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[bookmark: _GoBack]Huge laundry list of nuclear incentives and construction now
Johnson ’12 (US Campaign Trail: is nuclear in the equation? By John Johnson on Apr 25, 2012, nuclear energy expert and analyst, Nuclear Energy Insider, Nuclear Business Intelligence http://analysis.nuclearenergyinsider.com/new-build/us-campaign-trail-nuclear-equation

Just the same, the Obama Administration is considered a nuclear supporter, having made several moves to help jumpstart America’s nuclear energy industry. Obama plugged nuclear power during his first State Of The Union speech several years ago, and has generally been upbeat about the energy source’s future in the U.S. The Campaign Obama, a Democrat, will face Mitt Romney in the November election. Romney is expected to be named the official Republican nominee in August. While Romney has not taken a stance on nuclear energy during his campaign, the Obama administration has made significant investments in the sector, including a $450m budget request in March intended to advance the development of American-made small modular reactors (SMRs). Congress still needs to approve the authorization for funding. The SMRs are expected to be ready for commercial use within 10 years, and are intended for small electric grids and for locations that cannot support large reactors, offering utilities the flexibility to scale production as demand changes. “The Obama Administration and the Energy Department are committed to an all-of-the-above energy strategy that develops every source of American energy, including nuclear power, and strengthens our competitive edge in the global clean energy race,” U.S. Energy Secretary Steven Chu said when the program was announced. “Through the funding for small modular nuclear reactors, the Energy Department and private industry are working to position America as the leader in advanced nuclear energy technology and manufacturing.” John Keeley, manager of media relations for the Nuclear Energy Institute, said that the Obama administration has done what it can to support the deployment on new build-outs in the United States to build out nuclear, as well as supporting research and development efforts, such as those in the small reactor space. Research support In addition, the U.S. has invested $170 million in research grants at more than 70 universities, supporting research and development into a full spectrum of technologies, from advanced reactor concepts to enhanced safety design. “The President was explicit in his State Of The Union speech about the virtues of nuclear as a technology and its role in clean air generation,” said Keeley. “And he has been supportive of developing more nuclear plants in this country. Those initiatives have to be identified as significant evidence of support for the nuclear sector.” There are currently 104 nuclear power reactors operating in the U.S. in 31 states, operated by 30 different utilities. There are four new nuclear reactors being built in the U.S., including two in George at total expected cost of $14bn. In another sign of the U.S support for the industry, the federal government provided utility company Southern with an $8.3bn loan guarantee for the Vogtle Units 3 and 4, the first new nuclear plants to be built in the U.S. in the last 30 years. They are expected to be operational in 2016 and 2017. The U.S. Energy Department has also supported the Vogtle project and the development of the next generation of nuclear reactors by providing more than $200m through a cost-share agreement to support the licensing reviews for the Westinghouse AP1000 reactor design certification. In addition to the Vogtle plants, SCANA, a subsidiary of South Carolina Electric & Gas Co. plans to add two reactors to its nuclear power plant near Jenkinsville, S.C., by 2016 and 2019. 

However, federal funding has been cut for the GT-MHR project- this will destroy chances for commercialization
Gibbs ’11 (December 2011 NGNP Project 2011 Status and Path Forward December 2011 Idaho National Laboratory Next Generation Nuclear Plant Project Idaho Falls, Idaho 83415 Prepared for the U.S. Department of Energy Office of Nuclear Energy Under DOE Idaho Operations Office Contract DEAC07-05ID14517 Greg A Gibbs

The result of the Secretary’s letter is that the NGNP Project at INL will be reconfigured as an R&D Program early in CY 2012 and a considerably reduced scope of work will be managed by the VHTR TDO at INL. The reduced scope will include supporting a limited set of ongoing R&D priorities and continuing the pre-application licensing activities built around the series of white papers, associated responses to NRC Requests for Additional Information, and the pending NRC policy issue assessment reports. No design work will be performed, consistent with the direction from DOE in April 2009, although such design work is considered necessary to support these licensing activities and to otherwise further the development and deployment of the HTGR technology. Although the Secretary’s October letter did not provide conditions or a schedule for restarting full NGNP Project activities, for purposes of the structure of this report, the INL-managed NGNP Project has assumed that a resumption of full scope activities for development and deployment of the HTGR technology may occur at some future date. The objective of this report is to provide a baseline from which future development and deployment of the HTGR technology can progress. This baseline is derived from results of the considerable development work completed by the NGNP Project at the time of this writing and insights of the NGNP Project on the work that is needed to complete technology development, design, and licensing to commercialize the technology. In the meantime, the following recommended activities are specifically directed at maximizing the future value gained from the considerable investment in technology development by DOE over the past 6 years and minimizing the startup time to resume a larger scope of development and deployment activities at some future time. Future Activities to Commercialize HTGR Technology The capabilities of the HTGR have attracted the attention of an ever-increasing number of industries as an option to address ongoing environmental concerns, large price variability, and unsure availability associated with traditional fossil fuels used for energy and feedstock. However, the HTGR option will exist only if the necessary investment is made to complete its development and commercialize the technology through initial deployment in industry. This investment requires a collaborative commitment between the private sector interests and government. The fundamental risks to investors are those associated with modifying the NRC technical and policy infrastructure to support licensing of HTGRs and ensuring that viable business cases can be built around the economics of HTGR nuclear energy systems. 

Funding for new next generation reactors was slashed- this kills US nuclear leadership
Lowen ’12 (Testimony by Eric P. Loewen Ph.D. President, American Nuclear Society House Appropriations Subcommittee on Energy and Water Development On the FY 2013 Energy and Water Development Appropriations Bill March 30, 2012

 The Advanced Reactor Concepts program should be funded at the FY 2012 enacted levels. ANS recognizes that the administration has de-prioritized the development of socalled Generation IV reactor designs. However, its proposed 43% cut in funding for the Advanced Reactor Concepts program will essentially relinquish US global leadership in an American technology and throw away previous US investments. Forgoing this leadership directly impacts our ability to promote US safety and nonproliferation standards around the world for these technologies. The Next Generation Nuclear Plant project should be funded at its authorized amount in EPAC of 2005 in FY 2013. ANS believes that DOE should fund the NGNP project for success and near-term results rather than settle for a slower pace of licensing “framework” activities. Developing a licensing “framework” does not establish technology leadership, rather it concrete foundations of this first-of-kind project that will establish the US as technology leaders. Sadly however, the 47% percent cut proposed by the administration would not allow DOE to even pursue its stated “framework” course, and would also continue to cause irreversible losses to a program established in EPAC 2005. For instance, several samples of advanced fuels currently being tested in the INL Advanced Test Reactor would have to be prematurely removed, thereby destroying valuable scientific data (that took years to create), and not keeping with Congresses vision of the project established by law in 2005.
Round 3/4- Water

Water shortages are killing millions and will cause extinction- only new reactors can solve
Nisan ‘7 ( The report was prepared by S. Nisan (France). The IAEA officer responsible for this publication was B.M. Misra of the Division of Nuclear Power. STATUS OF NUCLEAR DESALINATION IN IAEA MEMBER STATES IAEA, VIENNA, 2007 IAEA-TECDOC-1524 ISBN 92–0–112806–1 ISSN 1011–4289 © IAEA, 2007 Printed by the IAEA in Austria January 2007 (Gender Modified)

 Water is indispensable for the very existence of [hu]mankind and for human development. Water is not only a natural resource, it is a component of prosperity: water being the most important consumption article in the world, its worldwide availability should be guaranteed to all. The total quantity of water available on earth is about 1000 million km3 and covers nearly 70% of the globe, whereas the total world water consumption does not exceed 2100 km3 /year. At first sight this would seem rather reassuring. However, 97.5% of the available water is highly saline or brackish. Of the remaining 2.5%, nearly 70% is in the form of ice (Antarctica, Greenland, etc.). Yet another large fraction is locked in the soil humidity and deep underground aquifers. Consequently the effective amount of water, directly accessible to human beings is only 0.007% (or, about 70 000 km3 ). Even this fraction is very unevenly distributed over the planet. Moreover, rapidly increasing populations, rising standards of living, continued development of tourism, progressive industrialization and expansion of irrigation agriculture have already led to acute water shortages and stresses in many regions of the world as shown in red in Figure 1. In Figure 1 countries which will face “economic water shortages” (i.e. inadequacy of supply and demand) are shown and regions with diagonal lines are the ones which will import more than 10% of their cereal consumption in 2025. It should be recalled that to produce 1 ton of cereals one requires 1000 m3 of water [1]. The import of cereals is thus indirectly the import of water. Water resources are not only rare but they are extremely fragile. Because of unprecedented human activities, in addition to reasons given above, they are now rapidly dwindling. Thus, for example, in 1960 the available water resources in Africa were about 15 000 m3 /capita/year. In 2025, they would be only 2000 m3 /capita/year (Figure 2). If nothing is done and business as usual continues, according to GEO-2000, an assessment by UN’s Environmental Program, nearly two thirds of the world population would be without adequate water supplies by 2025. Already several countries in Southern Europe, Middle East, North Africa, South Asia and South America are facing severe water shortages. As a result “today 1.1 billion persons do not have access to drinking water; 2.5 billion persons live in unsatisfactory hygienic conditions; five million persons (a majority of which are children) die each year of diseases (mostly preventable) related to water related shortage and hygiene” 1 . This is equivalent to a large Airbus, full of children, crashing every hour. Water related problems are numerous. They are so diversified that there is no single solution to meet the water demands in a given country. All alternate solutions of water supply, notably water recycling, more efficient use of water, modernisation of water distribution networks to avoid leakages and the desalination of brackish or seawater, are thus required to meet the ever increasing water demands. It has been generally recognised in most international circles, dealing with water related problems, that seawater desalination could be an attractive, non-conventional water resource to meet the rising water demands. This is because: • It so happens that a large fraction of the populations of water stressed countries resides near the sea coasts. • Seawater reserves are practically unlimited. • Desalination, which was once a technology for the rich, is gradually becoming an affordable process for all. Desalination costs are still high but there is a very high potential in some desalination processes for further research and innovation, leading to considerable cost reductions. It is for this reason that several IAEA Member States have undertaken R&D in desalination technologies with the aim of producing large amounts of desalted water at the lowest possible cost. Nuclear desalination is defined to be the production of potable water from seawater in a facility in which a nuclear reactor is used as the source of energy for the desalination process. Electrical and/or thermal energy may be used in the desalination process. The facility may be dedicated solely to the production of potable water, or may be used for the generation of electricity and production of potable water, in which case only a portion of the total energy output of the reactor is used for water production Nuclear power is a proven technology, which has provided more than 16% of world electricity supply in over 30 countries. More than ten thousand reactor-years of operating experience have been accumulated over the past 5 decades. In recent years, the option of combining nuclear power with seawater desalination has been explored to tackle water shortage problem. Over 175 reactor-years of operating experience on nuclear desalination have been accumulated worldwide. Several demonstration programs of nuclear desalination are also in progress to confirm its technical and economical viability under country-specific conditions, with technical co-ordination or support of IAEA. In this context, nuclear desalination now appears to be the only technically feasible, economically viable and sustainable solution to meet the future water demands, requiring large scale seawater desalination: • Nuclear desalination is economically competitive, as compared to desalination by the fossil energy sources (Section 4), • Nuclear reactors provide heat in a large range of temperatures, which allows easy adaptation for any desalination process. • Some nuclear reactors furnish waste heat (normally evacuated to the heat sink) at ideal temperatures for desalination. • Desalination is an energy intensive process. Over the long term, desalination with fossil energy sources would not be compatible with sustainable development: fossil fuels reserves are finite and must be conserved for other essential uses whereas demands for desalted water would continue to increase. Furthermore, the combustion of fossil fuels would produce large amounts of greenhouse gases and toxic emissions. Basing the estimations to only the Mediterranean region, it can be shown that around 2020, there will be additional need of water production of about 10 million m3 /day. If nuclear instead of fossil fuelled option is chosen, then one could avoid about: - 200 000 000 t/year of CO2, - 200 000 t/year of SO2, - 60 000 t/year of NOx, and - 16 000 t/year of other hydrocarbons. The figures extrapolated to the world desalination capacities would lead to more than double the amounts given above [2]. 

Specifically, GT-MHRs are the only way to solve coming water shortages- models and studies prove
Nisan ‘7 (Utilisation of waste heat from GT‑MHR and PBMR reactors for nuclear desalination  Saied Dardoura, Simon Nisana*, Francoise Charbitb "CEA, Cadarache, F‑13108, Saint Paul‑lez‑Durance, France Tel. +33 (4) 42 25 4628; Fax: +33 (4) 42 25 3635; email: simon.nisan@cea.fr bUniversité Paul Cezanne, LPPE, F‑13090 Aix‑en‑Provence, France  1. Utilisation of waste heat from GT–MHR and PBMR reactors for nuclear desalination. Dardour, Saied; Nisan, Simon; Charbit, Françoise. Desalination vol. 205 issue 1-3 February 5, 2007. p. 254-268
	
The gas turbine‑modular helium cooled reactor (GT‑MHR) is currently being developed by an international consortium; the pebble bed modular reactor (PBMR) is to be constructed in South Africa. In both these reactors, circulating helium that has to be compressed in two successive stages cools the reactor core. For thermodynamic reasons, these compression stages require pre‑cooling of the helium to about 26°C through the use of pre‑cooler and intercooler helium‑water heat exchangers. Considerable thermal power (300 MWth) is thus dissipated in the precooler and the intercooler. This thermal power is then evacuated to the heat sink. Depending upon the specific designs, the temperature ranges of the water in these exchangers could be between 80 and 130°C. This is an ideal range for desalination in a multiple‑effect distillation (MED) plant, which can be coupled between a mixer (of the flows from the pre‑cooler and the intercooler) and the switch‑ cooling unit, evacuating the heat to the heat sink (sea or river). It is thus interesting to evaluate the desalination costs of such a system, utilising virtually free heat. The usual code for desalination cost evaluation is the DEEP software, developed by the International Atomic Energy Agency. Actual versions of DEEP do not have models for GT‑MHR and the PBMR providing heat for desalination. This paper describes the successive steps that led CEA to the development of these models from basic thermodynamic considerations and their integration in the new, CEA version of the DEEP code. The models are then applied to a realistic case study based on the TUINDESAL project [1]. It is shown that the desalination cost of a GT‑MHR + MED system is 34% lower than that of a gas turbine, combined cycle plant + MED system, for a fossil fuel price of about 21 $!bbl and a discount rate of 8%. Under the same conditions, this cost is 2% lower for the PBMR + MED systems1. Introduction  Water is indispensable for the very existence of [hu]mankind and for human development. Water is not only a natural resource, but is also a component of prosperity: water being the most important consumer article in the world, its worldwide availability should be guaranteed to all. However, it is now generally recognised that in the decades to come, many regions of the planet will face water scarcity or water stress. In this context, desalination is considered as a complementary, economically attractive and sustainable solution to meet ever‑increasing water demands. Desalination by nuclear reactors is particularly attractive in view of the low costs and its environmentally friendly characteristics, as has been discussed previously [1]. Two of the most commonly used desalination processes are multipleeffect distillation (MED) and reverse osmosis (RO). MED uses mainly thermal energy and some electricity to drive the auxiliary systems. RO uses only electrical (or mechanical) energy. In both cases, part of the useful energy is diverted to produce desalted water. If the desalting capacity is high, this energy loss could be very significant. An alternative, providing virtually free heat to be used with the MED process, is based on the utilisation of gas‑cooled, high temperature reactors. Thus, for example, in the two such reactors currently being developed the gas turbine‑modular helium cooled reactor (GT‑MHR) and the pebble bed modular reactor (PBMR) circulating helium, which has to be compressed in two successive stages, cools the reactor core. For thermodynamic reasons, these compression stages require pre‑cooling of the helium to about 26°C through the use of the pre‑cooler and intercooler helium‑water heat exchangers. Considerable thermal power (300 MWth) is thus dissipated in the pre‑cooler and the intercooler. This thermal power is then evacuated to the heat sink. Depending upon the specific designs, the temperature ranges of the water in these exchangers  could be between 80 and 130°C. This is an ideal range for desalination for a MED plant, which can be coupled between a mixer (of the flows from the pre‑cooler and the intercooler) and the switch‑ cooling unit, evacuating the heat to the heat sink, (sea or river). This paper describes the successive stages that led to the development of physical and mathematical models enabling the calculation of desalination costs of the GT‑MHR and the PBMR providing free heat (Fig. 1).  2. Modelling approach  It is obvious that the performances of an integrated nuclear desalination system are mainly dependent on those of the nuclear reactor, providing the required desalination energy. An integrated system is an optimal combination of an energy source and an appropriate desalination process, producing both electricity and water and constituting a component of an overall strategy for alleviating water shortages at a given site. The basis of any modelling of the coupled system is thus to correlate the thermodynamic performances of the reactor (power produced, turbine efficiency, waste heat produced and evacuated, output temperature of the cooling water, etc.) to the characteristics of the site (essentially, the temperature of the heat sink) and the characteristics of the MED plant. This is realised in three main steps: • modelling of principal reactor components, relevant to the integrated system; • characteristics of the intermediate circuit, required for safety reasons, and linking the reactor to the desalination process; • characteristics of the desalination process itself.  

Water scarcity will cause war not coop- current conflicts prove
Rasmussen 11 – CEO, Monday Morning; Founder, Green Growth Leaders, founder of the Copenhagen Climate Council (Erik, 04/12, “Prepare for the Next Conflict: Water Wars,” http://www.huffingtonpost.com/erik-rasmussen/water-wars_b_844101.html)

For years experts have set out warnings of how the earth will be affected by the water crises, with millions dying and increasing conflicts over dwindling resources. They have proclaimed -- in line with the report from the US Senate -- that the water scarcity is a security issue, and that it will yield political stress with a risk of international water wars. This has been reflected in the oft-repeated observation that water will likely replace oil as a future cause of war between nations. Today the first glimpses of the coming water wars are emerging. Many countries in the Middle East, Africa, Central and South Asia -- e.g. Afghanistan, Pakistan, China, Kenya, Egypt, and India -- are already feeling the direct consequences of the water scarcity -- with the competition for water leading to social unrest, conflict and migration. This month the escalating concerns about the possibility of water wars triggered calls by Zafar Adeel, chair of UN-Water, for the UN to promote "hydro-diplomacy" in the Middle East and North Africa in order to avoid or at least manage emerging tensions over access to water. The gloomy outlook of our global fresh water resources points in the direction that the current conflicts and instability in these countries are only glimpses of the water wars expected to unfold in the future. Thus we need to address the water crisis that can quickly escalate and become a great humanitarian crisis and also a global safety problem.

Water shortages cause extinction
NASCA ‘6 (NASCA 06 National Association for Scientific & Cultural Appreciation [ “Water Shortages – Only A Matter Of Time.” http://www.nasca.org.uk/Strange_relics_/water/water.html) 

Water is one of the prime essentials for life as we know it. The plain fact is - no water, no life! This becomes all the more worrying when we realise that the worlds supply of drinkable water will soon diminish quite rapidly. In fact a recent report commissioned by the United Nations has emphasised that by the year 2025 at least 66% of the worlds population will be without an adequate water supply.   As a disaster in the making water shortage ranks in the top category. Without water we are finished, and it is thus imperative that we protect the mechanism through which we derive our supply of this life giving fluid. Unfortunately the exact opposite is the case. We are doing incalculable damage to the planets capacity to generate water and this will have far ranging consequences for the not too distant future.   The United Nations has warned that burning of fossil fuels is the prime cause of water shortage. While there may be other reasons such as increased solar activity it is clear that this is a situation over which we can exert a great deal of control. If not then the future will be very bleak indeed! Already the warning signs are there.   The last year has seen devastating heatwaves in many parts of the world including the USA where the state of Texas experienced its worst drought on record. Elsewhere in the United States forest fires raged out of control, while other regions of the globe experienced drought conditions that were even more severe. Parts of Iran, Afgahnistan, China and other neighbouring countries experienced their worst droughts on record. These conditions also extended throughout many parts of Africa and it is clear that if circumstances remain unchanged we are facing a disaster of epic proportions. Moreover it will be one for which there is no easy answer.   The spectre of a world water shortage evokes a truly frightening scenario. In fact the United Nations warns that disputes over water will become the prime source of conflict in the not too distant future. Where these shortages become ever more acute it could forseeably lead to the brink of nuclear conflict. On a lesser scale water, and the price of it, will acquire an importance somewhat like the current value placed on oil. The difference of course is that while oil is not vital for life, water most certainly is!   It seems clear then that in future years countries rich in water will enjoy an importance that perhaps they do not have today. In these circumstances power shifts are inevitable, and this will undoubtedly create its own strife and tension. In the long term the implications do not look encouraging. It is a two edged sword. First the shortage of water, and then the increased stresses this will impose upon an already stressed world of politics. It means that answers need to be found immediately. Answers that will both ameliorate the damage to the environment, and also find new sources of water for future consumption. If not, and the problem is left unresolved there will eventually come the day when we shall find ourselves with a nightmare situation for which there will be no obvious answer.

Best studies go aff – water scarcity causes conflict-
Montenegro ‘9 (Maywa, editor and writer at Seed magazine, “The Truth About Water Wars,” May 14, 2009 http://seedmagazine.com/content/article/the_truth_about_water_wars/)

It’s often been said that the next resource wars will be fought not over oil but over water. In 2007 an 18-month study of Sudan by the UN Environment Program concluded that the conflict in Darfur had its roots in climate change and water shortages. According to the report, disappearing pasture and evaporating water holes—rainfall is down 30 percent over 40 years in some parts of the Sahel—had sparked dispute between herders and farmers and threatened to trigger a succession of new wars across Africa. Months later, the British nonprofit International Alert released a study identifying 46 countries—home to 2.7 billion people—where water and climate stresses could ignite violent conflict by 2025, prompting UN Secretary-General Ban Ki-moon to say, “The consequences for humanity are grave. Water scarcity threatens economic and social gains and is a potent fuel for wars and conflict.” Those remarks came just as David Zhang of Hong Kong University published a study linking water shortages to violence throughout history. Analyzing half a millennium’s worth of human conflict—more than 8,000 wars—Zhang concluded that climate change and resulting water shortages had been a far greater trigger than previously imagined. “We are on alert, because this gives us the indication that resource shortage is the main cause of war,” Zhang told the London Times. Now, in UNESCO’s third major World Water Development Report, released in March at the World Water Forum in Istanbul, the threat is again plainly stated: “As climate change and adverse water impacts increase in politically charged areas, conflicts will likely intensify, requiring new and rapid adaptive security strategies.”

Central Asian water scarcity kills stability and US cooperation in the region 
Dinar et al. ’12 (SHLOMI DINAR is associate professor in the Department of Politics and International Relations and associate director of the School of International and Public Affairs at Florida International University. LUCIA DE STEFANO is associate professor at Complutense University of Madrid and researcher at the Water Observatory of the Botín Foundation. JAMES DUNCAN is consultant on natural resource governance and geography with the World Bank. KERSTIN STAHL is senior scientist at the Institute of Hydrology in the University of Freiburg. KENNETH M. STRZEPEK is research scientist with the Massachusetts Institute of Technology Joint Program on the Science and Policy of Global Change. AARON T. WOLF is a professor of geography in the College of Earth, Ocean, and Atmospheric Sciences at Oregon State University. Shlomi Dinar, Lucia De Stefano, James Duncan, Kerstin Stahl, Kenneth M. Strzepek, Aaron T. Wolf October 18, 2012 Article Summary and Author Biography

 UP IN THE ARAL Another water basin of concern is the Aral Sea, which is shared by Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan. The basin consists of two major rivers, the Syr Darya and Amu Darya. During the Soviet era, these two rivers were managed relatively effectively. The break-up of the Soviet Union, however, ended that. The major dispute now is between upstream Kyrgyzstan and downstream Uzbekistan over the Syr Darya. During the winter, Kyrgyzstan needs flowing water to produce hydroelectricity whereas Uzbekistan needs to store water to later irrigate cotton fields. The countries have made several attempts to resolve the dispute. In particular, downstream Uzbekistan, which is rich in fuel and gas, has provided energy to Kyrgyzstan to compensate for keeping water in its large reservoirs until the cotton-growing season. Such barter agreements, however, have had limited success because they are easily manipulated. Downstream states might deliver less fuel during a rainy year, claiming they need less water from upstream reservoirs, and upstream states might deliver less water in retaliation. Kyrgyzstan, frustrated and desperate for energy in winter months, plans to build mega hydro-electric plants in its territory. And another upstream state, Tajikistan, is likewise considering hydro-electricity to satiate its own energy needs. Meanwhile, Uzbekistan is building large reservoirs. Although these plans might make sense in the very near term, they are inefficient in the medium and long term because they don't solve the real needs of downstream states for large storage capacity to protect against water variability across time. In fact, both Kyrgyzstan and Uzbekistan, along with Kazakhstan, will see substantial increases in water variability between now and 2050. And so, the need to share the benefits of existing large-capacity upstream reservoirs and coordinate water uses through strong and more efficient inter-state agreements is unavoidable. A stabilized Aral Sea basin would also benefit the United States. With its withdrawal from Afghanistan, Washington has been courting Uzbekistan as a potential alternative ally and provider of stability in the region. The Uzbek government seems willing to host U.S. military bases and work as a counter-weight to Russia. Kyrgyzstan is also an important regional player. The Manas Air Base, the U.S. military installation near Bishkek, is an important transit point. The country is also working with the United States to battle drug trafficking and infiltration of criminal and insurgent groups. Regional instability could disrupt any of these strategic relationships. If the past is any indication, the world probably does not need to worry about impending water wars. But they must recognize how tensions over water can easily fuel larger conflicts and distract states from other important geopolitical and domestic priorities. Since formal inter-state institutions are key to alleviating tensions over shared resources, it would be wise, then, for the involved governments as well as the international community to negotiate sufficiently robust agreements to deal with impending environmental change. Otherwise, freshwater will only further frustrate stability efforts in the world's volatile regions.

Centrial Asian instability goes nuclear
Blank 2k (Stephen J. - Expert on the Soviet Bloc for the Strategic Studies Institute, “American Grand Strategy and the Transcaspian Region”, World Affairs. 9-22)

Thus many structural conditions for conventional war or protracted ethnic conflict where third parties intervene now exist in the Transcaucasus and Central Asia. The outbreak of violence by disaffected Islamic elements, the drug trade, the Chechen wars, and the unresolved ethnopolitical conflicts that dot the region, not to mention the undemocratic and unbalanced distribution of income across corrupt governments, provide plenty of tinder for future fires. Many Third World conflicts generated by local structural factors also have great potential for unintended escalation. Big powers often feel obliged to rescue their proxies and proteges. One or another big power may fail to grasp the stakes for the other side since interests here are not as clear as in Europe. Hence commitments involving the use of nuclear weapons or perhaps even conventional war to prevent defeat of a client are not well established or clear as in Europe. For instance, in 1993 Turkish noises about intervening on behalf of Azerbaijan induced Russian leaders to threaten a nuclear war in that case. Precisely because Turkey is a NATO ally but probably could not prevail in a long war against Russia, or if it could, would conceivably trigger a potential nuclear blow (not a small possibility given the erratic nature of Russia's declared nuclear strategies), the danger of major war is higher here than almost everywhere else in the CIS or the "arc of crisis" from the Balkans to China. As Richard Betts has observed, The greatest danger lies in areas where (1) the potential for serious instability is high; (2) both superpowers perceive vital interests; (3) neither recognizes that the other's perceived interest or commitment is as great as its own; (4) both have the capability to inject conventional forces; and (5) neither has willing proxies capable of settling the situation.(77)

US Central Asian cooperation is key to Afghan stability and broader stability
Nichol ’12 (Central Asia: Regional Developments and Implications for U.S. Interests Jim Nichol Specialist in Russian and Eurasian Affairs September 19, 2012 Congressional Research Service 7-5700 www.crs.gov RL33458 

U.S. policy toward the Central Asian states has aimed at facilitating their cooperation with U.S. and NATO stabilization efforts in Afghanistan and their efforts to combat terrorism; proliferation; and trafficking in arms, drugs, and persons. Other U.S. objectives have included promoting free markets, democratization, human rights, energy development, and the forging of East-West and Central Asia-South Asia trade links. Such policies aim to help the states become what various U.S. administrations have considered to be responsible members of the international community rather than to degenerate into xenophobic, extremist, and anti-Western regimes that contribute to wider regional conflict and instability. Soon after the terrorist attacks on the United States on September 11, 2001, all the Central Asian “front-line” states offered over-flight and other support for coalition anti-terrorism operations in Afghanistan. Kyrgyzstan, Tajikistan, and Uzbekistan hosted coalition troops and provided access to airbases. In 2003, Kazakhstan and Uzbekistan also endorsed coalition military action in Iraq. About two dozen Kazakhstani troops served in Iraq until late 2008. Uzbekistan rescinded U.S. basing rights in 2005 after the United States criticized the reported killing of civilians in the town of Andijon. In early 2009, Kyrgyzstan ordered a U.S. base in that country to close, allegedly because of Russian inducements and U.S. reluctance to meet Kyrgyz requests for greatly increased lease payments. An agreement on continued U.S. use of the Manas Transit Center was reached in June 2009. In recent years, most of the regional states also participate in the Northern Distribution Network for the transport of U.S. and NATO supplies into and out of Afghanistan. Policymakers have tailored U.S. policy in Central Asia to the varying characteristics of these states. U.S. interests in Kazakhstan have included securing and eliminating Soviet-era nuclear and biological weapons materials and facilities. U.S. energy firms have invested in oil and natural gas development in Kazakhstan and Turkmenistan, and successive administrations have backed diverse export routes to the West for these resources. U.S. policy toward Kyrgyzstan has long included support for its civil society. In Tajikistan, the United States focuses on developmental assistance to bolster the fragile economy and address high poverty rates. U.S. relations with Uzbekistan—the most populous state in the heart of the region—were cool after 2005, but recently have improved. Congress has been at the forefront in advocating increased U.S. ties with Central Asia, and in providing backing for the region for the transit of equipment and supplies for U.S.-led stabilization efforts in Afghanistan. Congress has pursued these goals through hearings and legislation on humanitarian, economic, and democratization assistance; security issues; and human rights. During the 112 th Congress, the Members may review assistance for bolstering regional border and customs controls and other safeguards to prevent the proliferation of weapons of mass destruction (WMD), combating trafficking in persons and drugs, encouraging regional integration with South Asia and Europe, advancing energy security, and countering terrorism. Support for these goals also has been viewed as contributing to stabilization and reconstruction operations by the United States and NATO in Afghanistan. For several years, Congress has placed conditions on assistance to Kazakhstan and Uzbekistan because of concerns about human rights abuses and lagging democratization (the Secretary of State may waive such conditions). Congress will continue to consider how to balance these varied U.S. interests in the region. 

Afghanistan instability causes multiple global nuclear wars
Carafano ’10 (Con: Obama must win fast in Afghanistan or risk new wars across the globe By JAMES JAY CARAFANO   Saturday, Jan. 2, 2010 James Jay Carafano is a senior research fellow for national security at The Heritage Foundation and directs its Allison Center for Foreign Policy Studies.
 
There’s little chance Kabul will become Saigon 1968. If the war in Afghanistan starts going south for allied forces, President Obama will probably quit rather than risk getting bogged down. President Lyndon B. Johnson considered Vietnam more a distraction than a national mission, yet he ramped up the troop commitment all the same. In 1968, the North Vietnamese launched a major offensive during the Tet holiday. They lost that battle. Badly! But the fact that they were able to mount such a large-scale offensive gave many Americans—including Walter Cronkite—the impression that the war wasn’t winnable. As “the U.S. is bogged down” became the common view, Johnson’s presidency fell to ashes. Not much chance Obama will go that route. If the violence skyrockets next year and it looks as though the president’s ambitious objectives can’t be met, Afghanistan could look a lot more like Vietnam in 1973. U.S. forces withdrew. Our abandoned ally was soon overrun. South Vietnam became a gulag; Cambodia sprouted the killing fields; life in Laos was just plain lousy. By 1979, the Sino-Vietnamese war erupted. We can expect similar results if Obama’s Afghan strategy fails and he opts to cut and run. Most forget that throwing South Vietnam to the wolves made the world a far more dangerous place. The Soviets saw it as an unmistakable sign that America was in decline. They abetted military incursions in Africa, the Middle East, southern Asia and Latin America. They went on a conventional- and nuclear-arms spending spree. They stockpiled enough smallpox and anthrax to kill the world several times over. State-sponsorship of terrorism came into fashion. Osama bin Laden called America a “paper tiger.” If we live down to that moniker in Afghanistan, odds are the world will get a lot less safe. Al-Qaida would be back in the game. Regional terrorists would go after both Pakistan and India—potentially triggering a nuclear war between the two countries. Sensing a Washington in retreat, Iran and North Korea could shift their nuclear programs into overdrive, hoping to save their failing economies by selling their nuclear weapons and technologies to all comers. Their nervous neighbors would want nuclear arms of their own. The resulting nuclear arms race could be far more dangerous than the Cold War’s two-bloc standoff. With multiple, independent, nuclear powers cautiously eyeing one another, the world would look a lot more like Europe in 1914, when precarious shifting alliances snowballed into a very big, tragic war. The list goes on. There is no question that countries such as Russia, China and Venezuela would rethink their strategic calculus as well. That could produce all kinds of serious regional challenges for the United States. Our allies might rethink things as well. Australia has already hiked its defense spending because it can’t be sure the United States will remain a responsible security partner. NATO might well fall apart. Europe could be left with only a puny EU military force incapable of defending the interests of its nations. 

Water scarcity causes Pakistan collapse
RT ‘12 (Russia today, citing an intelligence report from The Office of the Director of National Intelligence “Global 'water war' threat by 2030 - US intelligence,” March 22nd, http://rt.com/news/water-conflict-terrorism-rivers-239/)

And while the prospect of “water wars” has been touted for decades, it may start to become reality within a decade. The ODNI predicts that by 2040 water demand will outstrip current supply by 40 per cent. Impoverished volatile states will be worst off Water shortages “will hinder the ability of key countries to produce food and generate energy, posing a risk to global food markets and hobbling economic growth.” North Africa, the Middle East and South Asia will be hit the hardest, the report states. And while the coming shortage is a manageable problem for richer countries, it is a deadly “destabilizing factor” in poorer ones. As a rule, economically disadvantaged countries are already prone to political, social and religious turmoil, and failure to provide water for farmers and city dwellers can be the spark for wider “state failure.” Among those most vulnerable to this scenario are Sudan, Pakistan and Iraq, which are all locked in debilitating civil conflicts, and Somalia, which has effectively ceased to function as a state. ODNI envisages countries restricting water for its own citizens to “pressure populations and suppress separatist elements.” The report predicts many ordinary citizens will have to resort to the kind of purification tablets currently used by soldiers and hikers to obtain clean water. Most dangerously, there are whole clusters of unstable countries fighting for the same waterways. The report lists the Nile, which runs through Uganda, Ethiopia, Sudan and Egypt, the Jordan, which runs through Israel and several Arab countries, and the Indus, which is shared by Pakistan and India. These areas are managed by special commissions, and the report states that “historically, water tensions have led to more water-sharing agreements than violent conflicts.” But once there is not enough water to go around, these fragile pacts may collapse, with “more powerful upstream nations impeding or cutting off downstream flow.”

Pakistan instability causes nuclear war
Pitt ‘9 (New York Times and internationally bestselling author of two books: "War on Iraq: What Team Bush Doesn't Want You to Know" and "The Greatest Sedition Is Silence." (5/8/09, William, “Unstable Pakistan Threatens the World,” http://www.arabamericannews.com/news/index.php?mod=article&cat=commentary&article=2183) 

But a suicide bomber in Pakistan rammed a car packed with explosives into a jeep filled with troops today, killing five and wounding as many as 21, including several children who were waiting for a ride to school. Residents of the region where the attack took place are fleeing in terror as gunfire rings out around them, and government forces have been unable to quell the violence. Two regional government officials were beheaded by militants in retaliation for the killing of other militants by government forces. As familiar as this sounds, it did not take place where we have come to expect such terrible events. This, unfortunately, is a whole new ballgame. It is part of another conflict that is brewing, one which puts what is happening in Iraq and Afghanistan in deep shade, and which represents a grave and growing threat to us all. Pakistan is now trembling on the edge of violent chaos, and is doing so with nuclear weapons in its hip pocket, right in the middle of one of the most dangerous neighborhoods in the world. The situation in brief: Pakistan for years has been a nation in turmoil, run by a shaky government supported by a corrupted system, dominated by a blatantly criminal security service, and threatened by a large fundamentalist Islamic population with deep ties to the Taliban in Afghanistan. All this is piled atop an ongoing standoff with neighboring India that has been the center of political gravity in the region for more than half a century. The fact that Pakistan, and India, and Russia, and China all possess nuclear weapons and share the same space means any ongoing or escalating violence over there has the real potential to crack open the very gates of Hell itself. Recently, the Taliban made a military push into the northwest Pakistani region around the Swat Valley. According to a recent Reuters report: The (Pakistani) army deployed troops in Swat in October 2007 and used artillery and gunship helicopters to reassert control. But insecurity mounted after a civilian government came to power last year and tried to reach a negotiated settlement. A peace accord fell apart in May 2008. After that, hundreds — including soldiers, militants and civilians — died in battles. Militants unleashed a reign of terror, killing and beheading politicians, singers, soldiers and opponents. They banned female education and destroyed nearly 200 girls' schools. About 1,200 people were killed since late 2007 and 250,000 to 500,000 fled, leaving the militants in virtual control. Pakistan offered on February 16 to introduce Islamic law in the Swat valley and neighboring areas in a bid to take the steam out of the insurgency. The militants announced an indefinite cease-fire after the army said it was halting operations in the region. President Asif Ali Zardari signed a regulation imposing sharia in the area last month. But the Taliban refused to give up their guns and pushed into Buner and another district adjacent to Swat, intent on spreading their rule. The United States, already embroiled in a war against Taliban forces in Afghanistan, must now face the possibility that Pakistan could collapse under the mounting threat of Taliban forces there. Military and diplomatic advisers to President Obama, uncertain how best to proceed, now face one of the great nightmare scenarios of our time. "Recent militant gains in Pakistan," reported The New York Times on Monday, "have so alarmed the White House that the national security adviser, Gen. James L. Jones, described the situation as 'one of the very most serious problems we face.'" "Security was deteriorating rapidly," reported The Washington Post on Monday, "particularly in the mountains along the Afghan border that harbor al-Qaeda and the Taliban, intelligence chiefs reported, and there were signs that those groups were working with indigenous extremists in Pakistan's populous Punjabi heartland. The Pakistani government was mired in political bickering. The army, still fixated on its historical adversary India, remained ill-equipped and unwilling to throw its full weight into the counterinsurgency fight. But despite the threat the intelligence conveyed, Obama has only limited options for dealing with it. Anti-American feeling in Pakistan is high, and a U.S. combat presence is prohibited. The United States is fighting Pakistan-based extremists by proxy, through an army over which it has little control, in alliance with a government in which it has little confidence." It is believed Pakistan is currently in possession of between 60 and 100 nuclear weapons. Because Pakistan's stability is threatened by the wide swath of its population that shares ethnic, cultural and religious connections to the fundamentalist Islamic populace of Afghanistan, fears over what could happen to those nuclear weapons if the Pakistani government collapses are very real. "As the insurgency of the Taliban and Al Qaeda spreads in Pakistan," reported the Times last week, "senior American officials say they are increasingly concerned about new vulnerabilities for Pakistan's nuclear arsenal, including the potential for militants to snatch a weapon in transport or to insert sympathizers into laboratories or fuel-production facilities. In public, the administration has only hinted at those concerns, repeating the formulation that the Bush administration used: that it has faith in the Pakistani Army. But that cooperation, according to officials who would not speak for attribution because of the sensitivity surrounding the exchanges between Washington and Islamabad, has been sharply limited when the subject has turned to the vulnerabilities in the Pakistani nuclear infrastructure." "The prospect of turmoil in Pakistan sends shivers up the spines of those U.S. officials charged with keeping tabs on foreign nuclear weapons," reported Time Magazine last month. "Pakistan is thought to possess about 100 — the U.S. isn't sure of the total, and may not know where all of them are. Still, if Pakistan collapses, the U.S. military is primed to enter the country and secure as many of those weapons as it can, according to U.S. officials. Pakistani officials insist their personnel safeguards are stringent, but a sleeper cell could cause big trouble, U.S. officials say." In other words, a shaky Pakistan spells trouble for everyone, especially if America loses the footrace to secure those weapons in the event of the worst-case scenario. If Pakistani militants ever succeed in toppling the government, several very dangerous events could happen at once. Nuclear-armed India could be galvanized into military action of some kind, as could nuclear-armed China or nuclear-armed Russia. If the Pakistani government does fall, and all those Pakistani nukes are not immediately accounted for and secured, the specter (or reality) of loose nukes falling into the hands of terrorist organizations could place the entire world on a collision course with unimaginable disaster. We have all been paying a great deal of attention to Iraq and Afghanistan, and rightly so. The developing situation in Pakistan, however, needs to be placed immediately on the front burner. The Obama administration appears to be gravely serious about addressing the situation. So should we all.


Round 3/4- Plutonium

GT-MHR’s are critical to plutonium disposition- this is key to solve prolif
Haynes ‘6 (Mark Haynes, Vice President of Energy Development for General Atomics, JULY 20, 2006 U.S. NONPROLIFERATION STRATEGY:   HEARING  BEFORE THE COMMITTEE ON INTERNATIONAL RELATIONS HOUSE OF REPRESENTATIVES)

THE INTERSECTION OF HTGRS AND NON–PROLIFERATION  We believe there are four ways in which HTGRs are relevant to non-proliferation:  1. Superior non-proliferation characteristics: The presence of significant quantities of fissile material in all reactor cores (HTGR or otherwise) and in spent nuclear fuel makes these sources susceptible to use for proliferation purposes. Enrichment of nuclear fuels to establish core criticality has the same, perhaps higher susceptibility. The highly visible signatures and difficult and expensive recovery and refinement processes necessary for proliferant materials extraction from reactor cores, enrichment processes and spent nuclear fuels provide the most important means of verifying non-proliferation compliance.    HTGRs have superior characteristics because their robust ceramic-coated fuel form increases processing and extraction difficulty and because the core of HTGRs is inherently more diffuse in terms of concentration of nuclear materials. Consequently, significant quantities of HTGR fuel would be more difficult to pilfer and more difficult to use for nefarious purposes. In addition, because the HTGR is designed to be built entirely underground, it will have arguably superior security and non-proliferation benefits compared to large, above-ground installations.  Joint Development Project with Russia: For the past several years, DOE's NNSA and several key Russian nuclear institutes and laboratories have been working to develop the Gas Turbine Modular Helium Reactor (GT–MHR) for the purpose of destroying surplus Russian weapons plutonium. The goal of this unique, 50 / 50 cost-shared program with Russia is to construct one or more GT–MHR modules to replace the existing plutonium production reactor at Seversk. The GT–MHR reactor(s) will burn Russian surplus weapons plutonium and produce electric power and heat for that city.      This program is successful for several reasons: First, there is a strong feeling of mutual respect and shared goals between U.S. and Russian personnel. Second, the Russians are genuinely interested in the HTGR as a potential commercial reactor because of its efficiency, safety, security and versatility, and particularly because of its ability to support efficient hydrogen production. This interest has been expressed at the highest levels of the Russian government. Third, because of the Russian interest in the technology, they are sharing half of the costs and hence, have a high degree of incentive. Finally, the business model mandates delivery and approval of work products before payment is made.        A valuable opportunity for U.S. non-proliferation efforts and international nuclear cooperation exists as the Russian non-proliferation program proceeds simultaneously with other gas reactor efforts in the U.S.: the Next Generation Reactor Project at the Idaho National Lab and the High Temperature Test and Teaching Reactor (HT3R) at the University of Texas Permian Basin. A parallel and collaborative development path in the U.S. and Russia for this reactor provides early implementation of technology that contributes to non-proliferation, global energy security and revitalization of the U.S. nuclear power industry.      Almost needless to say, we are extremely pleased to see the recent news that the President wants to move forward with a civilian nuclear energy agreement with Russia. Our own experience with our Russian counterparts has been very productive and we believe has served to strengthen the ties between our nations and lessen nuclear proliferation concerns. There is every reason to suppose that other similar arrangements could expand these positive impacts and serve to mutually benefit our industrial bases.   3. The Importance of Rebuilding a U.S. owned Nuclear Technology and Supply Industry: The U.S. nuclear technology and supply industry, once the clear world leader, has suffered a steep decline in the past 30 years and has been substantially eclipsed by the industries of other countries who maintain and nourish their commitments to nuclear growth. In most cases, these foreign nuclear capabilities are either owned outright or substantially supported by their respective governments.  The loss of U.S.-owned capability and technology is almost certainly very damaging to U.S. non-proliferation interests, especially in the context of growing world interest in expanded nuclear power capabilities. When the U.S. government goes to the international negotiating table, it should have a menu of ''carrots'' in addition to ''sticks'' to encourage favorable outcomes. Lack of a diverse U.S. owned industry and the relative scarcity of attractive products will no doubt drive some negotiating parties to develop their nuclear relationships with other nations that have stronger nuclear industries and valuable products. A strong U.S. nuclear technology and supply industry working around the world provides added value by strengthening foreign relationships and helping establish a more favorable balance of trade.    If true Generation IV reactors are the way the world will ultimately go, then the U.S industry needs to be positioned to compete in this arena. As I mentioned before, HTGRs are the most near term, most flexible and likely the most economic of the next generation (''Generation IV'') reactors. There seems to be little doubt that importers of nuclear capability will seek out the most cost-effective and safest reactors available. Therefore, exporters must offer efficient and safe systems that are as proliferation resistant and secure as possible. HTGRs look very good in all these measures and should be regarded as a prime competitive opportunity by our country.  4. Nuclear Waste Management: The proper and secure management of spent nuclear fuel has important non-proliferation implications particularly because of its plutonium content. In fact, the President's Global Nuclear Energy Partnership (GNEP) is, in large measure, directed at addressing the long-term proliferation implications of nuclear waste through recycling and the burning of the plutonium and other waste products in fast-spectrum Advanced Burner Reactors. Because of the nuclear characteristics of the core and their extremely robust ceramic coated fuel, HTGRs have excellent and unique characteristics in terms of their ability to burn almost any kind of fissionable material, including plutonium and the other most long-lived and toxic components of nuclear waste. Further, once waste products are substantially or completely burned in an HTGR, the ceramic fuel cladding serves as a built in and very long-lived waste package. So, our belief is that HTGRs can and should play an important role in the GNEP because in addition to their ability to economically produce electric power, hydrogen and high quality process heat, they might also provide another waste management option in addition to the proposed Advanced Burner Reactor. SUMMARY  Improved technology, including the GT–MHR, is of course not a one-stop solution to the complex array of proliferation issues that exist today and will continue to persist for an indefinite period. But many nations around the world including China, India, Russia, Canada, France, South Africa, South Korea, Lithuania, and Estonia, are moving quickly in the direction of substantially increasing their nuclear energy generating capacity.  There seems to be little doubt that nuclear power will grow substantially worldwide whether or not the U.S. participates. As this growth happens, it is vitally important that the technology choices are the right ones. Reactor concepts that provide the most proliferation resistant power system and fuel cycle will make substantial contributions to inhibiting proliferation and assuring non-proliferation compliance on the part of user nations. Rebuilding a U.S. industry that can provide such systems to other nations is one of the best ways to discourage proliferation and assure compliance with non-proliferation protocols.  We believe that the U.S. government should implement a development plan with U.S. industry to address a variety of safe and economically attractive nuclear technology options. In the face of a steep increase of worldwide nuclear generating capacity, to do  otherwise would be penny wise and pound-foolish. Such a plan would help assure that the U.S. was the major ''player'' in world non-proliferation negotiations and would increase our ability to respond to future uncertainties. 

Prolif causes extinction-  it will be fast and dangerous
Kroenig ’12 (Matthew Kroenig: The History of Proliferation Optimism: Does It Have A Future? NPEC asked Council on Foreign Relations Stanton Nuclear Security Fellow and Georgetown University assistant professor of government Matthew Kroenig to review the bidding. His take and bottom line is that such nuclear optimism always was strained, that it remains far less popular out of academe than in and with cause. May 26, 2012 AUTHOR: Matthew Kroenig: Assistant Professor of Government, Georgetown University and Stanton Nuclear Security Fellow, Council on Foreign Relations The History of Proliferation Optimism (PDF) 173.80 KB The History of Proliferation Optimism: Does It Have A Future? Prepared for the Nonproliferation Policy Education Center

The greatest threat posed by the spread of nuclear weapons is nuclear war. The more states in possession of nuclear weapons, the greater the probability that somewhere, someday, there is a catastrophic nuclear war. A nuclear exchange between the two superpowers during the Cold War could have arguably resulted in human extinction and a nuclear exchange between states with smaller nuclear arsenals, such as India and Pakistan, could still result in millions of deaths and casualties, billions of dollars of economic devastation, environmental degradation, and a parade of other horrors. To date, nuclear weapons have only been used in warfare once. In 1945, the United States used one nuclear weapon each on Hiroshima and Nagasaki, bringing World War II to a close. Many analysts point to sixty-five-plus-year tradition of nuclear non-use as evidence that nuclear weapons are unusable, but it would be naïve to think that nuclear weapons will never be used again. After all, analysts in the 1990s argued that worldwide economic downturns like the great depression were a thing of the past, only to be surprised by the dot-com bubble bursting in the later 1990s and the Great Recession of the late Naughts.[53] This author, for one, would be surprised if nuclear weapons are not used in my lifetime. Before reaching a state of MAD, new nuclear states go through a transition period in which they lack a secure-second strike capability. In this context, one or both states might believe that it has an incentive to use nuclear weapons first. For example, if Iran acquires nuclear weapons neither Iran, nor its nuclear-armed rival, Israel, will have a secure, second-strike capability. Even though it is believed to have a large arsenal, given its small size and lack of strategic depth, Israel might not be confident that it could absorb a nuclear strike and respond with a devastating counterstrike. Similarly, Iran might eventually be able to build a large and survivable nuclear arsenal, but, when it first crosses the nuclear threshold, Tehran will have a small and vulnerable nuclear force. In these pre-MAD situations, there are at least three ways that nuclear war could occur. First, the state with the nuclear advantage might believe it has a splendid first strike capability. In a crisis, Israel might, therefore, decide to launch a preemptive nuclear strike to disarm Iran’s nuclear capabilities and eliminate the threat of nuclear war against Israel. Indeed, this incentive might be further increased by Israel’s aggressive strategic culture that emphasizes preemptive action. Second, the state with a small and vulnerable nuclear arsenal, in this case Iran, might feel use ‘em or loose ‘em pressures. That is, if Tehran believes that Israel might launch a preemptive strike, Iran might decide to strike first rather than risk having its entire nuclear arsenal destroyed. Third, as Thomas Schelling has argued, nuclear war could result due to the reciprocal fear of surprise attack.[54] If there are advantages to striking first, one state might start a nuclear war in the belief that war is inevitable and that it would be better to go first than to go second. In a future Israeli-Iranian crisis, for example, Israel and Iran might both prefer to avoid a nuclear war, but decide to strike first rather than suffer a devastating first attack from an opponent. Even in a world of MAD, there is a risk of nuclear war. Rational deterrence theory assumes nuclear-armed states are governed by rational leaders that would not intentionally launch a suicidal nuclear war. This assumption appears to have applied to past and current nuclear powers, but there is no guarantee that it will continue to hold in the future. For example, Iran’s theocratic government, despite its inflammatory rhetoric, has followed a fairly pragmatic foreign policy since 1979, but it contains leaders who genuinely hold millenarian religious worldviews who could one day ascend to power and have their finger on the nuclear trigger. We cannot rule out the possibility that, as nuclear weapons continue to spread, one leader will choose to launch a nuclear war, knowing full well that it could result in self-destruction. One does not need to resort to irrationality, however, to imagine a nuclear war under MAD. Nuclear weapons may deter leaders from intentionally launching full-scale wars, but they do not mean the end of international politics. As was discussed above, nuclear-armed states still have conflicts of interest and leaders still seek to coerce nuclear-armed adversaries. This leads to the credibility problem that is at the heart of modern deterrence theory: how can you threaten to launch a suicidal nuclear war? Deterrence theorists have devised at least two answers to this question. First, as stated above, leaders can choose to launch a limited nuclear war.[55] This strategy might be especially attractive to states in a position of conventional military inferiority that might have an incentive to escalate a crisis quickly. During the Cold War, the United States was willing to use nuclear weapons first to stop a Soviet invasion of Western Europe given NATO’s conventional inferiority in continental Europe. As Russia’s conventional military power has deteriorated since the end of the Cold War, Moscow has come to rely more heavily on nuclear use in its strategic doctrine. Indeed, Russian strategy calls for the use of nuclear weapons early in a conflict (something that most Western strategists would consider to be escalatory) as a way to de-escalate a crisis. Similarly, Pakistan’s military plans for nuclear use in the event of an invasion from conventionally stronger India. And finally, Chinese generals openly talk about the possibility of nuclear use against a U.S. superpower in a possible East Asia contingency. Second, as was also discussed above leaders can make a “threat that leaves something to chance.”[56] They can initiate a nuclear crisis. By playing these risky games of nuclear brinkmanship, states can increases the risk of nuclear war in an attempt to force a less resolved adversary to back down. Historical crises have not resulted in nuclear war, but many of them, including the 1962 Cuban Missile Crisis, have come close. And scholars have documented historical incidents when accidents could have led to war.[57] When we think about future nuclear crisis dyads, such as India and Pakistan and Iran and Israel, there are fewer sources of stability that existed during the Cold War, meaning that there is a very real risk that a future Middle East crisis could result in a devastating nuclear exchange. Nuclear terrorism. The spread of nuclear weapons also increases the risk of nuclear terrorism.[58] It used to be said that “terrorists want a lot of people watching, not a lot of people dead,” but the terrorist attacks of September 11, 2001 changed expert perceptions of the terrorist threat.[59] September 11th demonstrated that Al Qaeda and other modern terrorist groups are interested in imposing massive casualties and there are few better ways of killing large numbers of civilians than detonating a nuclear weapon in a major metropolitan area. And, while September 11th was one of the greatest tragedies in American history, it would have been much worse had Osama Bin Laden been able to acquire nuclear weapons. Osama Bin Laden declared it a “religious duty” for Al Qaeda to acquire nuclear weapons and radical clerics have issued fatwas declaring it permissible to use nuclear weapons in Jihad against the West.[60] Unlike states, which can be deterred, there is little doubt that if terrorists acquired nuclear weapons, they would use them. Indeed, in recent years, many U.S. politicians and security analysts have agreed that nuclear terrorism poses the greatest threat to U.S. national security.[61] Wanting nuclear weapons and actually possessing them, however, are two different things and many analysts have pointed out the tremendous hurdles that terrorists would have to overcome in order to acquire nuclear weapons.[62] Nevertheless, as nuclear weapons spread, the possibility that they will eventually fall into terrorist hands increases. States could intentionally transfer nuclear weapons, or the fissile material required to build them, to terrorist groups. There are good reasons why a state might be reluctant to transfer nuclear weapons to terrorists, but, as nuclear weapons spread, the possibility that a leader might someday purposely arm a terrorist group with nuclear weapons increases. Some fear, for example, that Iran, with its close ties to Hamas and Hezbollah, might be at a heightened risk of transferring nuclear weapons to terrorists. Moreover, even if no state would ever intentionally transfer nuclear capabilities to terrorists, a new nuclear state, with underdeveloped security procedures, might be vulnerable to theft, allowing terrorist groups or corrupt or ideologically-motivated insiders to transfer dangerous material to terrorists. There is evidence, for example, that representatives from Pakistan’s atomic energy establishment met with Al Qaeda members to discuss a possible nuclear deal.[63] Finally, a nuclear-armed state could collapse, resulting in a breakdown of law and order and a loose nuclear weapons problem. U.S. officials are currently very concerned about what would happen with Pakistan’s nuclear weapons if the government were to fall. As nuclear weapons spread, this problem is only further amplified. Iran is a country with a history of revolutions and a government with a tenuous hold on power. The regime change that Washing has long dreamed about in Tehran could actually become a nightmare if Iran had nuclear weapons and a break down in authority forced us to worry about the fate of Iran’s nuclear arsenal. Regional instability: The spread of nuclear weapons also emboldens nuclear powers contributing to regional instability. States that lack nuclear weapons need to fear direct military attack from other states, but states with nuclear weapons can be confident that they can deter an intentional military attack, giving them an incentive to be more aggressive in the conduct of their foreign policy. In this way, nuclear weapons provide a shield under which states can feel free to engage in lower-level aggression. Indeed, international relations theories about the “stability-instability paradox” maintain that stability at the nuclear level contributes to conventional instability.[64] Historically, we have seen that the spread of nuclear weapons has emboldened their possessors and contributed to regional instability. Recent scholarly analyses have demonstrated that, after controlling for other relevant factors, nuclear-weapon states are more likely to engage in conflict than nonnuclear-weapon states and that this aggressiveness is more pronounced in new nuclear states that have less experience with nuclear diplomacy.[65] Similarly, research on internal decision-making in Pakistan reveals that Pakistani foreign policymakers may have been emboldened by the acquisition of nuclear weapons, which encouraged them to initiate militarized disputes against India.[66] Currently, Iran restrains its foreign policy because it fears a major military retaliation from the United States or Israel, but with nuclear weapons it could feel free to push harder. A nuclear-armed Iran would likely step up support to terrorist and proxy groups and engage in more aggressive coercive diplomacy. With a nuclear-armed Iran increasingly throwing its weight around in the region, we could witness an even more crisis prone Middle East. And in a poly-nuclear Middle East with Israel, Iran, and, in the future, possibly other states, armed with nuclear weapons, any one of those crises could result in a catastrophic nuclear exchange. Nuclear proliferation can also lead to regional instability due to preventive strikes against nuclear programs. States often conduct preventive military strikes to prevent adversaries from acquiring nuclear weapons. Historically, the United States attacked German nuclear facilities during World War II, Israel bombed a nuclear reactor in Iraq in 1981, Iraq bombed Iran’s Bushehr reactors in the Iran-Iraq War in the 1980s and Iran returned the favor against an Iraqi nuclear plant, a U.S.-led international coalition destroyed Iraq’s nuclear infrastructure in the first Gulf War in 1991, and Israel bombed a Syrian nuclear reactor in 2007. These strikes have not led to extensive conflagrations in the past, but we might not be so lucky in the future. At the time of writing in 2012, the United States and Israel were polishing military plans to attack Iran’s nuclear program and some experts maintain that such a strike could very well lead to a wider war in the Middle East. Constrained freedom of action. The spread of nuclear weapons also disadvantages American’s national security by constraining U.S. freedom of action. As the most powerful country on the planet, with the ability to project power to every corner of the globe, the United States has the ability to threaten or protect every other state in the international system. This is a significant source of strategic leverage and maintaining freedom of action is an important objective of U.S. national security policy.[67] As nuclear weapons spread, however, America’s military freedom of action is constrained. The United States can use or credibly threaten to use force against nonnuclear states. The threat of military action against nuclear-armed states is much less credible, however, because nuclear-armed states can deter U.S. military action with the threat of nuclear retaliation. In January of 2012, for example, Iran threatened to close the Strait of Hormuz, a narrow Persian Gulf waterway through which roughly 20% of the world’s oil flows, and the United States issued a counter-threat, declaring that Washington would use force to reopen the Strait. If Iran had had nuclear weapons, however, Washington’s threats would have been much less credible. Would a U.S. President really be willing to risk nuclear war with Iran in order to reopen the Strait? Maybe. But, maybe not. While the United States might not be deterred in every contingency against a nuclear-armed state, it is clear that, at a minimum, the spread of nuclear weapons greatly complicates U.S. decisions to use force. Undermines alliances: The spread of nuclear weapons also complicates U.S. alliance relationships. Washington uses the promise of military protection as a way to cement its alliance structures. U.S. allies depend on America’s protection, giving Washington influence over allied states’ foreign policies. Historically, the United States has offered, and threatened to retract, the security guarantee carrot to prevent allied states from acting contrary to its interests. As nuclear weapons spread, however, alliances held together by promises of military protection are undermined in two ways. First, U.S. allies may doubt the credibility of Washington’s commitments to provide a military defense against nuclear-armed states, leading them to weaken ties with their patron. As Charles de Gaulle famously asked about the U.S. commitment to defend France from the Soviet Union during the Cold War, would Washington be willing to trade New York for Paris? Similarly, if Iran acquires nuclear weapons, U.S. partners in the Middle East, such as Israel and Gulf States, will question Washington’s resolve to defend them from Iran. After all, if the United States proves unwilling to use force to prevent Iran from acquiring nuclear weapons, would it really be willing to fight a war against a nuclear-armed Iran? Qatar, for example, already appears to be hedging its bets, loosening ties to Washington and warming to Tehran. Second, nuclear proliferation could encourage client states to acquire nuclear weapons themselves, giving them greater security independence and making them less dependable allies. According to many scholars, the acquisition of the force de frappe was instrumental in permitting the French Fifth Republic under President Charles de Gualle to pursue a foreign policy path independent from Washington at NATO.[68] Similarly, it is possible that Turkey, Saudi Arabia, and other regional states will acquire independent nuclear capabilities to counter Iran’s nuclear arsenal, greatly destabilizing an already unstable region and threatening Washington’s ability to influence regional dynamics. Further proliferation. Nuclear proliferation poses an additional threat to international peace and security because it causes further proliferation. As former Secretary of State George Schultz once said, “proliferation begets proliferation.”[69] When one country acquires nuclear weapons, its regional adversaries, feeling threatened by its neighbor’s new nuclear capabilities, are more likely to attempt to acquire nuclear weapons in response. Indeed, the history of nuclear proliferation can be read as a chain reaction of proliferation. The United States acquired nuclear weapons in response to Nazi Germany’s crash nuclear program. The Soviet Union and China acquired nuclear weapons to counter the U.S. nuclear arsenal. The United Kingdom and France went nuclear to protect themselves from the Soviet Union. India’s bomb was meant to counter China and it, in turn, spurred Pakistan to join the nuclear club. Today, we worry that, if Iran acquires nuclear weapons, other Middle Eastern countries, such as Egypt, Iraq, Turkey, and Saudi Arabia, might desire nuclear capabilities, triggering an arms race in a strategically important and volatile region.

Plutonium disposition is key to solve both horizontal and vertical prolif- the impact is extinction
Sancton ‘5 (Dispositioning military plutonium to promote nuclear non-proliferation Robert Sancton Security and Armed Conflict, Pax Christi International, Rue du Vieux Marché aux Grains, 21, B1000 Brussels, Belgium; rsancton@hotmail.com ISYP Journal on Science and World Affairs, Vol. 1, No. 2, 2005 103-112 © 2005 

Nuclear proliferation includes both horizontal and vertical proliferation activities. Horizontal proliferation occurs when states and non-state actors acquire or develop nuclear weapons for the first time, and vertical proliferation occurs when nuclear weapon states [34] quantitatively expand or qualitatively improve their nuclear arsenals [3]. Nuclear proliferation is a threat to global security because as the number of nuclear weapons in existence grows so does the likelihood that they will be intentionally or accidentally used to seriously imperil human existence. This effect is magnified because instances of proliferation increase the likelihood of further proliferation. The appearance of a new nuclear weapon state can motivate a regional adversary to undertake further proliferation in response, as in the case of Pakistan following India’s lead in the late 1960s [19]. Vertical proliferation also increases the likelihood of further proliferation if it is interpreted by state and non-state observers as evidence that existing nuclear-weapon states are not sincerely committed to fulfilling their legally-mandated disarmament commitments [6]. Military plutonium [35] is central to the problem of nuclear proliferation because the theft of such material is a possible pathway for horizontal proliferation. Furthermore, plutonium would likely be used in vertical proliferation because it is an essential component in most contemporary nuclear weapon designs. Arms control initiatives since the end of the Cold War, such as the Strategic Arms Reduction Treaty, have led to reductions in nuclear arsenals but have failed to address the proliferation risks related to military plutonium. Nuclear bombers were dismantled and missile components were crushed [36]; however, the plutonium from nuclear warheads was left intact [11]. Initiatives to restrict exports do not address these aforementioned proliferation risks. Ad hoc groups of states rather than the United Nations have implemented export controls, though these initiatives have not been effective [15]. In any case, because export controls are focused on stopping actors from acquiring either nuclear weapons or the capability to develop them, this approach does not address vertical proliferation

Vertical prolif will cause nuclear wars
Sancton ‘5 (Dispositioning military plutonium to promote nuclear non-proliferation Robert Sancton Security and Armed Conflict, Pax Christi International, Rue du Vieux Marché aux Grains, 21, B1000 Brussels, Belgium; rsancton@hotmail.com ISYP Journal on Science and World Affairs, Vol. 1, No. 2, 2005 103-112 © 2005 
	
While it is true that military plutonium inside assembled nuclear weapons is often protected by physical access barriers such as sophisticated locking mechanisms and military personnel, the risk of horizontal proliferation due to weaknesses in physical protection of military facilities has been identified in some states. While the problems in Russia and the states of the former Soviet Union have been well publicised [41], security concerns have also been raised about other countries with nuclear weapons including the United States [7]. The risk of horizontal proliferation also arises from present or potential political instability in some nuclear-weapon states, including states with weak civilian control over military plutonium and related decision-making [42]. Similarly, the facilities that contain military plutonium in states that are involved in regional and internal conflicts, including India, Israel and Pakistan, are potentially at risk of accidental or intentional attack. Considering that in the do nothing option the military plutonium remains under national control and presently most military plutonium is not under the supervision of the International Atomic Energy Agency (IAEA) [4], the risk of vertical proliferation is also present. Furthermore, the absence of vertical proliferation activities does not guarantee that they will not be undertaken in the future, especially in cases in which nuclear weapons have a central position in national security doctrines. 

GT-MHR’s are key to burn plutonium- only feasible and economical reactor
Baxter ‘95 (A.M. Baxter , R.K. Lane and R. Sherman , 9-15-95 “Combining a gas turbine modular helium reactor and an accelerator and for near total destruction of weapons grade plutonium” http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=APCPCS000346000001000347000001&idtype=cvips&gifs=yes )

Fissioning surplus weapons-grade plutonium (WG-Pu) in a reactor is an effective means of rendering this stockpile non-weapons useable. In addition the enormous energy content of the plutonium is released by the fission process and can be captured to produce valuable electric power. While no fission option has been identified that can accomplish the destruction of more than about 70% of the WG-Pu without repeated reprocessing and recycling, which presents additional opportunities for diversion, the gas turbine modular helium-cooled reactor (GT-MHR), using an annular graphite core and graphite inner and outer reflectors combines the maximum plutonium destruction and highest electrical production efficiency and economics in an inherently safe system. Accelerator driven sub-critical assemblies have also been proposed for WG-Pu destruction. These systems offer almost complete WG-Pu destruction, but achieve this goal by using circulating aqueous or molten salt solutions of the fuel, with potential safety implications. By combining the GT-MHR with an accelerator-driven sub-critical MHR assembly, the best features of both systems can be merged to achieve the near total destruction of WG-Pu in an inherently safe, diversion-proof system in which the discharged fuel elements are suitable for long term high level waste storage without the need for further processing. More than 90% total plutonium destruction, and more than 99.9% Pu-239 destruction, could be achieved. The modular concept minimizes the size of each unit so that both the GT-MHR and the accelerator would be straightforward extensions of current technology. ©1995 American Institute of Physics.

GT-MHR’s are key to burn Russian plutonium stockpiles- critical to solve nuclear reductions
Pomper ‘7 (U.S., Russia Recast Plutonium-Disposition Pact Arms Control Today » December 2007 » U.S., Russia Recast Plutonium-Disposition Pact Miles A. Pomper Mr. Pomper is a Senior Research Associate in the Washington D.C. office of CNS. His work focuses on nuclear energy, nuclear nonproliferation, nuclear security, and nuclear arms control. Before joining CNS he served as Editor-in-Chief of Arms Control Today from 2003-2009. Previously, he was the lead foreign policy reporter for CQ Weekly and Legi-Slate News Service, where he covered the full range of national security issues before Congress, and a Foreign Service Officer with the U.S. Information Agency. His career has also included the publication of book chapters, analytical articles, and reports for publications, such as Foreign Service Journal, Survival, Bulletin of the Atomic Scientists, World Politics Review, Nuclear Engineering International, and the Centre for International Governance Innovation. He holds a master's degree in international affairs from Columbia University and a master's degree in journalism from Northwestern University. 
 
The United States, on the other hand, has emphasized the arms control benefits of reducing plutonium stockpiles and the proliferation dangers from plutonium, including the threat of theft by terrorists. Since the 1990s, Washington has veered between two disposition methods: the conversion of some of excess weapons-grade plutonium into mixed-oxide (MOX) fuel for use in dedicated reactors or immobilization of the weapons-grade plutonium with high-level radioactive waste. However, the Bush administration has recently warmed to the idea of using plutonium as a source of energy, making the reprocessing of spent fuel to extract plutonium a centerpiece of its Global Nuclear Energy Partnership (GNEP). In a joint statement announced Nov. 19, Secretary of Energy Samuel Bodman and Russian Federal Atomic Energy Agency Director Sergei Kiriyenko generally endorsed the Russian approach. Under the plan, the United States will cooperate with Russia to convert the Russian weapons-grade plutonium into MOX fuel, made of plutonium and depleted uranium. Starting in 2012, Russia would irradiate this fuel, eventually employing at least two reactors, a BN-600 fast reactor currently operating at the Beloyarsk nuclear power plant and a more advanced BN-800 fast reactor under construction at the same site. The statement said the two countries also intend to continue working together on development of an advanced gas-cooled, high-temperature reactor, another potential means to dispose of Russia’s plutonium. That reactor is initially intended to burn weapons-grade plutonium at Seversk where the United States is also supporting an effort to replace two plutonium-production reactors that are used to generate electricity. Such reactors are viewed as more proliferation resistant because their fuels have a high burn-up rate and their spent fuel is difficult to reprocess. Under the plan, Russia agreed to dispose of the surplus weapons-grade plutonium “without creating new stocks of separated weapon[s]-grade plutonium.” Moscow will operate the fast reactors in a “burner” mode rather than a breeder mode, by removing the breeding blanket of depleted uranium around the reactor core. Officials from the National Nuclear Security Administration, a semi-autonomous part of the Department of Energy, said that under such a scheme the reactors will still produce plutonium as part of the reaction but consume far more plutonium fuel, thereby reducing the stockpile. Together the reactors would run through about 1.5 tons of plutonium per year. 

Burning plutonium stockpiles is critical to commitment to nuclear reductions
Bunn ‘7 (Arms Control Today » April 2007 » Troubled Disposition: Next Steps in Dealing With Excess Plutonium Troubled Disposition: Next Steps in Dealing With Excess Plutonium (April 2012) Matthew Bunn Matthew Bunn is a senior research associate in the Managing the Atom project at Harvard University's Kennedy School of Government. Previously, he served in the White House Office of Science and Technology Policy where, among other responsibilities, he staffed the interagency working group on plutonium disposition. He was the study director for the two-volume National Academy of Sciences study Management and Disposition of Excess Weapons Plutonium, published in 1994 and 1995.

The United States and Russia still possess massive stockpiles of plutonium and highly enriched uranium (HEU) built up over decades of Cold War arms racing. Today, the United States has a stockpile of about 92 metric tons of plutonium separated from spent fuel. The United States has declared that 45 tons of that material is excess to its military needs, leaving 47 tons in reserve, enough to support a stockpile of some 10,000 warheads. Russia is thought to have a stockpile of some 145 tons of separated weapons-grade plutonium, although the uncertainty in that estimate is about 25 tons, along with some 40 tons of civilian separated plutonium, which also is weapons usable. Russia has declared that “up to” 50 tons of its weapons-grade plutonium is excess to its military needs, but the only plutonium it has definitely committed to get rid of is the 34 tons covered by the PMDA. This represents one-quarter of Russia 's estimated stock of weapons-grade plutonium and one-fifth of its total stock of separated plutonium, leaving enough remaining for tens of thousands of nuclear weapons. The U.S. and Russian stockpiles of HEU are even larger.[1] Why Disposition? Because these huge stockpiles could readily be turned back into nuclear weapons, eliminating them would mark a key step toward deeper and less-reversible nuclear arms reductions. Such reductions, in turn, could strengthen international political support for measures to repair the global nonproliferation regime.

US-Russian nuclear reductions are key to solve US-Russia nuclear war
Rybachenkov ’12 (A RUSSIAN PERSPECTIVE ON THE FUTURE OF ARMS CONTROL AND MUTUAL DETERRENCE1 Vladimir Rybachenkov2 1 Text of presentation at the Fourth Annual Nuclear Deterrence Summit, Arlington, VA, USA, February 14-17, 2012. 2 Senior Research Scientist, Center for Arms Control, Energy & Environment Studies 

Though the Military doctrine of Russia and the US Nuclear Posture Review (both documents adopted in 2010) stipulate that the use of nuclear weapons would only be considered in extreme circumstance when the very existence of the state is under a threat, there is still a risk of an unauthorized or accidental launch. Moreover, in the era of globalization nuclear deterrence is inevitably conducive to further nuclear proliferation. A question emerges at this point: what should be done to move our countries away from relations framed by a model of mutually assured destruction which continues to prevail in the US – Russian dialogue? The logical answer would be to proceed gradually with further reductions of nuclear arms levels on the basis of the minimal sufficiency principle, to enhance strategic stability in the context of equal security for all and to exclude the possibility of first nuclear strike or missile launch due to a technical failure or shortage of time for the political leaders to make a decision. The New START Treaty, which reduced nuclear arsenals of Russia and the USA by 30% in comparison with the 2003 Moscow Treaty, made an important contribution to building predictability and confidence between our countries. A stage was set to further reductions eventually going down to the level of 1000 deployed warheads but evidently this would require involvement of other nuclear states. 

Russia war outweighs
Bostrom 2 (Nick, PhD and Professor of Philosophy @ Oxford, “Existential Risks: Analyzing Human Extinction Scenarios and Related Hazards,” The Journal of Evolution and Technology, March)

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. 
Round 1 and 2- Solvency


New GT-MHR’s solve all the reasons why old nuclear power is bad- just needs federal demonstration
Penner ‘7 (“S.S. Penner, Center for Energy Research, University of California, November 2007)

The modular helium reactor (MHR) is the culmination  of almost 50 years of development of the high-temperature  gas-cooled reactor (HTGR) concept. In both the pebble-  bed and prismatic-block forms, the MHR meets the   objectives established by the Generation IV (Gen IV)  International Forum to define reactors that would have  improved sustainability, economics, safety, waste management, and proliferation resistance in order to form the  basis for the ‘‘next generation’’ of nuclear power for  electricity generation and production of hydrogen for the  world energy economy. As stated in Section 6, the MHR is  a likely Gen IV design for deployment in the near term.  The MHR being developed by General Atomics in San  Diego, CA, uses stationary hexagonal prismatic blocks of  graphite to hold the coated particle uranium fuel and, for  the production of electricity, will use a closed-cycle gas  turbine power-conversion system (PCS). Because of the  high coolant outlet temperature (850–950 1C), electricity  can be generated at high efficiency (48–52%) or high-  temperature process heat can be produced to make  hydrogen from water by high-temperature electrolysis or  thermochemical water-splitting.  7.1. Historical perspective  The HTGR concept evolved from early air-cooled and  CO2-cooled reactors. To-date, seven HTGR plants have  been built and operated (Table 2). The first was the 20 MWt  Dragon test reactor in the UK, followed by the 115 MWt  Peach Bottom I in the US and the 46 MWt AVR in  Germany. These plants were followed by the 842 MWt Fort  St. Vrain (FSV) plant in the US and the 750 MWt THTR  plant in Germany. These early plants demonstrated  electricity generation from HTGR nuclear heat using the  Rankine (steam) cycle with achievable efficiencies of  35–40%. In addition to demonstrating the use of helium  coolant (with outlet temperatures as high as 950 1C) and  graphite moderator, these early plants also demonstrated  the utility of coated particle fuel, a fuel form that employs  ceramic coatings for containment of fission products at  high temperature, which is a key feature of HTGRs.  General Atomics used the HTGR technology from these  early plants to design several 2000–3000 MWt HTGR  plants and orders were received for 10 of these plants.  These orders were canceled, along with the cancellation of  orders for a large number of other nuclear power plants,  following the oil embargo in the early 1970s and the  ensuing energy-conservative measures that temporarily  reduced energy demand and the need for new electricity  generation capacity.  Recently, two additional HTGR test reactors have been  constructed and are successfully operating, namely, the  30 MWt high-temperature test reactor (HTTR) in Japan  and the 10 MWt high temperature reactor (HTR-10) in  China (Table 2.), with design-outlet temperatures of 950  and 900 1C, respectively. These reactors are current  research-phase designs.  The modular HTGR concept began in 1984 when the US  Congress challenged the nuclear industry to investigate the  potential for using HTGR technology to develop a  ‘‘simpler, safer’’ nuclear power plant design. The goal  was to develop a passively safe HTGR plant that was also  economically competitive. In the low-power-density  HTGR cores, it was found that decay heat could be  transferred passively by natural means (conduction, con-  vection, and thermal radiation) to a steel reactor vessel wall  and then thermally radiated (passively) from the vessel wall  to surrounding reactor-cavity walls for conduction to a  naturally circulating cooling system or to the ground itself.  To maintain the coated particle fuel temperatures below  damage limits during passive decay-heat removal, the core  physical size had to be limited to about 200 MWt for a solid  cylindrical core geometry. However, a 200 MWt power  plant is not projected to be economically competitive. This  estimate has led to the development of the annular core  geometry to enable larger cores and, therefore, higher  reactor powers while retaining full passive safety. The  current reference core power is 600 MWt and is known as  the MHR.  The latest changes of the Modular Helium Reactor were  made for the purpose of improving the economics of its use  and have involved replacement of the Rankine steam cycle  with a Brayton (gas turbine) cycle to boost the thermal  conversion efficiency to about 48%. The coupling of the  MHR with the gas-turbine cycle (GT) forms the GT-  MHR, which has full passive safety characteristics and is  projected to have more attractive economics than any other  generation alternative. An 1140 MWe power plant will  consist of four of these 285 MWe modules.  7.2. GT-MHR design description  The GT-MHR (Fig. 3) couples a gas-cooled MHR,  contained in one pressure vessel, with a high-efficiency  Brayton-cycle, gas-turbine power-conversion system (GT  PCS), contained in an adjacent pressure vessel. The reactor  and power-conversion vessels are located in a below-grade  concrete silo that provides high resistance to sabotage.  Key HTGR technology design characteristics of the  MHR are the use of helium coolant, graphite moderator,  and refractory-coated particle fuel. The helium coolant is  inert and remains single phase under all conditions; the  graphite moderator has high strength and stability to high  temperatures; and the refractory-coated particle fuel  retains fission products up to high temperatures.  7.2.1. Fuel  The MHR refractory-coated particle fuel (Fig. 3),  identified as TRISO-coated particle fuel, consists of a  spherical kernel of fissile fuel encapsulated in multiple  layers of refractory coatings. The multiple coating layers  form a miniature, highly corrosion-resistant pressure  vessel, and an essentially impermeable barrier to the release  of fission products. The diameter of TRISO-coated  particles is about 1 mm. The TRISO-coated fuel particles  are bonded into cylindrical fuel compacts and loaded into  hexagonal fuel blocks (Fig. 4). The TRISO coatings  provide a high-temperature, high-integrity structure for  retention of fission products to very high fuel burn-ups and  temperatures approaching 2000 1C. Normal operating  temperatures do not exceed about 1250 1C and worst-case  accident temperatures are maintained below 1600 1C.  7.2.2. Reactor  The MHR core consists of an array of hexagonal fuel  elements. The fuel elements are stacked 10 high in an  annular arrangement, enclosed in a steel pressure vessel.  Fig. 3. The GT-MHR module.   Control-rod mechanisms are located in the reactor vessel  top head, and a shutdown cooling system for maintenance  purposes only is contained in the bottom head. The helium-  outlet temperature is 850 1C. The hot outlet helium flows  from the reactor core to the gas-turbine PCS and returns to  the reactor at 490 1C. All of the core components exposed  to the heated helium are either graphite or thermally  insulated from exposure to the high-temperature helium.  Graphite has high strength, is difficult to ignite, readily  extinguished, and has dimensional stability to very high  temperatures (   1C). Because of the accident at  Chernobyl in 1986, the role of graphite in reactor safety  has received increased attention. The Chernobyl ‘‘fire’’ was  actually caused by hot glowing, melted-core material, and  not a great deal of graphite burning actually occurred.  Furthermore, the consequences of the Chernobyl accident  were caused by massive fuel failure and not by graphite  oxidation. High-purity, nuclear-grade graphite reacts very  slowly with oxygen and would be classified as non-  combustible by conventional standards.  7.2.3. Power-conversion system  The GT-MHR direct Brayton cycle (gas turbine) PCS  contains a gas turbine, an electric generator, and gas  compressors located on a common vertical shaft supported  by magnetic bearings. The use of the direct Brayton cycle  to produce electricity results in a net plant efficiency of  approximately 48%. This is   LWR nuclear power plants. Nominal full power operating  parameters for the GT-MHR are given in Table 3.  7.3. GT-MHR safety  The GT-MHR safety design objective of complete  passivity is achieved through a combination of inherent  safety characteristics and design selections that take  maximum advantage of the following characteristics:  (a) The helium coolant is in the gas phase, chemically inert,  and does not become radioactive. Loss of coolant is not  a catastrophic event.  (b) The graphite core has high heat capacity and therefore  slow thermal response. It retains structural stability to  very high temperatures. The reactor cannot melt down  under any circumstances.  (c) The refractory-coated particle fuel retains fission  products at temperatures much higher than normal  operation and postulated accident conditions. A large  release of radioactivity is therefore not possible.  (d) The negative temperature coefficient of reactivity  causes shut down of the core somewhat above normal  operating temperatures. In any accident situation, the  reactor shuts itself down with no action required by  operators or equipment.  (e) The annular, low-power-density core (6.5 W/cm3) in an  uninsulated steel reactor vessel is surrounded by a  natural circulation reactor-cavity cooling system  (RCCS). The operation of this system prevents the  reactor vessel from overheating under nearly any  circumstances and thus provides passive safety without  human intervention. In the unlikely case that the RCCS  has completely failed, heat is conducted safely into the  earth and, while the vessel is overheated, the fuel never  exceeds the 1600 1C limit, and no radioactive release  occurs.   The result is a reactor with total passive safety. Under  any possible accident scenario, the public is protected. The  large heat capacity of the graphite-core structure is an  important inherent characteristic that significantly con-  tributes to maintaining fuel temperatures below damage  limits during loss-of-coolant events. The heat capacity of  the core is sufficiently large that any heat-up or cool-down  takes place very slowly. A substantial time (on the order of  days vs. minutes for other reactors) is available to take  corrective actions to mitigate abnormal events and to  restore the reactor to normal operations. If no corrective  actions are taken, the reactor still shuts itself down and  safely protects the public.  7.4. GT-MHR economic competitiveness  The GT-MHR is projected to have economic advantages  over any other source of base-load generation capacity.  The economic competitiveness is a consequence of the use  of the direct Brayton cycle PCS and the passive safety  design. The direct Brayton cycle provides high thermal  conversion efficiency and eliminates extensive power-  conversion equipment required for the Rankine (steam)  power-conversion cycle. Reduction in the complexity of the  power-conversion equipment reduces both capital and  operation and maintenance (O&M) costs. The passive  safety design eliminates the need for extensive safety-  related equipment that also reduces both capital and O&M  costs.  The capital cost for the reference GT-MHR plant  containing four modules is projected to be   The construction period required for the first module of the  GT-MHR plant is estimated to be 3 years levelized busbar generation cost is projected to be 3.1 cents/  kWh, including capital, O&M, fuel, waste disposal, and  decommissioning.  7.5. GT-MHR environmental benefits  The GT-MHR has significant environmental impact  advantages relative to light-water reactor plants. The  thermal discharge (waste heat) from the GT-MHR, and  thus the cooling water needed, is significantly less than that  from the PWR plant because of its greater thermal  efficiency. The GT-MHR produces less radioactive waste  per unit energy produced because of high thermal plant  efficiency and high fuel burn-up. Similarly, the GT-MHR  produces less total plutonium and 239Pu (materials of  proliferation concern) per unit of energy produced.  geologic repository with high assurance that the residual  products have insufficient interest for intentional retrieval  and will not migrate into the biosphere by natural  processes before decay renders them benign. The TRISO  fuel-particle coating system, which provides containment  of fission products under reactor operating conditions, also  provides an excellent barrier for containment of the  radionuclides for storage and geologic disposal of spent  fuel. Experimental studies have shown that the corrosion  rates of the TRISO coatings are very low under both dry  and wet conditions and indicate that the TRISO coating  system should maintain its integrity for a million years or  more in a geologically stable repository environment [17].  7.6. Hydrogen production using the MHR  A significant ‘‘Hydrogen Economy’’ is predicted to limit  dependence on petroleum and reduce pollution and green-  house gas emissions. Hydrogen is an environmentally  attractive fuel but contemporary hydrogen production is  primarily based on fossil fuels, mostly natural gas, and  releases the carbon as CO2 to the atmosphere. Hydrogen  can be produced from nuclear energy by several means.  Electricity from nuclear power may be used to separate  water into hydrogen and oxygen by electrolysis. The net  efficiency is the product of the efficiency of the reactor in  producing electricity times the efficiency of the electrolysis  cell, which, at the high pressure needed for distribution and  utilization, is about 75%. If a GT-MHR with 48%  electrical efficiency is used to produce the electricity, the  net efficiency of hydrogen production is about 36%.  Electrolysis at high temperature provides some of the  energy directly as heat and may yield efficiencies of about  50% at 900 1C. Similarly, thermochemical water-splitting  processes offer the promise of theoretical heat-to-hydrogen  efficiencies of   cal water-splitting is the conversion of water into hydrogen  and oxygen by a series of thermally driven chemical  reactions that could use nuclear energy as the heat source  and eliminate the need and cost of electricity generation.  Only water and high-temperature process heat are input to  the cycle and only hydrogen, oxygen, and low-temperature  heat are outputs. All of the chemical reagents are  regenerated and recycled. There are no effluents. An  intermediate helium heat-transfer loop may be used  between the MHR coolant loop and the hydrogen  production system. Nuclear production of hydrogen using  the MHR may be competitive at today’s prices for natural  gas. As the price of natural gas rises with increasing   demand and decreasing reserves, nuclear production of  hydrogen will become more and more cost-effective while  producing no greenhouse gas emissions. Definitive cost  studies for hydrogen production are beyond the scope of  this analysis.  7.7. Development pathway  The path forward for deployment of the GT-MHR  technology is necessarily a demonstration project because  of a number of heretofore-unproven characteristics embo-  died in the design: the passive safety design approach, the  fuel operating conditions (burn-up, fluence, temperature),  and the PCS design. These development needs make  attempts to obtain project financing by private industry  extremely difficult. The potential benefits of the GT-MHR  for the generation of electricity (passive safety, good  economics, reduced environmental impact, and high  proliferation resistance), coupled with the potential for  efficient production of hydrogen, provide significant  incentives for a government-sponsored demonstration  program.    

GT-MHR demonstration is key
Haynes ‘6 (Mark Haynes, Vice President of Energy Development for General Atomics, JULY 20, 2006 U.S. NONPROLIFERATION STRATEGY:   HEARING  BEFORE THE COMMITTEE ON INTERNATIONAL RELATIONS HOUSE OF REPRESENTATIVES)

Fifty-one years ago, GA was formed by leading scientists from Los Alamos laboratory and elsewhere to harness the atom for peaceful commercial purposes. Most relevant to today's hearing is the fact that GA's roots were planted squarely in the area of innovative nuclear reactor development with an emphasis on safety and non-proliferation. Our first product, the TRIGA reactor (there are over 64 deployed in the U.S. and abroad), is the most common test, research and isotope reactor throughout the world. Our second reactor type, the high temperature gas cooled reactor (HTGR), was not fully developed before the decline of the nuclear market in the 1970s and the subsequent reduction of investment in nuclear technology development in this country. More recently, GA's particular HTGR design and its close technological ''cousins'' are key elements of nuclear programs in many nations, including a joint non-proliferation development effort by the U.S. and Russia that I will describe in more detail later in my testimony. Its development is compatible with DOE initiatives in advanced reactor development, being a central feature of DOE's Next Generation Nuclear Plant (NGNP) and complementary to DOE's Global Nuclear Energy Partnership (GNEP).    It is very important for decision makers on nuclear energy and proliferation issues to be aware that the past and the future of nuclear energy are rich with technological options. The broad nuclear industry, including General Atomics, is in firm agreement that the near term deployment of the next generation of light water reactors in the U.S. and abroad is vitally important to reinvigorate nuclear energy. In addition, the ultimate deployment of fast reactors, as is contemplated in the President's Global Nuclear Energy Partnership (GNEP), will almost certainly be an essential element of nuclear fuel cycle management as nuclear energy becomes more and more relied upon around the world. Nuclear technology will and must continue to advance to meet what seems certain to be a huge worldwide demand for economic reactors that can provide electric power and other energy forms. Our belief is that this can and must be done in a manner that improves safety and nuclear waste management and that eases proliferation concerns.   General Atomics has been asked to testify today on a third type of reactor: the High Temperature Gas Cooled Reactor (HTGR) and its potential implications in the non-proliferation area. HIGH TEMPERATURE GAS COOLED REACTORS For the past several years, there has been a worldwide effort directed toward the development of a next generation of nuclear reactor technology. These so called ''Generation IV'' reactors are meant to substantially improve the existing generation of reactors in several areas. The Gen IV ''vision'' is to develop and deploy reactors that are safer, more efficient, more proliferation resistant, more economical, more secure and produce less waste. High Temperature Gas Cooled Reactors (HTGRs) are generally agreed to be the nearest term Gen IV reactors that squarely meet each of these Gen IV objectives. Indeed, in last year's Energy Policy Act, Congress authorized the Department of Energy to build a HTGR at the Idaho National Laboratory to demonstrate this reactor technology and its ability to produce hydrogen and/or electric power.   HTGRs have progressed beyond paper studies and paper designs to the construction and operation of test and evaluation devices. There are two test units currently in operation in Japan and China and in addition, there is an extensive base of historic HTGR experience in the U.S. and Germany. The past and present experience in these reactors has made clear their advantages. The state of the reactor core design has advanced to the point where no large development program is required for deployment and the costs and risks are well understood.   One primary type of HTGR is the Gas Turbine Modular Helium Reactor or GT–MHR. Without getting into unnecessary technical detail, suffice it to say that the GT–MHR, like other HTGRs such as the Pebble Bed reactor, is cooled with helium instead of water, is moderated by graphite, contains no metal in the core and uses extremely robust ceramic-coated fuel particles. These and other design features lead to a reactor design that is:  Melt-down Proof Safe—Even with the complete loss of all coolant and emergency circulation, the reactor core cannot get hot enough to melt the fuel. Further, because HTGR reactor cores are relatively diffuse and have a large heat sink capability, reactor operators have days to understand and react to problems, not minutes or seconds. Nearly 50% More Thermally Efficient Than Existing Reactors—In addition to improving the economics of the reactor, this particular characteristic leads directly to decreased cost of electricity, substantially decreased production of high level waste and less waste heat being dumped to the environment. Very Flexible to Site—Because of their increased efficiency, HTGRs do not necessarily need to be located near a substantial body of water for cooling purposes. Hence, they can likely be deployed in arid areas of the world that are in need of nuclear energy. Moreover, inherent operational safety achieved by HTGR designs permits much reduced buffer zones between reactor sites and other activities. Page 84    PREV PAGE    TOP OF DOC Capable of Burning All Types of Nuclear Fuel—The particularly robust ceramic coated fuel form allows almost anything that is fissionable to be burned in an HTGR including uranium, plutonium, thorium, and nuclear fuel waste products. This same characteristic makes these reactors very effective burners of surplus weapons grade plutonium and capable of burning existing spent nuclear fuel inventories. They provide an important complementary technology to transmuting fast reactors (the Advanced Burner Test Reactor) proposed as part of GNEP

Increased Federal HTGR funding is crucial to getting HTGR’s faster- speed is key to leadership 
Yurman ‘9 (February 27, 2009 NGNP gets 2009 funding Omnibus appropriation includes $180M Dan Yurman Idaho Falls, ID, United States  

While this is all good news, it is still six months late, and it still has the NGNP project behind the curve when it comes to its schedule. INL R&D managers said in April 2008 that the pace of funding for NGNP will set back the schedule to break ground by 2016 to build a 300 MW prototype reactor at the INL.  There are various estimates of when this would take place, but some are as late as 2020 by which time the current team of NGNP scientists will have long since retired. To counter that outcome, the INL told its employees this week it was considering a “human capital” strategy that would contain incentives to stretch out retirement dates.  Good news for NGNP R&D  Despite funding delays, the news from Congress is good for the nuclear R&D program. The Post Register asked me to comment on the current funding. Here's what Post Register reporter Sven Berg wrote, which is an accurate report of what I said.  Dan Yurman, an Idaho Falls-based nuclear blogger, said the U.S. is far behind China and South Africa on nailing down a next-generation plant design. By the time the U.S. is ready to market a design, he said, China will be exporting its own.  To close the gap, the U.S. will have to forge partnerships with South Africa or China -- or both -- or commit full funding to the development of a commercial model of the next-generation plant. One hundred eighty-million dollars won't do the trick, he said.  "It's great money for (a research-and-development) program, but it's not going to build your prototype reactor," he said.  I've said for more than two years on this blog that the Department of Energy is missing the boat on time-to-market for this technology. China has launched a commercial project to build a pebble bed reactor and South Africa has fabricated fuel for one. The NRC published a licensing strategy for NGNP, but an application for design certification for a U.S. plant could be years away. 

More funding for a faster build is key to international cooperation and leadership
Bodman ‘6 ( The full Nuclear Energy Research advisory Committee (NERAC) adopted the report and endorsed its recommendations. The Honorable Pete Domenici Chairman, Committee on Energy and Natural Resources United States Senate Washington, D.C. 20510 The Secretar y of Energy Washington, DC 20585 April 6, 2006 Sincerely, Samuel W. Bodman 

The synergy with ongoing activities, and therefore, potential cost share with others will depend on the mission. For example, the South Africans are planning to build an electricity-producer pebble-bed prototype that will startup in the 2011-2013 time frame. Similarly the Japanese are operating the l-ITTR in Japan, a prismatic core reactor design, to study high temperature reactor operation and develop hydrogen production as well as other industrial applications. Properly choosing the NGNP mission is crucial to obtaining the cooperation, participation and financial contributions of these other programs, as well as potential U.S. industrial collaborators in an effective, cooperative way. ° The combined hydrogen and electricity mission is much more challenging than either single mission and will impose a greater burden on current and future funding resources. Given that large-scale hydrogen production is a key DoE mission, for which the NGNP can have a significant role, the subcommittee recommends that the DoE-NE staff conduct, with the assistance of key industry representatives, economic and engineering trade studies that consider: ° The targets for hydrogen production for various scenarios over the next few decades; ° The DOE target for hydrogen production via nuclear power in this overall context; ° The likely hydrogen production and electricity production altematives and how those alternatives would be factored into detemiining the proper mission for the NGNP. Because the selection of the ultimate NGNP mission can drive the reactor design in substantially different directions, the subcommittee recommends that these trade studies be funded, initiated immediately and completed as soon as possible. VI. NGNP Mission Implications The subcommittee understands that the two-stage schedule previously discussed is partly due to the practicalities of funding as well as the need to achieve R&D results that satisfy the original dual mission. However, we also note that EPACT requires the overall cost of the NGNP project be shared with U.S. industry as well as members of the intemational community. With a scheduled completion of the project in 2021, the subcommittee believes that the chances of substantial industrial contributions are greatly decreased. From initial contacts with U.S. industry, it appears that the timeline for such a project to be attractive for their participation is in the range of 6-8 years, not double that time span. In addition, the R&D program would likely be more tightly coupled to the design and development phase with key industry participation. To a lesser extent, the potential for intemational contributions may also be adversely affected by the current project timetable. Several other countries, such as Japan, France, South Africa, and China, have active programs for developing a gas-cooled reactor for energy and/or hydrogen production. If the NGNP in the U.S. follows the schedule outlined above, it is not likely to be attractive in garnering international support, because these international programs will likely be more timely than the 2021 goal. 


