and effort before investigative committees, providing depositions supporting the engineering integrity of the reactor. Among others, Roy worked closely with Duke Power President Bill Lee, a renowned figure in the nuclear business, in assisting the industry in responding to the TMI-2 incident. Ultimately, the Institute of Nuclear Power Operations (INPO) was formed, a premier group for promoting safety and reliability in the operation of nuclear power generating plants. Roy was later appointed Chief Technical Witness to the Emergency Core Cooling System Rulemaking hearings, spending 14 months in Washington, DC, promoting new rules and defending the nuclear industry. "In the end, we were able to demonstrate that ultimately we designed safe, quality reactor systems," says Roy. A New Direction Roy's career later journeyed to a new horizon space technology. At BWXT's Nuclear Products Division (NPD), Roy began working on a compact reactor for space power and propulsion that would produce large amounts of power in a small volume. In this endeavor, BWXT teamed with Brookhaven National Laboratories, Aerojet Nuclear Company, Grumman, and Sandia National Laboratories to design the reactor. The DOE later awarded NPD a contract to build Particle Bed Reactor fuel elements, which according to Roy was an innovative project because the elements used small kernels of uranium. "In working with Oak Ridge National Laboratories to develop the manufacturing technology, we found ourselves in the compact space reactor business." BWXT's space nuclear work scope expanded when it won a contract to design a compact Particle Bed Reactor for the Star Wars project, which was part of the Strategic Defense Initiative (SDI) created under the Reagan Administration. The contract included developing and manufacturing high-temperature coated particle fuel for nuclear rocket applications, and designing, constructing, and operating a related critical experiment facility. Following five years as Program Director for the Star Wars program, the initiative was terminated as SDI shifted its focus on laser-based technologies. "Even though the program ended, the effort demonstrated it is possible to put nuclear in space," says Roy. Roy states he is supportive of NASA's new initiative to improve the radioisotope thermal generators that are already in use and to develop fission energy systems. According to the scientist, "A fission space reactor is the only way to get the power needed for detailed mapping, deep space probes, and data streams when we want them and not just when the planets are favorably aligned." Beginning in 1991, Roy would make the first of some 20 trips to Russia to work with various Russian institutes and ministries during a technology exchange program. He and an associate were reportedly the first foreigners to ever be allowed into Russia's underground testing facilities for its space reactors. The technology exchange included information on space power, fuel cells, and gas turbine plant design. Global Change The 1990s marked a significant period in world history that would have far-reaching implications for the nuclear industry. With the ending of the Cold War, nuclear disarmament began to take political center stage. As the world became more global, new business ventures began to emerge. In response, NPD expanded its capabilities to include dow nblending - the conversion of high-enriched uranium into low-enriched uranium for commercial use. To assist with the company's positioning efforts, Roy was tapped as a lead expert. Tasked with developing a Uranium Processing Services department (UrPS), Roy worked to help design the layout of NPD's facilities, assess its needs, and to pursue and win down blending work. The UrPS business got under way with Project Sapphire whereby weapons-grade material was converted to commercial nuclear fuel as part of the Non-Proliferation Treaty initiatives under the Clinton Administration. The success of Project Sapphire resulted in a 50-metric ton contract with the US Enrichment Corporation (USEC) - a contract that NPD is still working today. Though retired, Roy remains active in the nuclear industry serving as a consultant to BWXT. Having witnessed the many evolutions of nuclear power he acknowledges that the industry is still progressively developing. And with those evolutions, BWXT has successfully proven it can keep in step with the changes of time.

MULTIPLE IMPACTS – First is the ECONOMY – 
The nuclear power industry is key to the US job sector and the economy.

World Nuclear News 09

(“NEI: Nuclear is good for jobs and economy”, Industry Talk, World Nuclear News, February 6, 2009, http://www.world-nuclear-news.org/newsarticle.aspx?id=24616)//AW

The US industry body, the Nuclear Energy Institute (NEI), has published a report into the role of new nuclear power plants in job creation and economic growth. According to the NEI, "nuclear energy is one of the few bright spots in the US economy - expanding rather than contracting." It says that the prospect of new nuclear power plant construction in the USA has already stimulated significant investment and job creation among companies that supply equipment and services to the nuclear industry. The NEI says that "over the last several years, the nuclear industry has invested over $4 billion in new nuclear plant development, and plans to invest approximately $8 billion in the next several years to be in a position to start construction in 2011-2012." In the course of this, NEI said, "private investment in new nuclear power plants has created an estimated 14,000-15,000 jobs". The number of new jobs "will expand dramatically after 2011 when the first wave of these new nuclear projects starts construction.

Expansion of the nuclear power industry is key to the US job sector and economy. 

Weaver 09—President Emeritus of Florida Institute of Technology
(Lynn Edward, “Nuclear Power Good for the Economy”, The Ledger, January 29, 2009, http://www.theledger.com/article/20090128/COLUMNISTS/901280304?p=2&tc=pg)//AW

Is there any doubt that the construction of nuclear power plants would benefit our economy? A new study done for the American Council on Global Nuclear Competitiveness determined that the construction and operation of nuclear plants and facilities to provide fuel for the reactors would generate 500,000 jobs. The planned four new nuclear plants in Florida alone would bring 29,300 jobs, with wages estimated at $2.8 billion, according to the study by Oxford Economics. With the heavy loss of jobs in the current downturn, nuclear power is one of the few bright spots in the economy. Reactor designers and manufacturers are expanding their facilities as well as their payrolls in anticipation of new business. Nuclear job growth has already begun in North Carolina, Tennessee and Pennsylvania and is expected to spread to other states, mainly in the Southeast. So far utilities have filed for licenses to build up to 26 nuclear plants, calculating they will need to be the cornerstone of efforts to achieve energy independence and to reduce greenhouse-gas emissions. Ultimately, the study forecasts construction of 52 new reactors, one new spent-fuel recycling facility and four uranium enrichment plants, resulting in total economic benefits of $61.5 billion. The new nuclear plants are expected to save $49 billion in imported oil and natural gas, while avoiding the atmospheric emission of 400 million tons of carbon dioxide, the principal greenhouse gas linked to climate change. Judging by public opinion polls, there are indications that Americans are awakening to the multiple benefits from nuclear power's revival - well-paid jobs, economic growth, energy independence and a cleaner environment. Seventy-four percent of Americans now favor the use of nuclear power, up from 63 percent in April, according to a poll by Bisconti Research. Nearly 70 percent agree that the United States "should definitely build new nuclear power plants in the future." According to the jobs study, 268,000 jobs nationally would be created during the reactor construction period, with an additional 136,000 jobs during construction of the recycling and uranium enrichment facilities. Operation of the new reactors and fuel facilities would bring another 96,000 jobs. "These are high-tech, high-value-added jobs that reflect high spending on research and development and fixed investment: jobs that the U.S. economy can ill afford to lose," the study says. Florida ranks among the top beneficiaries from the construction of new nuclear plants. The number of jobs created would be greater in just three other states - South Carolina, Texas and Illinois. South Carolina is expected to be the site of a nuclear recycling facility. At the heart of the nuclear renaissance is an unprecedented challenge. The U.S. electricity industry must invest up to $2 trillion in new power generation and transmission systems to meet an expected 25 percent increase in power demand by 2030. And it must achieve this while reducing greenhouse-gas emissions. Nuclear power accounts for 72 percent of the carbon-free energy produced in the United States and it's a clean energy source that must play a major role in meeting our energy needs.

US economy is key to the global economy.

Fisher 06—CEO of the Federal Reserve Bank of Dallas
(Richard, “The United States: Still the Growth Engine for the World Economy?”, Remarks at the Institute of Economic Affairs’ 23rd Annual State of the Economy Conference, London, February 6, 2006, http://dallasfed.org/news/speeches/fisher/2006/fs060206.html)//AW 
My kind hosts, who had no idea that this event would follow so closely on the heels of the meager growth estimate reported for last year’s fourth quarter, have asked me to address the question: Is the United States still the growth engine for the world? The answer is yes. Let me explain why. The American economy has been on an upswing for more than four years. Growth advanced briskly at 4.2 percent in 2004. It slowed to a still solid 3.5 percent in 2005, although I would not be surprised if GDP were revised upward when we take a more definitive look at the fourth quarter. In January, the U.S. economy employed 134.6 million people, up 2.2 million in a year. Unemployment stood at a four-year low of 4.7 percent, which compares with the latest reading of 8.4 percent for Europe and even higher rates for some of the continent’s major economies. We have weathered hurricanes’ fury and record-high energy prices while continuing to grow and keep inflation under control. The statement the Federal Open Market Committee released Tuesday quite summed up our current situation succinctly: “Although recent economic data have been uneven, the expansion in economic activity appears solid.” This is especially true in what I call the “growth rim”—an arc of population centers with favorable demographics that begins in Virginia, runs down the southeastern seaboard through Georgia to Florida, then through the megastate of Texas and on to the uberstate of California and up to Seattle. I use “mega” and “uber” to describe the two largest states for a reason: to illustrate the depth and breadth of our economy. In dollar terms, Texas produces 20 percent more than India, and California produces roughly the same output as China. To the extent there is weakness in the U.S. economy, it is in the Northeast and North Central states. Netting all this out, the consensus of most economic forecasters is that growth in the first quarter will rebound to a rate well above 4 percent. To understand what this kind of growth means, we need only follow Margaret Thatcher’s wise hectoring to “do the math.” The United States produces $12.6 trillion a year in goods and services. Be conservative—once again, Lady Thatcher would like it—and assume that in 2006 we grow at last year’s preliminary rate of 3.5 percent. The math tells us we would add $440 billion in incremental activity—in a single year. That is a big number. What we add in new economic activity in a given year exceeds the entire output of all but 15 other countries. Every year, we create the economic equivalent of a Sweden—or two Irelands or three Argentinas. In dollar terms, a growth rate of 3.5 percent in the U.S. is equivalent to surges of 16 percent in Germany, 20 percent in the U.K., 26 percent in China and 70 percent in India. Of course, our growth is driven by consumption, a significant portion of which is fed by imports, which totaled $2 trillion last year. Again, do the math: Our annual import volume—what we buy in a single year from abroad—exceeds the GDP of all but four other countries—Japan, Germany, Britain and France. So, yes, the United States is the growth engine for the world economy. And it is important that it remain so because no other country appears poised to pick up the torch if the U.S. economy stumbles or tires. Are there reasons to worry it might do so? In fashionable circles and at various “chat shows” like Davos, you certainly hear many.

Nuclear war. 

Friedberg and Schoenfeld 08 

[Aaron, Prof. Politics. And IR @ Princeton’s Woodrow Wilson School and Visiting Scholar @ Witherspoon Institute, and Gabriel, Senior Editor of Commentary and Wall Street Journal, “The Dangers of a Diminished America”, 10-28, http://online.wsj.com/article/SB122455074012352571.html]

Then there are the dolorous consequences of a potential collapse of the world's financial architecture. For decades now, Americans have enjoyed the advantages of being at the center of that system. The worldwide use of the dollar, and the stability of our economy, among other things, made it easier for us to run huge budget deficits, as we counted on foreigners to pick up the tab by buying dollar-denominated assets as a safe haven. Will this be possible in the future? Meanwhile, traditional foreign-policy challenges are multiplying. The threat from al Qaeda and Islamic terrorist affiliates has not been extinguished. Iran and North Korea are continuing on their bellicose paths, while Pakistan and Afghanistan are progressing smartly down the road to chaos. Russia's new militancy and China's seemingly relentless rise also give cause for concern. If America now tries to pull back from the world stage, it will leave a dangerous power vacuum. The stabilizing effects of our presence in Asia, our continuing commitment to Europe, and our position as defender of last resort for Middle East energy sources and supply lines could all be placed at risk. In such a scenario there are shades of the 1930s, when global trade and finance ground nearly to a halt, the peaceful democracies failed to cooperate, and aggressive powers led by the remorseless fanatics who rose up on the crest of economic disaster exploited their divisions. Today we run the risk that rogue states may choose to become ever more reckless with their nuclear toys, just at our moment of maximum vulnerability. The aftershocks of the financial crisis will almost certainly rock our principal strategic competitors even harder than they will rock us. The dramatic free fall of the Russian stock market has demonstrated the fragility of a state whose economic performance hinges on high oil prices, now driven down by the global slowdown. China is perhaps even more fragile, its economic growth depending heavily on foreign investment and access to foreign markets. Both will now be constricted, inflicting economic pain and perhaps even sparking unrest in a country where political legitimacy rests on progress in the long march to prosperity. None of this is good news if the authoritarian leaders of these countries seek to divert attention from internal travails with external adventures.
Star this card – even if nuclear power is vulnerable, it is comparatively better than the alternatives

Epstein 11 (Alex, fellow at the Rand Institute, specializes in energy issues; BA from Duke University, was editor and publisher of the Duke Review for two years. “Nuclear Power Is Extremely Safe -- That's the Truth About What We Learned From Japan”. July 23, 2011.  http://www.foxnews.com/opinion/2011/07/23/nuclear-power-is-extremely-safe-thats-truth-about-what-learned-from-japan/) AK
The grounds for this move, and similar proposals in Switzerland, Italy, and other countries, is safety. As the Swiss energy minister put it, “Fukushima showed that the risk of nuclear power is too high.” In fact, Fukushima showed just the opposite. How’s that? Well for starters, ask yourself what the death toll was at Fukushima. 100? 200? 10? Not true. Try zero. To think rationally about nuclear safety, you must identify the whole context. As the late, great energy thinker Petr Beckmann argued three decades ago in his contrarian classic "The Health Hazards of NOT Going Nuclear," every means of generating power has dangers and risks, but nuclear power “is far safer than any other form of large-scale energy conversion yet invented.” To date, there have been devised only five practical means of producing large-scale, affordable, reliable energy: coal, natural gas, oil, hydroelectric, and nuclear. (Although widely-hyped and frequently subsidized, solar and wind power -- which generate energy from highly diffuse and intermittent sources -- have failed for forty years to deliver.) Whether you’re concerned about a dangerous accident or harmful emissions, a nuclear power plant is the safest way to generate power. The key to nuclear power’s safety, Beckmann explains, is that it uses a radioactive energy source--such as uranium. In addition to having the advantage of storing millions of times more energy per unit of volume than coal, gas, or water, the radioactive material used in power plants literally cannot explode. Ridiculing the scare tactics that a nuclear power plant poses the same dangers as a nuclear bomb, Beckmann observes: “An explosive nuclear chain reaction is no more feasible in the type of uranium used as power plant fuel than it is in chewing gum or pickled cucumbers.” The one danger of running a nuclear plant is a large release of radiation. This is extremely unlikely, because nuclear plants contain numerous shielding and containment mechanisms (universal in the civilized world but callously foregone by the Soviets in their Chernobyl plant). But in the most adverse circumstances, as Fukushima illustrated, the cooling system designed to moderate the uranium’s heat can fail, the backups can fail, the radioactive material can overheat to the point that the plant cannot handle the pressure, and a radiation release is necessary. Yet, even then, it is extremely unlikely that the radiation levels will be high enough to cause radiation sickness or cancer--and radiation in modest quantities is a normal, perfectly healthy feature of life (your blood is radioactive, as is the sun). And even the worst nuclear accident gives neighbors a luxury that broken dams and exploding refineries do not: time. While many, many things went wrong at Fukushima, as might be expected in an unprecedented natural disaster, what is more remarkable is that thanks to the fundamental integrity of the nuclear vessel and the containment building, none of the power plant’s neighbors have died, nor have any apparently been exposed to harmful levels of radiation. (The Japanese government has announced that eight of 2,400 workers have been exposed to higher-than-allowed amounts of radiation, but these amounts are often hundreds of times less than is necessary to do actual damage.) Now imagine if a 9.0 earthquake and 40 foot tsunami had hit a hydroelectric dam; thousands of people could have died in the ensuing flood. Or what if they had hit a natural gas plant or oil refinery or coal plant? These structures could have suffered explosions, such as the type we saw on BP’s Deepwater Horizon platform in the Gulf of Mexico, or just collapsed and spewed debris and pollution throughout the area. The Fukushima nuclear plants, with their incredible resilience, almost certainly saved many, many lives. Nuclear power also saves lives that would otherwise be lost to pollution. A nuclear power plant has effectively zero harmful emissions. (It generates a small amount of waste, which France, among other countries, has demonstrated can be both re-used economically and stored safely.) By contrast, fossil fuel plants generate various forms of particulate matter that strongly correlate with higher cancer rates. We should not “‘knock coal,’” Beckmann stressed, as fossil fuel plants are vital for human survival for decades to come, but we should recognize that new nuclear power plants are far safer than the status quo. The perversity of using nuclear power’s demonstrated safety as a black mark against it is not new. Beckmann’s book came out in 1976--three years before the Three Mile Island “disaster,” which nuclear critics capitalized on, even though it was, as Beckmann later wrote, “history’s only major disaster with a toll of zero dead, zero injured, and zero diseased.” Still, environmentalists shut down nuclear plants, oblivious to the accidents they could have prevented. In just the three years leading up to Three Mile Island, Beckmann observed, “dam disasters have killed thousands of people (at least 2,000 in India in August 1979); many hundreds have died in explosions and fires of gas, oil, butane, gasoline, and other fuels . . . ” As a consequence of the anti-nuclear hysteria in Beckmann’s time, the U.S. government made it either impossible or economically prohibitive to build new plants, in the name of “safety.” Fukushima has affirmed that nuclear is the safest form of power in existence. Any government that fails to recognize this is endangering its citizens’ health.

IL XT 

History proves—propulsion systems contribute to growth in the nuclear industry.

CZERNIEWSKI 09—B.S. in Science at Kansas State University

(SARAH, “THE FEASIBILITY OF MODERN TECHNOLOGIES FOR REINFORCED CONCRETE CONTAINMENT STRUCTURES OF NUCLEAR POWER PLANTS”, Kansas State University, 2009, http://krex.k-state.edu/dspace/bitstream/2097/1354/1/SarahCzerniewski2009.pdf)//AW
The success of the nuclear submarine program could be attributed to Hyman Rickover and the perseverance and hard work of Westinghouse employees. Rickover had been sent to Oak Ridge National Laboratory (ORNL) to learn about reactor design. Also, engineers from Westinghouse and General Electric (GE) were also brought in to ORNL to learn about nuclear reactors in order to include both companies in the development of nuclear propulsion (Simpson, 1995). After Rickover’s time at ORNL, he strongly recommended the importance of nuclear propulsion for submarines to the Navy (Simpson, 1995). Once the Navy decided this was an important strategic concept to national defense, it requested the Atomic Energy Commission (AEC) to take action per the Atomic Energy Act of 1946, discussed later on p.6 (Simpson, 1995). Since Rickover pushed for the research into nuclear submarine propulsion, the Navy put him in charge of their nuclear power division on August 4, 1948. A month later, he was appointed head of the AEC’s naval reactors branch. When questions of financing occurred, he could switch his authorization and determine which group would produce the funding. This provided continuous funding to develop nuclear power systems (Simpson, 1995). Meanwhile, Westinghouse Electric Corporation was the first private industry enlisted by the United States military to develop nuclear propulsion. Westinghouse’s role in nuclear power started with the Bettis Contract, signed December 10, 1948, under which Westinghouse engineers designed an engine, the Mark I, and a nuclear propulsion plant for a naval ship, the Mark II, for the United States Navy (Simpson, 1995). In turn, the Navy provided Westinghouse with the design criteria for a submarine, mainly involving the propulsion equipment and the generation of speed of the submarine (Simpson, 1995). Westinghouse engineers, in cooperation with the employees at what became the Bettis Atomic Power Laboratory (BAPL), had many technical challenges to overcome since nuclear reactor theory was still developmental and therefore not as accurate as design is today (Simpson, 1995). Then, nuclear reactor theory consisted of the necessary use of enriched uranium fuel components that during the fission process would produce heat. Subsequently, a coolant would be used to flow over the fuel components and then turn into steam, which would then turn the turbine, which in turn would rotate the propeller shaft, causing forward propulsion, whereas current technology produces electricity via a generator (Simpson, 1995). However, initial nuclear reactor theory was not as extensive as the engineers needed; therefore they had to 4 develop the theory further through experimentation to determine the amount of fuel, the specific coolant to use, and the corrosion resistance of the hardware or cladding (Simpson, 1995). Meanwhile, GE was working separately under an AEC contract, which provided GE with the Knolls Atomic Power Laboratory (KAPL), allowing the company to develop a liquid-metalcooled intermediate-energy spectrum breeder reactor (Simpson, 1995). Determining the amount of fuel necessary to sustain the chain reaction was very important. In particular, the coolant’s importance stems from the process’ dependence on the chain reaction to produce thermal energy (heat); therefore, the coolant would need to change into a gaseous state to turn the turbine. Initially, three types of coolant were considered: pressurized water, helium gas, and extremely hot liquid metal (Simpson, 1995). GE’s power laboratory decided to pursue liquid metal, but Westinghouse chose pressurized water by the spring of 1949, which Rickover preferred as the correct coolant choice following his experience at ORNL (Simpson, 1995). Pressurized water was chosen because it was considered “most likely to be completed successful in a reasonable amount of time” (Simpson, 1995). Pressurized water as a coolant has the disadvantage that water is highly corrosive at high temperatures (Simpson, 1995). Liquid metal could be used as a coolant for a fast neutron reactor because it has low neutron absorption as well as high melting and boiling points, but each of the common liquid metals used has disadvantages, such as flammability and toxicity. However, even into today’s nuclear industrial world no consensus for the type of coolant used for reactors exists, although sixty percent of the world’s nuclear reactors use pressurized water reactors (PWR) (Simpson, 1995). The Bettis Group, comprising both Bettis engineers and Westinghouse engineers, worked on integrating the component parts of a nuclear system (Simpson, 1995). A major component part would be the cladding or fuel pellet casing, which would need to be accurately determined due to the extremely high temperatures of the water. Additionally, a corrosive resistant material was needed for the reactor to run continuously to avoid deterioration of materials. After innovating the hardware and instrumentation, as well as performing extensive time-consuming mathematical calculations, the Bettis group tested each component and the whole system to confirm the efficiency of the new technology as it was developed (Simpson, 1995). 
Fusion Impact 

2. Energy Conversion

The nuclear power industry is vital to nuclear fusion  evolution  

DeFreitas 10—writer for EarthTechling specializing in green technology and renewable energy, Associate Editor for Indigo Editing and Publications

(Susan, “Is Nuclear Power a Clean Energy Source?”, Earth Techling, December 23, 2010, http://www.earthtechling.com/2010/12/is-nuclear-power-a-clean-energy-source/2/)//AW
Lately, however, there’s been a resurgence of interest in nuclear energy as a renewable energy source, and the Obama administration has even gone so far as to approve two new nuclear reactors for the state of Georgia. If built, these plants will be the first nuclear plants started in the US since the 1970′s, according to the New York Times. Is nuclear energy a viable alternative to to fossil fuels, foreign oil and global warming? Or is it a form of energy that creates as many environmental problems as it aims to solve? In order to get a handle on both sides of the debate, we spoke with Steven Kerekes, spokesperson for the Nuclear Energy Institute, and Jim Riccio, nuclear energy campaign manager for Greenpeace. You can already guess who has opinions on what side of the issue. The Argument for Nuclear Energy Kerekes highlights nuclear energy as a technology with the power to reliably and affordably provide large amounts of electricity on virtually a non-stop basis. He points out that nuclear power has been proven over the course of 3,500 combined reactor-years of operation in the United States and 14,000 combined reactor-years of operation worldwide. According to Kerekes, the U.S. Department of Energy (DOE) estimates U.S. demand for electricity will increase 23 percent by 2030 – the equivalent of 200-plus full-scale power plants – and all independent analyses of climate change (including studies conducted by the National Academies of Science, the U.S. Environmental Protection Agency and DOE) conclude that meeting demand while at the same time reducing carbon emissions requires a clean energy technology portfolio in which nuclear energy plays a prominent role. As far as safety goes, Kerekes believes we’ve come a long way since Three Mile Island. “First, this isn’t 1979 or 1989 or even 1999,” he told us. ”Reforms put in place after the Three Mile Island accident have led to vast improvement in the training of nuclear plant personnel, in the sharing of operational information throughout our industry, and in the efficiency, reliability and cost-effectiveness of our facilities.” He highlights changes in the federal Nuclear Regulatory Commission and the success of the Institute of Nuclear Power Operations, which were created to create greater oversight on nuclear plants following Three Mile Island. Which leaves the final conundrum–what to do with the high-level nuclear waste created by nuclear reactors. “Used nuclear fuel has been safely and securely stored on plant sites for a half-century in used fuel pools or in dry storage (concrete and steel containers),” Kerekes told us, ”and the Nuclear Regulatory Commission has determined that used fuel can be safely stored on plant sites for another century.”

Nuclear fusion economy solves radiation and proliferation. 

Kulcinski & Schmitt, with the Fusion Technology Institute in the Department of Engineering Physics at the University of Wisconsin-Madison 2000 (July 2000, G.L. Kulcinski and H.H. Schmitt, Fusion Technology Institute, “Nuclear Power Without Radioactive Waste – The Promise of Lunar Helium-3,” Presented at the Second Annual Lunar Development Conference, “Return to the Moon II”, 20–21 July 2000, Las Vegas NV, http://fti.neep.wisc.edu/FTI/pdf/fdm1131.pdf, JMP)

Observations on the Development of Fusion Energy in the 21st Century If one accepts the need to develop nuclear energy to satisfy the needs of Earth’s inhabitants in the 21st century and beyond, then it is reasonable to ask “How can one transition from the current fission nuclear economy to a future fusion economy and what would be the benefits of such a transition?” A detailed discussion of this important question is beyond the scope of this paper but the general outline of an answer is summarized in Figure 6. For example, the level of concern over proliferation, nuclear waste, safety, and radiation damage to reactor components is very high in the case of fission reactors. This is not to say that the fission industry has not or cannot solve those problems, but it is clear that the public has concerns in those areas. If one moves to the first-generation fusion fuels, the issues of proliferation, nuclear waste, and safety are somewhat alleviated. However, the radiation damage issue is as difficult (or some would say even more difficult) to solve. One additional area of concern that is faced by first-generation fuels is the safe handling of large amounts of radioactive tritium. Basically, the use of second-generation fuels (D3He) eliminates the proliferation issue and the safety issues are greatly reduced. However, these advantages are purchased at the price of more difficult physics requirements. Finally, the move to the third-generation fuel (3He3He) completely removes the concerns over proliferation, radiation damage, nuclear waste, safety, and tritium. However, these benefits have to be balanced against the much more difficult physics requirements of this fuel cycle. Conclusions It is appropriate, as society enters a new millennium, to question how future generations will be able to sustain life on Earth while expanding into the solar system. One of the essential questions to answer is how will future generations find enough energy to avoid the economic and environmental collapse that could occur if fossil fuels become prohibitively expensive in the next 50-100 years. Presently, nuclear energy appears to be the only solution capable of sustaining society as we know it. There is a growing resistance, whether justified or not, to expansion of fission energy. Fusion energy represents an improvement over fission, if it can be shown to be economic, but the first-generation fuels (DT, DD) are very capital intensive because they generate large amounts of radioactive waste and must contain large amount of radioactive materials in a hostile environment. The second-generation fuels (D3He) represent a tremendous improvement over the DT and DD cycles but face somewhat more difficult plasma physics requirements. Ultimately, the thirdgeneration fusion fuels (3He3He) could remove the concern of the public over radioactive waste and releases of radioactivity during reactor malfunctions. This optimism must be balanced against much more challenging physics regimes compared to those for the first- and second-generation fusion fuels. If one takes the long-range viewpoint, it is clear that some effort should be expended early in the 21st century to developing the third-generation fusion fuels. The ultimate payoff from such research could be the “pot of gold at the end of the rainbow”, the production of clean, safe, economical, and long lasting nuclear energy without nuclear waste in the 21st century. 
Global Warming Impact 

Nuclear Power solves global warming- advantages outweigh the risks

Christian Science Monitor 10
(CSM, “Global warming heats up a nuclear energy renaissance,” 8/9/10, http://www.csmonitor.com/Environment/2010/0809/Global-warming-heats-up-a-nuclear-energy-renaissance, CJC)

"This point" is the nuclear renaissance that Dominion, and the industry as a whole, seems to be enjoying. Global warming has energized the quest for clean, carbon-free energy that won't add to the greenhouse effect; and the BP oil spill has added to the distaste for fossil-fuel dependence. Public and political acceptance of nuclear power as a logical large-scale alternative to fossil fuel is higher than it has been in a generation. Once mainly associated with mishaps like Three Mile Island and Chernobyl – not to mention bumbling nuclear plant worker Homer Simpson – the energy source now has support from 62 percent of Americans, a Gallup Poll found in March. That's the highest since Gallup began asking about the topic in 1994. Even former foes like Stewart Brand, founder of the Whole Earth Catalog and an alternative-energy crusader, and Mark Udall, a member of the Udall family Democratic political dynasty that has stewarded natural resources, are rethinking the nuclear energy option. They're influenced more by the immediately tangible environmental consequences of greenhouse gases than by possible radiation disasters. Likewise, President Obama has taken steps to push the new thinking into action. In February, he announced federal government loan guarantees to build the first new power plants in three decades. And construction of these plants is encouraged by a comprehensive energy and climate change bill introduced in Congress in May. To Grecheck and other supporters, the reason for such a renaissance is clear: The country has at last realized that nuclear power's advantages far outweigh its risks. It already generates about one-fifth of the nation's electricity, and advocates say it could provide much more as it reduces the reliance on carbon-producing fuels such as coal and oil. 

Nuclear power solves global warming, the economy, and terrorism- we indict your authors
Watts 11- Former Meteorologist for 25 years, climate specialist
(Anthony (Guest post Michael Dickey), “Anti-Nuclear power hysteria and its significant contribution to global warming,” 3/30/11, anti-nuclear-power-hysteria-and-it, CJC)

All of these facts lead to one conclusion: if manmade global warming is a real problem, then it was in fact caused by environmental alarmism. That is not to say that some environmentalism has not been good, but this atrocious abandonment of reason hangs as an ominous cloud over everything environmentalists advocate. Rational environmentalists, such as James Lovelock, who want a high standard of living for humans and a clean planet are quick to change their minds about nuclear power. Irrational environmentalists who actually do not desire wealthy, comfortable lives for all people on the planet–as well as a clean planet–actively oppose nuclear power. Nuclear power is a litmus test for integrity within the environmentalist community. If you want to spur the economy, stop global warming, and undermine the oil-fueled, terrorist-breeding, murderous theocracies of the world, the solution is simple: build nuclear power plants. 

Oil Impact

Nuclear energy solves oil – ends war
Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

 Professor Charles Forsberg, executive director of the MIT Nuclear Fuel Cycle Project, while discussing the energy challenges that the United States faces, postulated that the global energy future would be determined by two sustainability goals: a) non-reliance on imported crude oil; and b) ensuring that there is no climate change. He argued that oil and gas reserves are mostly concentrated in politically volatile regions (such as the Persian Gulf) and their availability and prices are driven by political decisions. He challenged the participants to research the history and discover for themselves that all major global conflicts, including the World Wars, originated from the political desire to control the global oil resources. 
Solves oil dependency and is feasible

Zawatsky, 08 – chief executive officer of havePower, LLC.  (Jay, “Inside Track: Going Nuclear on Energy”, The National Interest, 4/9, http://www.nationalinterest.org/PrinterFriendly.aspx?id=17332]

The mainstream media and petty politicians would have Americans believe that we are faced with a set of mutually exclusive, insoluble problems: energy security, environmental security, giant budget deficits and ever-expanding trade deficits. But these challenges can't be separated-they are all related symptoms of the same basic problem, energy. And thankfully, we don't need an Alexander, great or otherwise, to meet the challenges posed by it. In fact, something of a silver bullet exists: nuclear energy. How is nuclear power the cure to all that ails us? Here's how: We import ten million barrels of oil every day. That costs us one billion dollars every day, adding $365 billion each year to our trade deficit. Nearly all of that imported petroleum goes into transportation fuels. Replacing all of the imported-oil horsepower with an equivalent amount of nuclear-generated power eliminates nearly 30 percent of the trade deficit. But how do you run cars on nuclear power? The answer can be found in two words: "hydrogen" and "hybrids." If America constructed 104 new nuclear plants, we would add enough base electrical capacity to power every car and truck on the road today, because electricity can convert water into hydrogen (H2O plus electricity equals H2 plus O2) to fuel both modified internal-combustion engines and fuel-cell electric engines. And by adding plugs to existing gas-electric hybrids, owners could refuel their cars at home. Why 104 new nuclear plants? Because we already have that many in operation. We simply build two thousand additional megawatts of capacity at each current location. Then we avoid the not-in-my-backyard problem. And there's no need to worry about safety: the days of Chernobyl-type facilities are long gone. That was an Edsel. A nuclear plant designed today is a Lexus. Why hydrogen? Because it is made from water. Not a carbon atom in sight, so no greenhouse gases. When hydrogen is combusted in a modified internal-combustion engine (yes, the technology is off the shelf) or used to power a fuel cell (without combustion), it produces no harmful by-products. Plug-in hybrids? That's a no-brainer. Adding plugs to basic gas-electric hybrids would allow commuters to "refuel" at home, overnight (when, conveniently, electric rates are lower). As most round-trip commutes are less than fifty miles, not a drop of gasoline would be burned the whole workweek, and not a wisp of greenhouse gasses would be emitted, assuaging European concerns about America's energy use. So that solves the trade deficit, the energy deficit and the environmental issue. But what about the budget deficit? Easy: We need to increase the capacity of the nuclear plants and secure them against terrorist attack. We need to build the electrolyzers and compressors to be placed at every service station in America, to convert water into compressed hydrogen to fuel cars and trucks. We need to increase the capacity of the power-transmission lines to deliver the larger supply of electricity to the service stations. We need to build the plug-in hybrids and the appliances for rapid recharging. All of this building and manufacturing adds wages and profits to the economy. The nuclear facilities are built here, with American labor and American equipment. The electric transmission lines are built here, with American labor and equipment. The electrolyzers and compressors and plug-in hybrids should be built here, with American labor and equipment. And these are high-wage positions in engineering, construction and manufacturing. The added wages and profits mean substantially higher income tax collections (without raising tax rates). On the expense side of the ledger, military spending, to maintain the forward posture of our forces to keep the oil flowing to our country, could be reduced substantially. Increased revenue and reduced spending. That's the sweet sound of deficit reduction that you're hearing. How much does this all cost? Less than you would think. Far from breaking the bank, it will actually enrich the treasury.
Racism Impact 
3. Racism:

The Nuclear Power Industry creates a focus on minority discrimination, rejecting racist practices in favor of a more inclusive community. 

Nuclear Energy Institute 11

(“Nuclear Industry Reaches Out to Minorities”, Nuclear Energy Institute, Resources and Stats, January 2011, http://www.nei.org/resourcesandstats/publicationsandmedia/insight/insightjanuary2011/nuclear-industry-reaches-out-to-minorities/)///AW

January 2011—Given the extended operation of America’s nuclear power plants and the construction of new reactors, there are broad opportunities for minority businesses and employees in the nuclear energy industry, executives of electric utilities told leaders representing scores of African-American and Hispanic organizations. The Clean and Safe Energy (CASEnergy) Coalition recently invited nearly 50 leaders from minority academic institutions, leadership and civic organizations, and businesses to participate in a roundtable with industry and labor leaders. The discussion centered on work force development, educational partnerships and supplier opportunities for minority communities and businesses. Participants included the National Association for the Advancement of Colored People, the United Negro College Fund and the National Hispanic Environmental Council. AFL-CIO and International Brotherhood of Electrical Workers executives joined those from AREVA, Constellation Energy Nuclear Group, Dominion, DTE Energy, Exelon, Progress Energy and Southern Nuclear Operating Co. at the recent discussions. Elizabeth Shuler, secretary-treasurer of the AFL-CIO, stressed the possibilities in nuclear plant construction and operation. “Growth in the nuclear energy sector is good for jobs and good for the economy,” she said. “Each new plant creates as many as 2,400 jobs during construction as well as hundreds of jobs on the operations side. Working people in every community should look toward the growth of the nuclear sector to take advantage of the jobs created,” Shuler added. The time to get minorities engaged comes early, suggested Maudine Cooper, president and chief executive officer of the Greater Washington [D.C.] Urban League. She said it is important to work with students as early as middle school. “Once a child gets out of middle school,” she said, “you can’t talk to them about being an engineer.” Phrantceena Halres, who runs the first minority woman-owned security firm in the country, told the group how the opportunity arose in 2001 to turn her temporary staffing agency into a nuclear security firm that now provides security officers to Duke Energy for its nuclear power plants. “Over eight years, we managed to create and innovate a model for this industry—nuclear security—that works,” she said. Halres subsequently created the Nuclear Protection Academy, a training school for nuclear security officers. There are opportunities, Halres said, for small businesses to provide services as the nuclear energy industry begins to build new plants and to “create well-paying jobs in the rural areas” where many nuclear energy plants are located. Pam Collins, supply chain director at Southern Nuclear Operating Co., which is building two reactors at Plant Vogtle in Georgia, provided a practical example of jobs created by the industry. “More than 1,500 people are already at work at the state’s largest construction project ever,” Collins said of the Vogtle project. ”At peak construction, about 3,500 jobs will be created, along with up to 800 full-time positions once the reactors are producing electricity.” Constellation Energy Nuclear Group President and CEO Brew Barron said that all parties must make new commitments to engage with one another—beginning with individuals and extending to businesses, energy companies and vendors. The CASEnergy Coalition says this event will lead to a dialogue between the nuclear energy industry and minority communities, identifying programs to help guide talent into nuclear energy education, career or business opportunities. “It is important to talk about the numerous employment opportunities available in the energy sector, especially in nuclear energy,” said CASEnergy Coalition Co-Chair Christine Todd Whitman. “Expansion within the nuclear sector is creating thousands of U.S. jobs that cannot be shipped overseas.” Whitman continued: “These jobs are permanent and well-paying, with training programs that are preparing the next-generation work force in many disciplines. Clearly, there is an increasing need for long-term partnerships between business, labor and minority groups to best leverage these job opportunities.”
Side- constraint: Racism is the ultimate precursor to violence- it makes possible constant state of war

Mendieta 02—Assistant Professor of Philosophy, San Francisco

(Eduardo, “To Make Live and to Let Die: Foucault on Racism”, APA Central Division Meentif, Chicago, April 25, 2002)

This is where racism intervenes, not from without, exogenously, but from within, constitutively. For the emergence of biopower as the form of a new form of political rationality, entails the inscription within the very logic of the modern state the logic of racism. For racism grants, and here I am quoting: “the conditions for the acceptability of putting to death in a society of normalization. Where there is a society of normalization, where there is a power that is, in all of its surface and in first instance, and first line, a bio-power, racism is indispensable as a condition to be able to put to death someone, in order to be able to put to death others. The homicidal [meurtrière] function of the state, to the degree that the state functions on the modality of bio-power, can only be assured by racism “(Foucault 1997, 227) To use the formulations from his 1982 lecture “The Political Technology of Individuals” –which incidentally, echo his 1979 Tanner Lectures –the power of the state after the 18th century, a power which is enacted through the police, and is enacted over the population, is a power over living beings, and as such it is a biopolitics. And, to quote more directly, “since the population is nothing more than what the state takes care of for its own sake, of course, the state is entitled to slaughter it, if necessary. So the reverse of biopolitics is thanatopolitics.” (Foucault 2000, 416). Racism, is the thanatopolitics of the biopolitics of the total state. They are two sides of one same political technology, one same political rationality: the management of life, the life of a population, the tending to the continuum of life of a people. And with the inscription of racism within the state of biopower, the long history of war that Foucault has been telling in these dazzling lectures has made a new turn: the war of peoples, a war against invaders, imperials colonizers, which turned into a war of races, to then turn into a war of classes, has now turned into the war of a race, a biological unit, against its polluters and threats. Racism is the means by which bourgeois political power, biopower, re-kindles the fires of war within civil society. Racism normalizes and medicalizes war. Racism makes war the permanent condition of society, while at the same time masking its weapons of death and torture. As I wrote somewhere else, racism banalizes genocide by making quotidian the lynching of suspect threats to the health of the social body. Racism makes the killing of the other, of others, an everyday occurrence by internalizing and normalizing the war of society against its enemies. To protect society entails we be ready to kill its threats, its foes, and if we understand society as a unity of life, as a continuum of the living, then these threat and foes are biological in nature. 
Warming Impact

The nuclear power industry is key to decreasing global warming.

Herbst and Hopley 07—*General Partner of Utilis Energy, LLC; U.S. Energy Practice Area Manager for Data Monitor Inc.; energy analysis and consulting positions with the PIRA Energy Group and Standard & Poor’s; MBA in Finance and International Business from New York University’s Stern School of Business. He has a BA in History and Biology from Washington University; Series 3 Certiﬁcation (Futures and Commodities) from the National Association of Securities Dealers (NASD) **Lead commodities analyst for North American natural gas, electric power, and plastics markets, Senior director of energy market analysis for Duke Energy North America in Houston, New Power Company and Enron North America,  electric power practice of PIRA Energy Group in New York

(Alan and George, “Nuclear Energy Now: Why the Time has Come for the World’s Most Misunderstood Energy Source”, John Wiley and Sons, Inc., 2007, http://personal.stevens.edu/~plindner/Stuff/books/Nuclear%20Energy%20Now%20-%20A.%20Herbst,%20G.%20Hopley%20(Wiley,%202007)%20WW.pdf)//AW

Besides being a virtually unlimited source of supply, nuclear power also offers considerable enhancements in energy reliability. For example, when Hurricane Katrina was bearing down on the U.S. Gulf Coast in late August 2005, Entergy Corporation declared a precautionary “unusual event” and shut down its Waterford nuclear reactor in St. Charles Parish, 30 miles east of New Orleans. Just two weeks later, Entergy was given permission by the NRC to reactivate the unit since it had suffered no signiﬁcant damage, due to its robust construction. Other energy infrastructure and assets in the region were not so fortunate, and it took weeks and months after the hurricane to restore operations to various reﬁneries and pipelines in the affected region. The ultimate impact of Katrina on the nuclear power industry is likely to be considerably greater than a brief shutdown of a single reactor. Damage to natural gas facilities on the Gulf Coast sent already-high natural gas prices even higher, and in the wake of Hurricane Rita these prices reached $14 per thousand BTUs (MMBtu). Even before Katrina’s market impact, the rising cost of natural gas and imported oil prompted various ﬁrms to reexamine the potential for constructing new nuclear assets. The two 2005 U.S. Gulf Coast hurricanes have also reinforced concerns of overdependence on any one source of energy and concentrating too much infrastructure in one region of the United States. There is increasing agreement within the climate change lobby that greater utilization of nuclear power must be considered in order to reduce the threat of global warming. Unlike fossil fuels, nuclear power generation does not emit carbon dioxide, the main catalyst of climate change.This has created an unlikely alliance between the nuclear industry and many environmentalists, who are looking for ways to reduce carbon dioxide emissions.A statement made by James Lovelock, a founder of Greenpeace, that “Only nuclear power can halt global warming” offers an example of this alliance.
Warming causes extinction

Tickell, 08  (Oliver, Climate Researcher, The Guardian, “On a planet 4C hotter, all we can prepare for is extinction”, 8/11, http://www.guardian.co.uk/commentisfree/2008/aug/11/climatechange)

We need to get prepared for four degrees of global warming, Bob Watson told the Guardian last week. At first sight this looks like wise counsel from the climate science adviser to Defra. But the idea that we could adapt to a 4C rise is absurd and dangerous. Global warming on this scale would be a catastrophe that would mean, in the immortal words that Chief Seattle probably never spoke, "the end of living and the beginning of survival" for humankind. Or perhaps the beginning of our extinction. The collapse of the polar ice caps would become inevitable, bringing long-term sea level rises of 70-80 metres. All the world's coastal plains would be lost, complete with ports, cities, transport and industrial infrastructure, and much of the world's most productive farmland. The world's geography would be transformed much as it was at the end of the last ice age, when sea levels rose by about 120 metres to create the Channel, the North Sea and Cardigan Bay out of dry land. Weather would become extreme and unpredictable, with more frequent and severe droughts, floods and hurricanes. The Earth's carrying capacity would be hugely reduced. Billions would undoubtedly die. Watson's call was supported by the government's former chief scientific adviser, Sir David King, who warned that "if we get to a four-degree rise it is quite possible that we would begin to see a runaway increase". This is a remarkable understatement. The climate system is already experiencing significant feedbacks, notably the summer melting of the Arctic sea ice. The more the ice melts, the more sunshine is absorbed by the sea, and the more the Arctic warms. And as the Arctic warms, the release of billions of tonnes of methane – a greenhouse gas 70 times stronger than carbon dioxide over 20 years – captured under melting permafrost is already under way. To see how far this process could go, look 55.5m years to the Palaeocene-Eocene Thermal Maximum, when a global temperature increase of 6C coincided with the release of about 5,000 gigatonnes of carbon into the atmosphere, both as CO2 and as methane from bogs and seabed sediments. Lush subtropical forests grew in polar regions, and sea levels rose to 100m higher than today. It appears that an initial warming pulse triggered other warming processes. Many scientists warn that this historical event may be analogous to the present: the warming caused by human emissions could propel us towards a similar hothouse Earth. 

Politics—Plan Popular

Public likes the plan.
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(Alan and George, “Nuclear Energy Now: Why the Time has Come for the World’s Most Misunderstood Energy Source”, John Wiley and Sons, Inc., 2007, http://personal.stevens.edu/~plindner/Stuff/books/Nuclear%20Energy%20Now%20-%20A.%20Herbst,%20G.%20Hopley%20(Wiley,%202007)%20WW.pdf)//AW

According to a March 2006 survey conducted by Bisconti Research and GfK NOP for the Nuclear Energy Institute, 73 percent of the 1,000 U.S. adult respondents polled would accept a new nuclear reactor at an existing plant site and 68 percent would favor the use of nuclear energy as one of the ways to provide electricity to the United States, while only 29 percent of those polled oppose nuclear power. The data are consistent with public opinion results obtained by Bisconti Research in May 2005 which showed that 70 percent of Americans favored nuclear power. Bisconti’s research has shown over the past decade a widening gap between those who favor nuclear energy and those in opposition to the technology. Public opinions on the issue since 1983 are shown in Figure 1.2. In recent years Bisconti’s research has also shown a widening gap between those strongly in favor and strongly against nuclear power. (See Figure 1.3.) These recent polling results are the latest ﬁgures of a decade-long attempt to mold U.S. public opinion. The following sections illustrate the change in the public’s attitude toward nuclear power over the past 40 years. Much of the public’s perception of nuclear energy tends not to be based on facts but rather on past images, such as mushroom clouds and ill ness caused by radiation and radioactive fallout. These perceptions have changed over the decades. By understanding what has inﬂuenced the public’s perception, one can form a more objective opinion regarding the merits of nuclear energy.
Campaign insures public will support the plan.
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(Alan and George, “Nuclear Energy Now: Why the Time has Come for the World’s Most Misunderstood Energy Source”, John Wiley and Sons, Inc., 2007, http://personal.stevens.edu/~plindner/Stuff/books/Nuclear%20Energy%20Now%20-%20A.%20Herbst,%20G.%20Hopley%20(Wiley,%202007)%20WW.pdf)//AW

The U.S. nuclear industry has made plans to roll out a multiyear advertising campaign to build public support for new nuclear generation plants. In early 2006, the Nuclear Energy Institute (NEI) ﬁnalized plans for an ad campaign with the PR ﬁrm Hill & Knowlton to promote a “nuclear renaissance.” The goal of the campaign is to build greater bipartisan support inside and outside the D.C. beltway for greater use of nuclear power in the United States. The print ad campaign (Figure 1.4) features a young girl with a blue-sky background and declares, “Clean air is so twenty-ﬁrst century” and “Our generation is demanding lots of electricity . . . and clean air.” As a pro-industry advocacy group, the NEI has an interest in closely monitoring the changing sea of U.S. public opinion. It commissioned Bisconti to quantify the U.S. public’s opinions on nuclear power. While it can be said that opinion polls paid for by advocacy groups generally yield more industry-friendly results than polls conducted by potentially more objective organizations or independent polling ﬁrms, recent nuclear energy opinion polls tend to show a strong correlation with Bisconti’s results.
a2 Nuke Power Bad 

Nuclear Lobby indicts are a lie- nuclear power is the most viable option for the future (alternately- all their authors are oil lobbyists) 
Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

When one speaks of nuclear energy, it is interpreted by some that a nuclear lobby is driving the thought process. Nothing could be further from reality. Countries need to have a vision to move forward and secure their future. In the case of Jamaica, energy cost has been a hurdle to growth, as well as an impediment to international and regional competitiveness of the productive sector. It is a fact that more than 94 per cent of Jamaica's energy needs are met from imported oil. Reluctance of successive administrations to make timely decisions to add adequate generation capacity, thus avoiding costly blackouts, have resulted in the acquisition of high-cost peaking generation plants on an emergency basis. These plants are run on diesel oil and, at present, provide a substantial part of our baseload electricity. Such baseload capacity is expensive in comparison to conventional baseload generation. If this situation is not reversed, we face a bleak future. During the early 1990s, the vision for Jamaica's power sector was to develop coal-fired baseload generation capacity at Salt River to be commissioned in either 2001 or 2002. A lot of preparatory work was done to achieve this objective, including a Japanese grant through the World Bank to provide technical assistance for this project. Unfortunately, lack of investment decisions on this strategy ultimately resulted in the addition of diesel fuel-based generation capacity that was acquired during the early 2000s to avoid blackouts. By 2001, developments in the LNG industry had made it more attractive to deploy combined-cycle technology while using low-cost natural gas as the diversification fuel. This vision proposed a timeline to bring LNG to Jamaica by 2005. We are now hoping that LNG will fire the proposed 480MW of new generation capacity expected to be commissioned by 2014-2016. In the meantime, Jamaica has paid heavily for the importation of liquid fuels to keep the economy humming. Considering global developments, in achieving its vision for the 2020s and beyond, an alternative option for Jamaica is to deploy hybrid nuclear technology with plant sizes that do not compromise its system reliability and safety. This is the vision that will allow Jamaica to bring cheap electricity, while reducing its dependence on imported oil, with its politically volatile prices.
We control UQ – The nuclear industry is improving now—assumes their warrants.
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The U.S. nuclear industry, while a major producer of electric power for the nation, has not had a new reactor licensed or built for decades. This clean source of electricity generation has been greatly underutilized during the last quarter-century as a result of misinformation, negative press accounts, and a prior history of cost overruns and ﬁnancing difﬁculties. Since the last new U.S. nuclear reactors were built, signiﬁcant changes have taken place within the nuclear industry, but many of these changes have gone virtually unnoticed by the public. Enhanced regulatory oversight, improved management, and industry consolidation now make the U.S. nuclear industry a model of cost-efﬁcient, safe, and reliable electricity generation. Our growing dependence on imported energy and concerns over greenhouse gas emissions and global warming created from the combustion of fossil fuels require that we limit to the fullest extent possible our further reliance on oil, coal, and natural gas, and recommit ourselves to nuclear energy to help meet our future energy demands. The U.S. nuclear industry is now poised for a rebirth. Utility executives realize they must bring signiﬁcant amounts of cost-effective generation on line over the next decade, and they have taken the initial steps to obtain the required permits and licenses from receptive federal authorities to construct such facilities.
The nuclear industry is consistently improving. 
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The past 60 years have brought considerable change to the nuclear power industry. At ﬁrst, this exotic technology was relatively unproven and was viewed with signiﬁcant levels of concern. While opposition to this form of electricity generation increased following two highly publicized accidents, public opinion in favor of nuclear power has remained strong. Now, after many years of quietly operating and producing approximately 20 percent of the United States’ electricity, the nuclear industry appears to have weathered the storm of negative events and the backlash of public opinion. Decades of proven operations have even most of its critics acknowledging the technology’s ability to create vast amounts of commercial electric power—power badly needed by the general public to run the everyday life conveniences that we now take for granted, such as throwing a load of laundry in the washing machine or going online to surf the Internet. Current market fundamentals and economics now favor the expansion of the U.S. nuclear industry, and numerous utilities have begun the process to build and operate additional nuclear generation plants. During the summer of 2006, plans were in the works to build 18 new facilities, most of which would be sited next to existing nuclear units. In today’s environment of increasing energy demand and geopolitical instability, nuclear power remains a technology that has not been utilized to its fullest potential. The chapters that follow show how and why the U.S. nuclear sector is poised for renewed growth and identify the drivers behind this anticipated growth.

a2 Nuclear Accidents 

No Accidents – This is from an official NASA report – radioisotope equipment is completely harmless
NASA 08 – (Space Radioisotope power systems Multi-mission radioisotope thermoelectric generator, http://www.ne.doe.gov/pdffiles/MMRTG_Jan2008.pdf, pg 2) 

Over the last four decades the United States has launched 26 missions involving 45 RTGs. While RTGs have never been the cause of a spacecraft accident. they have been on board three space missions that did fail for other reasons. In all three cases. the RTGs performed as designed. Early RTGs carried smaller amounts of radioisotope material and in keeping with the safety philosophy at the time. were built to burn tip at high altitude during an accidental reentry. One such reentry occurred in 1964 during the malfunction of a navigational satellite for the Navy. Later RTGs were designed to contain their plutonium in case of reentry. RTGs performed this function successfully in the case of a failed weather satellite in a 1968 launch and during the South Pacific jertisoning of the Apollo 13 lunar landet which contained an RTG to power a science package. In both instances. upon re-entry and ocean impact. there was no release of plutonium to the environment.
Empirics prove- future nuclear meltdowns are unlikely and cause zero deaths

The Economist 5/15
(The Economist, “Nuclear Energy: Risk of Meltdown,” 5/15/11, http://www.economist.com/blogs/democracyinamerica/2011/03/nuclear_energy, CJC)

I've been trying to think of a good analogy for a nuclear meltdown. At first a plane crash or terrorist attack came to mind, because they are all rare, but have an outsized effect on public opinion. But this isn't quite fair to nuclear energy, because whereas plane crashes and terrorist attacks have been very likely to result in civilian deaths, nuclear meltdowns have not. Chernobyl is the obvious exception, but that plant didn't meet the safety standards of even the mid-1980s, and the accident there has been blamed on significant errors in operation. The other two major meltdowns at civilian nuclear plants—at Three Mile Island in Pennsylvania and the Lucens reactor in Switzerland—resulted in zero fatalities and had no provable negative health effects. Plants have gotten much safer since those incidents. As Mr Saletan points out, according to one analysis, "plants being constructed by today's standards are 1,600 times safer than early nuclear plants, in terms of the predicted frequency of a large radiation leak." The incident at Japan's Fukushima Daiichi plant may change this history, but it shouldn't change our calculations about nuclear energy all that much. While we are likely to gain valuable insights for improving the safety of nuclear energy from Japan's experience, the main lesson seems to be that we should avoid building nuclear power plants in areas with considerable seismic activity. In America, that lesson obtains to only a small number of plants. For example, there are four reactors at two plants in California, in San Clemente and near San Luis Obispo. The nuclear plant in San Clemente is built to withstand a 7.0 earthquake, and apparently withstood a 7.2 quake last year. But that sounds less reassuring since Friday's 8.8 quake.  So far, America's politicians have reacted with admirable composure to the events in Japan. As David Weigel reports, "no one in Washington is abandoning support for nuclear power", including the president. Public statements have reflected a weighing of the potential costs of nuclear energy against the very real, but much less spectacular costs of its alternatives. That's a good thing. A great thing would be if these politicians also pushed for better alternatives. 
Fukishima was an isolated incident- steps have been taken to prevent all future meltdowns

Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

Although the Fukushima I accident has somewhat tarnished the image of nuclear energy, the fact is, this facility was commissioned in 1971 and was not designed to withstand a 9MW category earthquake or tsunami exceeding six-metre waves. Dr Steve Kidd, deputy director general at the World Nuclear Association, believes that it is unlikely that Fukushima is going to change the world energy supply and demand outlook. The world still needs large quantities of clean energy and nuclear is one of the possible answers to that. Fukushima I doesn't change this assessment. There is a big role for nuclear in the future of world energy - that hasn't changed for many countries around the world. Dr Kidd further states that nuclear is a very good and very safe way of generating clean electricity in large quantities. So the new assessments will overcome the immediate rather negative sentiment that has resulted from Fukushima (see: www.mineweb.co.za - The State of Nuclear after Fukushima and Germany). At present, there are 439 nuclear plants in the world that provide about 370GW of generation capacity. By 2020, this capacity is expected to increase to 500GW when there will be more nuclear-powered countries, particularly in Asia, Africa and the Middle East (including oil-rich Saudi Arabia). It is likely that both in China and India, the regulatory regime will become more stringent and independent. Fukushima I would definitely have an impact on bringing changes to the existing plants with similar designs and upgrading them. However, the modern plants do not suffer from such weaknesses. 
New plants have no risk – terrorism fails, reuses fuel, no meltdown, solves warming and health issues

Svoboda 10 (Elizabeth, editor and science writer for Popular Mechanics - “Debunking the Top 10 Energy Myths”. July 7, 2010. http://www.popularmechanics.com/science/energy/debunking-myths-about-nuclear-fuel-coal-wind-solar) AK
In a recent national poll, 72 percent of respondents expressed concern about potential accidents at nuclear power plants. Some opinion-makers have encouraged this trepidation: Steven Cohen, executive director of Columbia University's Earth Institute, has called nuclear power "dangerous, complicated and politically controversial." During the first six decades of the nuclear age, however, fewer than 100 people have died as a result of nuclear power plant accidents. And comparing modern nuclear plants to Chernobyl—the Ukrainian reactor that directly caused 56 deaths after a 1986 meltdown—is like comparing World War I fighter planes to the F/A-18. Newer nuclear plants, including the fast reactor now being developed at Idaho National Laboratory (INL), contain multiple auto-shutoff mechanisms that reduce the odds of a meltdown exponentially—even in a worst-case scenario, like an industrial accident or a terrorist attack. And some also have the ability to burn spent fuel rods, a convenient way to reuse nuclear waste instead of burying it for thousands of years. Power sources such as coal and petroleum might seem safer than nuclear, but statistically they're a lot deadlier. Coal mining kills several hundred people annually—mainly from heart damage and black lung disease, but also through devastating accidents like the April mine explosion in West Virginia. The sublethal effects of coal-power generation are also greater. "The amount of radiation put out by a coal plant far exceeds that of a nuclear power plant, even if you use scrubbers," says Gerald E. Marsh, a retired nuclear physicist who worked at Argonne National Laboratory. Particulate pollution from coal plants causes nearly 24,000 people a year to die prematurely from diseases such as lung cancer. Petroleum production also has safety and environmental risks, as demonstrated by the recent oil spill in the Gulf of Mexico. INL nuclear lab's deputy associate director, Kathryn McCarthy, thinks the industry can overcome its stigma. "It's been a long time since Chernobyl and Three Mile Island," McCarthy says, "and people are willing to reconsider the benefits of nuclear energy." Nuclear plants emit only a tiny fraction of the carbon dioxide that coal plants do, and a few hundred nuclear facilities could potentially supply nearly all the energy the United States needs, reducing our dependence on fossil fuels.

A terrorist attack on a nuclear facility is not only impossible and would fail, but even a worst case scenario wouldn’t kill anyone

World Nuclear Association 11​- worldwide collection of nuclear experts in science and theory

(World Nuclear Association, “Safety of Nuclear Power reactors,” 7/26/11, http://www.world-nuclear.org/info/inf06.html, CJC)

Since the World Trade Centre attacks in New York in 2001 there has been concern about the consequences of a large aircraft being used to attack a nuclear facility with the purpose of releasing radioactive materials. Various studies have looked at similar attacks on nuclear power plants. They show that nuclear reactors would be more resistant to such attacks than virtually any other civil installations - see Appendix 3. A thorough study was undertaken by the US Electric Power Research Institute (EPRI) using specialist consultants and paid for by the US Dept. of Energy. It concludes that US reactor structures "are robust and (would) protect the fuel from impacts of large commercial aircraft". The analyses used a fully-fuelled Boeing 767-400 of over 200 tonnes as the basis, at 560 km/h - the maximum speed for precision flying near the ground. The wingspan is greater than the diameter of reactor containment buildings and the 4.3 tonne engines are 15 metres apart. Hence analyses focused on single engine direct impact on the centreline - since this would be the most penetrating missile - and on the impact of the entire aircraft if the fuselage hit the centreline (in which case the engines would ricochet off the sides). In each case no part of the aircraft or its fuel would penetrate the containment. Other studies have confirmed these findings. Penetrating (even relatively weak) reinforced concrete requires multiple hits by high speed artillery shells or specially-designed "bunker busting" ordnance - both of which are well beyond what terrorists are likely to deploy. Thin-walled, slow-moving, hollow aluminum aircraft, hitting containment-grade heavily-reinforced concrete disintegrate, with negligible penetration. But further (see Sept 2002 Science paper and Jan 2003 Response & Comments), realistic assessments from decades of analyses, lab work and testing, find that the consequence of even the worst realistic scenarios - core melting and containment failure - can cause few if any deaths to the public, regardless of the scenario that led to the core melt and containment failure. This conclusion was documented in a 1981 EPRI study, reported and widely circulated in many languages, by Levenson and Rahn in Nuclear Technology. In 1988 Sandia National Laboratories in USA demonstrated the unequal distribution of energy absorption that occurs when an aircraft impacts a massive, hardened target. The test involved a rocket-propelled F4 Phantom jet (about 27 tonnes, with both engines close together in the fuselage) hitting a 3.7m thick slab of concrete at 765 km/h. This was to see whether a proposed Japanese nuclear power plant could withstand the impact of a heavy aircraft. It showed how most of the collision energy goes into the destruction of the aircraft itself - about 96% of the aircraft's kinetic energy went into the its destruction and some penetration of the concrete, while the remaining 4% was dissipated in accelerating the 700-tonne slab. The maximum penetration of the concrete in this experiment was 60 mm, but comparison with fixed reactor containment needs to take account of the 4% of energy transmitted to the slab. See also video clip. Looking at spent fuel storage pools, similar analyses showed no breach. Dry storage and transport casks retained their integrity. "There would be no release of radionuclides to the environment". Similarly, the massive structures mean that any terrorist attack even inside a plant (which are well defended) and causing loss of cooling, core melting and breach of containment would not result in any significant radioactive releases. See also Science magazine article 2002 and Appendix 3 . Switzerland's Nuclear Safety Inspectorate studied a similar scenario and reported in 2003 that the danger of any radiation release from such a crash would be low for the older plants and extremely low for the newer ones. The conservative design criteria which caused most power reactors to be shrouded by massive containment structures with biological shield has provided peace of mind in a suicide terrorist context. Ironically and as noted earlier, with better understanding of what happens in a core melt accident inside, they are now seen to be not nearly as necessary in that accident mitigation role as was originally assumed. 

New reactor developments withstand Fukushima-like failures – are guaranteed to be safe

Provencher 11 (Rick Provencher is manager of the U.S. Department of Energy's Idaho Operations Office. “INL reactors can withstand an earthquake” April 29, 2011. Public statement accessed on Idaho Mountain Express website. http://www.mtexpress.com/index2.php?ID=2005136416) AK
Japan's nuclear crisis has communities around the world scrutinizing nearby nuclear facilities. Idaho National Laboratory welcomes a public dialogue about its nuclear mission and emergency preparedness. Lab leaders will team with state, tribal and local officials and community groups to hold open houses in Idaho communities this spring. We hope you'll attend an open house or public tour. (More info is at https://secure.inl.gov/NuclearMissionsAndSafety/). In the meantime, here's some fuel for discussion. First and foremost, we want Idahoans to feel confident that INL's nuclear facilities do not threaten public health and safety. The Department of Energy's Idaho site sits on the Eastern Snake River Plain, which is seismically quiet compared to the surrounding mountains. Nevertheless, INL's advanced test reactor emergency systems are designed to withstand very large postulated ground accelerations—nearly 10 times what the site felt during the roughly 7.0-magnitude Mount Borah earthquake in 1983. During that quake, the reactor safely shut down exactly as it was designed to do. Redundant and diverse power and water supplies ensure reactor safety under routine and abnormal circumstances. If power is lost, multiple seismically stable backup power systems and water reserves can keep coolant flowing to the reactor long enough to keep it safe. The reactor requires less than an hour of forced cooling to maintain safety after shutdown. Unlike commercial power reactors built to make lots of heat to turn a turbine, the advance test reactor is designed to expose test materials to large quantities of neutrons. It contains far less nuclear fuel than a power reactor—its entire core weighs less than one fuel element in a typical commercial reactor. The fuel doesn't get nearly as hot, and it cools faster. The Department of Energy maintains an extensive, extremely sensitive radiation-monitoring network around INL. Air monitoring devices are checked continually and any elevated readings would be rapidly reported to the public. Quarterly and annual summaries are available for public review. Environmental standards that were the norm in the early days of the site are no longer acceptable, and we understand that past practices impacted public trust. We're committed to winning it back. Radioactively contaminated materials buried in Idaho are being exhumed, characterized, repackaged and shipped to the licensed disposal facility in New Mexico faster than anywhere else in the DOE complex. These materials will leave Idaho as early as 2015, three years ahead of the Idaho settlement agreement schedule. Our cleanup contractors have done an impressive job staying on schedule and significantly under budget. Eleven of 15 liquid waste tanks have been emptied, cleaned and grouted. The remaining liquid stored in robust stainless steel tanks will be converted to a dry granular solid by the end of 2012 and safely stored above ground in containers that can isolate it from the environment. Used fuel is safely stored in two pools. Both are built to withstand severe earthquakes estimated to occur about once every 10,000 years. Plus, the pools contain many volumes of surplus water to help ensure that fuel stays covered in the extremely unlikely event of a loss of power. We take the safety and security of INL facilities seriously because the lab's mission is serious. INL leads the nation's nuclear energy research efforts by supporting university nuclear programs, current commercial U.S. reactors, and development of advanced reactor materials and designs. This work helps improve the safety and efficiency of nuclear power, the nation's largest source of emission-free electricity. And because energy security underlies the nation's economic competitiveness, the continued safe and efficient production of nuclear energy should be important to Idahoans and Americans alike. 
a2 Safety Concerns 
Nuclear Power Plants are safe.

UCS 10

(“The Good, the Bad, and the Ugly: How the Nuclear Power Industry Handles Safety”, Union of Concerned Scientists, Nuclear Power, 2010, http://www.ucsusa.org/nuclear_power/nuclear_power_risk/safety/the-good-the-bad-and-the.html)//AW

Nuclear power plants are complex systems with multiple backups; many things must go wrong for an accident to occur. But maintaining safety margins requires constant vigilance: inspectors and tests must identify faulty equipment, and accurate procedures must guide workers so that they do not make errors. Unfortunately, safety margins are continually challenged. Equipment can wear out faster than expected. And pressure to remain competitive under electric utility deregulation can result in cost cutting, which can in turn lead to poor safety monitoring or slow response to known problems. The Nuclear Regulatory Commission (NRC) is responsible for tracking performance and enforcing safety regulations at nuclear power plants. But many observers (most recently the US General Accounting Office) have criticized the NRC's assessment program for failing to detect declining performance in a timely manner. UCS decided that we could not rely on the NRC, so we developed our own monitoring program. We are interested in determining how effectively plant owners identify and respond to safety problems. Assessing such performance is key to determining whether safety margins are being maintained or eroded as nuclear power plants age and come under pressure to compete. However, our focus is not on performance at individual plants but on the pattern of response across plants and what that suggests about safety throughout the industry The UCS Monitoring Program UCS monitors safety margins at 10 nuclear plants. To be certain that our focus group represents the industry as a whole, we chose plants from each category of reactor type and containment design. We also sought diversity in geographic location, utility size, ownership (private or public), and configuration (single or multiple reactors). This representative approach allows us to determine whether a problem at a focus group plant might affect a larger population--perhaps all the plants in the same category, all the plants operated by the same owner, or even all operating plants. To examine safety margins, we review publicly available documents, including both plant and NRC reports. We try to determine what these reports indicate about how plant owners responded to the reported incidents--in particular, whether their performance met, exceeded, or failed to meet federal regulations. We use a standard set of questions (see left) to evaluate safety incidents. The Good Some of the individual results from our monitoring program were encouraging. In a number of cases, plant owners took proactive measures such as conducting inspections for or training staff to prevent problems experienced at other plants. In other cases, plant owners looked beyond single problems to seek out and correct related problems. Not only were problems resolved completely, but the likelihood of future problems was greatly reduced. The actions reflect a healthy--and necessary--attitude toward nuclear safety. In addition, most problems at the best-performing plants (Oconee, Oyster Creek, and Surry) were minor. They were discovered quickly and fixed properly, suggesting a healthy regard for the importance of safety at all levels. Such actions demonstrate that safe performance levels can be achieved.
a2 Tech Fails/Thorium Good

New technologies like thorium solve all of your offense
The Week 11 (Major news corporation associated with Yahoo and RealClearPolitics, citing Michael Anissimov, science and technology writer for the Singularity Institute. “Could thorium make nuclear power safe?” March 23, 2011. http://theweek.com/article/index/213611/could-thorium-make-nuclear-power-safe) AK
Why are fans so excited about it? Thorium-fueled reactors are supposed to be much safer than uranium-powered ones, use far less material (1 metric ton of thorium gets as much bang as 200 metric tons of uranium, or 3.5 million metric tons of coal), produce waste that is toxic for a shorter period of time (300 years vs. uranium's tens of thousands of years), and is hard to weaponize. In fact, thorium can even feed off of toxic plutonium waste to produce energy. And because the biggest cost in nuclear power is safety, and thorium reactors can't melt down, argues Michael Anissimov in Accelerating Future, they will eventually be much cheaper, too. How cheap would it be? If a town of 1,000 bought a 1-megawatt thorium reactor for $250,000, using 20 kilograms of thorium a year with almost no oversight, every family could pay as little as $0.40 a year for all their electricity, Anissimov predicts. And small reactors like that aren't just potentially cost-effective, he says; they're much safer, too. Where can we get thorium? Lots of places. The U.S. has an estimated 440,000 metric tons, Australia and India have about 300,000 metric tons, and Canada has 100,000 metric tons. Until recently, U.S. and Australian mining companies threw it away as a useless byproduct. There is enough thorium to power the earth for about 1,000 years, boosters say, versus an estimated 80 years' worth of uranium. If thorium's so great, why do we use uranium? To make a "long story very short and simple," says The Star's Antonia Zerbisias, weapons and nuclear subs. U.S. researchers were developing both uranium-based and thorium-based reactors in the Cold War 1950s, but thorium doesn't create weapons-grade plutonium as a byproduct. Plus, nuclear submarines could be designed more easily and quickly around uranium-based light-water reactors.

New technology will be developed – solves every reason squo nuke power fails

Zerbisias 11 (Antonia Zerbisias, writer, Toronto Star, citing nuclearinsider.org and World-Nuclear.org. “Thorium touted as The Answer to our energy needs” March 25, 2011 http://www.thestar.com/news/insight/article/960564--thorium-touted-as-the-answer-to-our-energy-needs) AK
Coal’s too dirty, hydro can’t meet all our needs, power from wind and solar is intermittent, and oil? Well, the world just keeps going to war over that. Which is why the idea of thorium-based reactors has exploded into the nuclear debate. This radioactive metal is increasingly being touted as The Answer. “Here’s a solution that’s in front of us that can solve multiple problems,” says retired physicist and IT specialist Robert Hargraves. “It can tackle global warming. To the extent that we can make fuel, we can reduce our dependency on the Mideast.” Brief chemistry refresher course: atomic number 90, symbol Th, just two protons fewer than uranium, and four fewer than plutonium, shiny, silvery-white — and almost as common as dirt. The metal was discovered in 1828 and named for Thor, the Norse god of thunder. Thorium’s fans — nuclear scientists and engineers, chemists and physicists, even some environmentalists — have become almost cult-like in their promotion of thorium as the solution to most of the world’s energy problems. They say that, among other things, a well-designed thorium-fuelled plant beats the uranium-based system on all fronts. For one thing, there’s enough easily mined thorium in the ground to power the world for a thousand years. According to the U.S. Geological Survey, the United States has an estimated 440,000 tonnes, Australia and India about 300,000 tonnes each, and Canada about 100,000 tonnes. It’s supposedly safer and produces much less waste. The waste it does produce loses its radiotoxicity in about 300 years, as opposed to tens or hundreds of thousands for conventional uranium waste. Plus, get this, it actually feeds on radioactive plutonium waste, one of the nastiest substances on earth, as part of its power-generating process. That’s important because the disposal of plutonium is probably the nuclear industry’s most vexing problem. Although there are no thorium reactors currently in operation, they have worked in the past, in both the U.S. and the former Soviet Union. Right now China and India are developing them. According to their proponents, liquid fluoride thorium reactors (LFTRs) would be much smaller in scale than the nuclear plants in Pickering and Darlington, and would be resistant to what scientists refer to as proliferation — the manufacture of nuclear weapons. Interest in thorium has intensified so much that a previously esoteric website called Energy From Thorium ( http://energyfromthorium.com/) has been crashing. Its host and creator, Kirk Sorenson, an Alabama-based NASA veteran, nuclear technologist and aerospace engineer, has had to apologize to his growing number of Facebook followers for server crashes. So besieged is he with requests for interviews about thorium — whose cult-like following says one tonne of it produces as much energy as 200 tonnes of uranium or 3,500,000 tonnes of coal — that he emails his regrets to the Toronto Star that he can’t talk before this story’s deadline. But he does tell the forward-looking U.S. magazine Fast Company that, had Japan built LFTRs or molten salt reactors (MSRs) with thorium instead of the more common and conventional uranium-based light water reactors (LWRs), nobody would be looking at their Japanese-sourced foodstuffs suspiciously today. “A major problem at Fukushima was that the tsunami knocked out the emergency power system that was supposed to pump water through the plant to keep it cool,” Sorensen said. He says LFTR designs automatically shut themselves down, even if emergency power is lost. What’s more, they probably never would have reached a dangerous melting point — at least 1,400 degrees Celsius — to begin with. Explains Ottawa-based physicist David Leblanc, whose company Ottawa Valley Research Associates is developing a new generation of MSRs: “We have nothing to push the radioactive material out. We’ve got nothing that explodes. We’ve got no pressure. We’ve got no steam. We’ve got no water that could turn into hydrogen that could then explode. “There’s nothing to go boom, so to speak.” All of which helps explain why thorium has gone nuclear this month. From a few Twitter mentions a week to several thousand a day. Coverage on every major scientific website, as well as pieces in London’s Daily Telegraph and The Wall Street Journal. All of them singing the praises of this humble and largely anonymous element. Hargraves is author of the booklet “AIM High,” which attempts to demonstrate that not only can LFTRs be cleaner and greener, they probably could be built on assembly lines, one a day, like Boeing airliners, and sited in places where electricity is currently unaffordable. “My motivation is years of frustration listening to people complain about high energy prices, or wars in the Mideast, our energy dependence and now global warming — and not taking action with an effective solution,” he says on the phone from his home in Hanover, Maine. Is there really no risk of meltdown with thorium? “Meltdown just doesn’t happen,” insists Leblanc. “All of us, especially since Japan, have been doing a lot of what ifs? What if we had a tsunami? What if we had floods? What if we had a meteor strike? It’s just really hard for any of us to imagine any kind of danger to the public. It’s really hard to imagine any mess getting beyond the plant gate.”
a2 Unsustainable

Nuclear Energy Sustainable- High startup costs offset by low operation costs

Daily Energy Report 11

(The Daily Energy Report, “The Economics of Nuclear Power,” 6/9/11, http://oilprice.com/Alternative-Energy/Nuclear-Power/The-Economics-of-Nuclear-Power.html, CJC)
From the beginning, the basic attraction of nuclear energy has always been its low fuel costs compared with those for coal, oil and gas-fired plants. Unlike other sources, Uranium must be processed, enriched and fabricated into fuel elements, with roughly half of the cost associated with enrichment and fabrication, according to NEI Data. Allowances must also be made for the management of radioactive used fuel and the ultimate disposal of this used fuel or the wastes separated from it. However, as reported by similar data from a Finnish Study, even with these additional costs included, the total fuel costs of a nuclear power plant are typically about a third of those for a coal-fired plant, and between a quarter and a fifth of those for a gas combined-cycle plant. 

Sustainable- ridiculous profit margins at a decreased cost to consumers
Daily Energy Report 11

(The Daily Energy Report, “The Economics of Nuclear Power,” 6/9/11, http://oilprice.com/Alternative-Energy/Nuclear-Power/The-Economics-of-Nuclear-Power.html, CJC)

In summary, Nuclear power has long been economically characterized by its higher upfront costs when compared with fossil energy. However if its lower fuel costs (including resistance to price sensitivity), as well its savings in operations costs, are considered, Nuclear Power has a significant long-term advantage over fossil and gas forms of power generation. As confirmed by the World Nuclear Association’s Report, which summarizes intergovernmental analysis published by the International Energy Agency, the value of nuclear power in providing price stability, security of energy supply, and low-emission base load electricity at a reasonable cost is finally being recognized. This, in addition to on-going developments and advancements in technology, makes the “new economics” of nuclear power much more competitive and ultimately less expensive than other forms of electricity generation. 

Nuclear energy is sustainable- Key to CO2 mitigation and economic growth

Mallah​ 10- Devi University India nuclear power expert

(Subhash, “Nuclear energy option for energy security and sustainable development in India,” 11/10/10, http://india.mit.edu/~varun_ag/readinggroup/images/d/db/Nuclear_Energy_Option.pdf, CJC)

The energy security and sustainable development is the prime focus nowadays for the countries of the world. Developing countries are under pressure to mitigate green house emissions. Because energy is the main driver for any economy to grow with rapid pace. India is also a developing country therefore similar pressure to reduce green house gas has been imposed from the community of the world. In this paper, several scenarios have been developed for the energy security as well as for green house gas mitigation. The above discussions of various scenarios show that if only c advanced nuclear technologies are applied to the power sector we cannot get a sustainable energy future. An integrated approach is required for the resource generation and also for the CO2 mitigation. The introduction of advanced nuclear technologies in Indian power sector can change the proportion of each resource for electricity generation but cannot reduce significantly the carbon dioxide. Since Indian power sector emits major proportion of carbon dioxide in the atmosphere, therefore, at present it feels huge pressure to switch over to the renewable sources for power generation. Due to high investment cost and gestation period it is not viable in near future. Therefore, the holistic approach of energy conservation is most suitable at this time for immediate action. The nuclear energy is also considered as clean energy in context of global warming. So there is an urgent need to install centralized power plants for long-term energy supply and reduce environmental  externalities. Various scenarios show a reduction of carbon dioxide. Full energy savings potential with advanced nuclear shows about 52% carbon dioxide reduction in the year 2045. 
Nuclear energy key to sustainability- all other methods fail
Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

It is clear that the global energy future would be determined by sustainability goals. Oil is not likely to provide sustainability, as its price would continue to be determined by non-energy fundamentals (eg geopolitics, financials, hedge funds or commodity-price speculations). It is within these sustainability goals that the nuclear energy would play an important role in the future supply and security. Vision 2030 Jamaica, having recognised these sustainability goals, has placed emphasis on: "An energy sector that possesses the flexibility and creativity to adopt and adapt to new and appropriate energy technologies (such as fuel cells, small nuclear plants) that may emerge over the long term."

***China Adv

China Adv – 1AC 
China has begun a space race with the US – they’re ahead, which crushes hegemony and US-China relations while ensuring a massive proliferation-driven arms race 
Trivedi 2011(Sahiba, research analyst working on security and sustainable development in South and East Asia for Strategic Foresight Group, “SPACE: THE FINAL FRONTIER OF SINO-US RIVALRY?” http://sustainablesecurity.org/article/space-final-frontier-sino-us-rivalry)  HDG 
China's development of a space programme threatens to increase Sino-US tension as the latter's dominance of space, with all its military and commercial potential, is undermined. China’s sky-high space ambitions have the potential to upset the current world order. Within the coming decade, China may become capable of challenging America’s dominance over space and its monopoly over global navigational systems. Over the past few years, China has engaged in completing high-profile, grand projects like high-speed rail, the world’s biggest airport terminal (since overtaken by Dubai) and the 2008 Beijing Olympics. Its space programme, like all else, is a matter of Chinese prestige. On successful completion, it will be yet another grand feather in China’s cap signalling its ambition of becoming a world power. China’s ambitious space programme has three tracks. Track one is the setting up of China’s own space station. The Chinese were successful in launching their first astronaut or taikonaut into space in 2003. Since then, China’s space programme has witnessed major breakthroughs. By summer 2011, it plans to launch its first unmanned space module called ‘Tiangong – 1’. The ‘Shenzhou – 8’, scheduled for later this year (2011), will attempt to dock with the ‘Tiangong – 1’. Both these launches are the initial stages of Chinese plans for setting up a space station by 2015. Once its space station is completed, China will become the third country in the world, after Russia and the US to do so with indigenous technology. The second track is China’s lunar ambitions, scheduled to be carried out over three phases. The first phase of this was successfully completed in October 2010 with the launch of the “Chang’e – 2” lunar orbiter. By 2020, China could actually land its first astronaut on the moon. The third track of its space programme involves the development of a Chinese global navigational system called ‘Beidou’. Until now, the US has had a monopoly over navigation systems with its global positioning system (GPS). China aims to make ‘Beidou’ available to Asia-Pacific by 2012, which will go global by 2020. China’s programme could have repercussions for the Sino-US relationship. Chinese President Hu Jintao’s recent US visit resulted in a number of trade and investment deals being inked between the two countries. However, space was not one of them even though according to Washington, the 4 main areas of potential cooperation with China include space alongside cyber-security, missile defense and nuclear weapons. But since mutual trust is important for any kind of cooperation between the two nations, space is a ‘no-go’. The US and Chinese space programmes cannot be compared directly. The American programme precedes China’s by at least 40 years and China has yet to land its first man on moon. The US satellite and spacecraft technology is still years ahead of China. But China is on the fast track right now. In 2011 alone, China aims to put more than twenty vehicles into space. Compared to this, the US space programme is in a state of inertia. It has had to scrap its ‘Constellation Program’ since the struggling American economy cannot afford the huge price tag attached to the programme at present. Details of the Chinese space programme remain undisclosed and even its civilian component is run primarily by its military. For the US, this limits strategic cooperation to a large extent. The US is also wary of China’s growing military ambitions. China has recently tested its first stealth fighter aircraft. Since space technology almost always has military uses like missile development and remote monitoring and control, it is likely that a successful space programme in China would bolster its military and naval prowess. Hence, the US is clearly uneasy about the programme even though the administration has downplayed reports of China’s goal of a manned moon mission.   For China, the US skepticism over its space programme as well as its ban on high-tech exports to China is a hurdle to cooperation in space. The navigational system ‘Beidou’ is crucial for the Chinese military as presently it has to depend on the US GPS. The Chinese fear is that this GPS could be blocked or manipulated in case of a conflict. The US is also jittery because of fears of technology proliferation since China’s allies include countries like Pakistan, Iran and North Korea. Supremacy in space would also aid China in elevating it to the status of a global superpower. Commercially too, an advanced space programme could eventually result in China being first in the race to extract lunar resources like uranium and titanium. Over the next few years, it is unlikely that the speed of China’s progress in its space programme will go down. Also, as it achieves its goals, China’s programme will definitely make many countries around the world nervous. Hence, with each of China’s successes, the world will see other countries taking frantic action to catch up with it. It is also possible that with a robust and thriving space programme in its kitty, China may be the next nation to be included in International Space Station (ISS). Such a situation may lessen the atmosphere of mutual suspicion to a certain degree.

The clock is ticking – dulling China’s edge in satellite development is crucial to preventing an aggressive shift in Chinese force posture 
Blanchard, ‘11 (BEN, Space, China's final frontier” July 12, 2011, http://mg.co.za/article/2011-07-12-space-chinas-final-frontier)

While the United States used to be unrivalled in this area, China is catching up fast, it added. "China's constellation of satellites is transitioning from the limited ability to collect general strategic information, into a new era in which it will be able to support tactical operations as they happen," the report said. "China may already be able to match the United States' ability to image a known, stationary target and will likely surpass it in the flurry of launches planned for the next two years." Beijing has consistently denied it has anything other than peaceful plans for space and says its growing military spending and prowess are for defensive purposes and modernisation of outdated forces. But with the recent unveiling of a stealth fighter, the expected launch of its first aircraft carriers and more aggressive posture over territorial disputes such as one in the South China Sea, Beijing has rattled nerves regionally and globally. China's space programme has come a long way since late leader Mao Zedong, who founded Communist China in 1949, lamented that the country could not even launch a potato into space. Since then, it has launched men into orbit and brought them home, sent out its first lunar probe and begun longer-term programmes to explore Mars and establish a space station. The successful missile "kill" of an old satellite in early 2007 represented a new level of ability for the Chinese military, and last year China successfully tested emerging technology aimed at destroying missiles in mid-air. US Defence Secretary Robert Gates warned earlier this year that advances by China's military in cyber and anti-satellite warfare technology could challenge the ability of US forces to operate in the Pacific. 'Strategically disquieting China's need to use satellites to up its military game became apparent during the 1995-96 Taiwan Straits crisis, when the US dispatched a carrier group after China menaced the self-ruled island with war games, the report said. Beijing realised it could neither track nor respond to the US ships. The incident also led China to realise it needed the means to keep Washington from using its navy to intervene in a war over Taiwan. Beijing regards the island as a rebel province. "The most immediate and strategically disquieting application [of reconnaissance satellites] is a targeting and tracking capability in support of the anti-ship ballistic missile, which could hit US carrier groups," the report said. "But China's growing capability in space is not designed to support any single weapon; instead it is being developed as a dynamic system, applicable to other long-range platforms. With space as the backbone, China will be able to expand the range of its ability to apply force while preserving its policy of not establishing foreign military bases." More broadly speaking, satellites will be able to help China project power. "As China's capabilities grow, with space reconnaissance as an example, it will be increasingly hard to reconcile the rhetoric of a defensive posture and a more expansive capability." – Reuters
The nuclear propulsion race is the critical battle ground – it’s vital to US hegemony, deflating Chinese ambitions and halting the China-Russia axis 
Smith 03 (Wayne , founder of NuclearSpace, “Will There Be A Nuclear Space Race Between America And China,” http://www.spacedaily.com/news/nuclearspace-03d.html) HDG
How will other nations react to this startlingly bold new objective? The nuclear initiative was first announced over a year ago with NASA requesting a billion dollar funding over five years for nuclear space research and development. Little response was generated overseas as nuclear power in the form of RTG's (Radioisotope Thermionic Generators) for space probes and satellites is nothing new. However, the latest announcement places nuclear power at the forefront of future space development. Spacefaring nations such as the European Union and Russia cannot ignore this challenge. In particular the newest emerging superpower, China, will closely watch how events unfurl. In just over three years, China has gone from Satellite launches to planning a human spaceflight in October of this year. This remarkably rapid advancement was spurred by the realization of the strategic importance of space. Space will be central to tomorrow's world order and national security dictates that a space presence is a sign of strength. Huang Chunping, commander-in-chief of the chinese Shenxhou space launch program has said, "Just imagine, there are outer space facilities of another country at the place very, very high above your head, and so others clearly see what you are doing, and what you are feeling. That's why we also need to develop space technology." Clearly the Chinese have more on their minds than national prestige in attempting to become the third nation to ever have launched a man into space. Manned aerospace is the epitome of space technology. National prestige is clearly an important consideration, and one which westerners can easily relate to as they fondly reminisce about the moon landings. However, the military implications are just as important, if not greater, a consideration. China has already invested too much money into developing a space launch capability to consider pulling back now. In past interviews, they have announced the intention to build space stations, reach the moon and build bases there, and even boasted they will beat the United States with a manned mission to Mars. Their Shenxhou launch system has been played down by critics as primitive but is probably level with 1990's US technology. The fact is we are still using 1990's US technology. The big Saturn V boosters America once used for moonshots are now all gone and funding for NASA's ailing programs such as the ISS have been diminishing annually. With Russia suffering economic problems and the ESA unsure of its future, China seems to be on an inside straight to success. However, Prometheus changes everything. NASA is "moving from windpower to steam" as Sean O'Keefe puts it and that may leave China suddenly out in the cold. Unless of course, they respond with their own nuclear space program. China and Russia have been increasing ties for a number of years now.Space and Arms technology trade in particular have increased due to new treaties. The Russians, who launched more nuclear reactors than the US, are no strangers to nuclear space technology having had their own shadowy nuclear propulsion program -- which no doubt compared very favourably to past US efforts. If pushed to develop their own nuclear space initiative, the Chinese will likely enquire of Russia for help. The Russians, in turn, will demand a high cost for such secret technology, just as they have done for all previously purchased space systems technologies. China will either pay or attempt to develop their own. China, also no stranger to nuclear power, has stated owned national nuclear facilities and a state owned space programme. Efforts at combining nuclear and space branches of Government will face very little red tape within a communist regime. A chinese INSPI or Los Alamos seems very possible
We’’ll isolate three impacts – 

a. Asian arms race – it immediately escalates and causes extinction 
Cirincione, 2k

[Joseph, director of the Non-Proliferation Project at the Carnegie Endowment for International Peace “Asian Nuclear Reaction Chain” Carnegie Proliferation Brief, 3:3, http://www.carnegieendowment.org/publications/index.cfm?fa=view&id=76&prog=zgp&proj=znpp] 

Unfortunately, these firewalls are now crumbling in much of the world - particularly in Asia, where declining faith in arms control is prompting advanced and developing countries alike to contemplate the acquisition or development of nuclear weapons. Like neutrons splitting from an atom, one nation's actions may trigger reactions throughout the region, which in turn stimulate additional actions. Asian nations form an interlocking nuclear reaction chain that vibrates dangerously with each new development.  Breeding Reactions  South Asia is the region most likely to see the combat use of nuclear weapons. India and Pakistan - two nuclear-armed nations sharing a common border and a history of aggression - are developing new missiles and crafting nuclear-deployment doctrines. The disputed Kashmir region, the cause of two past wars between these nations, remains a frightening flash point.  But it is Japan that may well be the critical element in this chain. In 1998, the Japanese were caught by surprise when the Indian-Pakistani tit-for-tat nuclear tests suddenly doubled the number of Asian nuclear-weapon states. Many Japanese were disturbed by how quickly the world accepted India and Pakistan's de facto status as new nuclear powers. This was not the bargain Japan had agreed to when - after a lengthy internal debate - it joined the Nuclear Non-Proliferation Treaty (NPT) in 1976.  North Korea's launch of a long-range Taepo Dong missile in August 1998 further agitated Japanese policymakers, stirring new debates over security policies. Then-Vice Defense Minister Shingo Nishimura argued that Japan "ought to have aircraft carriers, long-range missiles, long-range bombers. We should even have the atomic bomb."  Mr. Nishimura was forced to resign over his comments, but if nuclear-weapon deployments increase in Asia, Japan may well conclude that its security is best served by building its own nuclear arsenal. And Japanese withdrawal from the NPT would almost certainly trigger the collapse of the treaty.  Finally, there are two new emerging risks in Asia: Russia faces the prospect of fragmentation into separate, nuclear-armed states, while the possible unification of Korea - although solving one set of problems - could create a single country with nuclear ambitions and capabilities. If these new nations find themselves in a world with an increasing number of nuclear-weapon states, they may well opt to join the club.  Wishful Thinking  In this environment, it would be foolish to let the nonproliferation and arms- reductions treaties unravel, thereby disarming the US of its most effective weapons for fighting nascent nuclear threats. Some critics, such as Henry Kissinger, argue that the US can pick and choose which particular arms treaties it finds most advantageous.  Unfortunately, an arms control a-la-carte strategy will not work - the non-proliferation regime functions only as an integrated whole. Taking elements we don't like out of the regime structure starts a dangerous round of Jenga, the tabletop game where blocks are sequentially removed from a wooden tower until the whole structure collapses.  Provocative US actions, such as the deployment of national missile defense, could well set in motion a chain of events that diplomacy will be powerless to stop. Only by expanding the resources devoted to international negotiations and leading by example in reducing nuclear dangers can the US hope to prevent a nuclear tsunami from sweeping out of Asia. 

b. Chinese doctrine shift – it leads to aggressive escalation by China inviting an escalating conflict.

Chase, ‘9

[Michael, Andrew & Christopher, assistant professor in the Strategy and Policy Department at the US Naval War College, Assistant Professor China Maritime Studies Institute (CMSI), “Chinese Theater and Strategic Missile Force Modernization and its Implications for the United States” The Journal of Strategic Studies, 32:1, February 2009] 

At the strategic level, China’s nuclear force modernization is focused on improving survivability to make its nuclear deterrence posture more credible, a task that has taken on increased urgency as a result of growing concerns regarding US nuclear preeminence, missile defense plans and conventional precision strike capabilities. China is moving toward a much more survivable, and thus more credible, strategic nuclear posture with the development of the road-mobile DF-31 and DF-31A ICBMs and the JL-2 SLBM. Indeed, as experts have highlighted, the introduction of road-mobile strategic missiles and SSBNs will allow China to achieve ‘a degree of credible minimal deterrence vis-a` -vis the continental United States’.140 The modernization of Chinese nuclear forces and the transition from silo-based to road-mobile nuclear missiles and SSBNs might thus enhance strategic deterrence stability. Indeed, deterrence theory suggests that a more secure second-strike capability should enhance stability by causing both the United States and China to behave much more cautiously. The United States, for its part, should not be tempted to contemplate a preemptive counterforce strike against China’s strategic missiles, since US planners and decisionmakers would know that China would still be capable of launching a damaging retaliatory strike against the United States or its allies. At the same time, China’s ability to launch a damaging retaliatory blow even after absorbing a preemptive counterforce attack should enable it to avoid becoming trapped in a desperate, ‘use it or lose it’ situation – one in which the party without a secure second-strike capability would theoretically be tempted to strike first, before an adversary could eliminate its vulnerable nuclear forces.  At the same time, however, there are reasons to be concerned that the transition to a more secure second-strike capability will not necessarily translate immediately or automatically into greater stability. Indeed, it is entirely possible that these developments could in fact decrease crisis stability under certain circumstances, particularly if China’s growing nuclear and missile capability tempts Beijing to behave more assertively, the undersea environment becomes a point of uncomfortably close approach between US attack submarines and Chinese SSBNs, changes in force posture or technological developments result in heightened insecurity, or the alerting and de-alerting of strategic forces creates a temporary state of increased vulnerability. Some observers have suggested that a more secure second-strike capability will embolden Beijing to act more aggressively. For example, former Taiwan deputy defense minister Lin Chong-pin predicts that China’s road-mobile ICBMs will enable its leaders to adopt a more assertive foreign policy stance. According to Lin, ‘China’s heightened nuclear status, as perceived by the world, will serve as the backbone of what Beijing has announced to be its ‘‘independent foreign policy’’: increasingly assertive in an emerging, multipolar world.’141 Some analysts have even speculated that China’s more robust nuclear posture could lead to a US–China conflict, possibly by making its leaders overconfident of their ability to achieve intra-war nuclear escalation control, an explicit mission of the Second Artillery,142 and thereby undermine crisis communication and management. This is true, to a lesser extent, at the conventional level where the Second Artillery is charged with ‘conducting missile deterrence operations’ to ‘contain the enemy’s sinister strategic intentions or significant military misadventures’ with its ‘long-range, precise, fast, and powerful’ surface-tosurface missiles, thereby ‘profoundly influencing the overall situation of political, diplomatic, and military struggles’ at the strategic level.143  One proponent of this view is Su Tzu-yun, a former adviser to Taiwan’s National Security Council. In Su’s words, ‘With these new tools, the PLA is like a teenager eager to show off and potentially drag China into a military misadventure with the US.’144 At the same time, however, Beijing would still have good reason for caution, given that it would still be dealing with a vastly more capable nuclear power. An additional aspect of China’s evolving nuclear doctrine that bears careful thought relates to the operation of the new Jin-class SSBNs as they come on line. Conventional wisdom holds that the development of such a secure, second-strike, strategic force increases strategic stability, theoretically restraining response options on both sides in the event of a crisis. While such an assumption may hold during peacetime, the movement, maneuver, and alerting of nuclear forces in the transition to crisis holds the threat of grave miscalculation. The alert operation of SSBNs by China during a crisis (to include full or partial sailing of the force out of port) may actually significantly decrease the stability of the situation, since it is unlikely that the United States will forgo the option to conduct trailing and surveillance operations in support of strategic anti-submarine warfare (ASW) against those assets. Depending upon the aggressiveness of the strategic ASW operations and PLAN countermeasures, such a situation has the potential to dramatically and unexpectedly escalate the crisis. In fact, the ensuing undersea battlespace will likely be first and closest point of approach between US forces and PLA nuclear forces. Moreover, the crisis could easily escalate beyond mere conventional or even theater warfare. Thus, this undersea interaction should become a point of intense interest, and perhaps discussion, for both sides. The unintended consequences of interaction between force posture changes and technological developments in the Chinese and US militaries may also contribute to greater instability in the event of a future crisis or conflict. This could happen in at least four different ways. First, China will likely attempt to expand its longer-range conventional theater missile capabilities as the US military strengthens its presence in the Pacific. For example, the more heavily the Pentagon relies on Guam to bolster its presence in the Pacific, the greater the incentive China will have to develop conventional ballistic missiles capable of reaching Guam. Beijing may believe that it needs a conventional missile capability with the range to strike targets on Guam to avoid being faced with a choice between crossing the nuclear threshold or allowing the US military to use Guam as a sanctuary. This could result in the geographic expansion of a conflict over Taiwan or in vertical escalation if China launches missile attacks against US territory. Second, intercontinental conventional strike capabilities could further undermine strategic stability or lead to unintended escalation. China faces a fundamental strategic asymmetry in any conflict with the United States. The US military already has the ability to carry out conventional attacks on Chinese territory, potentially including strikes against strategic targets, but the PLA currently has no ability (except, perhaps, some limited special forces capability) to strike targets in Hawaii, Alaska, or the continental United States without using nuclear weapons. The US may increase its dominance in intercontinental conventional strike capabilities with the potential future deployment of conventionally armed SLBMs or other long-range conventional strike systems.145 Chinese analysts express concern about such developments, particularly about potential US plans to place conventional warheads on SLBMs. An unidentified author writes that highly accurate conventionally armed SLBMs would give the United States the ability to destroy strategic point targets without resorting to the use of nuclear weapons, which might raise the risk of war or escalation.146 In the longer-term, China may want to respond to this imbalance and the associated perceived vulnerabilities by developing longer-range conventional strike capabilities of its own that would allow it to threaten at least a limited number of critical targets in Hawaii, Alaska (i.e., missile defense installations), and the continental United States. Although there has not been any evidence of Chinese interest in pursuing extremely long-range conventional strike capabilities to date, a limited strategic conventional strike capability might prove attractive to the Chinese to fill the gap between conventional theater capabilities and strategic nuclear forces. There would also be possible benefits from accentuating the risks of conventional operations against the Chinese mainland, since conventional retaliation would appear more credible than the threat of a nuclear first strike in response to US conventional attacks on the Chinese homeland.147 This could be destabilizing in a conflict. It is possible that employing conventional intercontinental strike capabilities, or perhaps even simply placing such assets on higher alert levels, would result in miscalculation if either side interpreted such moves as preparations for a nuclear first strike. 
UQ – US Losing Now 

US is falling behind in space leadership-India, China  and Russia

Shipman 08 (Tim, Washington Bureau Chief at Sunday Telegraph, June 28, 2008 “Buzz Aldrin: Invest in Nasa to beat the Chinese to Mars” http://www.telegraph.co.uk/news/worldnews/northamerica/usa/2211940/Buzz-Aldrin-Invest-in-Nasa-to-beat-the-Chinese-to-Mars.html )HDG 
In an interview with The Sunday Telegraph, Mr Aldrin revealed that he intends to lobby Barack Obama and John McCain, the two US presidential candidates, in an effort to ensure they find sufficient funds for Nasa's goal to establish a permanent base on the Moon and then send a manned mission to Mars. Nasa celebrates its 50th anniversary this year but faces grave embarrassment. The ill-fated Shuttle is due to make its last flight in 2010 but it will be a further five years before its replacement, the Ares rocket and Orion crew capsule - also intended for trips to the moon - are ready. In that time American astronauts will have to hitch lifts on Russian Soyuz flights merely to visit the International Space Station. Mr Aldrin, 78, said: "To me it's abysmal that it has come to this: after 50 years of Nasa, and after putting about $100 billion into the space station, we can't get our own astronauts to our space station without relying on the Russians." He said his message to the next president is this: "Retain the vision for space exploration. If we turn our backs on the vision again, we're going to have to live in a secondary position in human space flight for the rest of the century." He added: "These are important issues for consideration by the potential leaders of our country. They're not welcome criticisms for the present heads of NASA." Earlier this month Rick Gilbreth, the head of the space agency's lunar exploration programme, warned that Chinese astronauts were on schedule to get to the moon by 2017 or 2018, two or three years before America is due to return. Mr Aldrin said: "All the Chinese have to do is fly around the Moon and back, and they'll appear to have won the return to the Moon with humans. They could put one person on the surface of the Moon for one day and he'd be a national hero." China only put its first astronaut into space in 2003 and its ambitions are more limited than Nasa's, but a Chinese moon landing before America's would be a serious blow to morale in the US space industry. On June 20, the House of Representatives pledged $2bn (£1bn) in extra funds to narrow the gap between the last Shuttle flight and the first flight by its replacement, but the money has not been approved by the Senate and is likely to be vetoed by President Bush. Mr Aldrin is critical of Nasa's failure properly to fund commercial ventures for spacecraft which could take astronauts to the space station between 2010 and 2015. He said: "If we really wanted that to happen, we sure should have started putting more money into that programme sooner." It is all a far cry from the national pride that accompanied the Apollo programme, in which Mr Aldrin followed Neil Armstrong on to the surface of the Moon in July, 1969. Now he wants Nasa to generate the same kind of enthusiasm as it mustered during the 1960s. "It's good for morale," he said. "The biggest benefit of Apollo was the inspiration it gave to a growing generation to get into science and aerospace. Are we inspiring the workforce now to work on the things we need? No!" Mr Aldrin is also critical of the approach taken by Nasa in commissioning new crew vehicles that will splash down on water, rather than on a runway like the Shuttle. He says that is the best design for a moon vehicle, but will not encourage other ventures into space. In particular, it will not be suitable for short flights into low orbits, of a kind that could be used for space tourism - potentially a valuable new source of revenue for Nasa. "Americans have been watching for over 25 years spacecraft coming back and landing on a runway," he said. "It is going to be a bitter disappointment to people here." Meanwhile Russia may adapt and enlarge its own Soyuz spacecraft in order to accommodate tourists, giving them an effective monopoly of travel into low earth orbit. India is also a keen participant in space, regularly launching satellites and with plans to start testing a prototype reusable launch vehicle later this year that could take off and land like an aeroplane. Last year Japan became the first country since the Apollo programme to launch an unmanned lunar orbiter. They have a stated goal of setting up a manned moon base by 2030. Mr Aldrin now acts as an ambassador for space exploration and new developments in space technology through his company Starcraft Boosters. Mr Aldrin says he is joining forces with other space campaigners to give his unvarnished views to the presidential candidates. Republican John McCain has expressed support for the Constellation programme to return to the Moon but the Democratic candidate, Barack Obama, has questioned public interest in Nasa's space plans. "I'm trying to assemble the best advice to two new candidates who are approaching election," Mr Aldrin said. "There will be one person preparing to take over the government in January to implement things that are of great concern." The space programme was nowhere near the top of the list, he said. "We want to get in there and talk to them because it's so important. "Globalisation means many other countries are asserting themselves and trying to take over leadership. Please don't ask Americans to let others assume the leadership of human exploration. "We can do wonderful science on the Moon, and wonderful commercial things. Then we can pack up and move on to Mars. 

IL XT – Heg/Security 

Space Leadership k2 national security and Hegemony 
Stone 2011,( Christopher, policy analyst and strategist, “American leadership in space: leadership through capability” Mar. 14 http://www.thespacereview.com/article/1797/1)

Finally, one other issue that concerns me is the view of the world “hegemony” or “superiority” as dirty words. Some seem to view these words used in policy statements or speeches as a direct threat. In my view, each nation (should they desire) should have freedom of access to space for the purpose of advancing their “security, prestige and wealth” through exploration like we do. However, to maintain leadership in the space environment, space superiority is a worthy and necessary byproduct of the traditional leadership model. If your nation is the leader in space, it would pursue and maintain superiority in their mission sets and capabilities. In my opinion, space superiority does not imply a wall of orbital weapons preventing other nations from access to space, nor does it preclude international cooperation among friendly nations. Rather, it indicates a desire as a country to achieve its goals for national security, prestige, and economic prosperity for its people, and to be known as the best in the world with regards to space technology and astronautics. I can assure you that many other nations with aggressive space programs, like ours traditionally has been, desire the same prestige of being the best at some, if not all, parts of the space pie. Space has been characterized recently as “congested, contested, and competitive”; the quest for excellence is just one part of international space competition that, in my view, is a good and healthy thing. As other nations pursue excellence in space, we should take our responsibilities seriously, both from a national capability standpoint, and as country who desires expanded international engagement in space. If America wants to retain its true leadership in space, it must approach its space programs as the advancement of its national “security, prestige and wealth” by maintaining its edge in spaceflight capabilities and use those demonstrated talents to advance international prestige and influence in the space community. These energies and influence can be channeled to create the international space coalitions of the future that many desire and benefit mankind as well as America. Leadership will require sound, long-range exploration strategies with national and international political will behind it. American leadership in space is not a choice. It is a requirement if we are to truly lead the world into space with programs and objectives “worthy of a great nation”.

US Loosing Space Leadership-China will be on mars by 2013 

Beckmann 2011 (Radio news talk show host at WJR-AM, July 8,“America takes giant step back in space race” http://detnews.com/article/20110708/OPINION03/107080319/America-takes-giant-step-back-in-space-race#ixzz1SaKSBHWy) 

Today's scheduled final launch in America's space shuttle program marks the end of a remarkably successful era in U.S. achievement, and very likely, the beginning of Chinese dominance in space. President George W. Bush began the process of ending the shuttle launches, but he envisioned a new mission based on development of new rockets and craft for deep space missions and the exploration of Mars under a program called Constellation. President Barack Obama last year scrubbed that idea in favor of his own space vision for a landing on an unspecified asteroid by 2025 and a manned orbital mission around Mars by 2035. While NASA will be charged with planning those missions, minus up to 7,000 employees who are losing their jobs at the space agency as a result, interim space missions in low-Earth orbit will be turned over to private companies like Space X and Orbital Sciences. Conservatives would normally applaud a reduction in government employment, but NASA has done something that almost all government agencies have failed to do — it has created benefits for the American public at large. Tangible benefits NASA has produced a list of over 100 benefits to industry and the health of Americans as a result of the shuttle program alone. The list includes developments in 3-D biotechnology to seek cures for infectious diseases, pumps for artificial hearts, orthopedic artificial limbs, swifter diagnostics for the medical world, land mine disarming systems, extrication tools to help remove accident victims from wrecked vehicles, and computer joysticks, just to name a few. There is no preclusion from the creation of future useful benefits under Obama's new space initiatives but the timetable for their development has been moved decades down the road. Enter the Chinese While our space agency works toward the vague asteroid landing and Mars orbit goals, the International Space Station will become the domain of the Russians, who partnered in its development, and any future lunar colony plans will be left to the Chinese, who have moved headlong into the space race. The Chinese have announced short-term goals for extensive lunar exploration, a Mars orbital flight by 2013, and construction of their own space station by 2020.
***Solvency Stuff

Solvency – 1ac 
SRGs enable us to get to Mars and beyond with limitless energy – DAs are non-unique because RTG’s in the status quo are worse  
NASA 2K2 – (Space Radioisotope Power Systems Stirling Radioisotope Generator official NASA REPORT, pg 1-2, http://www.aboutnuclear.org/docs/space/stirling.pdf) 

Radioisotope power systems can provide continuous power for 20-plus years, and have been used safely and reliably over the past 30 years in regions of space where the use of solar power is not feasible. To date, the United States has launched 25 missions involving 44 Radioisotope Thermoelectric Generators (RTGs). Although Stirling Radioisotope Generators have not been launched in a space exploration mission to date, they too are an application of a radioisotope technology that is well understood. To enable the next ambitious steps in exploration of our Solar System with safe, cost effective spacecraft, the U.S. Department of Energy (DOE) and National Aeronautics and Space Administration (NASA) are developing advanced, high-efficiency radioisotope power converters. The Stirling Radioisotope Generator (SRG) is one of the technologies being developed to provide spacecraft onboard electric power for potential use on future NASA missions. The development of the SRG will build upon a 55-watt-electric Stirling convertor previously developed under DOE contract with the Stirling Technology Company (STC), with NASA Glenn Research Center (GRC) assistance. The efficiency of the Stirling convertor was demonstrated to be in the mid Space Radioisotope Power Systems Stirling Radioisotope Generator April 2002 20 percent range. Use of the 55-watt-electric convertor in an SRG could reduce the required amount of radioisotope fuel (plutonium-238 dioxide), thereby potentially reducing the cost and amount of plutonium-238 dioxide flown on future missions. How Does a Stirling Convertor Work? The 55-watt Stirling convertor is a free-piston machine that operates on a Stirling thermodynamic cycle. Heat is supplied to the convertor from a DOE General Purpose Heat Source (GPHS) module, containing approximately 600 grams of Plutonium dioxide, and producing about 250 watts of thermal power. The heat input to a convertor results in a hot-end operating temperature of 650oC. Heat is rejected from the cold end of the convertor at nominally 80oC. The closed-cycle system converts the heat from a GPHS module into reciprocating motion with a linear alternator resulting in a AC electrical power output of 60-62 watts. An AC/DC convertor in the Stirling convertor controller converts the AC power to approximately 55 watts DC. What Are the Current Development Plans? The need for safe, reliable, long-lived power systems for future missions includes surface exploration of planetary bodies such as Mars as well as missions in the vacuum of space beyond Earth orbit. DOE and NASA are initiating the development of a Stirling Radioisotope Generator (SRG) power system that could be used for a variety of missions. The design goals for the SRG include ensuring a high degree of safety, optimizing power levels over a minimum lifetime of 14 years, and minimizing weight. The SRG will be designed to operate on planetary bodies as well as in the vacuum of space. In addition, it will be designed to deliver 100 to 120 watts of DC electric power. Each SRG will utilize two 55-watt Stirling convertors with about 500 watts of thermal power supplied by using two GPHS modules.

Solves Mars Colonization

SRGs get to mars
Thieme and Schreibe 2005

[Lanny G and Jeffrey G. National Aeronautics and Space Administration Glenn Research Center, “Supporting Development for the Stirling Radioisotope Generator and Advanced Stirling Technology Development at NASA Glenn Institute” http://www.bitecsmi.com/NASAdevelopment-213409-2005.pdf]

A high-efficiency, 110-We (watts electric) Stirling Radioisotope Generator (SRG110) for possible use on future NASA Space Science missions is being developed by the Department of Energy, Lockheed Martin, Stirling Technology Company (STC), and NASA Glenn Research Center (GRC). Potential mission use includes providing spacecraft onboard electric power for deep space missions and power for unmanned Mars rovers. GRC is conducting an in-house supporting technology project to assist in SRG110 development. One-, three-, and six-month heater head structural benchmark tests have been completed in support of a heater head life assessment. Testing is underway to evaluate the key epoxy bond of the permanent magnets to the linear alternator stator lamination stack. GRC has completed over 10,000 hours of extended duration testing of the Stirling convertors for the SRG110, and a three-year test of two Stirling convertors in a thermal vacuum environment will be starting shortly. GRC is also developing advanced technology for Stirling convertors, aimed at substantially improving the specific power and efficiency of the convertor and the overall generator. Sunpower, Inc. has begun the development of a lightweight Stirling convertor, under a NASA Research Announcement (NRA) award, that has the potential to double the system specific power to about 8 We /kg. GRC has performed random vibration testing of a lower-power version of this convertor to evaluate robustness for surviving launch vibrations. STC has also completed the initial design of a lightweight convertor. Status of the development of a multidimensional computational fluid dynamics code and high-temperature materials work on advanced superalloys, refractory metal alloys, and ceramics are also discussed. Under the auspices of NASA’s Prometheus project, the Department of Energy (DOE), Lockheed Martin (LM) of Valley Forge, Pennsylvania, Stirling Technology Company (STC) of Kennewick, Washington, and NASA Glenn Research Center (GRC) are developing a high-efficiency, nominal 110-We (watts electric) Stirling Radioisotope Generator (SRG110) for possible use on future NASA Space Science missions. The SRG110 is being developed for multimission use (e.g., in operating environments with and without atmospheres); potential missions include providing electric power for unmanned Mars rovers and deep space missions. The SRG110 would provide a highefficiency power source alternative to Radioisotope Thermoelectric Generators (RTGs). The SRG110 system efficiency of greater than 20 percent would reduce the required amount of radioisotope by a factor of four or more compared to RTGs. LM, under contract to DOE, is the System Integration Contractor for the SRG110. LM is now developing the SRG110 Engineering Unit and will soon be proceeding on the Qualification Unit. The SRG110, described by Cockfield and Chan (2002), is expected to produce at least 112 We at beginning-of-mission (BOM), using two opposed Stirling convertors and two General Purpose Heat Source (GPHS) modules. The system efficiency is projected to be 22 to 25 percent with a system mass of less than 34 kg. STC is developing the Stirling convertor for the SRG110. This convertor was originally known as the Technology Demonstration Convertor (TDC). A total of 16 TDCs have been built by STC. The latest four were built with additional quality assurance practices that STC has implemented to prepare for flight convertor fabrication. 

NTR is key to space propulsion 

Kharytonov et al 11 (Oleksii M*, Boris M. Kiforenko**, Taras Shevchenko National University of Kyiv, 64, Volodymyrska St, 01033 Kyiv, Ukraine* S.P. Timoshenko Institute of Mechanics NASU, 3, Nesterov St, 03057 Kyiv, Ukraine**
(4-11, “Finite-thrust optimization of interplanetary transfers of space vehicle with bimodal nuclear thermal propulsion”ScienceDirect)

Three classes of the nuclear propulsion systems are considered as the promising technologies for primary space propulsion, namely the nuclear thermal rocket (NTR) engines (high-thrust propulsion), nuclear electric propulsion (NEP) (low-thrust propulsion), and bimodal nuclear thermal rocket (BNTR) engines, which can be used in both high and low thrust modes. The advantages of the NTR (high engine thrust levels (10–1000 kN) in comparison with 10–1000 N for the NEP) and the NEP (high speciﬁc impulse (more than 2000 s) in comparison with 1000 s for the NTR) are joined in the BNTR propulsion systems. So, the BNTR makes it possible to carry out the manned missions with both the small transfer duration and the high payload mass [1]. For the transfers of the vehicles with BNTR the problem of optimization of both the combination of highand low-thrust arcs and the parameters of NTR and NEP subsystems must be considered. The interplanetary trajectory of the SC is formed by the high-thrust NTR burns, which, as a rule, deﬁne a planet-centric maneuvers and by the low-thrust heliocentric arcs, where the NEP is used. Lower Dv 2 budget (Dv is velocity change) for the highthrust maneuvers corresponds to the higher ﬁnal payload mass. The high-thrust arcs have to be analyzed by using a ﬁnite-thrust approach instead of a traditional impulse Nomenclature A coefﬁcient in NEP speciﬁc mass model a jet acceleration a0 initial thrust-to-weight ratio of spacecraft B coefﬁcient in NEP speciﬁc mass model b coefﬁcient in the expression for new independent time variable C coefﬁcient in NEP speciﬁc mass model c dimensionless constant in expression for gravity acceleration Cp average speciﬁc heat D dimensionless constant in expression for reactor thermal power E eccentric anomaly e eccentricity F coefﬁcient in NEP speciﬁc mass model f the absolute value of Laplace vector G functional of Mayer-type variational problem g gravity acceleration gn scale of gravity acceleration H Hamiltonian h coefﬁcient in the expression for new independent time variable i index number J integral functional j index number k index number L dimensionless constant in boundary conditions m mass ml (t) current value of SC mass at heliocentric lowthrust arc mp payload mw propulsion system mass mn scale of mass N reactor thermal power Nel electric power Nn scale of power n coefﬁcient in NEP speciﬁc mass model P engine thrust Pn scale of engine thrust p parameter of Keplerian orbit q propellant mass ﬂow rate qn scale of propellant mass ﬂow rate R radius of circular heliocentric orbit of planet r radius-vector r0 radius of circular planet-centric orbit rp radius of pericentre of hyperbolic orbit rn scale of linear dimensions T propellant temperature Tn scale of temperature t time tn scale of time V exhaust velocity ! v vector of spacecraft velocity ! v 1 vector of spacecraft velocity on the boundary of sphere of inﬂuence ! v orb vector of heliocentric velocity of the planet vn scale of velocity x coordinate y coordinate a low-thrust NEP subsystem speciﬁc mass kg/kWt b tank coefﬁcient g coefﬁcient in the expression for exhaust velocity D change in parameter Z coordinate in transporting reference frame y the angle of thrust direction W true anomaly k dimensionless parameter in the expression for the SC ﬁnal mass in the heliocentric arc l high-thrust NTR subsystem speciﬁc mass, kg/kN m gravity constant n the constant of proportionality between the maximal and minimal values of reactor thermal power x coordinate in transporting reference frame t new independent time variable c adjoint variable o0 angular position of SC in the circular planetcentric orbit 2 See Nomenclature. 224 O.M. Kharytonov, B.M. Kiforenko / Acta Astronautica 69 (2011) 223–233(burn) approach with allowance for the gravity losses. That is because of the burn duration is long (up to 45 min for trans-Mars injection [1]). It should be noted that the ﬁnite-thrust optimization of the planet-centric maneuvers is traditionally accomplished independently [2]. However, for the bimodal interplanetary transfer optimal distribution of the propellant budget between high- and low-thrust arcs depends on the maneuver conditions and the propulsion system parameters. So, one combined optimal control problem must be solved to optimize the motion at all high- and low-thrust arcs. The corresponding dynamical system has discontinuous right parts and its phase space changes in the instants of high- and low-thrust arcs conjunction.

Solves Red Spread

There is nuclear propulsion Space Race – Russians have barred the US from attaining plutonium for radioisotope generators – only ASRG’s solve 

Berger 2K9 – Staff writer for space news and PHD in public relations (Russia Withholding Plutonium NASA Needs for Deep Space Exploration, http://www.spacenews.com/civil/091211-russia-withholding-plutonium-needed-nasa.html) 
WASHINGTON — Russia has reneged on an agreement to deliver a total of 10 kilograms of plutonium-238 to the United States in 2010 and 2011 and is insisting on a new deal for the costly material vital to NASA’s deep space exploration plans. The move follows the U.S. Congress’denial of President Barack Obama’s request for $30 million in 2010 to permit the Department of Energy to begin the painstaking process of restarting domestic production of plutonium-238. Bringing U.S. nuclear laboratories back on line to produce the isotope is expected to cost at least $150 million and take six years to seven years from the time funding is approved. U.S. Rep. Adam Schiff (D-Calif.), a House Appropriations Committee member whose district is home to NASA’s planetary science-focused Jet Propulsion Laboratory, told Space News that Russia’s decision to withhold the promised plutonium is “certainly a concern” considering that the United States now will not be spending any money before 2011 to restart its own production. “Certainly, among other things, it would have helped our negotiating posture had funding been included and Russia could see that we were determined to move forward on our own,” Schiff said. NASA for decades has relied on plutonium-238 to fuel long-lasting spacecraft batteries known as radioisotope power systems that transform heat from the decaying plutonium into electricity. The Pluto-bound New Horizons probe was launched in 2006 with 11 kilograms of the material onboard, and the Mars Science Laboratory rover will carry 3.5 kilograms when it launches in late 2011. The United States stopped producing plutonium-238 in the late 1980s. While U.S. nuclear laboratories remain able to process and package the material for use in radioisotope power systems, the Department of Energy has been meeting NASA’s demand from a dwindling stockpile supplemented by periodic purchases from Russia’s shrinking supply. The Department of Energy would not say exactly how much plutonium-238 it has in inventory. But a National Research Council report released in May estimated that the amount available for NASA totals roughly 20 kilograms, about a fifth of which already has gone into the Mars Science Laboratory’s radioisotope power system. Radioisotope power systems are also used for unspecified national security purposes. The same report, “Radioisotope Power Systems: An Imperative for Maintaining U.S. Leadership in Space Exploration,” said NASA needs about 30 kilograms of plutonium-238 for three planetary probes planned for launch by 2020. The most plutonium-hungry of those is a multibillion-dollar mission to Jupiter’s icy moon Europa. The flagship-class Jupiter Europa Orbiter requires 24.6 kilograms of plutonium-238 for the five Multi Mission Radioisotope Thermoelectric Generators (MMRTGs) that will generate 700 to 850 watts of electrical power during the orbiter’s anticipated 14 years of operations. Jim Green, NASA’s director of planetary science, recently told scientists drafting the U.S. space agency’s next 10-year plan for robotic exploration of the solar system that the era of plutonium-powered missions could be coming to an end. He noted that not only had Congress denied Obama’s budget request for restarting plutonium-238 production, but that Russia’s Rosatom State Atomic Energy Corporation informed the Department of Energy this fall that it will not fulfill a 5-kilogram order of plutonium-238 that was expected to be delivered in 2010. Rosatom also said it would not accept a pending 5-kilogram order for delivery in 2011. According to Green’s Nov. 16 presentation to the Planetary Science Decadal Survey steering group, the Energy Department expects that negotiating a new agreement could delay the next delivery of Russian plutonium-238 until after 2011. Jen Stutsman, an Energy Department spokeswoman, confirmed that the department was notified in mid-September that Russia does not intend to fulfill the terms of its current contract and wants to negotiate a new deal. She told Space News in a Dec. 9 e-mail that the department is working with other U.S. government agencies “to develop a coordinated position on the appropriate next steps.” Efforts to restart a domestic production capability, meanwhile, cannot proceed until Congress approves funding, she said. Green told Space News in an interview that NASA is moving ahead on the assumption that the Energy Department will come through with the needed plutonium. “We are marching down a course in good faith with the Department of Energy to negotiate with the Russians to procure the plutonium that would provide what we need to the plan that we proposed,” he said. Green said a one-year delay in the delivery of the Russian plutonium should not cause problems for NASA. If the first delivery is delayed much beyond 2011, however, mission schedules could suffer because U.S. labs need a few years to prepare, package and load the plutonium into a finished power system. “We will get to some point down the road where indeed the plutonium readiness will be on the critical path,” Green said. “Once things are on the critical path, they affect schedule.” Despite the uncertainty, NASA went ahead Dec. 7 with the release of a draft announcement of opportunity for Discovery 12, inviting planetary scientists to propose a $425 million mission that would launch by 2016 and utilize a NASA-furnished radioisotope power system. NASA also continues to work with scientists on a Jupiter Europa Orbiter instrument mix that assumes a 2020 launch of a spacecraft equipped with five fully fueled MMRTGs. Ralph McNutt, a planetary scientist who co-authored the National Research Council’s radioisotope power system report and serves on the decadal survey’s steering committee, said Russia’s actions underscore how important restarting U.S. production is to NASA’s planetary science plans. “If you don’t do it, we are done. We are out of business,” he said. NASA’s projected long-term requirements — which as of 2008 still included more than 50 kilograms for manned lunar missions planned through 2030 — far exceed what the United States can expect to buy from Russia. Still, NASA needs the undelivered Russian plutonium to keep its planetary science plans on track. Without it, the Europa mission would have to wait until U.S. labs are brought back on line and producing sufficient quantities to make up for the Russian shortfall — a seven-year process that McNutt said cannot be significantly shortened even if the United States is willing to spend considerably more than $150 million on the effort. “We’re talking about 10 times more money” to accelerate the process, McNutt said. Without more plutonium, the only way NASA could fly the Europa mission would be to switch to more efficient — but not yet flight-proven — Advanced Stirling Radioisotope Generators (ASRGs). Like MMRTGs, Stirling systems convert heat from decaying plutonium into electricity. Where the two technologies differ is that the Stirling system has moving parts — vibrating pistons that make four times more efficient use of the rare and costly isotope. An ASRG-powered Europa orbiter, therefore, probably could get by on 6 kilograms of plutonium, according to McNutt. Several ASRG qualification units are undergoing longevity testing at NASA’s Glenn Research Center in Cleveland, and the company that built them, Denver-based Lockheed Martin Space Systems, is gearing up to produce two flight units in time for the planned 2016 launch of Discovery 12. Each ASRG weighs less than 30 kilograms and is capable of producing 140 watts of electricity from 0.88 kilograms of plutonium. McNutt said most engineers would consider a 2016 flight demo way too late for NASA to prudently consider ASRGs for a Europa mission launching in 2020. Green agreed. “We are not going to risk a multibillion-dollar flagship on technologies unproven,” he said. “We have a path which we are walking down to flight qualify the [ASRG] and we need to walk that path.”
Solves Space Race
There is a unofficial space race between the US and Russia in terms of nuclear satellites – more efficient radioisotope systems would put us at the top 

Madrigal 2K9 – Visiting Fellow at UC Berkley for the History of Science and Technology and senior editor of the Atlantic (Russia Leads Nuclear Space Race After U.S. Drops Out, http://www.wired.com/wiredscience/2009/11/nuclear-propulsion-in-space/) 
The Russian space agency may build a nuclear-powered spacecraft with the blessing of the country’s leader, Russian and international media reported Thursday. The craft would cost $600 million and Russian scientists claim it could be ready as early as 2012. “The idea [of nuclear-powered spaceflight] has bright prospects, and if Russia could stage a breakthrough it could become our main contribution to any future international program of deep space exploration,” Andrei Ionin, an independent Moscow-based space expert, told Christian Science Monitor. Building a nuclear-powered spacecraft is feasible, said Patrick McDaniel, a nuclear engineer and co-director of the University of New Mexico’s Institute for Space and Nuclear Power Studies, but probably not in the short time frame that the Russians have proposed. “To have a test article that they could test on the ground, that’s very reasonable,” McDaniel said. “To have a completed system, that’s highly unlikely.” If the spaceship actually gets built, it would complete a half-century quest to bring nuclear power to space propulsion, beginning with a 1947 report by North American Aviation to the Air Force. It’s not hard to see why engineers would want to use nuclear power. Fission reactors provide a lot of power for their size, which is a key attribute in designing space systems. One engineer claims nuclear rockets are inherently twice as efficient as their chemical brethren. Their attributes could have increased the exploration range of the space program, nuclear propulsion advocates argue, allowing us to get to more interesting places. “We could have done a lot more things in space. We could have gone more places,” McDaniel said of nuclear rocket research. “It’s highly likely we would have gone to Mars.” The current plans to potentially return to Mars do not include a nuclear rocket, but several decades of plans from the 1950s through the 1980s just assumed that nuclear power would be a part of the effort to reach the Red Planet. Toward that end, the Air Force, which preceded NASA in managing space programs, created Project Rover in conjunction with Los Alamos National Laboratory. The goal of Rover was to develop a reactor that could be used for propulsion. Various incarnations of the reactor the scientists developed, called Kiwi, were tested at Jackass Flats, Nevada (see video). The idea behind the reactor was to use the heat generated by fission to heat hydrogen, which would expand, generating the force to push the rocket. None of the reactors ran for more than eight minutes, but they were considered to have met their goals. Technically, they worked. Though the exhaust from the rockets is radioactive, the first serious program to build a nuclear-powered rocket, Project Rover, enjoyed broad government support, even after it hit some cost overrun problems in the early 1960s. “Everyone likes Rover — the White House, the Atomic Energy Commission, the National Aeronautics and Space Administration,”Time magazine wrote in 1962. “Senator [Clinton] Anderson insists that nuclear-powered rocketry is as important to U.S. security as the hydrogen bomb.” Beginning in July 1958, with the creation of NASA, work on nuclear rockets became the provenance of the Space Nuclear Propulsion Office. They began to consolidate the various programs, creating the Nuclear Engine for Rocket Vehicle Application program. Further reactor and nuclear rocket development occurred under NERVA. Several other reactors and rocket designs were tested, most successfully the Phoebus and XE-Prime. There were test failures, but the programs, overall, are considered technical successes. Beyond the nuclear rocket designs, the United States also launched a small nuclear reactor, SNAP10a, into space that generated electricity. It orbited for 43 days before a non-reactor-related technical failure shut it down. (See the video for an animated explanation of the project.)
Nuke Propulsion Safe/Good

Nuclear Propulsion is safe and efficient in long term missions

Red Colony 3

(3-5 Brian Rudo, staff writer, “Nuclear Propulsion and What It Means to Space Exploration” http://www.redcolony.com/art.php?id=0303050&printer=pdf)
Since the beginning of time we have been fascinated with what makes up the world around us. The ancient Greeks first gave us the atom, and work by Renaissance philosophers and the beginning of modern science gave us more and more detailed insight into the structure of atoms and chemical interactions. Rutherford’s discovery of the nucleus and the lightning-fast discoveries that followed it have led to deeper consequences than anyone of any other time period could have imagined. Since the discovery of the fission of an atom’s nucleus and the accompanying release of energy, the world has been poised on the brink of complete destruction. Everyone knows about nuclear weapons and nuclear power. Many people believe that it is too dangerous to experiment with, and too costly to work with. Many also believe that it is nuclear technology that will save mankind. But the reality of nuclear technology, as in any other technology, is that the results are what we make out of it. In the 1930s and 1940s, scientists at the Los Alamos National Laboratory successfully attempted to construct a nuclear bomb. This has been arguably the greatest discovery in the history of humankind for its implications to the very nature of the political and societal structure of today. But this was not their only achievement. Los Alamos researchers investigated everything from electricity generation to nuclear-powered aircraft, and it was in many cases not the technological limitations themselves that stopped research, but bureaucratic issues. In the 1940s it was believed that we were on the brink of achieving all of man’s eternal goals: the end of war, the end of hunger, and reaching to the stars. In reality the implications were much less beneficial to mankind. With the nuclear power disasters of the twentieth century, notably Chernobyl and Three Mile Island, the public has withdrawn from nuclear power. Further problems that have halted nuclear power generation have resulted from the storage of nuclear waste. Public disfavor with anything nuclear has extended itself into space. When the Cassini probe launched in 1997, its 73 pounds of plutonium sparked protests that called into question any future nuclear project in space. Protesters contended that an error in launch or an encounter with Earth later on in the voyage could result in dangerous radioactivity raining down from the sky. What the protestors failed to realize was the actual risk involved: the increase in radioactivity that would result from the destruction of Cassini would have been equivalent to a 15,000th of a normal lifetime absorption of radioactivity. There is most likely more radioactivity in a tanning booth or dental X-ray. Nuclear Propulsion Yet the advantages, if public disfavor can be overcome, are enormous. Non-nuclear spacecraft are not only 1/6limited in propulsion speed and range and payload, but also the power available to instrumentation onboard. The 1997 Sojourner rover on Mars stopped functioning after only days because its solar panels had become dust-coated and ineffective, not because of any equipment failure. A nuclear rover under development by NASA for launch in 2009 would be able to travel hundreds of miles and last for months to years on the Martian surface, and its sensors could have orders of magnitudes more power, leading to much more data gained. A spacecraft proposal that would use fission-heated oxygen-hydrogen reactions that would allow cheap daily commuter flights to the moon for thousands of years is under consideration in NASA, and five-year missions to Pluto have been proposed with nuclear fission propulsion. There is no end to what this technology can give us. So if safety can be assured, within limits of course, and the benefits are so great, what is stopping us from developing these projects and having the entire solar system at our grasp? The answer is mostly political, not technical. Fortunately, NASA has managed to press ahead in its recent nuclear initiative, now named Project Prometheus. NASA will invest billions of dollars over five years to develop and launch a nuclear-powered spacecraft. Unlike past nuclear efforts in space, such as the above-mentioned Cassini, the Prometheus craft will be propelled by nuclear electric propulsion, with power generated from nuclear fission. There are three main classifications of nuclear propulsion, and three methods of powering them. Radioisotope Decay • • Electric Propulsion Nuclear Fission Reactor • Nuclear Explosive Propulsion • Nuclear Thermal Propulsion • • Nuclear Electric Propulsion Nuclear Fusion • Nuclear Explosive Propulsion • Nuclear Thermal Propulsion • • Nuclear Electric Propulsion 2/6Radioisotope decay has been demonstrated feasible and used in many missions for decades. It relies on the natural release of energy when the fuel, for example plutonium, decays into an isotope of uranium, releasing energy. This provides a continuous, safe source of power. This electrical power is then used to accelerate propellant and then eject it at high velocity to propel the craft. The main limitation of this method is the raw amount of power that can be generated. It is mostly useful for long-term, low velocity propulsion. It also is one of the safest methods of nuclear propulsion, as no fission reaction is taking place and there is little danger of complications. Nuclear fission is the most well known form of nuclear technology. In simplest terms, nuclear fission relies on neutrons bombarding nuclei of uranium or plutonium and forcing the separation of these elements into other elements, releasing energy. This energy output is several orders of magnitude above radioisotope decay and chemical propulsion. The Project Prometheus goal, a 100-kilowatt reactor, is a thousand times the energy output of a moderate-sized solar panel like the ones used on the Pathfinder mission for the Sojourner rover. It is the difference between a desk light and a stadium lighting system
Nuclear propulsion solves the problems of chemical propulsion 

Messier 10—masters degree in Science, Technology and Public Policy from The George Washington University, where I studied at the Space Policy Institute. I am a graduate of the International Space University and holds a B.A. in Journalism from Rider University.
(9-30, Doug, Parabolic Arc, “Perminov: Mars Trips Could Take 2-4 Months With Nuclear Propulsion” http://www.parabolicarc.com/2010/09/30/perminov-mars-trips-24-months-nuclear-propulsion/)
The attempts to improve parameters of the existing rocket propulsion systems are unreasonable, Roscosmos Head Anatoly Perminov stated, questioned by news media during the International Astronautical Congress in Prague. “No matter, how many experts in the world, and no matter how much they work, they would provide maximum improvement of any existing propulsion which is measured in a fraction of percent only. The most has been made of the available propulsions â€“ liquid or solid-propellant. Any attempt to improve the thrust or momentum is hopeless,” the Head of the Russian Federal Space Agency said. On the other hand, he believes, nuclear propulsion is able to improve these parameters significantly: “To make an example of a mission to Mars. With the current propulsion it takes 1.5-2 years, with the nuclear one it would be 2-4 months.” According to Perminov, an alternative option may appear in the future, but the current technologies do not provide it. He added that nuclear propulsion systems are considered for large-scale human missions, not for small spacecraft which could use other type of propulsion â€“ ionic engines or solar wind energy. Roscosmos Head reminded that heavy and super-heavy-lift launchers were being developed in Russia. These are to fly from new space port Vostochny. “Development and evolution of the new space port in the Far East imply several milestones. The first one covers development of the Rus-M rocket to be used to launch spacecraft, cargo supply and possibly human space vehicles. This milestone to last from 2015 to 2020, is to include launches as well,â€� Perminov explained. He added the 50-60-t launcher of heavy class would appear in 2020s, and the superheavy (150t)- in around 2030. Perminov said that the new launchers might be tested in flight from Baikonur first. “Baikonur is located at the territory of Kazakhstan, which is under renting by Russia till 2050. I am sure that we will continue using this port for Soyuz, Zenith, Proton launches until this date. We will continue using this systems, and building the new space port in parallel,” Roscosmos Head stated. 

ASRGs > RTGs 
ASRGs better than RTGs

Nasa 11

(Space Radioisotope Power Systems Stirling Radioisotope Generator official NASA REPORT, pg 1-2, http://www.ne.doe.gov/pdffiles/factsheets/spaceradioisotopepowersystemsasrg.pdf 2011]
For nearly fifty years, Radioisotope Thermoelectric Generators (RTGs) have provided safe, reliable electric power for NASA missions where solar power is not feasible. Although RTGs have performed with exceptional reliability over very long mission durations, they are limited by the low conversion efficiency of thermoelectric materials, with system efficiencies typically ranging from about 5-7%. Because Plutonium-238 (Pu-238) is an extremely limited resource, for which the United States currently has no production capacity, DOE and NASA are pursuing higher-efficiency systems such as the Advanced Stirling Radioisotope Generator (ASRG) that would reduce the amount of Pu-238 required for a given electric power output. Each ASRG is projected to produce 130-140 Watts of power using less than 1 kg of Pu-238 fuel. This is less than 25% of the Pu-238 that would be required for a comparable RTG. The ASRGs advancements are made possible by the use of highly efficient Stirling engines coupled with linear alternators (together known as Advanced Stirling Convertors, or ASCs) to convert the natural radioactive decay heat of Pu-238 into electricity. Although Stirling engines have been in use since the early 1800s, they have never been used to generate electricity for spacecraft. This is because the benefits they offer also bring some challenges that must first be overcome. Unlike RTGs, the ASRG is a complex thermodynamic system with moving parts. Like any dynamic system, it requires a controller to maintain optimum performance, to prevent piston overstroke and to convert the AC output of its alternators to DC suitable for a spacecraft bus. This level of complexity is manageable and will be worth accepting to gain the benefits offered by the ASRG, once it has been proven to offer the high reliability demanded of spacecraft power systems. Cryocoolers using similar technology have been used on NASA missions, but no dynamic system has yet been used in space for power production. Before the ASRG can be considered as an alternative to RTGs for NASA missions, a flight-like system must be built and demonstrated, and its reliability must be well understood. These are the primary near-term goals of the ASRG project. The ASRG builds on years of Stirling convertor technology development and reliability testing conducted by the NASA Glenn Research Center (GRC) and on an earlier system design. A flight-like engineering unit ASRG was tested during the first part of 2008. The generator underwent a series of tests to characterize its performance in a variety of environments, including vibration, shock and thermal vacuum tests that simulate the environments the system must survive during launch and in space. The next step toward use of ASRG on a mission is qualification. This phase involves building, fueling and testing an ASRG that is of the same design and rigorous quality requirements as one that would be used for flight. After qualification, a flight generator could be available for NASA mission use as early as 2015.

***2ac Stuff

a2 QPQ CP – Russia 

Russia say no—they have denied it in the past
Aviation Week 11/29/2010 (Frank Morring, JR, “Bolden Treads Softly On China, Other Issues” http://www.aviationweek.com/aw/generic/story.jsp?id=news/asd/2010/11/25/02.xml&headline=Bolden%20Treads%20Softly%20On%20China,%20Other%20Issues&channel=space 

Similarly, Permanov’s list of possible new space ventures with NASA, including development of a nuclear propulsion system, joint missions to low lunar orbit andasteroids, and a robotic landing on Mercury, is going nowhere fast. The Russian space leader presented the list at a Nov. 18 meeting of the bilateral Space Cooperation Working Group, but Bolden says the most substantive work involved protocols for future meetings. The U.S. hopes to use the list of possible bilateral projects as a way to encourage Russia to take a more active role in the multilateral working group coordinating long-term space exploration plans. 
“If the international partners think it’s worthwhile, we the United States would be more than happy to do a bilateral effort with the Russians, but we wanted that to be international instead of just the United States and Russia deciding something off on the side.” Note - Bolden = Current NASA Administrator 

a2 Space Mil DA
RTG’s are lightweight plutonium-238 reactors that can provide unlimited energy for extremely long distances as far as the sun – safe designs and non weapon grade means we don’t link to space mil DA’s

Hagen 98 – Director and member of the INSEAP (Regina, Nuclear Powered Space Missions - Past and Future, http://www.space4peace.org/ianus/npsm2.htm) 
RTGs are lightweight, compact spacecraft power systems that are highly reliable. RTGs are not nuclear reactors and have no moving parts. They use neither fission nor fusion processes to produce energy. Instead, they provide power through the natural radioactive decay of plutonium (mostly Pu-238, a non-weaponsgrade isotope). The heat generated by this natural process is changed into electricity by solid-state thermoelectric converters. RTGs enable spacecraft to operate at significant distances from the Sun or in other areas where solar power systems would not be feasible. In this context, they remain unmatched for power output, reliability and durability. Safety Design More than 30 years have been invested in the engineering, safety analysis and testing of RTGs. Safety features are incorporated into the RTG's design, and extensive testing has demonstrated that they can withstand physical conditions more severe than those expected from most accidents. First, the fuel is in the heat-resistant, ceramic form of plutonium dioxide, which reduces its chance of vaporizing in fire or reentry environments. This ceramic-form fuel is also highly insoluble, has a low chemical reactivity, and primarily fractures into large, non-respirable particles and chunks. These characteristics help to mitigate the potential health effects from accidents involving the release of this fuel. Second, the fuel is divided among 18 small, independent modular units, each with its own heat shield and impact shell. This design reduces the chances of fuel release in an accident because all modules would not be equally impacted in an accident. Third, multiple layers of protective materials, including iridium capsules and high-strength graphite blocks, are used to protect the fuel and prevent its accidental release. Iridium is a metal that has a very high melting point and is strong, corrosion resistant and chemically compatible with plutonium dioxide. These characteristics make iridium useful for protecting and containing each fuel pellet. Graphite is used because it is lightweight and highly heat-resistant." [ESTEC/b]4 On its web page "Cassini RTG Information", NASA’s Jet Propulsion Laboratory gives additional technical information: "Each RTG NASA uses on recent planetary spacecraft contains approximately 10.9 kg (24 lb.) of plutonium dioxide fuel. On Galileo's two RTGs, that amounted to a total of about 48 lb. On Cassini, which has three RTGs, it's about 72 lb. ... RTGs have been used on 23 U.S. space missions including Voyager, Pioneer, Viking, Apollo, and more recently the Galileo and Ulysses missions5. As in the past, Cassini's RTGs are to be provided by the U.S. Department of Energy (DoE). Heat source technology pursued by DoE has resulted in several models of an RTG power system, evolving from the Systems for Nuclear Auxiliary Power (SNAP)-RTG to the Multi-Hundred Watt (MHW)-RTG, to the currently used General Purpose Heat Source (GPHS)-RTG used on Galileo, Ulysses and Cassini spacecraft. The GPHS technology is the culmination of almost 25 years of design evolution. A GPHS-RTG assembly weighs 56 kg (123.5 lb), is approximately 113 cm (44.5 in) long and 43 cm (16.8 in) in diameter and contains 10.9 kg (24 lb) of plutonium dioxide fuel. At launch, the three RTGs will provide a total of 888 watts of electrical power from 13,182 watts of heat. By the end of the mission the power output will be 628 watts." [JPL/c] A specific aspect of RTG usage is pointed out by Canadian journalist Michael Bein: "Although the American planners have obviously been concerned enough about safety to draft general criteria and institute a three-step, multi-agency review process that must be completed before each launch, there are a number of weaknesses in the U.S. regulatory system vis a vis NPS [Nuclear Powered Satellites]. First of all, there is no licensing by an independent authority like the Nuclear Regulatory Commission, the watchdog of America’s commercial nuclear power industry. All the nuclear missions flown to date have been classed as research devices and have therefore been exempted from licensing under a provision of the Atomic Energy Act. DoE, meanwhile, reserves the right to approve deviations from the published safety criteria. And, perhaps most importantly, there is no provision for public participation in the safety review process." [BEIN] 
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