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1AC Inherency

Contention One is the Status Quo

Status quo asteroid mining is small scale – only will bring back two ounces of asteroids for research

NASA '11
(yup... NASA, 2/25/11, "NASA to Launch New Science Mission to Asteroid in 2016", http://www.nasa.gov/topics/solarsystem/features/osiris-rex.html// GH-aspomer)

NASA will launch a spacecraft to an asteroid in 2016 and use a robotic arm to pluck samples that could better explain our solar system's formation and how life began. The mission, called Origins-Spectral Interpretation-Resource Identification-Security-Regolith Explorer, or OSIRIS-REx, will be the first U.S. mission to carry samples from an asteroid back to Earth. "This is a critical step in meeting the objectives outlined by President Obama to extend our reach beyond low-Earth orbit and explore into deep space," said NASA Administrator Charlie Bolden. "It’s robotic missions like these that will pave the way for future human space missions to an asteroid and other deep space destinations." NASA selected OSIRIS-REx after reviewing three concept study reports for new scientific missions, which also included a sample return mission from the far side of the Moon and a mission to the surface of Venus. Asteroids are leftovers formed from the cloud of gas and dust -- the solar nebula -- that collapsed to form our sun and the planets about 4.5 billion years ago. As such, they contain the original material from the solar nebula, which can tell us about the conditions of our solar system's birth. After traveling four years, OSIRIS-REx will approach the primitive, near Earth asteroid designated 1999 RQ36 in 2020. Once within three miles of the asteroid, the spacecraft will begin six months of comprehensive surface mapping. The science team then will pick a location from where the spacecraft's arm will take a sample. The spacecraft gradually will move closer to the site, and the arm will extend to collect more than two ounces of material for return to Earth in 2023. The mission, excluding the launch vehicle, is expected to cost approximately $800 million. The sample will be stored in a capsule that will land at Utah's Test and Training Range in 2023. The capsule's design will be similar to that used by NASA's Stardust spacecraft, which returned the world's first comet particles from comet Wild 2 in 2006. The OSIRIS-REx sample capsule will be taken to NASA's Johnson Space Center in Houston. The material will be removed and delivered to a dedicated research facility following stringent planetary protection protocol. Precise analysis will be performed that cannot be duplicated by spacecraft-based instruments. RQ36 is approximately 1,900 feet in diameter or roughly the size of five football fields. The asteroid, little altered over time, is likely to represent a snapshot of our solar system's infancy. The asteroid also is likely rich in carbon, a key element in the organic molecules necessary for life. Organic molecules have been found in meteorite and comet samples, indicating some of life's ingredients can be created in space. Scientists want to see if they also are present on RQ36. "This asteroid is a time capsule from the birth of our solar system and ushers in a new era of planetary exploration," said Jim Green, director, NASA's Planetary Science Division in Washington. "The knowledge from the mission also will help us to develop methods to better track the orbits of asteroids." The mission will accurately measure the "Yarkovsky effect" for the first time. The effect is a small push caused by the sun on an asteroid, as it absorbs sunlight and re-emits that energy as heat. The small push adds up over time, but it is uneven due to an asteroid's shape, wobble, surface composition and rotation. For scientists to predict an Earth-approaching asteroid's path, they must understand how the effect will change its orbit. OSIRIS-REx will help refine RQ36's orbit to ascertain its trajectory and devise future strategies to mitigate possible Earth impacts from celestial objects.

.

Plan Text

Plan: The National Aeronautics and Space Administration should mine asteroids.

1AC Hegemony
Contention Two is Hegemony,
Scenario One is the US

China will cut off minerals in 2012 killing the global economy and US heg – all alternatives on Earth are 15 years away

CNETF '10
(website about China, 8/2/10, "China’s Stranglehold on Rare Earth Elements", http://www.cnetf.info/china-materials/chinas-stranglehold-on-rare-earth-elements// GH-aspomer)
Most people have no idea what rare earth elements are, but a wide array of the technologies that we use every single day are dependent on them.  Without rare earth elements, we would have no hybrid car batteries, flat screen televisions, cell phones or iPods.  Without rare earth elements, the entire &8220;green economy&8221; would not be able to function, because almost all emerging green technologies use them.  Not only that, but rare earth elements are used by the U.S. military in radar systems, missile-guidance systems, satellites and aircraft electronics.  Without rare earth elements, the U.S. military (and militaries all over the globe) would not be able to function.  There are 17 key rare earth elements that we rely on every day.  But there is a huge problem.  China owns more than 85 percent of the known global reserves of rare earth elements.  Right now, the rest of the world is absolutely dependent on China&8217;s exports of these metals.  Without these Chinese exports, the western world would quickly run out of these precious resources.  But in just a few years, the rapidly expanding Chinese economy will gobble up the entire domestic production of Chinese rare earth elements.  So what will the rest of the world do at that point?  This is a major problem that you aren&8217;t hearing a lot about in the mainstream news.  But analysts are now predicting that by 2012 this could be a tremendous crisis.  So exactly what are rare earth elements?  Well, rare earth elements are a group of 17 relatively rare chemical elements that you can find on the periodic table.  These rare metals have names you may not be miliar with such as lanthanum, cerium, tantalum, neodymium and europium.  As mentioned above, they are used in products that we use every day such as laptop computers, iPhones, magnets, catalytic converters, night vision goggles and wind turbines.  These metals are not well known, but they are absolutely crucial to our way of life.  So what is going to happen when we start running out of them?  According to The Independent, the move towards &8220;green technology&8221; will cause a dramatic increase in demand for rare earth metals in the years ahead.  In ct, it is being projected that the world will need 200,000 tons of rare earth elements by the year 2014.  But analysts fear that China may drop exports of rare earth elements to exactly zero tons by 2012.  Can anyone else see a problem forming?  Last summer, one leaked report indicated that Chinese authorities were already considering a complete export ban of the most critical of the rare earth elements.  But while we may speculate when the complete ban is coming, the truth is that China has already moved to dramatically cut back exports of the metals.  China recently announced that they have cut export quotas for rare earth elementsby 72 percent for the second half of 2010.  The U.S. government reacted quite angrily to this news and warned that this could potentially cause a trade war.  TechNewsDaily recently quoted W. David Menzie, chief of the international minerals section at the U.S. Geological Survey, regarding the coming shortage of rare earth elements&8230;.  &8220;Countries and companies that have or plan to develop industries that need rare earth minerals to make products are concerned about China&8217;s growing consumption, which they fear will eliminate China&8217;s exports of rare earths.&8221;  So what needs to be done?  Well, nations and corporations that use rare earth elements need to start weaning themselves off the supply coming from China.  But there is a huge problem.  That cannot be done overnight.  According to a recent report by the U.S. Government Accountability Office, building an independent U.S. supply chain for rare earth elementscould take up to 15 years.  So what in the world will we do until then?  That is a very good question.  The truth is that those running the U.S. government are just not very good at thinking strategically.  The U.S. Government Accountability Office report mentioned above lists Mountain Pass, California as perhapsthe largest non-Chinese rare earth deposit in the world.  But it almost fell into Chinese hands unnoticed.  You see, the mine in Mountain Pass is owned by Unocal, and in 2005 a Chinese bid for Unocal almost succeeded.  Yes, the Chinese were trying to strengthen their monopoly on rare earth elements and it almost worked.  Not that they don&8217;t have the rest of the world in a very difficult situation already.  The truth is that if China cut off the export of all rare earth elements to the rest of the world tomorrow, it would throw the global economy into absolute chaos.  That is a lot of power for China to have.
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Attempted asteroid mining causes China to relax exports – lays the foundation for private sector space development 

Bova 10 

Ben Bova is the president of the National Space Society, 
an independent, educational, grassroots, non-profit organization dedicated to the creation of a spacefaring civilization.  Founded as the National Space Institute (1974) and L5 Society (1975), which merged to form NSS in 1987 (see merger proclamation), NSS is widely acknowledged as the preeminent citizen's voice on space.  NSS has over 12 thousand members (and more supporters) and over 50 chapters in the United States and around the world.  The society also publishes Ad Astra magazine, an award-winning periodical chronicling the most important developments in space. 11-27-2010

http://www.naplesnews.com/news/2010/nov/27/ben-bova-nov-28-2010-rare-earth-elements-are-news/
China produces roughly 97 percent of the world’s supply of rare earth elements. A few weeks ago China tightened its exports of these elements to the United States and Japan, two of the biggest users of them. The Chinese government says it is limiting its exports of rare earths because it wants to improve the environmental conditions of its mines — and, besides, it needs to keep a larger percentage of them for its own growing industries. Japan is looking into the possibilities of opening a rare earth mine in Vietnam, and in the U.S. Molycorp Minerals plans to reopen a mine in California it had closed in 2002 when radioactive waste was discovered leaking from a pipe there. But new facilities would have to be built to refine the ores from these mines. At present, the only operating refinery for rare earths happens to be — you guessed it — in China. Cynics believe the Chinese are merely trying to drive up the price of the rare earths. Conspiracy theorists see a plot afoot in Beijing to control a natural resource that is vital for many high-tech industries. Space enthusiasts, though, see an opportunity. The solar system contains millions, perhaps billions, of small chunks of metals and minerals, which are called asteroids. The largest of them, Ceres, is less than 600 miles wide. Most of them are much smaller, tiny chunks of rock left over from the creation of the solar system nearly five billion years ago. Most of the asteroids circle around the Sun between the orbits of Mars and Jupiter, roughly four times farther from the Sun than our own planet Earth. But there are thousands that are much closer to Earth. Some of them actually cross Earth’s orbit. They are called Near Earth Asteroids: NEAs. (Astronomers are not known for poetic nomenclature.) When President Barack Obama scrapped NASA’s plans for returning to the Moon and building permanent bases there, he proposed sending astronauts to one of the NEAs, instead. Now, many of these asteroids happen to be rich in rare earth elements. In fact, most of the rare earth mines on our planet are situated at the sites of ancient asteroid impacts. If we’re going to send astronauts to an asteroid, why not include a geologist who can bring back some samples of rare earths? Why not give the mission a purpose beyond merely exploring for the sake of scientific knowledge? Why not begin to exploit the natural resources that lie among the asteroids? Such an effort could act as an incentive for private industry to move farther into space than merely providing rockets to ferry people and cargo to the International Space Station. It could also show the world — and particularly the Chinese government — that we can move beyond our dependence on their resources (and ploys). Mining rare earths from asteroids would be enormously expensive, at first. But the effort could help to start a transition toward developing space industries. In time, we could see many industrial operations running in space, using virtually free solar energy, while our world becomes cleaner and greener: a residential zone, with industry moving off our planet. Would a move in this direction influence the Chinese government to relax its grip on rare-earth exports? There is a precedent for this sort of thing. In the 1980s, when former President Ronald Reagan proposed the Strategic Defense Initiative (aka “Star Wars”) it started a chain of events that led eventually to the fall of the Soviet Union. We didn’t go ahead with SDI — indeed, we still do not have a credible defense against ballistic missiles. But the possibility that the U.S. might develop missile defenses helped to crack the Soviet Union apart. The possibility of mining rare earths from asteroids might help influence China, too.
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Asteroid missions instill public confidence in space missions - key to space leadership

Friedman '10
(Lou Friedman, 30 years as executive director of the planetary society, 12/13/10, http://www.thespacereview.com/article/1742/1// GH-aspomer)

I believe that this nation should commit itself to achieving the goal, before this decade is out, of landing a human on a near Earth asteroid and returning him (or her) safely to the Earth. No single space project in this period will be more impressive to humankind, or more important for the long-range exploration of space. Why? Because it will finally be a new human achievement outward from our planet, five decades after our previous giant step outward for humankind. It will be our first dip into the cosmic ocean of interplanetary sp I apologize for stealing President Kennedy’s immortal words of May 25, 1961, and unabashedly adapting them to make my point that a human asteroid mission could and should be an inspiring goal to restore optimism and achievement to human space flight. Even more, it could reinvigorate American leadership in the best of ways, not with chauvinism, but by example and engagement of the whole world. Such leadership could promote international cooperation among the world’s space agencies to expand solar system exploration and development. What has been missing from the debate about the future of space exploration is optimism and confidence. Even President Obama’s effort in this regard in Florida last April was too defensive and mired in politics. An achievement of a three- to six-month journey by astronauts to, around, on, and back from an asteroid would enhance popular interest in, and the perception of value of, space exploration. The sight of astronauts gently bouncing on and off the asteroid, conducting experiments, and digging below the surface would be more engaging than the pale terrestrial “Dancing With the Stars.” What a boost it would give to our understanding about these strange objects, and what an education for our citizenry about a future which will certainly involve deflecting some object threatening our planet. When The Planetary Society presented its Roadmap To Space at the National Press Club in Washington two years ago, one young journalist asked, “How will we feel if [because of this Roadmap], China beats us to the Moon?” Simultaneously and spontaneously several of us on the panel, and Buzz Aldrin in the audience, jumped to our feet and exploded, “We’ve already been first to the Moon!” America can’t be first to the Moon again. No one can. But American leadership would be absolutely secure if we were leading an international mission in deep space beyond Earth orbit, while other nations (and perhaps even private companies) were getting their feet “wet” on the Moon. The spirit of space—optimism for the future—has been sadly lacking in recent years. We are bogged down in small questions looking at our feet instead of using our minds to look at the stars. I have been pretty downbeat myself, as readers of some of my recent columns and articles have noticed. Perhaps the achievement last week of our friend and colleague, Elon Musk, with Falcon 9 and Dragon has provided some buoyancy to my view. Elon’s drive is not just to achieve Earth orbit, but also to help us one day reach Mars. His current achievement is just a milestone on the way. In one of his interviews last week Elon said he is developing this system so that NASA can focus on exploration and new achievements in human space flight.ace. Returning to my use of President Kennedy’s statement, I asserted my view that a human asteroid mission can be done within the decade; that is, by the end of 2020. This is faster than President Obama’s 2025 goal and faster than most folks in the space program feel is possible. I think it can be done within the budget guidelines laid out in the President’s proposed fiscal year 2011 budget (still to be passed by Congress). It’s a push, to be sure, but I was heartened by Lockheed Martin’s recent proposal that they could do such a mission with their Orion Crew Vehicle in that time period. If the established aerospace industry players would cooperate with the government and “NewSpace” companies for new human space achievements, I have no doubt that a 2020 timetable is possible. As SpaceX put it in a Twitter message a half hour after their successful mission: “A big thank you to NASA for their continued support! What an awesome partnership!” The technical requirements of a human asteroid mission are big but straightforward. The mandate for the heavy-lift rocket needed for deep space missions is already in place. So is the crew vehicle, although it may need some kind of service module attachment. The commercial arrangements may even give us some competitive choices in this time period. The longer flight of an asteroid mission will need more supplies. We need to accelerate development of the crew life support capability required for the several-month interplanetary voyage, but we have already agreed to use the International Space Station for that training. International capabilities from the other spacefaring nations can keep the cost within today’s bounds. The rubble pile on which the present human space program perches could actually provide enough of a foundation on which to start building. But the endeavor needs an “architect” to lead it. America and the world need their “can-do” spirit restored. A human asteroid mission is not the answer to all (or even most) of our problems, but like Apollo it can foster the spirit that enables much more to be accomplished. Do we have it in us?
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Space leadership key to war-fighting capabilities and Heg

Young ‘08
(Thomas Young, Chair for the Institute for Defense Analyses Research Group, July 2008, “Leadership, Management, and Organization for National Security Space”, http://www.armyspace.army.mil/ASJ/Images/National_Security_S pace_Study_Final_Sept_16.pdf// GH-aspomer)

Today, U.S. leadership in space provides a vital national advantage across the scientific, commercial, and national security realms.  In particular, space is of critical importance to our national intelligence and warfighting capabilities. The panel members nevertheless are unanimous in our conviction that, without significant improvements in the leadership and management of NSS programs, U.S. space preeminence will erode to the extent that space ceases to provide a competitive national security advantage. Space technology is rapidly proliferating across the globe, and many of our most important capabilities and successes were developed and fielded with a government technical workforce and a management structure that no longer exist. U.S. Leadership in Space is a Vital National Advantage Space capabilities underpin U.S. economic, scientific, and military leadership. The space enterprise is embedded in the fabric of our nation’s economy, providing technological leadership and sustainment of the industrial base. To cite but one example, the Global Positioning System (GPS) is the world standard for precision navigation and timing. Global awareness provided from space provides the ability to effectively plan for and respond to such critical national security requirements as intelligence on the military capabilities of potential adversaries, intelligence on Weapons of Mass Destruction (WMD) program proliferation, homeland security, and missile warning and defense. Military strategy, operations, and tactics are predicated upon the availability of space capabilities.
[SPACE LEADERSHIP IMPACT]
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Decline in US hegemony causes terrorism, prolif, wars in every hotspot, China rise, Iran hegemony, and the economy

Kagan 11
(Robert Kagan, senior fellow @ the Brookings Institute, Weekly Standard, January 24, http://www.weeklystandard.com/articles/price-power_533695.html?nopager=1// GH-aspomer)

The looming battle over the defense budget could produce a useful national discussion about American foreign and defense policy. But we would need to begin by dispensing with the most commonly repeated fallacy: that cutting defense is essential to restoring the nation’s fiscal health. People can be forgiven for believing this myth, given how often they hear it. Typical is a recent Foreign Affairs article claiming that the United States faces “a watershed moment” and “must decide whether to increase its already massive debt in order to continue being the world’s sheriff or restrain its military missions and focus on economic recovery.” The Price of Power This is nonsense. No serious budget analyst or economist believes that cutting the defense budget will aid economic recovery in the near term—federal spending on defense is just as much a job-producing stimulus as federal spending on infrastructure. Nor, more importantly, do they believe that cutting defense spending will have more than the most marginal effect on reducing the runaway deficits projected for the coming years. The simple fact is, as my Brookings colleague and former budget czar Alice Rivlin recently observed, the scary projections of future deficits are not “caused by rising defense spending,” and even if one assumes that defense spending continues to increase with the rate of inflation, this is “not what’s driving the future spending.” The engine of our growing debt is entitlements. So why are the various commissions, including the Rivlin-Domenici commission, as well as members of Congress, calling for defense cuts at all? The answer boils down to one of fairness, and politics. It is not that cutting defense is necessary to save the economy. But if the American people are going to be asked to accept cuts in their domestic entitlements, the assumption runs, they’re going to want to see the pain shared across the board, including by defense. This “fair share” argument is at least more sober than phony “cut defense or kill the economy” sensationalism, and it has the appearance of reasonableness. But it is still based on a fallacy. Distributing cuts equally is not an intrinsically good thing. If you wanted to reduce the gas consumption of your gas-guzzling car by 10 percent, you wouldn’t remove 10 percent of your front and rear bumpers so that all parts of the car shared the pain. The same goes for the federal budget. Not all cuts have equal effect on the national well-being. Few would propose cutting spending on airport security, for instance. At a time of elevated risk of terrorist attack, we don’t need to show the American people that airport security is contributing its “fair share” to budget reduction. Today the international situation is also one of high risk. • The terrorists who would like to kill Americans on U.S. soil constantly search for safe havens from which to plan and carry out their attacks. American military actions in Afghanistan, Pakistan, Iraq, Yemen, and elsewhere make it harder for them to strike and are a large part of the reason why for almost a decade there has been no repetition of September 11. To the degree that we limit our ability to deny them safe haven, we increase the chances they will succeed. • American forces deployed in East Asia and the Western Pacific have for decades prevented the outbreak of major war, provided stability, and kept open international trading routes, making possible an unprecedented era of growth and prosperity for Asians and Americans alike. Now the United States faces a new challenge and potential threat from a rising China which seeks eventually to push the U.S. military’s area of operations back to Hawaii and exercise hegemony over the world’s most rapidly growing economies. Meanwhile, a nuclear-armed North Korea threatens war with South Korea and fires ballistic missiles over Japan that will someday be capable of reaching the west coast of the United States. Democratic nations in the region, worried that the United States may be losing influence, turn to Washington for reassurance that the U.S. security guarantee remains firm. If the United States cannot provide that assurance because it is cutting back its military capabilities, they will have to choose between accepting Chinese dominance and striking out on their own, possibly by building nuclear weapons. • In the Middle East, Iran seeks to build its own nuclear arsenal, supports armed radical Islamic groups in Lebanon and Palestine, and has linked up with anti-American dictatorships in the Western Hemisphere. The prospects of new instability in the region grow every day as a decrepit regime in Egypt clings to power, crushes all moderate opposition, and drives the Muslim Brotherhood into the streets. A nuclear-armed Pakistan seems to be ever on the brink of collapse into anarchy and radicalism. Turkey, once an ally, now seems bent on an increasingly anti-American Islamist course. The prospect of war between Hezbollah and Israel grows, and with it the possibility of war between Israel and Syria and possibly Iran. There, too, nations in the region increasingly look to Washington for reassurance, and if they decide the United States cannot be relied upon they will have to decide whether to succumb to Iranian influence or build their own nuclear weapons to resist it. In the 1990s, after the Soviet Union had collapsed and the biggest problem in the world seemed to be ethnic conflict in the Balkans, it was at least plausible to talk about cutting back on American military capabilities. In the present, increasingly dangerous international environment, in which terrorism and great power rivalry vie as the greatest threat to American security and interests, cutting 
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military capacities is simply reckless. Would we increase the risk of strategic failure in an already risky world, despite the near irrelevance of the defense budget to American fiscal health, just so we could tell American voters that their military had suffered its “fair share” of the pain? The nature of the risk becomes plain when one considers the nature of the cuts that would have to be made to have even a marginal effect on the U.S. fiscal crisis. Many are under the illusion, for instance, that if the United States simply withdrew from Iraq and Afghanistan and didn’t intervene anywhere else for a while, this would have a significant impact on future deficits. But, in fact, projections of future massive deficits already assume the winding down of these interventions.Withdrawal from the two wars would scarcely make a dent in the fiscal crisis. Nor can meaningful reductions be achieved by cutting back on waste at the Pentagon—which Secretary of Defense Gates has already begun to do and which has also been factored into deficit projections. If the United States withdrew from Iran and Afghanistan tomorrow, cut all the waste Gates can find, and even eliminated a few weapons programs—all this together would still not produce a 10 percent decrease in overall defense spending. In fact, the only way to get significant savings from the defense budget—and by “significant,” we are still talking about a tiny fraction of the cuts needed to bring down future deficits—is to cut force structure: fewer troops on the ground; fewer airplanes in the skies; fewer ships in the water; fewer soldiers, pilots, and sailors to feed and clothe and provide benefits for. To cut the size of the force, however, requires reducing or eliminating the missions those forces have been performing. Of course, there are any number of think tank experts who insist U.S. forces can be cut by a quarter or third or even by half and still perform those missions. But this is snake oil. Over the past two decades, the force has already been cut by a third. Yet no administration has reduced the missions that the larger force structures of the past were designed to meet. To fulfill existing security commitments, to remain the “world’s power balancer of choice,” as Leslie Gelb puts it, to act as “the only regional balancer against China in Asia, Russia in eastern Europe, and Iran in the Middle East” requires at least the current force structure, and almost certainly more than current force levels. Those who recommend doing the same with less are only proposing a policy of insufficiency, where the United States makes commitments it cannot meet except at high risk of failure. The only way to find substantial savings in the defense budget, therefore, is to change American strategy fundamentally. The Simpson-Bowles commission suggests as much, by calling for a reexamination of America’s “21st century role,” although it doesn’t begin to define what that new role might be. Others have. For decades “realist” analysts have called for a strategy of “offshore balancing.” Instead of the United States providing security in East Asia and the Persian Gulf, it would withdraw its forces from Japan, South Korea, and the Middle East and let the nations in those regions balance one another. If the balance broke down and war erupted, the United States would then intervene militarily until balance was restored. In the Middle East and Persian Gulf, for instance, Christopher Layne has long proposed “passing the mantle of regional stabilizer” to a consortium of “Russia, China, Iran, and India.” In East Asia offshore balancing would mean letting China, Japan, South Korea, Australia, and others manage their own problems, without U.S. involvement—again, until the balance broke down and war erupted, at which point the United States would provide assistance to restore the balance and then, if necessary, intervene with its own forces to restore peace and stability. Before examining whether this would be a wise strategy, it is important to understand that this really is the only genuine alternative to the one the United States has pursued for the past 65 years. To their credit, Layne and others who support the concept of offshore balancing have eschewed halfway measures and airy assurances that we can do more with less, which are likely recipes for disaster. They recognize that either the United States is actively involved in providing security and stability in regions beyond the Western Hemisphere, which means maintaining a robust presence in those regions, or it is not. Layne and others are frank in calling for an end to the global security strategy developed in the aftermath of World War II, perpetuated through the Cold War, and continued by four successive post-Cold War administrations. At the same time, it is not surprising that none of those administrations embraced offshore balancing as a strategy. The idea of relying on Russia, China, and Iran to jointly “stabilize” the Middle East and Persian Gulf will not strike many as an attractive proposition. Nor is U.S. withdrawal from East Asia and the Pacific likely to have a stabilizing effect on that region. The prospects of a war on the Korean Peninsula would increase. Japan and other nations in the region would face the choice of succumbing to Chinese hegemony or taking unilateral steps for self-defense, which in Japan’s case would mean the rapid creation of a formidable nuclear arsenal. Layne and other offshore balancing enthusiasts, like John Mearsheimer, point to two notable occasions when the United States allegedly practiced this strategy. One was the Iran-Iraq war, where the United States supported Iraq for years against Iran in the hope that the two would balance and weaken each other. The other was American policy in the 1920s and 1930s, when the United States allowed the great European powers to balance one another, occasionally providing economic aid, or military aid, as in the Lend-Lease program of assistance to Great Britain once war broke out. Whether this was really American strategy in that era is open for debate—most would argue the United States in this era was trying to stay out of war not as part of a considered strategic judgment but as an end in itself. Even if the United States had been pursuing offshore balancing in the first decades of the 20th century, however, would we really call that strategy a success? The 
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United States wound up intervening with millions of troops, first in Europe, and then in Asia and Europe simultaneously, in the two most dreadful wars in human history. It was with the memory of those two wars in mind, and in the belief that American strategy in those interwar years had been mistaken, that American statesmen during and after World War II determined on the new global strategy that the United States has pursued ever since. Under Franklin Roosevelt, and then under the leadership of Harry Truman and Dean Acheson, American leaders determined that the safest course was to build “situations of strength” (Acheson’s phrase) in strategic locations around the world, to build a “preponderance of power,” and to create an international system with American power at its center. They left substantial numbers of troops in East Asia and in Europe and built a globe-girdling system of naval and air bases to enable the rapid projection of force to strategically important parts of the world. They did not do this on a lark or out of a yearning for global dominion. They simply rejected the offshore balancing strategy, and they did so because they believed it had led to great, destructive wars in the past and would likely do so again. They believed their new global strategy was more likely to deter major war and therefore be less destructive and less expensive in the long run. Subsequent administrations, from both parties and with often differing perspectives on the proper course in many areas of foreign policy, have all agreed on this core strategic approach. From the beginning this strategy was assailed as too ambitious and too expensive. At the dawn of the Cold War, Walter Lippmann railed against Truman’s containment strategy as suffering from an unsustainable gap between ends and means that would bankrupt the United States and exhaust its power. Decades later, in the waning years of the Cold War, Paul Kennedy warned of “imperial overstretch,” arguing that American decline was inevitable “if the trends in national indebtedness, low productivity increases, [etc.]” were allowed to continue at the same time as “massive American commitments of men, money and materials are made in different parts of the globe.” Today, we are once again being told that this global strategy needs to give way to a more restrained and modest approach, even though the indebtedness crisis that we face in coming years is not caused by the present, largely successful global strategy. Of course it is precisely the success of that strategy that is taken for granted. The enormous benefits that this strategy has provided, including the financial benefits, somehow never appear on the ledger. They should. We might begin by asking about the global security order that the United States has sustained since Word War II—the prevention of major war, the support of an open trading system, and promotion of the liberal principles of free markets and free government. How much is that order worth? What would be the cost of its collapse or transformation into another type of order? Whatever the nature of the current economic difficulties, the past six decades have seen a greater increase in global prosperity than any time in human history. Hundreds of millions have been lifted out of poverty. Once-backward nations have become economic dynamos. And the American economy, though suffering ups and downs throughout this period, has on the whole benefited immensely from this international order. One price of this success has been maintaining a sufficient military capacity to provide the essential security underpinnings of this order. But has the price not been worth it? In the first half of the 20th century, the United States found itself engaged in two world wars. In the second half, this global American strategy helped produce a peaceful end to the great-power struggle of the Cold War and then 20 more years of great-power peace. Looked at coldly, simply in terms of dollars and cents, the benefits of that strategy far outweigh the costs. The danger, as always, is that we don’t even realize the benefits our strategic choices have provided. Many assume that the world has simply become more peaceful, that great-power conflict has become impossible, that nations have learned that military force has little utility, that economic power is what counts. This belief in progress and the perfectibility of humankind and the institutions of international order is always alluring to Americans and Europeans and other children of the Enlightenment. It was the prevalent belief in the decade before World War I, in the first years after World War II, and in those heady days after the Cold War when people spoke of the “end of history.” It is always tempting to believe that the international order the United States built and sustained with its power can exist in the absence of that power, or at least with much less of it. This is the hidden assumption of those who call for a change in American strategy: that the United States can stop playing its role and yet all the benefits that came from that role will keep pouring in. This is a great if recurring illusion, the idea that you can pull a leg out from under a table and the table will not fall over. 
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Scenario Two is China

US mineral dependence on Chinese mineral dominance allows for Chinese hegemony

Richardson '10 
(Michael Richardson, senior research fellow at the Institute of South East Asian Studies in Singapore, 10/8/10, "China's Chokehold On Rare-Earth Minerals Raises Concerns, http://yaleglobal.yale.edu/content/chinas-rare-earth-minerals// GH-aspomer)

Yet China could keep its dominant grip on the rare-earths industry for some years. It holds 35 percent of global reserves, but supplies over 95 percent of demand for rare-earth oxides, of which 60 percent is domestic, according to Industrial Minerals Company of Australia, a consultancy. Just as important, Chinese companies, many of them state-controlled, have advanced in their quest to make China the world leader in processing rare-earth metals into finished materials. Success in this quest could give China a decisive advantage not just in civilian industry, including clean energy, but also in military production if Chinese manufacturers were given preferential treatment over foreign competitors. Cerium is the most abundant of the 17 rare earths, all of which have similar chemical properties. A cerium-based coating is non-corrosive and has significant military applications. The Pentagon is due to finish a report soon on the risks of US military dependence on rare earths from China. Their use is widespread in the defense systems of the US, its allies, and other countries that buy its weapons and equipment. China has a key advantage: the world’s biggest reserves of rare-earth minerals that are essential to producing some of the newest technologies. In a report to the US Congress in April, the Government Accountability Office said that it had been told by officials and defense industry executives that where rare-earth alloys and other materials were used in military systems, they were “responsible for the functionality of the component and would be difficult to replace without losing performance.” For example, fin actuators in precision-guided bombs are specifically designed around the capabilities of neodymium iron boron rare-earth magnets. The main US battle tank, the M1A2 Abrams, has a reference and navigation system that relies on samarium cobalt magnets from China. An official report last year on the US national defense stockpile said that shortages of four rare earths – lanthanum, cerium, europium and gadolinium – had already caused delays in producing some weapons. It recommended further study to determine the severity of the delays.

Chinese hegemony causes extinction

Walton ’07
(C. Dale Walton, Lecturer in International Relations and Strategic Studies at the University of Reading, 2007, Geopolitics and the Great Powers in the 21st Century, p. 49// GH-aspomer)
Obviously, it is of vital importance to the United States that the PRC does not become the hegemon of Eastern Eurasia. As noted above, however, regardless of what Washington does, China's success in such an endeavor is not as easily attainable as pessimists might assume. The PRC appears to be on track to be a very great power indeed, but geopolitical conditions are not favorable for any Chinese effort to establish sole hegemony; a robust multipolar system should suffice to keep China in check, even with only minimal American intervention in local squabbles. The more worrisome danger is that Beijing will cooperate with a great power partner, establishing a very muscular axis. Such an entity would present a critical danger to the balance of power, thus both necessitating very active American intervention in Eastern Eurasia and creating the underlying conditions for a massive, and probably nuclear, great power war. Absent such a "super-threat," however, the demands on American leaders will be far more subtle; creating the conditions for Washington's gentle decline from playing the role of unipolar quasi-hegemon to being "merely" the greatest of the world's powers, while aiding in the creation of a healthy multipolar system that is not marked by close great power alliances.
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Contention Three is Technology
Rare earth metals will eventually run out on earth

China Daily '10
(10/20/10, "Regulate rare earth industry", http://www.chinadaily.com.cn/opinion/2010-10/20/content_11432645.htm// GH-aspomer)

China's regulation of its rare earth industry is in strict accord with international standards and World Trade Organization rules, says an article in People's Daily. Excerpts: Rare earths, scarce and non-renewable, have become increasingly essential in new energy technologies and national security applications. Having one-third of the world's rare earth reserve, China accounts for more than 90 percent of the world supply. In the long run, China's rare earth reserve can hardly sustain the world's demand. Besides, early unrestrained exploitation of rare earth has resulted in a series of environmental problems, and China's low prices for its rare earth elements have plagued the development of its rare earth industry. For a sustainable development model, China has more than enough reason to curb excessive mining of its rare earth resources and has thus reduced its export quotas.
Mining asteroids is a feasible way to acquire minerals

Bradish '09
(S.L. Bradish, worked for several newspapers, "The Possibilities of Mining Asteroids and th Moon for Resources", http://www.brighthub.com/science/space/articles/4320.aspx)

When you hear the term “natural resources” the images that come to mind are the animal, vegetable and mineral things on Earth. Water, air and rocks are found abundantly on our native planet. Lately there has been a lot of talk about “renewable resources” with the idea in mind that we could run out of the natural elements we need to sustain life and continue to prosper on our home world. From petroleum products to building materials, we have a plentiful supply. But there is far more to be found in the Near Earth Objects and Asteroids (NEO, NEA) that travel through space every day. The universe if filled with potential for mining. Suppose we wanted to build a moon base. How would we get all the necessary materials to construct it? Loading the finished materials onto a ship or a shuttle would be a lengthy, arduous process. So would unloading it! What if, instead of hauling the sheets of metal and the beams and the glass needed to build living quarters or greenhouses, mining and manufacturing equipment were sent, instead? We have the technology to both mine and manufacture with automation that requires minimal human involvement. The same technology could be improved to include the mining of NEO’s such as the moon, Mars or an asteroid. Theoretically, we should be able to have mining operations on the moon by the time we’re ready to build the first base there. Mining Meteroites, Asteroids, the Moon, and Comets Iron asteroids or meteorites are 91% iron (thus the name), 8.5% nickel and .6% cobalt. One large meteorite could produce a great deal of iron for manufacturing buildings. For example the 3554 Amun asteroid is a mile wide and by itself could give us more iron than mankind has processed in all its history! Stony asteroids and meteorites typically contain 36% oxygen, 26% iron, 18% silicon, 14% magnesium as well as smaller amounts of aluminum, nickel and calcium. With the proper refining technology a stony meteorite could produce plenty of other building materials (silicon and aluminum are used on Earth in construction projects of all kinds). Earths crust has oxygen, silicon aluminum iron and other minerals, so the processing of an asteroid wouldn’t require totally new technology, just a few refinements to account for gravity and other conditions particular to space mining. The Moon's surface is a treasure trove of NEO mining possibilities! From the 42% oxygen to 21% silicon to 13% iron, 8%calcium, 7% aluminum 6% magnesium and 3% of other minerals, we could do some serious mining, indeed! Mankind has been mining the Earth for thousands of years and not depleted the supply significantly, so the moon would be in no danger of being “over mined.” And how about comets? They race through the galaxy, sometimes coming quite close to the Earth. They are made of a combination of ice and space debris. The ice contains water that could be melted and used as water with a little filtering. It could also be broken down into hydrogen and oxygen, which are two main ingredients for rocket fuel. It is possible to capture a comet, mine it for its water and refuel a space ship for lengthy journeys. Not quite as convenient as visiting your local gas station, but a system that could turn comet ice into rocket fuel would improve with use and the technology would advance quickly. Ships large enough to contain metal refineries and mineral processors would be a combination of terrestrial industry and space technology and are within the realm of possibility by the time a moon base is established. Being able to “capture” asteroids or meteors or comets so they can be mined is theoretically possibly, according to some experts. They expect it to be a common practice sometime in the new century. NASA has charted several NEA’s that either precede or follow Earth’s orbit around the sun and is considering them as the first targets in their mining experiments. In the old days, people used what was available to 
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build their homes and towns, mostly stone and wood from the immediate area where the building was to take place. In the space age, we can do the same thing by mining the comets, asteroids and meteors that are close enough to reach. The building materials and supplies are already there, just waiting for us to come after them. In the coming century it will be a commonplace thing to get water and fuel from comets, as well as to create habitable bases on the moon and Mars by using their own natural resources and our technology.
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Scenario One is Nuclear Primacy,

We are upgrading the accuracy of nukes now – key to nuke primacy

Lieber and Press '07
(Keir A. Lieber, Assistant Professor of Political Science at the University of Notre Dame, and Daryl G. Press is Associate Professor of Government at Dartmouth, Winter 2007, "U.S. Nuclear Primacy and theFuture of the Chinese Deterrent", http://www.wsichina.org/\cs5_5.pdf
Furthermore, the United States continues to work to increase the lethality of its nuclear forces, thereby reducing even more the significance of any actual deviations from expected levels of accuracy. For example, the U.S. Navy recently experimented with using Global Positioning System (GPS) signals to provide terminal guidance for Trident II reentry vehicles (which would dramatically improve the warhead’s accuracy) and it is enhancing its Trident II W76 warheads with a new fuze to permit ground-bursts (which will greatly enhance the warhead’s lethality against hardened targets).28 Achieving GPS-like accuracy with submarine-launched ground-burst warheads would mark a tremendous leap in U.S. counterforce capabilities, providing gains in performance that could substitute for potential inaccuracy in other weapon systems. The point is that our analysis is not sensitive to plausible levels of uncertainty about U.S. accuracy, and will become even less sensitive in the future as U.S. weapons grow even more capable.
Rare earth minerals key to upgrading the accuracy of first strike capabilities, nuclear deterrent, and drone capabilities

Kennedy 10 

(J. Kennedy, President of Wings Enterprises, March 2010, “Critical and Strategic Failure of Rare Earth Resources”,  http://www.smenet.org/rareEarthsProject/TMS-NMAB-paperV-3.pdf// GH-aspomer)

The national defense issues are equally important. Rare earths are critical components for military jet engines, guided missiles and bombs, electrical countermeasures, anti-missile systems, satellite communication systems and armor, yet the U.S. has no domestic sources. Innovation Drives Industry – Industry Carries the Economy Advances in Materials Science are a result of tireless innovation; innovation seeking improvements in the performance and characteristics of material properties or a change in their form or function. Much of this work must eventually translate into commercial and military applications. Today many advances in material science are achieved through the application of rare earth oxides, elements and alloys. This group of elements, also known as the lanthanide series, represents the only known bridge to the next level of improved performance in the material properties for many metallurgical alloys, electrical conductivity, and instrument sensitivity and in some cases a mechanical or physical change in function. These lanthanides hold unique chemical, magnetic, electrical, luminescence and radioactive shielding characteristics. Combined with other elements they can help maintain or alter physical and structural characteristics under changing conditions. Today, these rare earth elements are essential to every computer hard drive, cell phone, energy efficient light bulb, many automotive pollution control devices and catalysts, hybrid automobiles and most, if not all, military guidance systems and advanced armor. Tomorrow, they will be used in ultra capacity wind turbines, magnetic refrigeration, zero emission automobiles, superconductors, sub-light-speed computer processors, nano-particle technologies for material and metallurgical applications, structurally amorphous metals, next generation military armor and TERFENOL-D Radar. America must lead in these developments. The entire U.S. defense system is completely interdependent upon REO enhanced technologies for our most advanced weapons guidance systems, advanced armor, secure communications, radar, advanced radar systems, weapons triggering systems and un-manned Drones. REO dependent weapons technologies are predominantly represented in our ‘first strike’ and un-manned capabilities. This national defense issue is not a case of limited exposure for first-strike capabilities. This first-strike vulnerability translates into risk exposure in every level of our national defense system, as the system is built around our presumptive technological and first-strike superiority. Yet the DoD has abandon its traditional procurement protocols for “strategic and critical” materials and components for weapons systems in favor of “the principles of free tradevii.”
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Conventional wars are inevitable - only nuclear primacy prevents escalation of inevitable wars against nuclear armed foes

Lieber and Press '09

(Keir A. Lieber, Assistant Professor of Political Science at the University of Notre Dame, and Daryl G. Press is Associate Professor of Government at Dartmouth, "The Nukes We Need", December 2009, http://www.scribd.com/doc/21505695/The-Nukes-We-Need-Preserving-the-American-Deterrent// GH-aspomer)

This second criticism has merit. Nevertheless, the benefits of maintaining effective counterforce capabilities trump the costs. Strong counterforce capabilities should make adversaries expect that escalating a conventional war will lead to a disarming attack, not a cease-fire. Beyond deterrence, these capabilities will provide a more humane means of protecting allies who are threatened by nuclear attack and give U.S. leaders the ability to pursue regime change if an adversary acts in a truly egregious fashion. Moreover, some danger of escalation is unavoidable because the style of U.S. conventional operations will inevitably blind, rattle, and confuse U.S. adversaries. If the United States has powerful counterforce tools, these may dissuade its enemies from escalating in desperate times, and U.S. leaders would have a much more acceptable option if deterrence fails. The nuclear forces the United States builds today must be able to act as a reliable deterrent, even in much darker times. Many of those who recommend a much smaller U.S. nuclear arsenal -- and assign little importance to a nuclear counterforce option -fail to consider the great difficulties of maintaining deterrence during conventional wars. The U.S. nuclear arsenal should retain sufficient counterforce capabilities to make The Nukes We Need adversaries think very carefully before threatening to use, putting on alert, or actually using a nuclear weapon. Any nuclear arsenal should also give U.S. leaders options they can stomach employing in these high-risk crises. Without credible and effective options for responding to attacks on allies or U.S. forces, the United States will have difficulty deterring such attacks. Unless the United States maintains potent counterforce capabilities, U.S. adversaries may conclude -- perhaps correctly -- that the United States' strategic position abroad rests largely on a bluff.
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Scenario Two is Innovation

Asteroid mining boosts investor confidence causing the private sector to follow – allows for world-wide access to minerals

International Space University ’10

(Space Studies Program, “Asteroid Mining, Technologies Roadmap, and Applications,” http://www.mendeley.com/research/asteroid-mining-technologies-roadmap-and-applications-final-report// GH-aspomer) 

The R&D phase will probably be the most expensive stage of the project. Debt financing by borrowing against the value of the asteroid minerals would not be feasible since the collateral would not be physically attainable in the event of mission failure. Without substantial assets or collateral during the initial phase, the best method to initially raise capital with minimum return is incentive-based public investments. Using Google Lunar X-Prize as an example, various technologies like vehicle designs or microgravity mining equipment could be developed by the private sector by offering a lump sum reward and good publicity upon delivery of the product or service. Industrial partnering presents another potentially promising source of capital. Corporations from the mining or oil industry, which have a substantial amount of available capital, share largely the same interests in the exploitation of natural resources. The venture could also sell shares of the entity to public or private investors, including those governments interested in increasing their access to natural resources. The benefits to public investors (that is, governments) lie not just in increasing access to natural resources, but also in the opportunity to stimulate economic growth, support a new job-producing industry, and develop advanced technologies with spin-off applications. As the R&D phase matures, the business plan is solidified, and risks are reduced, venture capital and private equity financing can then be considered. Following the first successful launch and return mission, potential venture capitalists and private equity investors will have increase confidence in the business. With substantial financial support and physically attainable collateral, debt financing would then be feasible to sustain the routine operations required for commercial asteroid mining. Figure 10-4 below illustrates the timeline of investments required during various phases of the mission. 

Rare earths key to innovation – allow for more efficient technology

The Levin Institute '10

(10/15/10, "Rare Earth Elements Fueling Innovation", http://www.globalization101.org/news1/Rare-Earth-Elements// GH-aspomer)

Rare earth elements, the backbone of the green industry and the defense sector, are getting increased attention worldwide. In September 2010, the Japanese claimed that China was blocking exports of certain rare earth elements (REEs) to Japan in retaliation for a fishing incident. While China dismissed this claim as untrue, it did reduce worldwide exports of REEs by 40 percent in July 2010.1 Global demand for REEs is 134,000 tons per year, while global production is approximately 124,000 tons. Above-ground stocks and inventories are currently able to make up the difference between demand and production. By 2012 though, demand is expected to rise to 180,000 tons and, by 2014, demand is expected to be more than 200,000 tons. Current supplies will not be able to meet that demand.2 Compounding the situation, within the next five to ten years, China’s consumption of REEs may lead the country to stop exporting REEs altogether. China mines 93 percent of the world’s REEs3 and 97 percent of the world’s rare earth oxides are produced by China.4 China, dominates all aspects of the rare earth supply chain from mining to production. Countries that do not have access to REEs may be severely limited in their ability to become energy independent, to create innovative technology products, and to defend themselves. REE’s Global Supply Chain There are 17 REEs. Light REEs include lanthanum, cerium, praseodymium, neodymium and heavy REEs include promethium, samarium, europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, ytterbium, lutetium, yttrium and scandium. Light REEs are more plentiful and concentrated than heavy REEs. In general, REEs are actually more abundant than many other minerals, such as silver and copper, but are usually not concentrated in large amounts, thus making extraction very expensive.5 The supply chain for REEs consists of mining, separation, refining oxides into metals, fabricating alloys, and manufacturing (devices and component parts). Mining REEs are usually found in bastnaesite and monazite mineral deposits. There are bastnaesite deposits in the United States as well as in China; monazite deposits have been found in Australia, South Africa, China, Brazil, Malaysia, and India. Bastnaesite occurs as a primary mineral, while monazite is usually found as a byproduct of other minerals. About 90 percent of economically recoverable REEs are found in Bastnaesite.6 Despite the existence of deposits around the world, most active REE mines are found in China. REE mines in the U.S. were shut down in the 1980s because they could not compete against low-cost Chinese mines. In the next two to five years though, mines are expected to be up and running in the U.S., Australia, and Canada.7 
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Estimates for opening up a new mine and separation plant range from $500 million to $1 billion and can take a minimum of eight years.8 Because of the prohibitive start-up costs and time constraints, some countries, like Japan are using urban mining to find REEs. Urban mining consists of recycling stockpiles of used electronics, like cell phones and computers, and taking out valuable metals and minerals, such as REEs. The Japanese estimate that electronic stockpiles in Japan may hold an estimated 300,000 tons of rare earths.9 The mining of REEs has been also associated with a whole host of environmental problems. There are radio-active hazards associated with mining monazites, which is why they are not mined in the U.S.10 Sulfates, ammonia and other chemicals are used for extracting the REEs; run off from the mines has made local drinking water sources unfit. China claims that it is reducing exports of REEs to protect the environment. A claim many view as valid.11 Processing REEs (separation, refining, and alloying) While mining of REEs is an important part of the REE supply chain, processing the REE ores into usable metals is very important as well. For example to make magnets, the ore has to be treated with acids and bases to make metal oxides. Then the oxides have to be separated to make pure metal, which has to be made into alloys, such as neodymium-iron-boron alloy that is used to make computer hard drives.12 While Japan and Germany have a few processing plants, China dominates this part of the supply chain as well. There are no REE separation plants outside of China that are capable of producing all the heavy rare earths as separated oxides.13 A US GAO report notes that China produces 97% of the REE raw materials, about 97% of rare earth oxides, and is the only exporter of commercial quantities of rare earth metals… About 90% of the metal alloys are produced in China (small production in the United States) and China manufactures 75% of the neodymium magnets and 60% of the samarium magnets.14 In the U.S., Molycorp has a separation plant for light REEs, but it still needs to sends its REEs to China for final processing.15 There are no facilities in the U.S. for refining and alloying REEs.16 Manufacturing Many of the innovative products of the global economy from the iphone to wind turbines are dependent on REEs. REEs are used to help miniaturize products and strengthen magnets. Applications in the green energy field (energy efficient light bulbs, hybrid cars, wind farms, etc.) and in the military sector (fins in steer precision bombs, and fins and rudders of F-22 Raptors, etc.) make them increasingly important to innovation and R&D, as well as national defense.17 For example: Europium, which is currently only produced in China, is used to make the red color for television monitors and LED light bulbs. Europium deposits have been found in Alaska, but China is still the only country that can process it. Lanthanum is a main component of Toyota Prius’s battery and is a key substance in petroleum refining; the Prius also uses neodymium, praseodymium, dysprosium and terbium. Neodymium, is used to make the permanent magnets in wind turbines. Since China is increasingly focused on green energy initiatives, it may not have enough neodymium to export in the coming years. Neodymium is also used in GE’s incandescent light bulbs. GE has invested in both Chinese and other sources of REEs.18 China wants companies to create joint ventures in China to manufacture products made from REEs. Some companies have not done so because of concerns over intellectual property protection. Post-REE world Because of REEs crucial role in innovative projects and its current stand-off with the Chinese government over REE exports, Japan is starting to try to find ways to produce the high-tech products without using REEs. Japanese companies are experimenting with copper alloys and iron magnets to replace REEs in motors or hybrid vehicles and other products.19

Maintaining innovation is key to prevent multiple scenarios for extinction 

Perry et al 8
(William, Prof of Engineering @ Stanford, former Secretary of Defense and  Under Deputy Secretary of Defense for Research and Engineering, “Grand Challenges For Engineering”, http://www.engineeringchallenges.org/Object.File/Master/11/574/Grand%20Challenges%20final%20book.pdf//)
Throughout human history, engineering has driven the advance of civilization. From the metallurgists who ended the Stone Age to the shipbuilders who united the world’s peoples through travel and trade, the past witnessed many marvels of engineering prowess. As civilization grew, it was nourished and enhanced with the help of increasingly sophisticated tools for agriculture, technologies for producing textiles, and inventions transforming human interaction and communication. Inventions such as the mechanical clock and the printing press irrevocably changed civilization. In the modern era, the Industrial Revolution brought engineering’s inﬂ uence to every niche of life, as machines supplemented and replaced human labor for countless tasks, improved systems for sanitation enhanced health, and the steam engine facilitated mining, powered trains and ships, and provided energy for factories. In the century just ended, engineering recorded its grandest accomplishments. The widespread development and distribution of electricity and clean water, automobiles and airplanes, radio and television, spacecraft and lasers, antibiotics and medical imaging, and computers and the Internet are just some of the highlights from a century in which engineering revolutionized and improved virtually every aspect of human life. Find out more about the great engineering achievements of the 20th century from a separate NAE website: 
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www.greatachievements.org. For all of these advances, though, the century ahead poses challenges as formidable as any from millennia past. As the population grows and its needs and desires expand, the problem of sustaining civilization’s continuing advancement, while still improving the quality of life, looms more immediate. Old and new threats to personal and public health demand more effective and more readily available treatments. Vulnerabilities to pandemic diseases, terrorist violence, and natural disasters require serious searches for new methods of protection and prevention. And products and processes that enhance the joy of living remain a top priority of engineering innovation, as they have been since the taming of ﬁ re and the invention of the wheel. In each of these broad realms of human concern — sustainability, health, vulnerability, and joy of living — speciﬁc grand challenges await engineering solutions. The world’s cadre of engineers will seek ways to put knowledge into practice to meet these grand challenges. Applying the rules of reason, the ﬁ ndings of science, the aesthetics of art, and the spark of creative imagination, engineers will continue the tradition of forging a better future. Foremost among the challenges are those that must be met to ensure the future itself. The Earth is a planet of ﬁnite resources, and its growing population currently consumes them at a rate that cannot be sustained. Widely reported warnings have emphasized the need to develop new sources of energy, at the same time as preventing or reversing the degradation of the environment. Sunshine has long offered a tantalizing source of environmentally friendly power, bathing the Earth with more energy each hour than the planet’s population consumes in a year. But capturing that power, converting it into useful forms, and especially storing it for a rainy day, poses provocative engineering challenges. Another popular proposal for long-term energy supplies is nuclear fusion, the artiﬁ cial re-creation of the sun’s source of power on Earth. The quest for fusion has stretched the limits of engineering ingenuity, but hopeful developments suggest the goal of practical fusion power may yet be attainable. Engineering solutions for both solar power and nuclear fusion must be feasible not only technologically but also economically when compared with the ongoing use of fossil fuels. Even with success, however, it remains unlikely that fossil fuels will be eliminated from the planet’s energy-source budget anytime soon, leaving their environment-associated issues for engineers to address. Most notoriously, evidence is mounting that the carbon dioxide pumped into the air by the burning of fossil fuels is increasing the planet’s temperature and threatens disruptive effects on climate. Anticipating the continued use of fossil fuels, engineers have explored technological methods of capturing the carbon dioxide produced from fuel burning and sequestering it underground. A further but less publicized environmental concern involves the atmosphere’s dominant component, the element nitrogen. The biogeochemical cycle that extracts nitrogen from the air for its incorporation into plants — and hence food — has become altered by human activity. With widespread use of fertilizers and high-temperature industrial combustion, humans have doubled the rate at which nitrogen is removed from the air relative to pre-industrial times, contributing to smog and acid rain, polluting drinking water, and even worsening global warming. Engineers must design countermeasures for nitrogen cycle problems, while maintaining the ability of agriculture to produce adequate food supplies. Chief among concerns in this regard is the quality and quantity of water, which is in seriously short supply in many regions of the world. Both for personal use — drinking, cleaning, cooking, and removal of waste — and large-scale use such as irrigation for agriculture, water must be available and sustainably provided to maintain quality of life. New technologies for desalinating sea water may be helpful, but small-scale technologies for local water puriﬁcation may be even more effective for personal needs. Naturally, water quality and many other environmental concerns are closely related to questions of human health. While many of the health scourges of the past have been controlled and even eliminated by modern medicine, other old ones such as malaria remain deadly, and newer problems have remained resistant to medical advances, requiring new medical technologies and methods. One goal of biomedical engineering today is fulﬁ lling the promise of personalized medicine. Doctors have long recognized that individuals differ in their susceptibility to disease and their response to treatments, but medical technologies have generally been offered as “one size ﬁ ts all.” Recent cataloging of the human genetic endowment, and deeper understanding of the body’s complement of proteins and their biochemical interactions, offer the prospect of identifying the speciﬁ c factors that determine sickness and wellness in any individual. An important way of exploiting such information would be the development of methods that allow doctors to forecast the beneﬁ ts and side effects of potential treatments or cures. “Reverse-engineering” the brain, to determine how it performs its magic, should offer the dual beneﬁ ts of helping treat diseases while providing clues for new approaches to computerized artiﬁ cial intelligence. Advanced computer intelligence, in turn, should enable automated diagnosis and prescriptions for treatment. And computerized catalogs of health information should enhance the medical system’s ability to track the spread of disease and analyze the comparative effectiveness of different approaches to prevention and therapy. Another reason to develop new medicines is the growing danger of attacks from novel disease-causing agents. Certain deadly bacteria, for instance, have repeatedly evolved new properties, conferring resistance against even the most powerful antibiotics. New viruses arise with the power to kill and spread more rapidly than disease-prevention systems are designed to counteract. As a consequence, vulnerability to biological disaster ranks high on the list of unmet challenges for biomedical engineers — just as engineering solutions are 
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badly needed to counter the violence of terrorists and the destructiveness of earthquakes, hurricanes, and other natural dangers. Technologies for early detection of such threats and rapid deployment of countermeasures (such as vaccines and antiviral drugs) rank among the most urgent of today’s engineering challenges. Even as terrorist attacks, medical epidemics, and natural disasters represent acute threats to the quality of life, more general concerns pose challenges for the continued enhancement of living. Engineers face the grand challenge of renewing and sustaining the aging infrastructures of cities and services, while preserving ecological balances and enhancing the aesthetic appeal of living spaces. And the external world is not the only place where engineering matters; the inner world of the mind should beneﬁt from improved methods of instruction and learning, including ways to tailor the mind’s growth to its owner’s propensities and abilities. Some new meth- ods of instruction, such as computer-created virtual realities, will no doubt also be adopted for entertainment and leisure, furthering engineering’s contributions to the joy of living. The spirit of curiosity in individual minds and in society as a whole can be further promoted through engineering endeavors enhancing exploration at the frontiers of reality and knowledge, by providing new tools for investigating the vastness of the cosmos or the inner intricacy of life and atoms. All of these examples merely scratch the surface of the challenges that engineers will face in the 21st century. The problems described here merely illustrate the magnitude and complexity of the tasks that must be mastered to ensure the sustainability of civilization and the health of its citizens, while reducing individual and societal vulnerabilities and enhancing the joy of living in the modern world. None of these challenges will be met, however, without ﬁ nding ways to overcome the barriers that block their accomplishment. Most obviously, engineering solutions must always be designed with economic considerations in mind — for instance, despite environmental regulations, cheaper polluting technologies often remain preferred over more expensive, clean technologies. Engineers must also face formidable political obstacles. In many parts of the world, entrenched groups beneﬁ ting from old systems wield political power that blocks new enterprises. Even where no one group stands in the way of progress, the expense of new engineering projects can deter action, and meeting many of the century’s challenges will require unprecedented levels of public funding. Current government budgets for U.S. infrastructure improvement alone falls hundreds of billions of dollars short of estimated needs. Securing the funds necessary to meet all the great challenges will require both popular and political support. Engineers must join with scientists, educators, and others to encourage and promote improved science, technology, engineering, and math (STEM) education in the schools and enhanced ﬂ ow of technical information to the public at large — conveying not just the facts of science and engineering, but also an appreciation of the ways that scientists and engineers acquire the knowledge and tools required to meet society’s needs. Public understanding of engineering and its underlying science will be important to support the calls for funding, as well as to enhance the prospect for successful adoption of new technologies. The ultimate users of engineering’s products are people with individual and personal concerns, and in many cases, resistance to new ways of doing things will have to be overcome. Teachers must revamp their curricula and teaching styles to beneﬁ t from electronic methods of personalized learning. Doctors and hospital personnel will have to alter their methods to make use of health informatics systems and implement personalized medicine. New systems for drug regulation and approval will be needed when medicines are designed for small numbers of individuals rather than patient populations as a whole. A prime example where such a barrier exists is in the challenge of reducing vulnerability to assaults on cyberspace, such as identity theft and computer viruses designed to disrupt Internet trafﬁ c. Systems for keeping cyberspace secure must be designed to be compatible with human users — cumbersome methods that have to be rigorously observed don’t work, because people ﬁ nd them inconvenient. Part of the engineering task will be discovering which approaches work best at ensuring user cooperation with new technologies.
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Contention Four is Colonization

We have the tech to go into space but economic and motivational barriers prevent it – asteroid mining solves

Kew '11 

[Juliana Kew, Massachusetts Academy of Math and Science, 2011, no month or day, "Methods for Extracting Metals from Asteroids", pg. online @ www.scientiareview.org/pdfs/170.pdf// gh-bprp] 

 Space, the frontier that seemed so promising in the mid-twentieth century, has seen comparatively few advances in recent years. The United States is launching the same shuttles it has launched since 1981 (Ryba, 2007). No human has visited another celestial body since the conclusion of the Apollo Program. Space is almost as far out of the reach of the average person as it was fifty years ago. Two of the most substantial barriers to progress in space technology are economy and motivation. McPherson (2001) says that each rocket launch costs from ten to eight hundred million dollars, putting regular flights well outside the budget of most commercial ventures. Until recently, no agencies had ever emphasized affordable vehicles; most of the public simply accepted the fact that space exploration and exploitation would be expensive and specialized fields, reserved in the main for the government. But circumstances are beginning to change with prizes for accessible launch vehicles and the development of the first commercial space vessel, Space ShipOne (Maggi, 2010). The other major impediment to further development in the field of space technologies is a lack of purpose. There are wealthy people who would like to experience space, but tourism alone is not reason enough to venture beyond the safety of the atmosphere. Astronomers and chemists are interested in various bodies, but none particularly stand out as appealing or attainable. Asteroid mining, if companies could accomplish it on an industrial scale, would address both these major concerns. Metals would be available in space, already beyond the crippling gravity well of the earth and ready for construction. The mining itself would provide a preliminary purpose, and the produce would have potential as a strong base for future operations. 

And it makes the moon and Mars easy – asteroid mining could fuel a depot which thirds the energy required for exploration

Sanchez and McInnes '10 

[J.P. Sanchez, Advanced Space Concepts Laboratory, University of Strathclyde, C.R. McInnes, Advanced Space Concepts Laboratory, University of Strathclyde, "Assessment on the Feasibility of Future Shepherding of Asteroid Resources", pg. online @strathprints.strath.ac.uk/27784/1/Sanchez_JP_-_strathprints_-_Assessment_on_the_feasibility_of_future_shepherding_of_asteroid_resources_26_Sept_2010.pdf// gh-bprp]  

The results shown from Fig. 8 to Fig. 10 indicate the feasibility of future asteroid resource utilisation. One can imagine advantageous scenarios for space utilisation from the results on the expected size of the accessible material (Fig. 10). For example, the exploitation of the largest expected object found within a 100 m/s budget, a 24-m asteroid, could supply from 107kg to 4x107kg of asteroid material, depending on composition and density. If this object was a hydrated carbonaceous asteroids a million litres of water could possibly be extracted (considering an asteroid of density 1300 kg/m3 [15] and 8% [25] of its weight in water). However, if this object was an M-class asteroid (density 5300 kg/m3 [15]), of order thirty thousand tonnes of metal could potentially be extracted and even a tonne of Platinum Group Metals (PGM) (88% of metal assumed and 35ppm of PGM [25]). The latter resource could easily reach a value of fifty million dollars n Earth’s commodity markets. If the Δv budget is increased to 1km/s, one 190-m diameter object should be accessible. This corresponds to more than 300 million litres of water or more than 10 million tons of metal and 600 tons of PGMs valued at 30 billion dollars. One of the most valuable resources in space is water, which can be used for both life support and as a rocket Page 13 of 15 propellant. Thus, most likely, this commodity in particular may represent a very important resource for exploitation in a near future. If water is mined and finally transported to LEO by adding 3.3 km/s to the Δv cost estimated here ((v threshold provided in Fig. 8 to Fig. 10 is the change of velocity required for a weakly bound Earth orbit), the total cost of transportation will still be of order 3 times less that that required to transport the water from the Earth surface. In a scenario such this a 24-m hydrated asteroid could propel a 200 tonne payload from LEO to the surface of the moon. More importantly, the energy invested in transporting this propellant would be a third of that necessary to transport the propellant from the Earth’s surface to LEO. Of course, in order for this scenario to be preferable over the more traditional Earth transport, the cost of mining and transporting the resources back to Earth should be lower than the two-thirds saving on transportation cost. Clearly, this figure improves significantly if the propellant is transported to the EarthMoon Lagrangian points and used to fuel interplanetary missions [26]. For such a scenario, a mission to Mars would 
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require to be launched only with the propellant to reach the Earth-Moon equilibrium points, which implies launch mass savings of at least a factor of two. As noted previously, asteroids could be mined and their resources transported to the Earth-Moon system. In fact the transport of material could well benefit from the resources found at the asteroid, and, for example, use water as a propellant found in-situ. However, mining operations may entail a technical complexity, both for manned missions and robotic exploration, that may make the possibility of capturing material directly in Earth orbit a desirable option. The possibility of moving the entire asteroid into an Earth bound orbit would allow much higher mission flexibility for resource extraction and transfer operations. In this kind of scenario, concepts for asteroid deflection technologies could be usefully exploited [6]. Although, each asteroid transfer should be carefully design and optimised, by using some of the technologies envisaged for asteroid deflection some general estimations of spacecraft mass in orbit can be provided. For example, a 10-m asteroid could potentially be found with an estimated capture Δv of 30 m/s using a one-impulse type of transfer. Even such a small object could still supply 50 tonnes of water or 600 tonnes of metals and PGMs with a possible market value of one million dollars. An object of this size could be capture during its Earth encounter by providing a collision with a 5-tonne spacecraft at a speed between 4 and 17 km/s, depending on the type of object, and therefore its density and mass. A kinetic impact scenario like this can be easily envisaged considering that the asteroid would be moving at a speed of 11 km/s at the perigee. Even more appealing is the possibility of a ballistic capture of such objects. This 10-m object would be expected to have a relative velocity with the Earth lower than 1km/s, which makes it a suitable candidate for a ballistic capture at the Earth by exploiting three-body dynamics [27]. The analysis and results presented in this paper are intended to provide a qualitative analysis on the feasibility of asteroid exploitation. The results and subsequent discussion have only drawn the ‘big picture’ for future asteroid resource utilisation. The hypothesis from which this work is based have tried to be as conservatives as possible, so that the real accessible mass should be expected to be higher. For example, the transfer models provided a conservative, worst case scenario for the required Δv, and so the available asteroid mass found is then a lower limit. More complex trajectories, such as multiple Earth fly-by, lunar gravity assists or manifold dynamics, would be expected to provide a significant increase in captured mass. However, some hypothesis will require of future work to completely assess their significance. For example, the assumption on the orbital distribution being independent of the asteroid size [8]. Non-gravitational perturbations affect objects of different size differently, which implies that the different asteroid sources may be supplying different asteroid size distributions, since nongravitational perturbations are the main mechanisms that feed the different asteroid sources. For the same reason, different orbital regions may contain a higher population of a given type of asteroids (i.e., different composition). Despite these possible sources of inaccuracy, the results shown in the paper should still hold their qualitative value.

Asteroid mining provides economic security and feasibility for political support for colonization

Whittington ‘05

(Mark Whittington, written numerous articles, some for the Washington Post, USA Today, the LA Times and books about space, 11/15/05, "Riches in the Sky: The Promise of Asteroid Mining", http://www.associatedcontent.com/article/11560/riches_in_the_sky_the_promise_of_asteroid_pg4.html?cat=58// GH – aspomer and bprp)
To get an idea of just how much wealth is to be had from asteroids, one can examine 3554 Amun, a mile wide lump of iron, nickel, cobalt, platinum, and other metals that has an orbit closely resembling that of Earth's. Though it is one of the smallest known metallic asteroids, 3554 Amun contains thirty times as much metal as has ever been mined by human beings in the history of Earth. It's value, at current prices and if mined slowly to keep commodity prices level, is estimated to be 20 trillion dollars. Other types of asteroids can be sources of materials scientists call volatiles, namely oxygen, carbon, nitrogen, and so on that are necessary to sustain human life. These materials would make could export commodities for lunar and other settlements. Some have even envisioned mining comets, which are essentially lumps of frozen water and other materials, to feed the needs of space settlements. How to Mine an Asteroid A space ship proposing to mine an asteroid would immediately encounter one major problem. Most asteroids tumble at a great rate, complicating any mining operations. Rockets would have to be attached to the asteroid to slow the tumbling before mining could commence. Since asteroids have little gravity to speak of, one would not so much land on an asteroid as dock with it. This would be accomplished with harpoon-like devices that would be attached to cables. The harpoons would penetrate the asteroid and the cables would winch the mining equipment to the asteroid. There are two methods for mining an asteroid, roughly analogous to mining methods on Earth. These would be strip mining and shaft mining. To strip mine an asteroid, a digging machine would slice into the surface using a blade. Because a large amount of loose material would result, some kind of canopy would have to be deployed to contain it and prevent it from interfering with the mining operations. Shaft mining 
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would involve digging a shaft into the asteroid and following the veins of valuable ore. Some kind of transportation device would have to be deployed to convey the mined ore from the end of the shaft to a processing facility. Whatever method is used to extract material from an asteroid, some kind of habitat would have to be built nearby to sustain the human crew. While a great part of asteroid mining would be automated, humans will still have to be on hand for troubleshooting and maintenance. Once extracted, material will have to be transported, either to a lunar or Mars colony, or perhaps a micro gravity factory in Earth orbit, for processing and fabrication into useful products, building materials, and even consumables like oxygen and water. The Economics of Asteroid Mining It takes a low deltaV (i.e. the cost of changing velocity) to reach an near Earth asteroid from low Earth orbit or, say, the Moon as opposed to that required to travel from the Earth's surface to Earth orbit or the Moon. Hence mining asteroids and transporting the material to facilities in Earth orbit or on the Moon is an attractive alternative to bringing such from the Earth. This is especially true if one uses rocket fuel mined at the asteroid itself to return material. What are the potential markets for materials mined from asteroids? Human settlements on the Moon or Mars could use a source of industrial materials (i.e. iron, silicon, etc) and consumables (i.e. water, oxygen, etc) that are readily accessible. Factories in low Earth orbit, manufacturing high value pharmaceuticals, semiconductors, ultra-pure crystals, and exotic alloys, would also be a potential market. Asteroid materials could be used for building large scale facilities in space, such as solar power stations. Some high valued material, such as platinum group metals, would be useful for applications on Earth, such as building hydrogen fuel cells. Asteroid Mining and the Future of Space Exploration Asteroid mining could be a key component in providing an economic incentive for space exploration. Thus far, people who have been advocates of space exploration have emphasize science or intangible benefits such as political prestige. But if it can be shown that there are economic benefits to space exploration, the creation of new products fueled by asteroid materials, say, and the facilitation of the human settlement of the Moon and Mars, then the arguments for investing money for space become so much more potent. Centuries ago, explorers went to the New World of the Americas for "God, glory, and gold." There are no aliens elsewhere in the Solar System to convert and we are in any case too enlightened to try. Glory, in the form of science or political prestige, may be insufficient in an era of budget deficits and Earthly concerns, to justify spending a lot of money on space exploration. But there is indeed gold in those hills flying in the heavens. And such may be the spur that takes humanity to the stars.
[Insert Colonization Impacts Here]
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Mining asteroids is possible
Ingerbretsen '01 [Mark Ingerbretsen, Contributing Editor for IEEE, "Mining Asteroids", pg. online @ ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=938712&tag=1// gh-bprp] 

Mining multiple resources calls for sophisticated mining and processing techniques. On Earth, mining is messy, with dirt and stones clogging up machines and human help needed to keep things running. Microgravity complicates mining efforts—on asteroids loose stones won’t fall to the ground. “You’re going to generate a giant billiard game that takes place inside a dust cloud,” explained Richard Gertsch, assistant professor at Michigan Technological University, Houghton. He and his wife, Leslie, also an assistant professor at the school, suggest one simple solution: encase the entire asteroid in a giant plastic sack. “You just bake out the volatiles,” Leslie explained, and chop away steadily at the remaining rock. Most schemes would likely require human overseers. “The control methodology is the biggest technological hurdle,” said Mark Sonter, a mining engineer based in Australia. Without observing a mining operation on site, he asked, how could you even predict the way machinery will behave—a necessary precursor to programming it. Richard Gertsch warned that automated mining might prove prohibitively expensive. “You essentially have to have 100 percent reliability,” he said. If the equipment breaks down, the mission’s over. “To squeeze out that last 1 or 2 percent of reliability costs a lot of money,” he added. “I don’t know how you’d budget for that.” In contrast, Gertsch says, manned missions have known parameters, which can be budgeted for. 
Government funded private enterprises empirically fail – funding is not dependable 

Dinerman 10

Taylor Dinerman is a well-known and respected space writer regarding military and civilian space activities since 1983.
Space: The Final Frontier of Profit? A debate on the pros and cons of commercializing the cosmos; valuing asteroids at $20 trillion each. Taylor Dinerman makes a case against private space. 2-13-2010

http://online.wsj.com/article/SB10001424052748703382904575059263418508030.html
The private sector simply is not up for the job. For one, NASA will have to establish a system to certify commercial orbital vehicles as safe for human transport, and with government bureaucracy, that will take years. Never mind the challenges of obtaining insurance. Entrepreneurial companies have consistently overpromised and under-delivered. Over the past 30 years, over a dozen start-ups have tried to break into the launch business. The only one to make the transition into a respectably sized space company is Orbital Sciences of Dulles, Va. Building vehicles capable of going into orbit is not for the fainthearted or the undercapitalized. The companies that have survived have done so mostly by relying on U.S. government Small Business Innovation Research contracts, one or more angel investors, or both. Big aerospace firms tempted to join NASA's new projects will remember the public-private partnership fiasco when Lockheed Martin's X-33 design was chosen to replace the space shuttle in 1996. Before it was canceled in 2001 this program cost the government $912 million and Lockheed Martin $357 million. Of the smaller failures, there was Rotary Rocket in California, which promised to revolutionize space travel with a combination helicopter and rocket and closed down in 2001. In 1997, Texas banker Andrew Beal announced that his firm, Beal Aerospace, was going to build a new large rocket. He shut it down in 2000. In the 1990s, Kistler Aerospace designed a reusable launcher using reconditioned Russian engines. In 2006, reorganized as Rocketplane Kistler, it won a share in a NASA program designed to deliver cargo to the International Space Station. When the company did not meet a financial milestone the following year, NASA withdrew financing.
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It would cost fewer than 1 billion

Blair 2k [Brad R. Blair, Colorado School of Mines, 5/5/2000, "The Role of Near-Earth Asteroids in Long-Term Platinum Supply", pg. online @ www.nss.org/settlement/asteroids/RoleOfNearEarthAsteroidsInLongTermPlatinumSupply.pdf// gh-bprp] 

The capital and operating costs for asteroid mining depend on the price of equipment, space launch and operations. Clearly the need for automated robotic mining systems of advanced robustness will cause capital costs to dominate operating costs. A ‘typical’ asteroid mining mission would launch the mining equipment at the first orbital phasing opportunity and expect delivery of materials at the next, 2-5 years later. The requirement for automation stems from the cost and difficulty of sending a rescue mission when the orbit is out of phase. Maintenance equipment must be included in the original package. Capital costs for asteroid mining equipment should be estimated using custom aerospace industry models. Detailed cost models for lunar mining equipment (Christiansen, 1988) should also be consulted. Sonter (1997, p.144) estimates the equipment mass to move a 20 meter “arjuna” type asteroid (very low orbital transfer energy) into low-Earth orbit to be less than two tons. This would include mining equipment, a power supply and simple thrusters to maneuver the asteroid into Earth orbit using water extracted from the asteroid. A simple calculation using the Advanced Missions Cost Model (Cyr, 1988 – developed to estimate costs for human planetary exploration missions) yields an estimated cost of between $500 Million and $1 Billion to construct a two-ton prototype spacecraft. Determination of reliability and equipment service lifetimes will require engineering studies and full-scale equipment testing in a relevant environment

________________

***Inherency***

No Private Sector now

NASA privatization won’t happen 

McCullagh 7

Do we need NASA? By Declan McCullagh Staff writer, CNET News.com October 3, 2007, 4:00 a.m. PDT http://news.cnet.com/Do-we-need-NASA/2009-11397_3-6211308.html
Politically, though, NASA privatization isn't likely anytime soon. The Bush administration has asked for NASA's budget to be increased to $17.3 billion for the 2008 fiscal year, which the Democrat-controlled House of Representatives upped last month to $17.6 billion. Much of the extra money would be spent on the space station. "We're going to be relevant in the things that commercial can't do--all the exploration stuff," said Davidian, the NASA program manager. "We're going to push the boundaries out and hopefully commercial industry will be back-filling...so NASA can keep pushing out further." Another area would be sending signals to the investment community, he added.

Current Plans Don’t Solve
NASA’s asteroid plans are study and deflection – no mention of resource acquisition
Poeter 5/22/11 [Damon Poeter, freelance writer for PC Mag, "NASA Preps Asteroid-Mining Spacecraft for 2014 Launch", pg. online @ www.pcmag.com/article2/0,2817,2385949,00.asp// gh-bprp] 

 NASA will bring a beloved arcade game to life in 2014 when it deploys an unmanned spacecraft capable of busting up asteroids. Actually, the OSIRIS-REx spacecraft won't exactly be capable of blowing up the small, rocky leftovers from the solar system's birth—let alone possess an energy shield or the ability to jump into hyperspace. But the vessel will be equipped with a robotic arm built to pluck samples from a near-Earth asteroid designated 1999 RQ36 when it reaches its destination in 2020. NASA announced its first-ever mission to retrieve asteroid samples and bring them back to Earth on Thursday. "This is a critical step in meeting the objectives outlined by President Obama to extend our reach beyond low-Earth orbit and explore into deep space," NASA Administrator Charlie Bolden said in a statement. "It's robotic missions like these that will pave the way for future human space missions to an asteroid and other deep space destinations." Asteroids contain material left over from the cloud of gas and dust that cohered some 4.5 billion years ago to form the solar system we enjoy today—original material from the solar nebula that scientists believe contains important clues about the solar system's birth. NASA picked RQ36 for its relative closeness to Earth and primitive makeup. "This asteroid is a time capsule from the birth of our solar system and ushers in a new era of planetary exploration," said Jim Green, director of NASA's Planetary Science Division. "The knowledge from the mission also will help us to develop methods to better track the orbits of asteroids." The Origins-Spectral Interpretation-Resource Identification-Security-Regolith Explorer mission, or OSIRIS-REx for short, involves a four-year trip to the designated asteroid. When the Lockheed Martin Space Systems-built spacecraft gets to within three miles of the asteroid, it will conduct comprehensive mapping of RQ36's surface, which is approximately 1,900 feet in diameter, for six months. Scientists will then move the spacecraft in closer to a selected site where the robotic arm will pluck about two ounces of material, turn around and head back to Earth. The mission, excluding the launch vehicle, will cost about $800 million—meaning an ounce of asteroid material is worth about 263,000 times the current price of gold.

_______________

***Solvency***
Asteroids Solve Minerals

Asteroid resources good – can replace terrestrial resources. 

Ross 1 (Shane D. Ross, California Institute of Technology, B.S., Physics, California Institute of Technology, Ph.D., Control and Dynamical Systems, University of Southern California, NSF Math. Sciences Postdoctoral Research Fellow, Assistant Professor of Dynamical Systems Department of Engineering Science and Mechanics at Virginia Polytechnic Institute and State University, 12/14/01 “Near-Earth Asteroid Mining,” Space Industry Report, page 5)

Many terrestrial resources, such as precious metals and fossil fuels, are running out. As new terrestrial sources are sought, materials are obtained at increasing economic and environmental cost. Society pays for this depletion of resources in the form of higher prices for manufactured goods, would-be technologies that are not developed for lack of raw materials, global and regional conflicts spurred by competition for remaining resources, and environmental damage caused by development of poorer and more problematic deposits. Utilization of asteroid resources may provide a partial solution to the problem, as they hold the potential for becoming the main sources of some metals and other materials. Precious metals and semiconducting elements in iron meteorites, which form the metallic cores of asteroids, are found in relatively large concentrations compared to Earth sources. In such sources, it may be possible to extract up to 187 parts per million (ppm) of precious metals, which includes Au, the Pt-group metals (Pt, Ru, Rh, Pd, Os, and It), Re, and Ge. More than 1000 ppm of other metals, semiconductors, and nonmetals may may one day be extracted and imported by Earth from asteroids, such as Ag, In, Co, Ga, and As. 

Delivering velocity change non-impulsively solves – allows low power propulsion and solar power.

Okeke 08 (P. N. Okeke, Director, Centre for Basic Space Science, University of Nigeria, Nsukka., 7/30/2008, NIGERIAN JOURNAL OF SPACE RESEARCH, Volume 5)

Near Earth Asteroids are of extremely variable and wide-ranging compositions, according to  interpretations based on spectroscopic studies and on ‘ground truth’ from meteorites. They  include stony silicates, with enhanced levels  of semiconductors and of Platinum Group Metals,  bituminous or carbonaceous material - bearing bodies dormant or extinct comets with remnant  ices and clay minerals; and reduced metallic bodies, composed in large part of Nickel-Iron alloy.  All of these substances would be useful and valuable feedstock in the construction of  infrastructure and supply of fuel for development of an orbital economy. Any industrial  development in orbit requiring more than a few hundred tones per year of structural material or  propellant will direct attention to these sources as ores, in the mining engineering sense. This will  happen because raw materials retrieved from asteroid sources will not attract the high airfreight  costs imposed by launch from Earth. The energy requirement to return material from many of the possible target near-earth asteroids is much less than that required for launching from Earth. In addition, the freedom to deliver the velocity change non-impulsively means that low power  propulsion systems are acceptable, thus permitting a propulsion system that uses solar power and  derives its return-journey propellant from the target body, such as asteroid volatiles (Canavan,  1994).

Using propellant from the asteroid solves – breaks logistical bottleneck.

Sonter 02 (Mark Sonter, independent scientific consultant working in the Australian mining and metallurgical industries, former University Physics lecturer in Papua New Guinea, postgraduate studies in medical physics, 2002, “Asteroid Mining”)

Future large-scale space operations, including space hotels, solar power satellites, and orbital factories, will require volatiles such as water, methane, ammonia, and carbon dioxide.* These materials can be used to produce propellant, metal for facility construction (such as nickel-iron alloy), semiconductors for manufacturing photovoltaic power systems (such as silicon, arsenic, and germanium), and simple mass for ballast and shielding. The cost to transport these commodities from Earth today is $10,000 per kilogram. In the future, the extraction of these materials from easy-access asteroids will become a competitive option.  All of these resources are present in asteroids. About 10 percent of the near-Earth asteroids (NEAs) are more accessible than the Moon, requiring a velocity increase (delta-v) from low Earth orbit of less than 6 kilometers per second (km/s; 3.75 miles per second) for rendezvous, with a return departure delta-v of 1 km/s or less. A few are extremely accessible, only marginally more demanding to reach than a launch or a satellite to geostationary orbit.  The return of asteroidal materials using propellant derived from the target asteroid will enable potentially unlimited mass availability in low Earth orbit. That will break the logistical bottleneck and cost constraints of launching from Earth. Asteroid-sourced raw materials will enable and catalyze the development of an Earth-Moon space economy and humankind's expansion into the solar system.

Asteroids Solve Minerals

Underground mining the best – multiple warrants

Ross 1 (Shane D. Ross, California Institute of Technology, B.S., Physics, California Institute of Technology, Ph.D., Control and Dynamical Systems, University of Southern California, NSF Math. Sciences Postdoctoral Research Fellow, Assistant Professor of Dynamical Systems Department of Engineering Science and Mechanics at Virginia Polytechnic Institute and State University, 12/14/01 “Near-Earth Asteroid Mining,” Space Industry Report, page 15)

There may be good reasons to use underground mining techniques when mining on asteroids: • it is easier to generate reaction forces for cutting, drilling, or digging (i.e., it uses standard terrestrial technology) • the surface layer may be depleted in the desired material (e.g., volatiles may only lay at depth under a lag deposit in a dormant comet) • it may be easier to contain the cut or released material • the resulting volume may itself be useful, e.g., for storage, habitat, or plant
Asteroid mining solves mineral depletion
Ross '01 [Shane D. Ross, Control and Dynamical Systems at Caltech, 1/14/2001, "Near-Earth Asteroid Mining", pg. online @ 76.75.200.144/settlement/asteroids/NearEarthAsteroidMining(Ross2001).pdf// gh-bprp] 

Many terrestrial resources, such as precious metals and fossil fuels, are running out. As new terrestrial sources are sought, materials are obtained at increasing economic and environmental cost. Society pays for this depletion of resources in the form of higher prices for manufactured goods, would-be technologies that are not developed for lack of raw materials, global and regional conflicts spurred by competition for remaining resources, and environmental damage caused by development of poorer and more problematic deposits. Utilization of asteroid resources may provide a partial solution to the problem, as they hold the potential for becoming the main sources of some metals and other materials. Precious metals and semiconducting elements in iron meteorites, which form the metallic cores of asteroids, are found in relatively large concentrations compared to Earth sources. In such sources, it may be possible to extract up to 187 parts per million (ppm) of precious metals, which includes Au, the Pt-group metals (Pt, Ru, Rh, Pd, Os, and It), Re, and Ge. More than 1000 ppm of other metals, semiconductors, and nonmetals may may one day be extracted and imported by Earth from asteroids, such as Ag, In, Co, Ga, and As. 

Worst case scenario is 50 tons of water and 600 tons of rare metals
Sanchez and McInnes '10 [J.P. Sanchez, Advanced Space Concepts Laboratory, University of Strathclyde, C.R. McInnes, Advanced Space Concepts Laboratory, University of Strathclyde, "Assessment on the Feasibility of Future Shepherding of Asteroid Resources", pg. online @strathprints.strath.ac.uk/27784/1/Sanchez_JP_-_strathprints_-_Assessment_on_the_feasibility_of_future_shepherding_of_asteroid_resources_26_Sept_2010.pdf// gh-bprp]  

The results shown from Fig. 8 to Fig. 10 indicate the feasibility of future asteroid resource utilisation. One can imagine advantageous scenarios for space utilisation from the results on the expected size of the accessible material (Fig. 10). For example, the exploitation of the largest expected object found within a 100 m/s budget, a 24-m asteroid, could supply from 107kg to 4x107kg of asteroid material, depending on composition and density. If this object was a hydrated carbonaceous asteroids a million litres of water could possibly be extracted (considering an asteroid of density 1300 kg/m3 [15] and 8% [25] of its weight in water). However, if this object was an M-class asteroid (density 5300 kg/m3 [15]), of order thirty thousand tonnes of metal could potentially be extracted and even a tonne of Platinum Group Metals (PGM) (88% of metal assumed and 35ppm of PGM [25]). The latter resource could easily reach a value of fifty million dollars n Earth’s commodity markets. If the Δv budget is increased to 1km/s, one 190-m diameter object should be accessible. This corresponds to more than 300 million litres of water or more than 10 million tons of metal and 600 tons of PGMs valued at 30 billion dollars. One of the most valuable resources in space is water, which can be used for both life support and as a rocket Page 13 of 15 propellant. Thus, most likely, this commodity in particular may represent a very important resource for exploitation in a near future. If water is mined and finally transported to LEO by adding 3.3 km/s to the Δv cost estimated here ((v threshold provided in Fig. 8 to Fig. 10 is the change of velocity required for a weakly bound Earth orbit), the total cost of transportation will still be of order 3 times less that that required to transport the water from the Earth surface. In a scenario such this a 24-m hydrated asteroid could propel a 200 tonne payload from LEO to the surface of the moon. More importantly, the energy invested in transporting this propellant would be a third of that necessary to transport the propellant from the Earth’s surface to LEO. Of course, in order for this scenario to be preferable over the more traditional Earth transport, the cost of mining and transporting the resources back to Earth should be lower than the two-thirds saving on transportation cost. Clearly, this figure improves significantly if the propellant is transported to the EarthMoon Lagrangian points and used to fuel interplanetary missions [26]. For such a scenario, a mission to Mars would 
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require to be launched only with the propellant to reach the Earth-Moon equilibrium points, which implies launch mass savings of at least a factor of two. As noted previously, asteroids could be mined and their resources transported to the Earth-Moon system. In fact the transport of material could well benefit from the resources found at the asteroid, and, for example, use water as a propellant found in-situ. However, mining operations may entail a technical complexity, both for manned missions and robotic exploration, that may make the possibility of capturing material directly in Earth orbit a desirable option. The possibility of moving the entire asteroid into an Earth bound orbit would allow much higher mission flexibility for resource extraction and transfer operations. In this kind of scenario, concepts for asteroid deflection technologies could be usefully exploited [6]. Although, each asteroid transfer should be carefully design and optimised, by using some of the technologies envisaged for asteroid deflection some general estimations of spacecraft mass in orbit can be provided. For example, a 10-m asteroid could potentially be found with an estimated capture Δv of 30 m/s using a one-impulse type of transfer. Even such a small object could still supply 50 tonnes of water or 600 tonnes of metals and PGMs with a possible market value of one million dollars. An object of this size could be capture during its Earth encounter by providing a collision with a 5-tonne spacecraft at a speed between 4 and 17 km/s, depending on the type of object, and therefore its density and mass. A kinetic impact scenario like this can be easily envisaged considering that the asteroid would be moving at a speed of 11 km/s at the perigee. Even more appealing is the possibility of a ballistic capture of such objects. This 10-m object would be expected to have a relative velocity with the Earth lower than 1km/s, which makes it a suitable candidate for a ballistic capture at the Earth by exploiting three-body dynamics [27]. The analysis and results presented in this paper are intended to provide a qualitative analysis on the feasibility of asteroid exploitation. The results and subsequent discussion have only drawn the ‘big picture’ for future asteroid resource utilisation. The hypothesis from which this work is based have tried to be as conservatives as possible, so that the real accessible mass should be expected to be higher. For example, the transfer models provided a conservative, worst case scenario for the required Δv, and so the available asteroid mass found is then a lower limit. More complex trajectories, such as multiple Earth fly-by, lunar gravity assists or manifold dynamics, would be expected to provide a significant increase in captured mass. However, some hypothesis will require of future work to completely assess their significance. For example, the assumption on the orbital distribution being independent of the asteroid size [8]. Non-gravitational perturbations affect objects of different size differently, which implies that the different asteroid sources may be supplying different asteroid size distributions, since nongravitational perturbations are the main mechanisms that feed the different asteroid sources. For the same reason, different orbital regions may contain a higher population of a given type of asteroids (i.e., different composition). Despite these possible sources of inaccuracy, the results shown in the paper should still hold their qualitative value.

Asteroid mining rids US of reliance on China
Five Planets '10 
(Asteroid Mining, 10/28/10, "Asteroid Mining", http://fiveplanets.com/space/?p=2195//GH-aspomer)
In light of the recent changes that have been taking place in the political landscape, I thought I would revisit the idea of gathering rare earth metals from near-Earth asteroids. As you probably know, China has cut off supplies of certain rare earth metals to Japan because of a diplomatic incident, and then did the same to the United States when the U.S. Said it was interested in discussion over intellectual property protection. . After all, the national government sponsors much of it, in the form of mandating that international companies must enter in joint ventures with Chinese companies. These Chinese companies then ‘acquire’ the technology of their more advanced partners, and copy it, without regard for IP laws or otherwise. This is why the semiconductor industry will only send machines four generations out of date to the mainland. Thus, the current sticky situation. China produces 95% of most rare earth metals. The U.S. and Canada are beginning to ramp up production again, but that means re-opening or discovering mines either in bitterly cold climates (Canada’s Northwest Territories), or in areas difficult to access (certain rare earth metals are primarily found with radioactive counterparts). Lest you think these metals are unimportant, here is a brief list of items where they can be found: batteries, laptops, wind turbines, hybrid cars, circuitry, and many other aspects involving chemistry and electronics. So they’re highly desired from all across the industrial spectrum. This, combined with their scarcity and the uncertain supply from China, has resulted in prices soaring as demand has outstripped production. Now, when I wrote my original proposal for asteroid mining, about a year ago, the situation was not as bad as it is now. The further export restrictions from China have pushed the price even higher, and have made the economics of a small-scale mining operation in space more viable. There are several reasons for this, but the primary one is the successful launch of the Space-X Falcon 9. This is the first cheap NewSpace orbital rocket, and to see it successfully launch will give investors a more secure feeling. After all, it’s nice to know the ride there works. 
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Asteroid mining is technically feasible

Blair 2k [Brad R. Blair, Colorado School of Mines, 5/5/2000, "The Role of Near-Earth Asteroids in Long-Term Platinum Supply", pg. online @ www.nss.org/settlement/asteroids/RoleOfNearEarthAsteroidsInLongTermPlatinumSupply.pdf// gh-bprp] 

 Feasibility Considerations:

The technical feasibility of mining asteroid resources has been studied extensively by Sonter (2000) and Kuck (1992). The development and testing of lunar mining technology for extraction of fuel and construction materials has been underway at NASA for at least 20 years (Bock, 1979, Criswell, 1980 and McKay, 1992). However, with the exception of scoops, drills and sample collection devices used during the Apollo missions, no mining equipment has been tested in the appropriate space environment. While engineering data collected in a relevant environment will be required to develop robust mining systems for space, important conclusions can be drawn by simply examining the asteroid environment. The key to the success of early asteroid mining endeavors will be the advantageous use of the unique environmental characteristics. Two primary mining and processing strategies emerge: Sift through the pre-crushed regolith from a large NEA, or retrieve an entire small NEA for delivery to an Earth-orbital facility. The optimal choice will depend on technology, cost, risk and revenues. One recurring suggestion is the use of a magnetic rake to comb through the finelypulverized regolith soil, collecting and concentrating PGMs in the process (Kargel, 1996). Another method could loft a stream of soil through the almost nonexistent gravitational field, deflecting PGMs through a ring or net made of magnetic materials. Given the estimated population density of LL chondrite NEAs, there are over 8000 candidate bodies less than 100 meters that are high enough in grade to host platinum production. It is important to note that a 100-meter sphere of rock weighs in at almost 1.4 million metric tons, and could contain over 40 tons of platinum at grades measured in meteorite samples. Lewis (1996) estimates that the minimum size that could completely disintegrate during accidental Earth entry is 100 meters, providing an upper size limit for assurance against damage. 

It’s feasible

Sanchez and McInnes '10 [J.P. Sanchez, Advanced Space Concepts Laboratory, University of Strathclyde, C.R. McInnes, Advanced Space Concepts Laboratory, University of Strathclyde, "Assessment on the Feasibility of Future Shepherding of Asteroid Resources", pg. online @strathprints.strath.ac.uk/27784/1/Sanchez_JP_-_strathprints_-_Assessment_on_the_feasibility_of_future_shepherding_of_asteroid_resources_26_Sept_2010.pdf// gh-bprp] 

 This paper has shown that the utilisation of asteroid resources may be a viable mean of providing substantial mass in Earth orbit for future space ventures. A statistical population of near Earth asteroids has been used, along with a map of the Keplerian orbital element space from which the Earth can be reached under a given series of impulsive manoeuvres, to determine an approximate amount of accessible asteroid resources within a given specific transfer energy. The range of energies analysed has shown that there is a reasonable mass of accessible asteroid resources with transfer energies lower than those required to exploit the Moon. Moreover, these resources can be accessed with an incremental level of energy, while lunar resources would require a minimum threshold equal to the Moon’s escape velocity. Exploitation of higher energy transfers may only be justifiable if the required resource is not available on the Moon. The size distribution of objects for near-Earth objects also ensures that the amount of exploitable mass is primarily made up of the largest objects within Earth reach. This guarantees that most of the exploitable mass could be successfully harvested by only a few mining or capture missions. Small objects Page 14 of 15 with a diameter of order tens of meters to a few hundred meters diameter could potentially be the first targets for strategic resources. It is very likely that interesting targets in this range of diameters will be found in orbits such that the energetic requirements to transport their resources to Earth will be very low. 
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There are lots close to the Earth
Blair 2k [Brad R. Blair, Colorado School of Mines, 5/5/2000, "The Role of Near-Earth Asteroids in Long-Term Platinum Supply", pg. online @ www.nss.org/settlement/asteroids/RoleOfNearEarthAsteroidsInLongTermPlatinumSupply.pdf// gh-bprp] 
 Orbital Characteristics:

Many asteroids lie much ‘closer’ to Earth than the Moon. The orbital alignment of the near-Earth asteroids brings them alarmingly close to Earth’s orbit on a regular basis. During the period of alignment, the amount of energy required to reach Earth orbit can be as little as 1/1000 the energy as an equivalent spacecraft launched from Earth’s surface. For example, a Russian Proton launch vehicle departing Baikenour Cosmodrome in central Khazakstan can place 20 tons into low-Earth orbit (LEO), while an equivalent Proton leaving the surface of the right NEA at the right time could hypothetically place 20,000 tons into LEO. It is noted that asteroids with the lowest departure energy present the higher danger of Earth impact (the U.S. Department of Defense is examining tactics for their potential diversion). It is precisely this ‘energy leverage’ that makes these asteroids candidates for the lowest-cost supply of materials into the growing Earth orbital market. Lewis (1996) estimates a population of 2,000 NEAs larger than 1-kilometer and 100,000 or more 100-meter diameter asteroids. 

It’s possible
Blair 2k [Brad R. Blair, Colorado School of Mines, 5/5/2000, "The Role of Near-Earth Asteroids in Long-Term Platinum Supply", pg. online @ www.nss.org/settlement/asteroids/RoleOfNearEarthAsteroidsInLongTermPlatinumSupply.pdf// gh-bprp] 
 Feasibility Considerations:

The technical feasibility of mining asteroid resources has been studied extensively by Sonter (2000) and Kuck (1992). The development and testing of lunar mining technology for extraction of fuel and construction materials has been underway at NASA for at least 20 years (Bock, 1979, Criswell, 1980 and McKay, 1992). However, with the exception of scoops, drills and sample collection devices used during the Apollo missions, no mining equipment has been tested in the appropriate space environment. While engineering data collected in a relevant environment will be required to develop robust mining systems for space, important conclusions can be drawn by simply examining the asteroid environment. The key to the success of early asteroid mining endeavors will be the advantageous use of the unique environmental characteristics. Two primary mining and processing strategies emerge: Sift through the pre-crushed regolith from a large NEA, or retrieve an entire small NEA for delivery to an Earth-orbital facility. The optimal choice will depend on technology, cost, risk and revenues. One recurring suggestion is the use of a magnetic rake to comb through the finelypulverized regolith soil, collecting and concentrating PGMs in the process (Kargel, 1996). Another method could loft a stream of soil through the almost nonexistent gravitational field, deflecting PGMs through a ring or net made of magnetic materials. Given the estimated population density of LL chondrite NEAs, there are over 8000 candidate bodies less than 100 meters that are high enough in grade to host platinum production. It is important to note that a 100-meter sphere of rock weighs in at almost 1.4 million metric tons, and could contain over 40 tons of platinum at grades measured in meteorite samples. Lewis (1996) estimates that the minimum size that could completely disintegrate during accidental Earth entry is 100 meters, providing an upper size limit for assurance against damage. 
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It’s easier than Earth mining and solves collision
Walker '05 [Bill Walker, Sr. Project Manager at AECOM / McNeil Technologies, July and August 2005, "Thirty-Six Years After Neil Armstrong", pg. online @ www.fee.org/pdf/the-freeman/walker0705.pdf// gh-bprp]

 Hundreds of “near-earth asteroids” are known; more are discovered every year. Some asteroids are energetically “closer” than the moon.To reach them, a vehicle would need to travel only a couple hundred miles an hour. Conversely, to land on the moon you must brake against its gravity, then fight it on takeoff. Since the moon’s escape velocity is about 5,000 miles per hour, the rocket must change speed a total of 10,000 miles per hour.And all this speed must be applied quickly; a gentle push (say, from a solar sail) won’t get you off the moon, while a small constant thrust can move an asteroid. Unlike earth’s heavily oxidized crust, asteroids come presorted into different ore types. Asteroids range from pure-metal types richer than any earth-surface ore to “rocks” to carbonaceous chondrites rich in water and carbon. (Earth ores are oxide or sulfide rocks; metal asteroids are pure metal; many contain more platinum than any earth ore.) While it may seem outrageously expensive to talk about moving a whole mountain of ore millions of miles through space, in terms of energy it is much easier than moving the same millions of tons of material out of Africa on trucks, then on ships across the ocean, then back onto trucks, and so on. An asteroid in orbit has no friction to obstruct movement; even the slightest push in the right direction will accumulate. A nuclear rocket could move a carbonaceous asteroid by pumping water or other volatiles from the core; a “mass-driver” could throw chunks of rock or metal asteroid; less patient asteroid miners could deliver gentle kicks with nuclear bombs. If you happen to be of the persuasion that is terrified by all things nuclear, remember that a large proportion of the earth-crossing asteroids will eventually hit the earth with gigaton explosions if we don’t alter their courses. If you really care about the long-term future of life on earth, moving asteroids is an essential task to prevent extinctions (and possibly a permanent Ice Age). Asteroid mining provides the ability to defend the ecosystem as a free byproduct. 
We get 15 times the fuel we use
Ingerbretsen '01 [Mark Ingerbretsen, Contributing Editor for IEEE, "Mining Asteroids", pg. online @ ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=938712&tag=1// gh-bprp] 
When Lewis looked at NEOs as a source of water and fuel, the potential payback improved considerably. He estimated that an NEO mission could return three times as much fuel or water as it consumed in making the voyage—and that was just for the first trip and after factoring in the fuel cost of getting the probe to the asteroid to be refueled for the return voyage. If the ship could be reused five times, the payback ratio would rise to 15:1. “Each trip makes considerable masses of propellant available for other uses in near Earth space,” Lewis wrote. 
Asteroid mining is now possible and will obtain large amounts of platinum

Gerlach ‘05

(Charles Gerlach, founder and principal analyst for Gerlach Research, a market research and consulting firm providing strategic advice on emerging technology markets. - graduated from Harvard Law, 3/21/05, http://www.charlesgerlach.com/business/space-development/profitably-exploiting-near-earth-object-resources-isdc-05// GH-aspomer)

Those of you who did attend the plenary session yesterday morning on near-Earth objects [”Near Earth Objects,” with Brig. Gen. Simon “Pete” Worden (USAF, Ret.), Former Director of Transformation at the Space and Missile Systems Center, Los Angeles Air Force Base; Rusty Schweickart, Apollo 9 astronaut; Chairman, B612 Foundation; Dr. Brian Marsden, Director, Minor Planets Center, Harvard-Smithsonian Center for Astrophysics; Lindley Johnson, Program Manager, Near Earth Observation Program, NASA] probably recall that General – now Professor – Worden noted that near-Earth objects are probably the only objects in the solar system combining all three rationale for space exploration: fear, greed, and curiosity. I am going to talk about number two today. What I am hoping to do briefly is outline a business case for mining near-Earth objects. I want to say, as an aside before I get into that, that I believe that if a commercial near-Earth object mining operation can be successfully executed, then that takes us a long way towards addressing number one, which is building the capabilities and understanding needed to deal with the fear of the impact hazard that Rusty Schweickart spoke about so forcefully yesterday, as well as scientific knowledge, the curiosity, giving us a wealth of scientific knowledge about near-Earth objects that is far in excess of anything that we are going to get from traditional science missions. My discussion breaks down into three parts. First, I am going to talk briefly about what near-Earth objects are and what makes them such attractive targets for resource utilization. Second, I am going to talk about feasibility. I want to attack feasibility from a couple of different angles. There is certainly the obvious question of technical feasibility and what is technically feasible given today’s technology or reasonable enhancements to it. But I believe that the more important question is 
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economic feasibility. I think that most of you recognize that there are many, many things that are technically feasible given enough investment. What can we do with a reasonable investment? Third, moving forward, what is required? How do we move forward? How do we actually, practically think about doing something today? Near-Earth objects or NEOs are asteroids or short-period comets with orbits that bring them close to the Earth, and some of them have the potential to strike the Earth, as we saw with the discussion of 2004 MN4 and the potential threat of it striking the Earth. Now, when you look at the resources distributed on the Earth, they are distributed in various zones, and it is sort of the same way in the solar system. You are going to find different resources at different points in the solar system. You have metal-rich silicates closer to the sun; you have rocky, organic stuff in the mid-solar system; in the outer solar system, you have frozen volatiles; and you have this transitional zone in the middle, the asteroid belt. What happens is that you have Mars perturbations and Jupiter perturbations that are throwing some of those objects out of the main asteroid belt into the inner solar system. You also have large planet perturbations and other forces throwing objects out of the Kuiper Belt and the Oort Cloud, far out there, into the inner solar system, that are rich in frozen volatiles that tend to outgas as they get closer to the sun. These are the comets. So, what you have in near-Earth space is a rich sampling of the resources of the solar system that is reasonably accessible from the Earth. By accessibility, what I am talking about is the mission energy requirements, the change in velocity, the delta-v required to reach these objects. One of the things that makes NEOs attractive from a resource utilization perspective is that there are a sizeable number of NEOs that require little more energy to reach than is required to put a satellite into geosynchronous orbit. They are very accessible at given points in their orbits. What is even more exciting if you are thinking about producing resources and returning them to Earth orbit or to the surface of the Earth for use or for sale is that the energy requirements for return are even lower. First, they have negligible gravity (milli-g gravity), so you don’t have to climb out of the gravity well of a planet like Earth or Mars or even of the Moon, and second, given favorable orbital mechanics, there are some that have a change in velocity requirement that is as little as 1 km/sec. to return to Earth orbit. There are many options for capturing them into Earth orbit or even direct re-entry using limited propulsion energy, making these missions possible. Later, I’ll talk about one of these options that is very intriguing because it doesn’t require propulsive braking or use of a heavy aero-shell, making it a key enabler going forward. The other thing that is exciting about this is the number of near-Earth objects that have been discovered in the last decade. Because of the concern that has grown – particularly in the past 25 years – about potential impact hazards, a number of projects have been set up to identify near-Earth objects. In fact, the increase in the number of known objects in the last decade is quite extraordinary. If you look back a decade to 1995, we had identified about 350, including fewer than 100 of over 1-kilometer in diameter. Due to the investment in identification of these objects over the past decade, we have now identified about 3,100 of these objects, including about 750 with a diameter greater than 1 kilometer. Those are end-of-year figures, and in the last five months we have discovered another 300 objects over all, including about 20 that are greater than a kilometer in diameter. Those larger objects are particularly interesting both in terms of being an impact hazard and in terms of being better targets for mining given our current technology. Right now, estimates are that there are somewhere between 1,000 and 1,200 in the kilometer-diameter and larger category and that there are about 100,000 larger than 10 meters in diameter. As Lindley Johnson [Program Manager, Near Earth Observation Program, NASA] said yesterday, there is a lot of real estate out there in near-Earth space. The question is, what are we going to do with it? One could speak for a long time about the resources to be found on different types of asteroids and about the potential resources we could extract and process from asteroids and other NEOs. In the interest of time, I am going to focus on what is probably the most interesting resource from a near-term commercial standpoint. That resource is platinum. It is an interesting resource because the value per ounce is very high and because it is very rare in the Earth’s surface. Because of the formation process of the solar system, it is very rare in the Earth’s crust. In fact, it is believed that probably all near-Earth asteroids have higher concentrations of platinum than can be found in any deposits on the surface of the Earth. To put this in some context, in a rich mine in South Africa or in Sudbury up in Canada you can find somewhere around 4 to 6 parts per billion of platinum in the ore. Based on meteorite studies and our current understanding of the formation of the solar system, we will find that – as indicated in this chart on your left of various meteorite studies – you are getting up there around 1 part per million. Consider that in contrast to parts per billion in the ore on Earth. And, there is research that suggests that it is actually much better than that. You may be able to get up to 40 to 60 parts per million or even several hundred parts per million in some ores. What else is interesting – and I will talk a little bit later on about how we have done a lot of space science that has taught us about the surface structure and features that we believe we are going to find on some of these larger asteroids – that it is likely that we are going to find some of these kinds of concentrations in the loose regolith that is pooled or ponded in craters and depressions on the surface of some of these asteroids, making it relatively easy to access. So, we have got a potentially attractive resource and a very accessible target. There are some other things that make robotic mining of near-Earth asteroids very attractive. This is everything from the notion of prospecting, where we believe that many of the targets that we go after are going to be likely ore bodies, removing much of the exploration cost from the equation. The presence of very high-grade ore makes the extractive 
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metallurgy simpler. Mineral rights – this is a interesting topic all by itself because of the lively debates over property rights in the moon and the planets ad asteroids and the like. This is an unsettled area of law, and until there is a test case, we do not know what the law is going to be. I would suggest that this is truly a case where possession in going to be nine tenths of the law. At the very least, you are not dealing with existing landowners and expensive mineral rights. The environmental and waste disposal issues are very interesting too. It requires at least ten tons of ore to produce an ounce of platinum and the process also produces several hundred kilograms of toxic effluents per ounce in the terrestrial platinum production process. Even though terrestrial miners are working to reduce the environmental impact of their activities, this is still an extremely damaging process. This removes that environmental and waste disposal problem from the face of the Earth. There are other factors as well, and I will try to get into them as we move forward. If you think about it, you can really help to redefine what mining is and what the economics of mining are. You move away from the traditional costs of mining to costs of manufacturing a platform and the launch costs. Certainly, those are not trivial costs, but they are costs that through replication and scalability you can drive down over time in a way that you can’t begin to drive down costs in terrestrial mining. In fact, as it is getting harder to find rich ore near the surface on Earth, you find that the platinum mines in South Africa are pushing deeper and deeper: 1,800 meters, 2,000 meters. They are sinking shafts well over a mile underground and sending miners down to work in that environment. Impala Platinum, for example, is building a new 1,800-meter-deep shaft at Leeuwkop, which will cost an estimated $300 million just to build. This is the kind of problem we are getting into with terrestrial platinum mining. Asteroid mining completely redefines the economics of mining. Fundamentally, when you are looking at any kind of space venture – as we have heard over and over again during the past three days – you have to really think in terms of what are the markets for what you are doing. And not theoretical, hypothetical markets that are somewhere out in the future. What are the real markets that can actually be developed without a massive investment in infrastructure just to create the market? This is the reason that space tourism is so exciting: we have numerous markets studies now showing us that we have real people who are willing to spend a certain amount of money to get into space, and it relatively straight forward to build a business case around that. When you look at space resources ventures that have been proposed over the years, there are not many where there is actually a real near-term market. Platinum is very interesting because there is a real market that exists today, and when you look at the factors driving the dynamics of that market going forward, especially when you consider that the largest consumers of that platinum are automobile manufacturers and if you look at the number of automobiles on the planet potentially doubling over the next 25 years as everyone else tries to duplicate America’s over-consumption of resources, that is a very big driver. But, then, if you look at the question of migrating to hydrogen fuel cells, which use today about 57 grams of platinum per fuel cell – and we are driving that down – but the wholesale migration to fuel cells is going to put severe strains on the supply of platinum. In fact, there have been several studies by government ad academic researchers over the past five years asking the fundamental question of whether there is enough platinum on the surface of this planet to do a wholesale migration to hydrogen fuel cells. The answers vary, but the bottom line is that the value of a gram of platinum is going to continue to increase. The other markets that I describe are complimentary of that platinum market. The scientific data and samples market is something that you may have heard Jim Benson [CEO of Space Development Corporation (SpaceDev)] mention in passing when he spoke a couple of days ago. Back in the late 1990s, his company, Space Development Corporation (SpaceDev) proposed something called Near Earth Asteroid Prospector (NEAP). The basic idea was to launch a $50 million science probe and sell data sets and space for instruments to academic and research organizations. NASA designated that a Mission of Opportunity so that there were some federal research funds available to institutions interested in buying a ride on NEAP, and SpaceDev evidently had some customers who were willing to pay $5 to $7 million to fly an instrument or purchase data from this platform. This is a lot cheaper than building an entire platform and flying it. This is an interesting complimentary market that I don’t believe by itself is going to finance a viable commercial operation, but when you look at trying to improve your margins and take care of some of the up-front investment required to fly such a mission, it is a nice supplement. The other revenue stream is entertainment, licensing, and sponsorships. In the late 1990s, in the midst of the dot-com bubble, there were all sorts of schemes for financing space missions – Luna Corp. comes to mind with their various lunar missions – that were basically supposed to be financed by licensing media rights and sponsorships from Radio Shack and the like. We all know now that this is not going to be sufficient to finance a mission all by itself, but this is also a nice complement, especially when you consider the fact that since you are doing a return you can bring back large quantities of samples and extraordinary amounts of data stored in return vehicles. In fact, if you think about how compact and inexpensive data storage is becoming, you can think about not megabytes or gigabytes of data but actual terabytes of data. That is a lot of high definition video that might be of interest to somebody. Finally, longer-term, by doing the platinum first, you start to economically build the infrastructure required to look at volatiles. As Don [Dr. Donald Rapp, JPL, “Accessible Water on Mars” and “Comparison of Mars ISRU Alternatives”] was talking about, you need fuel and consumables in manned mission or simply for refueling a craft. If you don’t have to fly this up out of the gravity well of the Earth and you can simply make it available on orbit 
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having manufactured it from NEO resources, that is probably the biggest market longer term. We know that there are tremendous quantities of volatiles in a lot of these objects that can be extracted more easily than platinum. There has been a lot of work on orbital fueling depots, orbital refueling and orbital maneuvering vehicles. All of this stuff would fit very nicely into that kind of commercial ecosystem. You can imagine on down the road building an entire orbital economy around that which is worth tens of billions or even hundreds of billions of dollars. But that is very long term. The kind of investment that you have to make in that kind of infrastructure to get to that point is billions of dollars to start with. You are not going to build a near-term business case based on that market opportunity. Semiconductors are another interesting opportunity as well, because if you want to build large-scale space solar power stations, you require lots of semiconductors, and you don’t want to have to haul those up from the surface of the Earth. This is another item that you are going to find in the resource base of these objects. Fuel cells are an important potential driver of demand. It may be impossible to do a wholesale migration to fuel cells without getting more platinum from somewhere else – unless we can significantly drive down the amount of platinum that is required in each fuel cell. This sounds great, but people have been talking about this for a long time. So, what about now makes this something that is more viable than it was in the 1960s when Dandridge Cole was talking about asteroid mining and the various NASA summer studies of the 1970s and O’Neill to some degree talking about asteroids as a source of resources for use on orbit and potentially for return to Earth. We have talked about it for a long time, but what leads me to believe that today we are any closer than we were then? Besides identifying viable, near-term markets, there are some other things that help us to the point where this is viable. There are four things happening in the marketplace now that are moving this forward and making this technically and economically feasible. First, what we are so excited about here at this conference with the growing interest and excitement about commercial space development is critical. It is everything from a growing investor interest, getting people to take private investment in space seriously, to a new willingness on the part of NASA to work with start-ups and smaller firms. While there is no prize associated directly with NEO resources right now, it has been talked about in the context of the Centennial Challenges. Finally, there is just a renewed public interest in space. All of these things together create an environment where you can talk about a business case for a NEO venture and perhaps be taken seriously. At the same time, asteroid science has moved forward to provide us with a much better understanding of asteroids and other NEOs. This includes not only the discovery of thousands of new NEOs, but also the characterization and enhanced understanding of the geology and structure. Steven Ostro at JPL has done extraordinary radar studies that provide detailed mapping of objects, increasing our understanding of their rotation and hinting at their surface structures. About 100 NEOs have been radar mapped to date, and we need to continue with this important work and we can start to combine this with the space science missions. Think about this exciting Deep Impact mission and what we are likely to learn when its impactor strikes the Comet Tempel 1 on July 4 this year. That is going to dramatically increase our knowledge of the structure of comets and what types of resources may be available there and how we go about accessing them in the future. Continuing missions like these give us a much more detailed understanding of these objects that as well as a better understanding of the technical capabilities required to successfully fly missions to them. Technology is obviously critical. While there has been some discussion of manned asteroid missions because of the orbital mechanics, we are not going to use people for mining. That takes everything out of the realm of economic feasibility from a mining perspective. This will require sophisticated, autonomous robotic operations. This calls for processing power, artificial intelligence to operate. It requires integration of the extraction and processing technologies. Power is a critical issue given potential rotation and orientation of the target object. We need to make our use of solar power more efficient than in the past. Will quantum dot solar technology really deliver the promised increases in efficiency – up to twice the efficiency of traditional solar power systems? There is the broader issue of all of the experience that we have with designing lower cost space systems, the whole “microspace,” small spacecraft experience. Can we leverage digital design processes to reduce costs? As I talk about organizational approaches, the presentation that I gave yesterday was called “Building an Open Source Space Program.” It was about the application of open source development techniques to not only software development but to the development of mission concepts, to the broad development process. We are at a point right now where excellent digital design environments for spacecraft have been developed, but we need to work on making these accessible to a broader universe of potential users due to the cost and complexity, but we can start to build collaborative processes and design environments where we can take an approach toward the development and exploration of concepts that doesn’t have to take place within a large organization like NASA, or doesn’t require the resources of large corporations, like the Boeings or Lockheed Martins of the world. It is something that smaller organizations working together with a broad section of collaborators in an open source framework can at least push to the point of designing and figuring out what is feasible and what is not. I would suggest that it is very unlikely that we are going to have large corporations being able to justify these types of investments to their shareholders. At the same time, NASA perhaps rightly should be focused on space science and not space commercialization. We have to move towards a model where we see what has happened in terrestrial resource development arena, where commercial interests and science have often 
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overlapped. It is the commercial interest in developing better geological models to enable better resource discovery and recovery that has really driven forward our understanding of the structure of this planet. The same thing is going to happen in space. As commercial interests and scientific interests align and we see more of a commercially-driven interest in understanding geology and structure. We have flown several robotic asteroid and comet missions over the past 20 years. Most of these have been fly-bys. This has greatly enhanced the knowledge of these objects. As we start to put this together and ask what specifically is required, there are a lot of environmental challenges that we are up against. These are not trivial, but we do have a pretty good understanding now of what these challenges are and a lot of experience to draw upon in dealing with them. It is an engineering challenge. It is not a set of unknowns. These include extreme temperature variations and the essential absence of gravity. The regolith is likely to be made up of fines that cause extreme wear on the equipment. You are going to have instances where there is deep regolith and others where you have no regolith. This is going to have a big impact on the ability to mine. In addition, we have to deal with our general uncertainty about what we are going to find on specific asteroids. While there is a lot that we can figure out about a specific asteroid – given spectrometry and radar studies and detailed observation from Earth – there are still things that we are not going to know until we have our platform in orbit and on the surface of that object. So, it requires a very flexible approach. How do we put all of this together and move forward? I suggest that instead of talking about theoretical concepts, we need to put it together into a detailed plan. Let’s figure out what systems are required, what the critical dependencies are and what the costs of the components have to be. All that we know and have learned about near-Earth objects; what we believe to be a viable set of market opportunities; the technology, including our experience to date and the core technologies that we believe are going to be essential to economically do this, the next step is to bring it together and put together a reference design and ask whether it can be done at a reasonable cost. I am suggesting that you have to drive towards a cost of somewhere between $150 and $200 million. I know that if you look at traditional aerospace industry cost estimating relationships, this sounds crazy. They would suggest that developing and flying such a platform is going to cost $800 million or $1 billion given an aggressive development effort. What I am suggesting is let’s take a different approach. Let’s back up and ask what kind of return on investment do we need to make this feasible? You have to start at the opposite end. If we look at what the low-cost platinum producers on Earth are capable of doing, and work our way backward, what does this imply in terms of the costs that we have to drive towards within what kind of time frames to make this feasible. Making some assumptions about the ore concentrations and state of the ore to be found and the mass throughput ratios of our mining equipment, we need to look at something that can return between $400 million and $1 billion worth of platinum and other revenues within five years at under $200 million in investment, then we have something that is potentially viable. We have to take into account the high risk with a discount rate of at least 30 per cent per annum.

Private Sector Follows

Once asteroid mining is demonstrated to be successful private sector will follow

Sonter '06 [Mark Sonter, independant scientific mining consultant and professor of Physics and University of Papau New Ginea, "Asteroid Mining: Key to the Space Economy", pg. online @ www.space.com/2032-asteroid-mining-key-space-economy.html// gh-bprp] 

 The Near Earth Asteroids offer both threat and promise. They present the threat of planetary impact with regional or global disaster. And they also offer the promise of resources to support humanity's long-term prosperity on Earth, and our movement into space and the solar system. The technologies needed to return asteroidal resources to Earth Orbit (and thus catalyze our colonization of space) will also enable the deflection of at least some of the impact-threat objects. We should develop these technologies, with all due speed! Development and operation of future in-orbit infrastructure (for example, orbital hotels, satellite solar power stations, earth-moon transport node satellites, zero-g manufacturing facilities) will require large masses of materials for construction, shielding, and ballast; and also large quantities of propellant for station-keeping and orbit-change maneuvers, and for fuelling craft departing for lunar or interplanetary destinations. Spectroscopic studies suggest, and 'ground-truth' chemical assays of meteorites confirm, that a wide range of resources are present in asteroids and comets, including nickel-iron metal, silicate minerals, semiconductor and platinum group metals, water, bituminous hydrocarbons, and trapped or frozen gases including carbon dioxide and ammonia. As one startling pointer to the unexpected riches in asteroids, many stony and stony-iron meteorites contain Platinum Group Metals at grades of up to 100 ppm (or 100 grams per ton). Operating open pit platinum and gold mines in South Africa and elsewhere mine ores of grade 5 to 10 ppm, so grades of 10 to 20 times higher would be regarded as spectacular if available in quantity, on Earth. Water is an obvious first, and key, potential product from asteroid mines, as it could be used for return trip propulsion via steam rocket. About 10% of Near-Earth Asteroids are energetically more accessible (easier to get to) than the Moon (i.e. under 6 km/s from LEO), and a substantial minority of these have return-to-Earth transfer orbit injection delta-v's of only 1 to 2 km/s. Return of resources from some of these NEAs to low or high earth orbit may therefore be competitive versus earth-sourced supplies. Our knowledge of asteroids and comets has expanded dramatically in the last ten years, with images and spectra of asteroids and comets from flybys, rendezvous, and impacts (for example asteroids Gaspra, Ida, Mathilde, the vast image collection from Eros, Itokawa, and others; comets Halley, Borrelly, Tempel-1, and Wild-2. And radar images of asteroids Toutatis, Castalia, Geographos, Kleopatra, Golevka and other... These images show extraordinary variations in structure, strength, porosity, surface features. The total number of identified NEAs has increased from about 300 to more than 3,000 in the period 1995 to 2005. The most accessible group of NEAs for resource recovery is a subset of the Potentially Hazardous Asteroids (PHAs). These are bodies (about 770 now discovered) which approach to within 7.5 million km of earth orbit. The smaller subset of those with orbits which are earth-orbit-grazing give intermittently very low delta-v return opportunities (that is it is easy velocity wise to return to Earth). These are also the bodies which humanity should want to learn about in terms of surface properties and strength so as to plan deflection missions, in case we should ever find one on a collision course with us. Professor John Lewis has pointed out (in Mining the Sky) that the resources of the solar system (the most accessible of which being those in the NEAs) can permanently support in first-world comfort some quadrillion people. In other words, the resources of the solar system are essentially infinite... And they are there for us to use, to invest consciousness into the universe, no less. It's time for humankind to come out of its shell, and begin to grow!! So both for species protection and for the expansion of humanity into the solar system, we need to characterize these objects and learn how to mine and manage them. Once we learn how to work on, handle, and modify the orbits of small near-earth objects, we will have achieved, as a species, both the capability to access the vast resources of the asteroids, and also the capability to protect our planet from identified collision threats. Since the competing source of raw materials is "delivery by launch from Earth," which imposes a launch cost per kilogram presently above $10,000 per kg, this same figure represents the upper bound of what recovered asteroidal material would be presently worth in low earth orbit. Future large scale economic activity in orbit is unlikely to develop however until launch cost drops to something in the range $500 to $1,000 per kilogram to LEO. At that point, any demand for material in orbit which can be satisfied at equal or lower cost by resources recovered from asteroids, will confer on these asteroidal resources an equivalent value as ore in true mining engineering terms, i.e., that which can be mined, have valuable product recovered from it, to be sold for a profit. Now, $500,000 per ton product is extraordinarily valuable, and is certainly worth chasing! Note that the asteroidal materials we are talking about are, simply, water, nickel-iron metal, hydrocarbons, and silicate rock. Purified, and made available in low earth orbit, they will be worth something like $500,000 per ton, by virtue of having avoided terrestrial gravity's "launch cost levy." These are values up there with optical glass, doped semiconductors, specialty isotopes for research or medicine, diamonds, some pharmaceuticals, illicit drugs. On the mining scene, the only metal which has ever been so valuable was radium, which in the 1920's reached the fabulous value of $200,000 per gram! Platinum Group Metals (which are present in metallic and silicate asteroids, as proved by the "ground truth" of meteorite finds) have a value presently in the order of $1,000 per ounce or $30 per gram. Vastly expanded use in catalysts and for fuel cells will enhance their value, and PGM 
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recovery from asteroid impact sites on the Moon is the basis of Dennis Wingo's book, "Moonrush." When will we see asteroid mining start? Well, it will only become viable once the human-presence commercial in-orbit economy takes off. Only then will there be a market. And that can only happen after NASA ceases acting as a near-monopolist launch provider and thwarter of competition, and reverts to being a customer instead. A developing in-space economy will build the technical capability to access NEAs, almost automatically. And regardless of the legal arguments about mineral claims in outer space, once the first resource recovery mission is successful, what's the bets on a surge in interest similar to the dotcom-boom and biotech-boom? The first successful venturers will develop immense proprietary knowledge, and make a mint. And some as-yet unidentified (but almost certainly already discovered) NEAs will be the company-making mines of the 21st century. 

________________________
***China Extensions***
China Cut Off Minerals
China will cut off rare earth supplies by 2012 and mining efforts on earth take too long to solve

Adams '10

(Mike Adams, Editor of Natural News, "Global supply of rare earth elements could be wiped out by 2012",  http://www.naturalnews.com/028028_rare_earth_elements_mining.html// GH-aspomer)

(NaturalNews) It's the bubble you've probably never heard of: The rare earth bubble. And it's due to pop in 2012, potentially devastating the industries of western nations that depend on these rare elements. What industries are those? The automobile industry uses tens of thousands of tons of rare earth elements each year, and advanced military technology depends on these elements, too. Lots of "green" technologies depend on them, including wind turbines, low-energy light bulbs and hybrid car batteries. In fact, much of western civilization depends on rare earth elements such as terbium, lanthanum and neodymium. So what's the problem with these rare elements? 97 percent of the world's supply comes from mines in China, and China is prepared to simply stop exporting these strategic elements to the rest of the world by 2012. If that happens, the western world will be crippled by the collapse of available rare earth elements. Manufacturing of everything from computers and electronics to farm machinery will grind to a halt. Electronics will disappear from the shelves and prices for manufactured goods that depend on these rare elements will skyrocket. These 17 rare earth elements (REE) -- all of which are metals -- are strategic resources upon which entire nations are built. In many ways, they are similar to rubber -- a resource so valuable and important to the world that many experts call it the "fourth most important natural resource in the world," right after water, steel and oil. Without rubber, you couldn't drive your car to work or water your lawn. Many medical technologies would cease to work and virtually all commercial construction would grind to a halt. Many of the strategic battles fought in World War II were fought, in fact, over control of rubber, most of which now comes through Singapore and its surrounding regions (Malaysia and Indonesia). Global shortage of Rare Earth Elements coming... Now, by threatening to cut off the world's supply of rare earth elements, China appears to be attempting to monopolize this extremely important strategic resource. According to information received by The Independent, by 2012 China may cease all exports of rare earth elements, reserving them for its own economic expansion. An article in that paper quotes REE expert Jack Lifton as saying, "A real crunch is coming. In America, Britain and elsewhere we have not yet woken up to the fact that there is an urgent need to secure the supply of rare earths from sources outside China." And yet virtually no one has heard of this problem! People are familiar with peak oil, global warming, ocean acidification, the national debt and the depletion of fossil water, but very few are aware of the looming crisis in rare metals... upon which much of western civilization rests. For those who still aren't convinced this is a big deal, consider this: Without rare earth elements, we would have no iPhones. Yeah, I know. That's a disaster, huh? We would have no fiber optic cables, either. No X-ray machines, no car stereos and no high-tech missile guidance systems for the military. And here's the real kicker: No electric motors. Demand outstrips supply The problem with the supply of rare earth elements is that demand has skyrocketed over the last decade from 40,000 tons to 120,000 tons. Meanwhile, China has been cutting its exports. Now, it only exports about 30,000 tons a year -- only one-fourth of the demand the world needs. In order to build more "green" technologies, the world will need 200,000 tons of rare earth elements by 2014, predicts The Independent. Yet China now threatens to drop exports to exactly zero tons by 2012. It isn't hard to do the math on this: Without China's exports, the western world will quickly run out of rare earth elements. Kiss your "green" wind turbines good-bye. And your Toyota Prius production lines, too. No more iPhones and iPods either. Without these rare earth elements, entire industries grind to a halt. Can we mine it elsewhere? China isn't the only geographic region where these rare earth elements are found, but constructing mines to pull these elements out of the ground takes many years. Some mines are under construction right now in other countries that could help fill the demand for REEs, but making them operational is "five to ten years away," says Lifton. That means these other mines won't really be operational until 2015 - 2020. Meanwhile, China could cut off its supply in 2012. That leaves a 3-7 year gap in which these rare earth elements will be in disastrously short supply. This brings up a couple of very important realizations related to investments: It is almost certain that the prices for rare earth elements will skyrocket over the next 2 - 5 years. This creates a huge investment opportunity for people willing to take a risk and bet their money on rising prices of these metals.

China Cut Off Minerals

China cutting minerals exports now

Prospecting Journal 7/18

(News source, 7/18/11, "Miners Scramble for Rare Earths as China Tightens Supply", http://prospectingjournal.com/miners-scramble-for-rare-earths-china-tightens-supply// GH-aspomer)

COMMENTARY—ProspectingJournal.com—The race for rare earths is on . . . Say what? Amazingly, many investors are still confused as to what “rare earths” entails, as the name evokes images of sparkling jewels and shiny things with intrinsic value. Instead, these 17 crucial elements, with futuristic names such as praseodymium, lathanum and gadolinium, power fluorescent lamps, iPods, wind turbines, hybrid cars, rechargeable batteries, magnets, solar panels, guided missiles and a host of other electronic devices that have become somewhat essential in our daily lives (especially missiles). Formerly obscure to the markets, they now represent a $1.5 billion industry that feeds a $5 billion consortium of industries, which are quickly growing. The rare earths supply has pushed them into the geopolitical debate (and world news) for the last several years. Prices have jumped to incredible highs since January 2011, when China, which controls 97% of the world’s rare earths market with only 37% of the known reserves, tightened supply. China’s recent updates to its export quotas reduced exports by 35 per cent in the first half of 2011, a continuation of the 40 per cent reduction trend from last year. Fear is now the incentive for everyone outside of this Asian giant, which has already proven its poker face by refusing to devalue the renminbi. When cerium oxide soared 475 per cent in the first half of 2011, it was one of many warnings. When Japan dared to dispute its territories with China last year, its rare earths supply was simply cut off. And knowing that these elements are near-impossible to substitute, even though they’re abundant in the earth’s crust, who is to stop China from using its supply monopoly as a future political weapon? The “politician” Sarah Palin actually said it best when she complained that, in regards to rare earths, China is “bending us over a barrel.”
China Cut Off Minerals

China will cut off rare earth exports to protect domestic reserves in 2011
Financial Politics '11 
(1/1/11, "Trade Disputes Arise over Export Quotas of Rare Earth Minerals", http://financialpolitics.net/2011/01/01/trade-disputes-arise-over-export-quotas-of-rare-earth-minerals// GH-aspomer)

Potential for trade disputes is raising over China’s export quotas of rare earth minerals crucial for manufacturing key electronic parts. China said it would reduce export quotas of rare earth minerals by 35 percent for the year 2011. The US said last week that it would file a case at WTO. Electronics manufacturers are heavily dependent on China’s exports of rare earths, as it owns major part of world’s rare earths reserves. China is estimated to contain almost 90 to 97 percent of world’s reserves of those minerals. Rare earth minerals are a group of 17 chemically similar elements that include scandium, yttriumchina us trade disputes and fifteen lanthanides. Elements such as neodymium, cerium and lanthanum are called lanthanides. These elements collectively occupy a close area in the periodic table. These are used for making many electronic goods such as smart phones, monitors of TVs and PCs, hard discs of laptops, condensers, magnets in batteries of hybrid cars and headphones of Apple iPods. It is almost impossible to imagine a world without these electronic goods nowadays. China has been cutting export quotas of rare earths for last few years, which has become a controversial issue in world trade. Previously China said it was cutting down exports to meet domestic demand. China is also telling that the companies involved in mining and export of rare earths are causing enormous environmental damage. China wants to control excessive mining that became severe especially in Southern China a spokesperson of the Chinese commerce ministry is quoted as saying by BBC news. Japan and the US are critical of China’s moves. China reduced 72 percent to 7,976 tons of export quotas in second half of this year. The US said last week that it might lodge a complaint on restraining supplies of rare earth minerals. Japan’s Sony Company said China’s decision was against to free trade principles. The latest decision to curtail production and exports in 2011 has potential to augment trade tensions between China and the US. Chinese finance ministry informed some days back that it would increase export taxes from 15 to 25 percent for some of the rare earth minerals. wtoChina allotted 14,446 tons of rare earths for the first half of 2011. It is against 22,282 tons in first half of 2010 and 7,976 tons in second half. China produced 97 percent of world’s rare earths supplies last year. The US did not produce so far but it is supposed to start producing from next year. Japan has already planned to decrease dependence on China exports. Toyota formed a venture with a Vietnamese state run company that will start exporting rare earth metals to Japan from 2012. Japan companies experienced a critical situation when China stopped its exports after a dispute over arresting a Chinese trawler near disputed islands in South China Sea. Later, China lifted the ban on exports to Japan but Japan took a lesson from it. There are domestic companies as well as foreign owned companies in China involved in mining and export of these minerals. China aims to form China Association for Rare Earths to organise above 90 domestic rare earth companies under government’s oversight. It will be dealt with by the ministries of Industry and Information Technology, the spokesperson for the association said as per Bloomberg news. China has been cautious of utilising domestic mineral resources. It is securing its own resources china us heads and depending majorly on imports of many minerals. China invested heavily in India and Africa in mining of Iron, Bauxite and several essential ores of metals and subconductor materials. It is acquiring equity shares in overseas companies and granting loans to mining and petroleum investors. It is obtaining long-term contracts over procurement of oil and minerals from foreign resources. These activities are attracting objections from countries such as Japan and the US. China may be protecting its reserves of natural resources for future use, a strategy over which the US is furious for some time. One can observe that China is a self-oriented country and does not share any global responsibilities, if any. China is not seen involving in any global political or economic issues except in the case of its close ally North Korea. It remains to be seen whether such strategy is helpful or detrimental to its interests. However, it is certainly detrimental to the global supply system of mineral resources.

China Cut Off Minerals

China is cutting off minerals exports and other alternatives take too long to mine

LeVine '10

(Steve LeVine, author of The Oil and the Glory and a longtime foreign corresponden, 10/19/10, "Is it a clean energy trade war yet? China cuts off U.S. rare earth supply", http://oilandglory.foreignpolicy.com/posts/2010/10/19/is_it_a_clean_energy_trade_war_yet_china_cuts_off_rare_earth_shipments_to_the_us// GH-aspomer)

A few days ago, the United States responded to a United Steelworkers suit by announcing an investigation of China's alleged gargantuan subsidizing of its clean-energy industries -- something regarded by many countries, including China, as a strategic priority. Today we get China's apparent reply: Beijing is cutting off its exports of rare-earth minerals to the United States, according to the New York Times' Keith Bradsher. The 17 rare-earth minerals are crucial to the manufacture of high-tech products such as advanced batteries and flat-screen televisions, and in military equipment such as missiles and jets. China mines about 95 percent of the world's rare earths. The news comes the same day that China announced that it is further reducing the export of the minerals to all countries next year. In July, Beijing said it would reduce its rare earth exports by about 40 percent. Next year, it's set to reduce that volume by another 30 percent, according to another report by Bradsher. The issue of rare earth availability has alarmed numerous companies and countries. Japan got cut off Sept. 21 after one of its naval cutters arrested a Chinese fisherman for ramming Japanese patrol boats. Since then, several companies have announced plans to accelerate the re-opening of rare earth mines in Australia, the United States, Mongolia, and Kazakhstan, but bringing such projects to fruition can take years.

Minerals key to Heg

Chinese rare earth minerals are a central component of US military power – there is no alternative on earth

Hsu ‘10

(Jeremy Hsu, Jeremy Hsu is a senior writer for InnovationNewsDaily, 4/14/10, "U.S. Military Supply of Rare Earth Elements Not Secure", http://www.livescience.com/10978-military-supply-rare-earth-elements-secure.html// GH-aspomer)

U.S. military technologies such as guided bombs and night vision rely heavily upon rare earth elements supplied by China, and rebuilding an independent U.S. supply chain to wean the country off that foreign dependency could take up to 15 years, according to a new report by the U.S. Government Accountability Office (GAO). Both "light" and "heavy" rare earth elements represent a family of minerals found in commercial products ranging from TV displays to cell phones, as well as green technologies such as hybrid electric motors and wind turbines. For example, the rare earth element neodymium is very magnetic and is used in everything from computer hard drives to wind turbines and Toyota's Prius hybrid car. The GAO report – a draft of which was obtained by TechNewsDaily – was meant to look at national security risks that could arise from dependency upon rare earth elements. "Defense systems will likely continue to depend on rare earth materials, based on their life cycles and lack of effective substitutes," the GAO reported. New rare earth mines in the U.S., Australia, Canada and South Africa won't start up until at least 2014, based on industry estimates. The GAO report listed rare earth deposits in states that include California, Idaho, Montana, Wyoming, Colorado, Missouri and Utah. But looking beyond the GAO report reveals that many U.S. deposits lack the "heavy" rare earth elements critical for much of today's technological innovations. Another cause for concern: Chinese corporations have also begun investing in mining companies that hold certain U.S. deposits. The U.S. once supplied most of the global supply of rare earth elements, and also manufactured rare earth products such as the neodymium magnets. But rare earth processing has largely shifted to China since the 1990s. Even if the U.S. resumes mining its rare earth deposits and begins converting rare earth ore into oxides, it lacks the facilities for converting rare earth oxides into refined metals. China has set quotas limiting rare earth exports and added on export taxes, despite supplying as much as 97 percent of the world's rare earth oxides. It even warned in an official plan for 2009-2015 that its own industrial demand might force it to stop exporting entirely. Staking the future The GAO report lists the mine at Mountain Pass, California as perhaps the largest non-Chinese rare earth deposit in the world. That same mine almost slipped out of U.S. hands unnoticed during a Chinese bid for the U.S. oil company Unocal in 2005. Unocal had purchased the Mountain Pass mine owner, Molycorp, back in 1978. But that fact went mostly unnoticed during the media and Congressional uproar over the possible threat to U.S. energy security, which eventually led the Chinese company to withdraw its bid. If the China National Offshore Oil Corporation (CNOOC) bid had succeeded, China would currently have an even bigger share of rare earth deposits, according to a recent report by the Institute for the Analysis of Global Security. Molycorp has since reorganized as an independent company after Chevron purchased Unocal. It expects to resume mining at Mountain Pass and plans to produce cerium, lanthanum, praseodymium and neodymium oxides by 2012, even if it must ship those oxides to China for final processing. The U.S. Navy once considered helping fund the Mountain Pass mining and processing facility in 2006, based on the need to secure a domestic U.S. supply of rare earth elements. That idea faded when the Navy "lost interest in the project," according to the GAO report. A need for heavies Still, a need for even rarer "heavy" rare earth elements would require the U.S. military to look beyond the Mountain Pass mine, which can only produce a little terbium and dysprosium. Light rare earths include the minerals ranging from lanthanum to gadolinium on the periodic table of elements, while heavy rare earths range from terbium to lutetium. The Bear Lodge deposit in Wyoming — owned by Canada's Rare Element Resources Ltd — also holds mainly light rare earth elements. Perhaps the likeliest source of heavy rare earth elements in the U.S. comes from the deposit at Diamond Creek, Idaho, owned by U.S. Rare Earths. The U.S. Geological Survey (USGS) also lists some heavy rare earth elements at the company's Lemhi Pass deposits on the Idaho-Montana border. The latest USGS update on rare earth elements described a rare earth deposit at Elk Creek, Nebraska, along with the Idaho, Montana and Wyoming sites. Another Canadian company, Great Western Minerals Group, Ltd., announced that it had begun exploring for rare earth elements in the mineral sands of Deep Creek, Utah in 2007, after buying a 25 percent stake from the Titan Mining Group. Chinese companies have begun moving in on certain mining companies, given their interest in a wide range of resources such as rare earth elements. China Minmetals Group of China previously provided financial backing for Upland Wings, Inc. and Wings Enterprises, Inc., which owns both iron and rare earth deposits at Pea Ridge, Missouri. In 2009, the China Investment Corp bought a 17 percent stake in Teck Resources Ltd., which represents Canada's major base metals company. Teck holds rare earth deposits at Iron Hills in Colorado. From battle tanks to drones The U.S. Department of Defense did not have details on national security risks related to a possible rare earth shortage for the GAO report. But it plans to complete its assessment of dependency upon rare earths by September 2010. Military officials did stress how rare earth elements form a currently irreplaceable part of devices such as lasers, radar, missile-guidance systems, satellites and aircraft electronics. And many military systems also rely upon 
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commercial computer hard drives that use rare earth magnets. Even more specific examples of rare earth-driven 
technologies include the navigation system for the M1A2 Abrams battle tank, and a new hybrid electric drive in the works for the Navy's DDG-51 destroyers. Rare earth elements might eventually become part of the U.S. National Defense Stockpile, according to the GAO report. Yet the world's largest producer of rare earth elements may already be one step ahead: The rare earth unit of China's Baotou Iron & Steel Group gained official approval in February to begin building a strategic reserve of rare earth elements, China's official newspaper, People's Daily, recently reported.

Rare earth minerals key to US military
National Geographic '10

(Catherine Ngai, 10/1/10, "Replacing Oil Addiction With Metals Dependence?", http://news.nationalgeographic.com/news/2010/10/101001-energy-rare-earth-metals//GH-aspomer)

Besides green energy, rare-earth minerals are essential in creating weapons. “Smart bombs” that use neodymium-iron-boron magnets to control the direction when dropped from an aircraft, lasers that employ neodymium, yttrium-aluminum-garnet used to determine the range of enemy targets at distances over 22 miles, and neodymium-iron-boron permanent magnets used for sound system components used in psychological warfare are among the many, according to a 2004 USGS paper. The U.S. Department of Defense is currently in the early stages of evaluating its dependency on these minerals, as well as the potential national security risks, according to a study by the U.S. Government Accountability Office.
Space Dominance key to Heg

US space dominance key to leadership and Heg

Stone 2011, Christopher, policy analyst and strategist, “American leadership in space: leadership through capability,” The Space Review, Mar. 15, http://www.thespacereview.com/article/1797/1
The world has recognized America as the leaders in space because it demonstrated technological advancement by the Apollo lunar landings, our deep space exploration probes to the outer planets, and deploying national security space missions. We did not become the recognized leaders in astronautics and space technology because we decided to fund billions into research programs with no firm budgetary commitment or attainable goals. We did it because we made a national level decision to do each of them, stuck with it, and achieved exceptional things in manned and unmanned spaceflight. We have allowed ourselves to drift from this traditional strategic definition of leadership in space exploration, rapidly becoming participants in spaceflight rather than the leader of the global space community. One example is shutting down the space shuttle program without a viable domestic spacecraft chosen and funded to commence operations upon retirement of the fleet. We are paying millions to rely on Russia to ferry our astronauts to an International Space Station that US taxpayers paid the lion’s share of the cost of construction. Why would we, as United States citizens and space advocates, settle for this? The current debate on commercial crew and cargo as the stopgap between shuttle and whatever comes next could and hopefully will provide some new and exciting solutions to this particular issue. However, we need to made a decision sooner rather than later. Finally, one other issue that concerns me is the view of the world “hegemony” or “superiority” as dirty words. Some seem to view these words used in policy statements or speeches as a direct threat. In my view, each nation (should they desire) should have freedom of access to space for the purpose of advancing their “security, prestige and wealth” through exploration like we do. However, to maintain leadership in the space environment, space superiority is a worthy and necessary byproduct of the traditional leadership model. If your nation is the leader in space, it would pursue and maintain superiority in their mission sets and capabilities. In my opinion, space superiority does not imply a wall of orbital weapons preventing other nations from access to space, nor does it preclude international cooperation among friendly nations. Rather, it indicates a desire as a country to achieve its goals for national security, prestige, and economic prosperity for its people, and to be known as the best in the world with regards to space technology and astronautics. I can assure you that many other nations with aggressive space programs, like ours traditionally has been, desire the same prestige of being the best at some, if not all, parts of the space pie. Space has been characterized recently as “congested, contested, and competitive”; the quest for excellence is just one part of international space competition that, in my view, is a good and healthy thing. As other nations pursue excellence in space, we should take our responsibilities seriously, both from a national capability standpoint, and as country who desires expanded international engagement in space. If America wants to retain its true leadership in space, it must approach its space programs as the advancement of its national “security, prestige and wealth” by maintaining its edge in spaceflight capabilities and use those demonstrated talents to advance international prestige and influence in the space community. These energies and influence can be channeled to create the international space coalitions of the future that many desire and benefit mankind as well as America. Leadership will require sound, long-range exploration strategies with national and international political will behind it. American leadership in space is not a choice. It is a requirement if we are to truly lead the world into space with programs and objectives “worthy of a great nation.”

AT: Afghanistan solves

Minerals in Afghanistan can’t be mined

National Geographic '10

(Henry J. Reske, QUALS, 9/16/10, "Afghanistan’s Lithium Wealth Could Remain Elusive", http://news.nationalgeographic.com/news/2010/06/100616-energy-afghanistan-lithium// GH-aspomer)

Somewhere in the trackless lands that make up much of Afghanistan (map), just to the right or left of the Old Silk Road, there are apparently huge caches of untapped wealth in the form of metal and stone prized in both the ancient world and the modern: gold, copper, and lapis lazuli, to name a few. In recent days, the U.S. military and geologists working with the Pentagon have pointed to the deposits, whose value has been estimated at about a trillion dollars, as an elixir that promises to drastically alter the troubled Afghanistan economy. The portion of this underground store with perhaps the greatest promise, they suggest, are the deposits of lithium, the soft metal used in the small batteries that power ubiquitous electronics like cell phones, laptops, and iPods, and widely seen as the storage solution that will spur an electric car revolution. Afghanistan could be transformed from a war-torn economy dependent on narcotics trade to the wellspring of a new energy future—the Saudi Arabia of lithium. However, as with much about the country that is known as the Graveyard of Empires, all is not as it seems. Afghanistan’s metal and mineral deposits—far from newfound—have been known and fantasized about for millennia. But the ability to harvest the riches does not currently exist. And, in the case of lithium, the market is uncertain.

AT: Japan solves

New Japanese mines don’t solve – kills ecosystems and is too difficult and costly to mine

Nature News7/3

("Nicola Jones, editor, "Sea holds treasure trove of rare-earth elements", 7/3/11, http://www.nature.com/news/2011/110703/full/news.2011.393.html// GH-aspomer)

In Nature Geoscience this week1, Yasuhiro Kato, a geosystem engineer at the University of Tokyo, and his colleagues catalogue some hotspots of rare-earth accumulation on the bed of the Pacific. They estimate that a 1-square-kilometre area around the site that has the highest concentration of the elements in its mud holds a cache equivalent to one-fifth of current annual demand — about the same yield as a small mine on land. The rare-earth elements — metals such as lanthanum and neodymium — are used to make strong magnets, which help to drive the motors in everything from laptops to electric cars and washing machines. Demand for rare earths has leapt from 30,000 tonnes in the 1980s to about 120,000 tonnes in 2010 — higher than the world's current annual production of about 112,000 tonnes. Despite the name, rare earths aren't geologically scarce. But China, which currently produces some 97% of world supply, has put stringent caps on the amount available for export. This has led to big price jumps and the depletion of national stockpiles elsewhere in recent years. New mines are now being developed around the world, for example in California, Canada, and Australia. Wet wealth It has long been known that the ocean might provide a wealth of rare earths. Sea-floor hydrothermal vents pump out rare-earth elements dissolved in their hot fluids. And these elements and others accumulate in potato-sized lumps, called manganese nodules, on the sea floor. The elements also build up in sea-floor mud; but only a few spot measures of this source of rare-earth elements have previously been made. Kato and his colleagues set out to perform a widespread assessment of this possible resource. They looked at 2,000 samples of sediments taken from 78 sites around the Pacific, and found rare-earth concentrations as high as 0.2% of the mud in the eastern South Pacific, and 0.1% near Hawaii. That might not sound like much, but those concentrations are as high as or higher than those at one clay mine currently in operation in China, they point out. And the deposits are particularly rich in heavy rare-earth elements — the rarer and more expensive metals. Some of the deposits are more than 70 metres thick. The authors estimate that an area of 1 square kilometre around a hotspot near Hawaii could hold 25,000 tonnes of rare earths. Overall, they say, the ocean floor might hold more than the 110 million tonnes of rare earths estimated to be buried on land. Money makers Kato says that he doesn't know whether the resource is commercially viable. "I'm a geoscientist, not an economist," he notes. But Gareth Hatch, an industry analyst and founder of the Technology Metals Research consultancy in Carpentersville, Illinois, is sceptical. "People talk about mining on the asteroids or the Moon. This isn't that hard, but it's similar," says Hatch. Current on-land mines, and sites picked out for future mines, have rare-earth concentrations of about 3–10%, he points out. The much lower concentrations at the Chinese clay mine mentioned by Kato and his colleagues are only economically viable because the material is much easier to access than it would be in hard rock. That's not true for mud located below 4 or 5 kilometres of water, which would require expensive ship time and equipment to pull up. "There are better options," he says. Craig Smith, an oceanographer at the University of Hawaii at Manoa, notes that companies are exploring the idea of mining manganese nodules from the sea floor to exploit their commercially-valuable contents, including copper and nickel as well as rare earths. Commercial mining of nodules is "probably a decade away", says Smith. Ocean mud could prove another possible source of the increasingly valuable elements. Smith and others have raised concerns about the environmental consequences of deep-sea mining, particularly around hydrothermal vents, which host unique worms, clams and other life. Kato points out that gathering the metals from mud won't involve disturbing the vents; he found the highest concentrations of rare-earth elements thousands of kilometres away from vents. Closer than that, the rare earths were diluted by other deposits. But Smith notes that sea-floor life away from vents could also be fragile. Ecosystems on the cold ocean floor regenerate very slowly, he says, so any damage done by mining could take decades or centuries to heal.

_______________________________
***Colonization Extensions***

Mining Key to Exploration

Asteroid mining key to future development – need materials and propellant
Sonter 06 (Mark Sonter, independent scientific consultant working in the Australian mining and metallurgical industries, former University Physics lecturer in Papua New Guinea, postgraduate studies in medical physics, 2/9/2006, “Asteroid Mining: Key to the Space Economy”, http://www.space.com/2032-asteroid-mining-key-space-economy.html)

Development and operation of future in-orbit infrastructure (for example, orbital hotels, satellite solar power stations, earth-moon transport node satellites, zero-g manufacturing facilities) will require large masses of materials for construction, shielding, and ballast; and also large quantities of propellant for station-keeping and orbit-change maneuvers, and for fuelling craft departing for lunar or interplanetary destinations.
Allows for Colonization
Asteroid mining key to Mars colonization – provides critical resources

Cutright ‘11

(Bruce L. Cutright, member of the Bureau of Economic Geology at UT, 6/27/11, http://www.searchanddiscovery.com/documents/2011/80157cutright/ndx_cutright.pdf// GH-aspomer)
We have identified, as of July, 2010, over 7100 near earth asteroids, 810 of which are greater than one kilometer in diameter and 149 that are identified as potentially hazardous earth impactors by NASA’s Near Earth Objects Program. This paper examines the advantages of exploring and exploitation of the near earth asteroids as the first component of a larger space exploration program and provides arguments for revising our focus on chemical rocket propulsion systems for effective space exploration. The recent cancelation of NASA’s Constellation program has shifted the emphasis of the US space program from returning to the moon to exploring Mars and the asteroids. The Apollo program and the Viking, Pathfinder and Mars Rover programs developed a significant body of information on the composition and characteristics of the Moon and Mars. We have progressed to the point that we can manufacture simulated Lunar and Martian regoliths for experimentation with extraction of useful materials for life support, construction materials and development of traction and weight-bearing capabilities for exploration vehicles. Although the near earth asteroids have not attracted the public attention that the Moon and Mars have, they represent the easiest accessible sources of fuels, minerals and life support materials once off the Earth’s surface. Further, expanding our knowledge of the asteroids, their composition and dynamics, addresses two critical parameters: the asteroids provide fundamental information about the origin of the inner planets and solar system, and detailed information on their orbital dynamics is the only way of predicting the fate of earth crossing and potentially Earth impacting asteroids. Missions such as the Japan Hayabusa sample return program, ESA’s Rosetta program and the NASA’s Deep Space-1, NEAR and Stardust programs have provided excellent information on the mineralogy, metallic and volatile content of the near-earth asteroids as well as information on the engineering properties of the asteroid bodies themselves. In addition, the collections of meteorites that have fallen to earth and subsequently analyzed extensively provide a greater volume of direct samples than what is available from the Lunar return missions. From these analyses it is clear that the near earth asteroids represent an extremely valuable reservoir of strategic metals and volatiles that can support an expanded asteroids-Moon-Mars exploration effort. 

Asteroid mining provides economic security and feasibility for political support for colonization

Whittington ‘05

(Mark Whittington, written numerous articles, some for the Washington Post, USA Today, the LA Times and books about space, 11/15/05, "Riches in the Sky: The Promise of Asteroid Mining", http://www.associatedcontent.com/article/11560/riches_in_the_sky_the_promise_of_asteroid_pg4.html?cat=58// GH – aspomer and bprp)

To get an idea of just how much wealth is to be had from asteroids, one can examine 3554 Amun, a mile wide lump of iron, nickel, cobalt, platinum, and other metals that has an orbit closely resembling that of Earth's. Though it is one of the smallest known metallic asteroids, 3554 Amun contains thirty times as much metal as has ever been mined by human beings in the history of Earth. It's value, at current prices and if mined slowly to keep commodity prices level, is estimated to be 20 trillion dollars. Other types of asteroids can be sources of materials scientists call volatiles, namely oxygen, carbon, nitrogen, and so on that are necessary to sustain human life. These materials would make could export commodities for lunar and other settlements. Some have even envisioned mining comets, which are essentially lumps of frozen water and other materials, to feed the needs of space settlements. How to Mine an Asteroid A space ship proposing to mine an asteroid would immediately encounter one major problem. Most asteroids tumble at a great rate, complicating any mining operations. Rockets would have to be attached to the asteroid to slow the tumbling before mining could commence. Since asteroids have little gravity to speak of, one would not so much land on an asteroid as dock with it. This would be accomplished with harpoon-like devices that would be attached to cables. The harpoons would penetrate the asteroid and the cables would winch the mining equipment to the asteroid. There are two methods for mining an asteroid, roughly analogous to mining methods on Earth. These would be strip mining and shaft mining. To strip mine an asteroid, a digging machine would slice into the surface using a blade. Because a large amount of loose material would result, some kind of canopy would have to be deployed to contain it and prevent it from interfering with the mining operations. Shaft mining would involve digging a shaft into the asteroid and following the veins of valuable ore. Some kind of transportation device would have to be deployed to convey the mined ore from the end of the shaft to a processing facility. Whatever method is used to extract material from an asteroid, some kind of habitat would have to be built nearby to sustain the human crew. While a great part of asteroid mining would be automated, humans will still have to be on hand for troubleshooting and 
Allows for Colonization

maintenance. Once extracted, material will have to be transported, either to a lunar or Mars colony, or perhaps a micro gravity factory in Earth orbit, for processing and fabrication into useful products, building materials, and even consumables like oxygen and water. The Economics of Asteroid Mining It takes a low deltaV (i.e. the cost of changing velocity) to reach an near Earth asteroid from low Earth orbit or, say, the Moon as opposed to that required to travel from the Earth's surface to Earth orbit or the Moon. Hence mining asteroids and transporting the material to facilities in Earth orbit or on the Moon is an attractive alternative to bringing such from the Earth. This is especially true if one uses rocket fuel mined at the asteroid itself to return material. What are the potential markets for materials mined from asteroids? Human settlements on the Moon or Mars could use a source of industrial materials (i.e. iron, silicon, etc) and consumables (i.e. water, oxygen, etc) that are readily accessible. Factories in low Earth orbit, manufacturing high value pharmaceuticals, semiconductors, ultra-pure crystals, and exotic alloys, would also be a potential market. Asteroid materials could be used for building large scale facilities in space, such as solar power stations. Some high valued material, such as platinum group metals, would be useful for applications on Earth, such as building hydrogen fuel cells. Asteroid Mining and the Future of Space Exploration Asteroid mining could be a key component in providing an economic incentive for space exploration. Thus far, people who have been advocates of space exploration have emphasize science or intangible benefits such as political prestige. But if it can be shown that there are economic benefits to space exploration, the creation of new products fueled by asteroid materials, say, and the facilitation of the human settlement of the Moon and Mars, then the arguments for investing money for space become so much more potent. Centuries ago, explorers went to the New World of the Americas for "God, glory, and gold." There are no aliens elsewhere in the Solar System to convert and we are in any case too enlightened to try. Glory, in the form of science or political prestige, may be insufficient in an era of budget deficits and Earthly concerns, to justify spending a lot of money on space exploration. But there is indeed gold in those hills flying in the heavens. And such may be the spur that takes humanity to the stars.
_______________

***Addons***

**General

SETI

Mining leads us to aliens – traces of activity
Smithsonian Institution '11 [Smithsonian Institution for Science, "Evidence of asteroid mining in our galaxy may lead to the discovery of extraterrestrial civilizations", pg. online @ smithsonianscience.org/2011/04/evidence-of-asteroid-mining-in-our-galaxy-may-lead-to-the-discovery-of-extraterrestrial-civilizations// gh-bprp]
With Earth’s population moving toward 7 billion, humankind may someday need to look to space to help feed its need for precious metals, iron ore and other raw materials. Asteroids are a logical place to look for such resources as they contain enough gold, platinum, iron and nickel to perhaps one day make the technological challenges of mining them economically feasible.

In fact, say astrophysicists Duncan Forgan of the Institute for Astronomy at the University of Edinburgh and Martin Elvis of the Harvard-Smithsonian Center for Astrophysics, if intelligent and more advanced civilizations exist on other planets then its a good bet that some of these civilizations turned to asteroid mining long ago. If so, the hallmarks of their mining activities, such as unusual dirty halos of cast-off dust and debris around large asteroids, might be detectable from earth. Image right: Eros is one of the largest near-Earth asteroids with a mass thousands of times greater than similar asteroids. (Image courtesy NASA/JHU-APL) In a recent paper Forgan and Elvis detail what type of signs astronomers might look for with optical, thermal and spectral telescopes to detect such mining activities. For example, a deficit of certain elements in the debris cloud around and near an asteroid may indicate elements which have been removed through mining. An unnatural ratio between large and small asteroids in a region may indicate where larger asteroids have been targeted and broken up through mining activity. Asteroid mining also should leave distinct thermal signatures as drilling on a large scale would require great energy, and also create glassy silicas such as obsidian. Image left: This artist’s conception shows the closest known planetary system to our own, called Epsilon Eridani. Observations from NASA’s Spitzer Space Telescope show that the system hosts two asteroid belts, in addition to previously identified candidate planets and an outer comet ring. (Image courtesy NASA/JPL-Caltech) As telescopes on Earth become more and more refined such tell-tale signatures of targeted mining of asteroids should become easier to detect than they are today, the scientists say. “Asteroid mining may be a common milestone in the development of space-faring civilizations, and therefore if intelligent civilizations are common, then these observational signatures would also be common,” Forgan and Elvis write in their paper. To be detectable from Earth, asteroid mining “must be prolific and industrial-scale, producing large amounts of debris and disrupting the system significantly,” the astronomers write. In humankind’s continuing search for extra terrestrial intelligence signatures of targeted asteroid mining may be among the first clues to alert us to the presence of other intelligent, technological life forms in our galaxy. –John Barrat 

Asteroid Deflection

Asteroid mining key to further exploration and asteroid deflection

Gerlach ‘05

(Charles L. Gerlach, CEO of Gerlach Space Systems and was Global Communications Sector Lead at IBM and graduated Harvard Law school, 5/22/05, http://abundantplanet.org/files/Space-Ast-Profitably-Exploiting-NEO-Gerlach-2005.pdf// GH-aspomer)

We are approaching an important crossroads in history as we begin to experience the concrete global implications of limited supplies of many of the key natural resources upon which our industrial civilization is built. While we will not fully exhaust supplies of fossil fuels and other critical resources for decades or even centuries, we have reached a point where we can identify indisputable limits and begin to more fully appreciate their potential consequences. Fortunately, we have time to learn to better conserve existing natural resources and seek new supplies. Faced with these emerging realities, space resources – especially the resources of near-Earth space – become increasingly viable and even attractive options.1 Though limited, the used up the most accessible resources, we have had to dig deeper, accepting lower grade materials that are more costly to produce both in terms of financial investment and damage to our environment. Independent of local resource scarcities and variations on individual planets, our solar system is differentiated on a large scale. Just as processes of crustal evolution have produced concentrations of useful materials at different depths and locations on the Earth's surface, general processes of solar system evolution have produced concentrations of different resources in different parts of the solar system. These processes have produced vast supplies of a variety of materials distributed in zones, ranging from metalrich silicates near the Sun through concentrations of organic and rocky material in the mid-solar system to concentrations of ices in the outer solar system. Melting has also concentrated metals in asteroidal cores exposed later by collisions and fragmentation. Of particular interest for resource development are those asteroids and comets with orbits that make them relatively accessible from the Earth. Gravitational perturbations have caused samples of a wide variety of differentiated materials from various parts of the solar system to pass through the inner solar system where they can be more readily accessed and used by humans. These materials are likely to be the first non-terrestrial resources to be exploited for use both on Earth and in space and are likely to play an important role in supporting further space exploration.2 This feedback loop will foster more human activity in space: early materials are likely to support space-based operations that will, in turn, be able to more cost-effectively acquire and process additional materials.3 In addition, the negligible surface gravity of these objects will enable novel approaches to resource mining and processing and will make it easier to transport materials back to Earth/Earth orbit than to launch the same materials into space from deep within the “gravity wells” of the Earth, other planets, or their moons.4 In the future, the rising cost of resource acquisition on Earth will surpass the falling cost of acquiring equivalent or substitute materials in space. This is likely to provide the economic catalyst for large-scale acquisition and utilization of space resources. In fact, as we will show in this paper, for some resources, these costs may already be relatively close (Figure 1), and given favorable technical developments and target asteroid conditions, we may soon be able to obtain some resources in space at lower costs than we can mine and process them on Earth. Due to our incomplete knowledge of asteroid geology and conditions and the lack of tested technology solutions, initial recovery of non-terrestrial resources will be risky and expensive; however, the potential returns – including the ability to establish a viable planetary defense against asteroid and comet collisions – are enormous. The NEO Miner mission concept reviewed in this paper envisages use of multiple lightweight, teleoperated, and semiautonomous landers extracting and processing platinum group metals from highly-accessible near-Earth asteroids and returning these materials to Earth for sale.
Mining causes asteroid deflection – same group of NEAs. 

Sonter 06 (Mark Sonter, independent scientific consultant working in the Australian mining and metallurgical industries, former University Physics lecturer in Papua New Guinea, postgraduate studies in medical physics, 2/9/2006, “Asteroid Mining: Key to the Space Economy”, http://www.space.com/2032-asteroid-mining-key-space-economy.html)

The most accessible group of NEAs for resource recovery is a subset of the Potentially Hazardous Asteroids (PHAs).  These are bodies (about 770 now discovered) which approach to within 7.5 million km of earth orbit.  The smaller subset of those with orbits which are earth-orbit-grazing give intermittently very low delta-v return opportunities (that is it is easy velocity wise to return to Earth).  These are also the bodies which humanity should want to learn about in terms of surface properties and strength so as to plan deflection missions, in case we should ever find one on a collision course with us.
**Rare Earths 
Warming
Rare earths are key to renewable industry – Chinese cuts jeopardize the entire industry

Seaman ’10

(John Seaman, Fellow in the Center for Asian Studies at the French Institute of International Relations, September 2010, “Rare Earths and Clean Energy: Analyzing China's Upper Hand”, http://www.ifri.org/?page=contribution-detail&id=6204&id_provenance=103&provenance_context_id=4//GH-aspomer)


The world is in the midst of a blossoming “clean energy” transformation. Since 2005, global investments in clean energy have grown by more than 230%, with worldwide investment in 2009 totaling more than $162 billion. Projections for 2010 show that these investments could increase by 25%, reaching roughly $200 billion by the year’s end. The recent craze for “green growth” among many of the world’s most advanced economies is not only meant to respond to the threat of global climate change and reduce dependence on fossil fuels, but to revitalize local and national economies by creating new opportunities for growth and “green jobs”. But international competition over who will reap the benefits of this new growth is mounting. For mnay, the home-grown development of the host of technologies necessary for the clean energy transformation is already challenging enough. High costs, public apathy and misguided political interference are complicating what is already an unprecedented technical challenge. But beyond the public eye there is the potential for another challenge to low carbon technologies in the form of an ominous resource crunch in the so-called “rare earth elements”. There are many commercial, strategic and geopolitical dimensions to this issue that need a higher quality public debate to ensure they are adequately reflected in our strategies for a sustainable energy future. As explained further in the first part of this paper, rare earths are an increasingly strategic grouping of raw metals that are included in a broad range of cutting edge technologies including but not limited to energy-related technologies such as for windmills, hybrid or electric vehicles, and energy-saving light bulbs. Demand for these technologies, and therefore the essential rare earth elements, has and will likely continue to increase dramatically. But ensuring economically attractive access to supplies of these elements is no simple task, and many experts agree that the world is rapidly heading for an acute shortage of processed rare earths largely because of underinvestment, but geopolitics may also come into play. Since the mid-1980s China, which holds 37% of the world’s current proven, accessible rare earth reserves, has progressively gained a near monopoly on the mining and separation of these elements down to their oxide form. China now controls 97% of the global market for rare earth oxides (REO) largely because other resource holders have scaled down their activities or failed to make the investments necessary. As analyzed in the second part of this paper, China has recently initiated a series of reform measures that will have consequences for the global supply of REO. Of chief concern to the rest of the world is China’s policy on limiting exports of these oxides. IN early July 2010, China’s Ministry of Commerce announced that REO export quoas in the second half of the year would be slashed by 72% in relation to the second half of 2009. This dramatic reduction came as a shock to many of the industry’s top experts, who had expected at most only a quarter of the announced reduction. This action raises the question of global shortages for these key elements in the much more immediate future.

Renewable industry key to cutting CO2 emissions and solving warming

Green-peace '05

(largest independent direct-action environmental organization in the world, Renewable Energy and Climate Change, 2005, http://www.greenpeace.org/raw/content/international/press/reports/renewable-energy-and-climate.pdf// GH-aspomer)

It is a truism that we cannot continue forever consuming the earth’s finite energy resources. In the long term, the world’s energy system will be supplied completely by renewable energy sources. Unfortunately ‘in the long term’ isn’t good enough. Although the renewable energy sector is growing rapidly, the climate change imperative dictates that we begin the wholesale transformation of our energy system now, if we are to have any possibility of avoiding the worst of dangerous climate change by keeping global mean temperature rise well below 2° C above preindustrial levels. In today’s world, there are many other reasons to support a massive uptake of renewable energy and to move away from conventional fossil fuel and nuclear sources: • Air pollution from the transport and power sectors has made our cities hazardous to our health, particularly to our children’s; • A distributed system of generation from a variety of renewable sources provides a much more robust energy system much less susceptible to interruptions of supply; • Relying on largely indigenous renewable sources of energy can protect local economies from the massive economic disruptions caused by speculation-driven swings on global commodities markets; • A dispersed system of renewable generating systems is much more physically secure from attack; • As the growing renewable energy industry has demonstrated, the sector is a fast-growing supplier of high quality jobs, much more so than the capital-intensive conventional energy sector. The renewable energy industry is booming worldwide, attracting almost 40 billion USD in investment in 2005, with most technologies growing at double-
Warming

digit rates. Total installed electrical generation capacity passed 180 GW by the end of 2005, with nearly half of that in the developing world. The REN21 Global Status Report estimates that at least 85 renewable energy companies or divisions have market valuations greater than USD 40 million, up from 60 companies or divisions in 2004.1 What Can Renewables Deliver? Wind - Greenpeace has been working with the renewable energy industry for many years, seeking to promote the benefits of the technology in both ecological and economic terms. The wind industry has been the leading success story to date, with a global industry now worth more than €13 billion (2006), employing about 150,000 people. Greenpeace and the Global Wind Energy Council’s latest scenario, the Global Wind Energy Outlook2, foresees continued rapid growth of the industry. After a record year in 2005 during which 11,531 MW of new capacity was installed, total wind power capacity worldwide was at 59,084 MW. The report outlines 3 scenarios for installed capacity against two different projections of future electricity demand. While well on target to meet our previous projections of providing 12% of global electricity supply by 2020, the report goes on to outline future scenarios where wind’s contribution tops out between 17 and 34% of global electricity supply by 2050, saving up to almost 5 billion tons of CO2 annually by that date. Solar Photovoltaics -There is enough energy from the sun reaching the earth to supply total global energy needs many thousand times over. Learning to harness this energy efficiently and economically, however, has taken some time. The solar photovoltaic industry (solar PV – converting sunlight into electricity) continues to grow at about 35% per year, even faster than the wind industry, with grid-connected PV growing at 55% last year. It now represents a €5 billion/year industry in Europe alone. As detailed in our joint report with the European Photovoltaic Industry Association, “The Solar Generation3”, solar PV can supply more than 1% of total global electricity supply by 2020, and as much as 24% by 2040. There really is no limit to the growth of this technology. Greenpeace and the German Aerospace Center (DLR) have developed a scenario where which shows how energy efficiency and renewable energy technologies can be employed to help us meet rigorous climate targets, reaching an 80% reduction in fossil-fuel related CO2 emissions for the EU-25 by 2050. The ‘Energy Revolution’ Scenario4 achieves these targets while at the same time phasing out nuclear power. Renewable energy is not the whole solution to the climate change problem. Energy efficiency measures have extraordinary potential to reduce our greenhouse gas emissions in the energy sector, and much of this could be achieved at a net negative cost, i.e., we would save money. Renewable energy will not stop deforestation, nor stop emissions of methane or industrial greenhouse gases. But it can and must play the major role in combating climate change. Renewable energy and energy efficiency technologies are ready now-existing industries with proven technologies, which with the right support can move us rapidly towards a sustainable energy future. Some Governments and industry keep talking about how we need ‘new technologies’ with which we can meet the climate challenge, usually some combination of ‘clean coal’ with carbon capture and storage, nuclear power, and hydrogen. New technologies are certainly needed and welcome, but the climate will not wait. Carbon capture and storage (CCS): The pursuit of CCS as a ’solution’ is unwise given its lack of technological maturity and the absence of commercial viability. The construction of ‘capture ready’ power plants places hope in an end-of-pipe solution that may or may not be realised in time to effectively reduce CO2 emissions from the power sector. Reliance on CCS is veiled in uncertainty as to whether CO2 can be permanently stored in an environmentally-sound manner. Even if CCS could significantly reduce CO2 emissions, it would not solve other problems which are inherent to the combustion of dirty fuels. Nuclear: After having received untold billions in direct government subsidies, nuclear power remains very expensive, presents both proliferation risks and health hazards, not to mention the radioactive waste problem, which the industry has been unsuccessfully trying to ‘solve’ for at least four decades. The long lead times needed for nuclear plant construction mean that it is unlikely that nuclear will play any substantial role in the coming two or three decades in meeting the climate challenge. Hydrogen: Hydrogen is an energy carrier, not an energy source, and commercially viable and robust fuel cells remain many years off, assuming we had sufficient renewably generated electricity which needed to be stored as hydrogen. If Governments were serious about combating climate change, the focus would be on supporting the massive uptake and deployment of existing, market-ready renewable energy and energy efficiency technologies. They would not be chasing future technological rainbows supported by massive R&D budgets while continuing to spend hundreds of billions per year subsidizing conventional energy technologies. Conclusion We urgently need a clean energy system based on the efficient use of renewable energy sources, that has at its heart protecting us from climate change, the protection of the environment and the delivery of sustainable development. We need an energy system, which does not render our cities uninhabitable; increase the radioactive burden for future generations; and which does not lead to the proliferation of nuclear weapons.


We seek a world in which the manifest benefits of energy services, such as light, heat, power and

transport are equitably available for all: north and south, rich and poor. Only in this way can we

create true energy security, as well as the conditions for true human security.

Warming

Global warming will reach a tipping point within the decade – positive feedbacks would raise sea levels, threaten food security, collapse states, and end civilization.

Brown ’08

(Lester E. Brown, Director and Founder of the global institute of Environment in the U.S., 2008, “Plan B 3.0: Mobilizing to Save Civilization”, p. 65// GH-aspomer)
In 2004, Stephen Pacala and Robert Socolow at Princeton Uni​versity published an article in Science that showed how annual carbon emissions from fossil fuels could be held at 7 billion tons instead of rising to 14 billion tons over the next 50 years, as would occur with business as usual. The goal of Pacala, an ecol​ogist, and Socolow, an engineer, was to prevent atmospheric CO2 concentrations, then near 375 ppm, from rising above 500 ppm. I They described IS ways, all using proven technologies, that by 20S4 could each cut carbon emissions by 1 billion tons per year. Any seven of these options could be used together to pre​vent an increase in carbon emissions through 2054. Pacala and Socolow further theorize that advancing technology would allow for annual carbon emissions to be cut to 2 billion tons by 2104, a level that can be absorbed by natural carbon sinks in land and oceans. The Pacala/Socolow conceptualization has been extraordi​narily useful in helping to think about how to cut carbon emis​sions. During the three years since the article was written, the urgency of acting quickly and on a much larger scale has become obvious. We also need now to go beyond the conceptu​al approach that treats all potential methods of reducing carbon emissions equally and concentrate on those that are most prom​ising. Researchers such as James Hansen, a leading climate scien​tist at NASA, believe that global warming is accelerating and may be approaching a tipping point, a point at which climate change acquires a momentum that makes it irreversible. They think we may have a decade to turn the situation around before this threshold is crossed. I agree.?3 We often hear descriptions of what we need to do in the decades ahead or by 2050 to avoid "dangerous climate change," but we are already facing this. Two thirds of the glaciers that feed the Yellow and Yangtze rivers of China will disappear by 2060 if even the current 7 percent annual rate of melting con​tinues. Glaciologists report that the Gangotri glacier, which supplies 70 percent of the ice melt that feeds the Ganges River during the dry season, could disappear entirely in a matter of decades.74 What could threaten world food security more than the melt​ing of the glaciers that feed the major rivers of Asia during the dry season, the rivers that irrigate the region's rice and wheat fields? In a region with half the world's people, this potential loss of water during the dry season could lead not just to hunger but to starvation on an unimaginable scale. Asian food security would take a second hit because its rice​-growing river deltas and floodplains would be under water. The World Bank tells us that a sea level rise of only 1 meter would inundate half of the riceland in Bangladesh. While a 1-meter rise in sea level will not happen overnight, what is worrisome is that if ice melting continues at today's rates, at some point such a rise in sea level will no longer be preventable. The melting that would cause this is not just what may happen if the earth's tem​perature rises further; this is something that is starting to hap​pen right now with the current temperature. As summer neared an end in 2007, reports from Greenland indicated that the flow of glaciers into the sea had accelerated beyond anything glaciologists had thought possible. Huge chunks of ice weighing several billion tons each were breaking off and sliding into the sea, causing minor earthquakes as they did so.!6 With melt-water lubricating the surface between the glaciers and the rocks on which they rested, ice flows were accelerating, flowing into the ocean at a pace of 2 meters an hour. This accel​erated flow, along with the earthquakes, shows the potential for the entire ice sheet to break up and collapse?? Beyond what is already happening, the world faces a risk that some of the feedback mechanisms will begin to kick in, fur​ther accelerating the warming process. Scientists who once thought that the Arctic Ocean could be free of ice during the summer by 2100 now see it occurring by 2030. Even this could turn out to be a conservative estimate.78 This is of particular concern to scientists because of the albedo effect, where the replacement of highly reflective sea ice with darker open water greatly increases heat absorbed from sunlight. This, of course, has the potential to further accelerate the melting of the Greenland ice sheet. A second feedback loop of concern is the melting of per​mafrost. This would release billions of tons of carbon, some as methane, a potent greenhouse gas with a global warming effect per ton 25 times that of carbon dioxide.79 The risk facing humanity is that climate change could spiral out of control and it will no longer be possible to arrest trends such as ice melting and rising sea level. At this point, the future of civilization would be at risk. This combination of melting glaciers, rising seas, and their effects on food security and low-lying coastal cities could over​whelm the capacity of governments to cope. Today it is largely weak states that begin to deteriorate under the pressures of mounting environmental stresses. But the changes just described could overwhelm even the strongest of states. Civilization itself could begin to unravel under these extreme stresses.

Ozone

Rare Earths solve the ozone
Degraaf '06 [Peter Degraaf, successful on-line stock trader, residing in Sarnia, ON, 5/16/2006, "Investments off the beaten path: rare earth metals", pg. online  www.pdegraaf.com/articles/RareEarthelements.pdf// gh-bprp] 

In life, one thing inevitably leads to another. Scientists are currently developing a new method of refrigeration, using several REEs, primarily ‘erbium’. This new method is expected to revolutionize the way we refrigerate and power our air conditioners. It is called ‘magnetic refrigeration’, and since this method does not deplete the earth’s ozone layer, it is expected to transform the industry. The use of REEs continues to grow, as civilization becomes ever more ‘hi-tech’. 
**Space Leadership

Competitiveness

US space leadership is vital to international security – Federal action key to ensure commercial competitiveness

Hua 01

(Lee Siew Hua, staff writer for Straight Times “Pearl Harbour In Space?” 5-13-01 lexis date accessed: 7-20-11)

The commission's position: The security and well-being of the United States plus its allies and friends depend on American ability to operate in space. Space technology is used in: Communications, weather forecasts, surveillance and other military activities. The fear: The high US dependence on space makes its space assets potentially attractive to attacks. The solution: Avoid a "Space Pearl Harbour" -- a devastating surprise attack against US satellites by developing a national space policy directed by the President. To attain space superiority, the Commission said the President must: a. Transform US military capabilities: Employ space systems to help speed the transformation of the US military into a modern force that can deter and defend against threats against the US homeland, forward-deployed forces, allies and interests. b. Strengthen intelligence: Find revolutionary methods to collect better intelligence on potential adversaries using space technology. c. Shape international legal environment: The US must actively shape the legal and regulatory milieu for space activities, to ensure national interests and enhance commercial competitiveness. It will be wary of agreements that restrict space operations, such as placing weapons in space. 

**Innovation

Econ/Competitiveness
R&D key to US economy, competitiveness 

Barton 98

Joe Barton, staff writer for The Dallas Morning News June 7, 1998 - Profitable Research; Investing in science contributes to economic vitality SECTION: EDITORIALS; Pg. 2J; EDITORIALS Lexis

But both perspectives are useful when considering federal government support for science and technology. Too often, science advocates oversimplify the relationship between research and the economy _ a dollar plowed into basic research generates $ 5 in economic output. Scholars have traced this reasoning as far back as Francis Bacon, the 17th-century English philosopher. The real relationship is tangled. Americans enjoyed a relatively high standard of living before this country started investing heavily in research during World War II. A 1991 study of 76 manufacturing firms of various types showed that few of their new products or processes were dependent on recent academic research. Given such findings, some free-market economists argue that federal money shouldn't fund basic research at all; the private sector will pay for whatever it needs to invent or improve products. This view also oversimplifies the links between publicly funded research and economic growth. There may not be a direct path between the two, but they are connected. "It is striking how the most successful industries in international competition have been drawing on exactly those areas of technology in which substantial targeted basic research has occurred," writes Columbia University Professor Richard R. Nelson in an essay published by the American Enterprise Institute. He cites electronics, pharmaceuticals and medical devices as fields where generous government investment in basic science boosted growth decades later. Professor J. Thomas Ratchford of George Mason University also notes that the United States' trade imbalance would be much worse if not for revenue from technology-related intellectual property licenses, royalties and manufactured products. "The United States is the only country with a big surplus in technology," he says. Adequate investment in broadly targeted areas of research will help maintain American competitiveness. But the government can also improve the return on its investment by: Reforming the patent process to ensure it doesn't impede basic research or endanger academic openness.
Ozone

Innovation key to solve Ozone depletion

Kolb '98

(Charles E. Kolb, president of Aerodyne Research "Building a Foundation for Sound Environmental Decisions", 3/11/98, http://www7.nationalacademies.org/ocga/testimony/EPA_Research_ Development.asp// GH-aspomer)

Last year, the committee completed its deliberations and published a final report, Building a Foundation for Sound Environmental Decisions (National Academy Press, 1997). The report advocates a more comprehensive and integrated approach to our nation's environmental research and development (R&D) activities. Because we face environmental problems of unprecedented complexity, the committee maintains that the traditional practice of studying individual environmental problems and devising narrowly-focused control or remediation strategies to manage them will no longer suffice. The report highlights the need for developing a deeper scientific understanding of ecosystems, as well as studying the sociological and economic aspects of human interactions with the environment. To achieve these goals, the committee recommended a core research agenda for the Environmental Protection Agency that has three components. First, research is required to advance our understanding of the physical, chemical and biological processes underlying environmental systems, as well as the social and economic processes controlling our interactions with those systems. A more systematic understanding of environmental processes would inform and complement problem-focused R&D efforts, leading to more successful management strategies. Second, the committee advocated the development of more effective environmental research tools, including innovative measurement instruments and platforms, through exploitation of advances in electronic, electro-optical, computational, materials, aerospace, communication, and biological technologies. In addition, more sophisticated environmental models, and improved laboratory, data analysis, and assessment methods are needed. Third, the committee advocated sustained support for the design, implementation, and maintenance of environmental monitoring systems and for analysis, dissemination and archiving of long-term data sets. Scientists using the data from these monitoring networks would be able to establish environmental norms, identify trends, and determine if environmental management strategies are effective. Many environmental problems that we have attempted to understand and manage as isolated phenomena are, in fact, closely intertwined. For instance, a single pollutant species such as nitric oxide (NO), produced from the combustion engine of an automobile or aircraft, can: modify the rate of ozone depletion if released in the stratosphere; contribute to global warming by producing ozone, a powerful greenhouse gas, in the upper troposphere; trigger problems for a child with asthma by driving photochemical production of nitrogen dioxide and ozone in the atmospheric boundary layer; be oxidized to nitric acid and contribute to acid rain; or after oxidation be deposited as nitrate fouling a drinking water reservoir or adding to the eutrophication of a productive estuary. However, deposited nitrate ions can also serve as badly needed fertilizer for valuable wild or domesticated plants. Strategies designed to ameliorate one problem may exacerbate another. Our understanding of the complex temporal and spatial scales that characterize environmental problems is also evolving. Global issues, such as stratospheric ozone depletion and global warming, now compete for attention with regional problems, like health-threatening episodes of photochemical air pollution, aquifer contamination by toxic substances, and ecological effects of airborne acid and oxidant deposition. Pollutants emitted from a localized source often cause problems tens to tens-of-thousands of kilometers away, while mobile pollutant sources, such as commercial aircraft or long haul diesel trucks, can release pollutants over a wide geographical area in a single day. A wide range of time scales can also be important. A reactive hydrocarbon vapor molecule released from a gas pump nozzle can take only a few minutes to fuel the formation of ozone during a summer smog episode, while a chlorofluorocarbon molecule leaking from a refrigerator may survive in the atmosphere for over a century before releasing its ozone-destroying chlorine atoms in the stratosphere. Although the NRC report was requested by the EPA's Office of Research and Development, its findings and recommendations are relevant to other government agencies, many of which also focus R&D strategies on specific environmental problems. (The National Science Foundation is one notable and effective exception. The NRC report praised recent competitive research grant programs EPA/ORD has established in collaboration with the NSF.) Problem driven R&D should not be isolated from core research efforts directed at acquiring systematic understanding: a balance between them is required. All agencies with significant environmental R&D activities should consider investing in a core environmental R&D program. The NRC committee, which included members from the private sector, noted that while industry and other private sector funding can be obtained for many problem-driven R&D activities, components of a core environmental R&D program are not likely to attract these funds. The core research funding will almost certainly have to come from enlightened federal and state R&D managers if we are to gain the expanded insights, improved tools and long-term data needed to make sound environmental decisions. The implementation and sustenance of meaningful core environmental R&D programs will be critical if the environmental science and engineering community is to adequately understand and manage current and future environmental problems.
**Nuclear Primacy
Prolif

Collapse of nuclear primacy causes prolif and extinction

Caves ‘10

(John P. Caves Jr., Senior Research Fellow in the Center for the Study of Weapons of Mass Destruction at the National Defense University, January 2010, “Avoiding a Crisis of Confidence in the U.S. Nuclear Deterrent,” Strategic Forum, No. 252// GH-aspomer)

Perceptions of a compromised U.S. nuclear deterrent as described above would have profound policy implications, particularly if they emerge at a time when a nuclear-armed great power is pursuing a more aggressive strategy toward U.S. allies and partners in its region in a bid to enhance its regional and global clout.  A dangerous period of vulnerability would open for the United States and those nations that depend on U.S. protection while the United States attempted to rectify the problems with its nuclear forces. As it would take more than a decade for the United States to produce new nuclear weapons, ensuing events could preclude a return to anything like the status quo ante. The assertive, nuclear-armed great power, and other major adversaries, could be willing to challenge U.S. interests more directly in the expectation that the United States would be less prepared to threaten or deliver a military response that could lead to direct conflict. They will want to keep the United States from reclaiming its earlier power position. Allies and partners who have relied upon explicit or implicit assurances of U.S. nuclear protection as a foundation of their security could lose faith in those assurances. They could compensate by accommodating U.S. rivals, especially in the short term, or acquiring their own nuclear deterrents, which in most cases could be accomplished only over the mid- to long term. A more nuclear world would likely ensue over a period of years. Important U.S. interests could be compromised or abandoned, or a major war could occur as adversaries and/or the United States miscalculate new boundaries of deterrence and provocation. At worst, war could lead to state-on-state employment of weapons of mass destruction (WMD) on a scale far more catastrophic than what nuclear-armed terrorists alone could inflict.
Drones Terrorism Impact

Drones are the linchpin of the war on terror

Spiegel, 3/12/10 “ Drones Are Lynchpin of Obama's War on Terror” http://www.spiegel.de/international/world/0,1518,682612,00.html

So what is the value of eliminating a terrorist? The US's drone war has been expanded dramatically in the last year and a half, an escalation that began under former President George W. Bush. But his successor, Nobel Peace Prize winner Barack Obama, has not just continued the program. He has elevated it to the preferred method for killing al-Qaida and its allies. More missiles have already been fired from drones in the 13 months since Obama has been in office than in the entire eight years of the Bush presidency. Dozens have been fired since the beginning of the year, and this year the US military will, for the first time, likely train more drone pilots than fighter pilots, says P.W. Singer, an expert on modern warfare at the Washington, DC-based Brookings Institution. According to Singer, as many as a third of all aircraft the military acquires in the future will be unmanned. At any given moment each day, several unmanned aircraft are in use against terrorists in the skies above Pakistan. Others are in the skies over Yemen, Iraq, Afghanistan and Somalia. The CIA program has in fact had a number of successes so far: * Najmiddin Jalolov, leader of the Islamic Jihad Union which is active in Afghanistan and whose German members planned to set off a series of bombings in Germany, was killed by a drone. * Hakimullah Mehsud, Baitullah's successor as the head of the Pakistani militant group Tehrik-i-Taliban Pakistan, was presumably also killed by a drone, even though the Taliban deny it. * Abu Laith al-Libi, a senior al-Qaida leader with connections to terrorist groups throughout Asia, was killed by a drone. And the list goes on. Experts believe that only 50 truly important al-Qaida leaders are still alive. The drones are seen as the most effective weapon against them. Not surprisingly, the use of drones is making militants increasingly paranoid, and they are trying to make themselves even less conspicuous. They are also hunting down local informants who have been marking the targets, and are executing anyone they suspect of collaborating with the Americans. Only two weeks ago, two suspected spies were savagely killed in Pakistan. There is no question that the CIA's drones have literally given wings to the so-called global war on terror. 

Nuclear terrorism ensures planet-ending great power nuclear war
Dennis Ray Morgan 9, Hankuk University of Foreign Studies, Yongin Campus - South Korea, Futures, Volume 41, Issue 10, December 2009, Pages 683-693
Years later, in 1982, at the height of the Cold War, Jonathon Schell, in a very stark and horrific portrait, depicted sweeping, bleak global scenarios of total nuclear destruction. Schell’s work, The Fate of the Earth [8] represents one of the gravest warnings to humankind ever given. The possibility of complete annihilation of humankind is not out of the question as long as these death bombs exist as symbols of national power. As Schell relates, the power of destruction is now not just thousands of times as that of Hiroshima and Nagasaki; now it stands at more than one and a half million times as powerful, more than fifty times enough to wipe out all of human civilization and much of the rest of life along with it [8]. In Crucial Questions about the Future, Allen Tough cites that Schell’s monumental work, which ‘‘eradicated the ignorance and denial in many of us,’’ was confirmed by ‘‘subsequent scientific work on nuclear winter and other possible effects: humans really could be completely devastated. Our human species really could become extinct.’’ [9]. Tough estimated the chance of human self-destruction due to nuclear war as one in ten. He comments that few daredevils or high rollers would take such a risk with so much at stake, and yet ‘‘human civilization is remarkably casual about its high risk of dying out completely if it continues on its present path for another 40 years’’ [9]. What a precarious foundation of power the world rests upon. The basis of much of the military power in the developed world is nuclear. It is the reigning symbol of global power, the basis, – albeit, unspoken or else barely whispered – by which powerful countries subtly assert aggressive intentions and ambitions for hegemony, though masked by ‘‘diplomacy’’ and ‘‘negotiations,’’ and yet this basis is not as stable as most believe it to be. In a remarkable website on nuclear war, Carol Moore asks the question ‘‘Is Nuclear War Inevitable??’’ [10].4 In Section 1, Moore points out what most terrorists obviously already know about the nuclear tensions between powerful countries. No doubt, they’ve figured out that the best way to escalate these tensions into nuclear war is to set off a nuclear exchange. As Moore points out, all that militant terrorists would have to do is get their hands on one small nuclear bomb and explode it on either Moscow or Israel. Because of the Russian ‘‘dead hand’’ system, ‘‘where regional nuclear commanders would be given full powers should Moscow be destroyed,’’ it is likely that any attack would be blamed on the United States’’ [10]. Israeli leaders and Zionist supporters have, likewise, stated for years that if Israel were to suffer a nuclear attack, whether from terrorists or a nation state, it would retaliate with the suicidal ‘‘Samson option’’ against all major Muslim cities in the Middle East. Furthermore, the Israeli Samson option would also include attacks on Russia and even ‘‘anti-Semitic’’ European cities [10]. In that case, of course, Russia would retaliate, and the U.S. 
Drones Terrorism Impact
would then retaliate against Russia. China would probably be involved as well, as thousands, if not tens of thousands, of nuclear warheads, many of them much more powerful than those used at Hiroshima and Nagasaki, would rain upon most of the major cities in the Northern Hemisphere. Afterwards, for years to come, massive radioactive clouds would drift throughout the Earth in the nuclear fallout, bringing death or else radiation disease that would be genetically transmitted to future generations in a nuclear winter that could last as long as a 100 years, taking a savage toll upon the environment and fragile ecosphere as well. And what many people fail to realize is what a precarious, hair-trigger basis the nuclear web rests on. Any accident, mistaken communication, false signal or ‘‘lone wolf’ act of sabotage or treason could, in a matter of a few minutes, unleash the use of nuclear weapons, and once a weapon is used, then the likelihood of a rapid escalation of nuclear attacks is quite high while the likelihood of a limited nuclear war is actually less probable since each country would act under the ‘‘use them or lose them’’ strategy and psychology; restraint by one power would be interpreted as a weakness by the other, which could be exploited as a window of opportunity to ‘‘win’’ the war. In otherwords, once Pandora’s Box is opened, it will spread quickly, as it will be the signal for permission for anyone to use them. Moore compares swift nuclear escalation to a room full of people embarrassed to cough. Once one does, however, ‘‘everyone else feels free to do so. The bottom line is that as long as large nation states use internal and external war to keep their disparate factions glued together and to satisfy elites’ needs for power and plunder, these nations will attempt to obtain, keep, and inevitably use nuclear weapons. And as long as large nations oppress groups who seek selfdetermination, some of those groups will look for any means to fight their oppressors’’ [10]. In other words, as long as war and aggression are backed up by the implicit threat of nuclear arms, it is only a matter of time before the escalation of violent conflict leads to the actual use of nuclear weapons, and once even just one is used, it is very likely thatmany, if not all, will be used, leading to horrific scenarios of global death and the destruction of much of human civilization while condemning a mutant human remnant, if there is such a remnant, to a life of unimaginable misery and suffering in a nuclear winter.

_________________
***2AC to CPs***
**AT: Mine the Moon
Asteroids>Moon
Asteroids better than the moon – richer in material.

Ross 1 (Shane D. Ross, California Institute of Technology, B.S., Physics, California Institute of Technology, Ph.D., Control and Dynamical Systems, University of Southern California, NSF Math. Sciences Postdoctoral Research Fellow, Assistant Professor of Dynamical Systems Department of Engineering Science and Mechanics at Virginia Polytechnic Institute and State University, 12/14/01 “Near-Earth Asteroid Mining,” Space Industry Report, pages 9-10)

Many assume the Moon to be the obvious source of resources in space, but it is instructive to compare the richness of the resources available in meteorites (and by inference in the NEA population) with that of the Moon. Typical free metal concentrations in stony meteorites are about 20%, compared to a few hundred ppm in the lunar regolith. Iron meteorites, or metallic M-type asteroids, are even more metal-rich; about 99% metal. C-type asteroids and carbonaceous meteorites typically have 5% to 20% water. The lunar surface, by contrast, has no native water. Solar wind implantation of hydrogen on the lunar surface offers up to about 50 ppm hydrogen, which, if fully released and fully converted into water, would optimistically give the lunar surface about 0.045% water. Overall, the lunar surface is volatile-poor and metal-poor, similar in composition to the slag discarded in metallurgical processing on Earth (Lewis [1997]).

**AT: Cameras CP
X Solve Deflection
Can’t solve deflection – meteorites only represent a few NEA’s.

Lewis and Hutson 93 (John S. Lewis, professor of planetary science at the University of Arizona’s Lunar and Planetary Laboratory, former space sciences and cosmochemistry at the Massachusetts Institute of Technology, and Melinda L. Hutson, Research Assistant Professor/adjunct faculty at Portland State University and curator of the Cascadia Meteorite Laboratory, M.S. degree in Earth and Space Sciences from SUNY/Stony Brook, Ph.D. from the Department of Planetary Sciences at University of Arizona, 1993, “Asteroidal resource opportunities suggested by meteorite data,” Resources of near-Earth space, p. 5242)
Because of the NEAs’ role as the supplier of almost all of the meteroites that fall on Earth, we know a vast amount about their chemical and physical properties. These properties in turn have permitted us to reconstruct a great deal of information about conditions in the early solar system and evolutionary processes in populations of small bodies. But because our knowledge of the compositions of individual asteroids is limited to the identification and approximate relative abundances of a few of the most distinctive minerals in only 44 of the 155 known nearby asteroids, our ability to link specific meteorite classes with their asteroidal parents is severely limited. Further, some of the NEAs for which we have some spectral data have no known exact counterpart among our meteorite samples. Thus a broad overview of the nature of meteorites and their resource significance is both desirable and possible, whereas the linkage of meteorite classes to specific asteroids remains speculative.

**AT: Privatization

NASA key to Leadership
NASA space exploration is key to maintain US leadership – Private sectors need the USFG to get off the ground 

Alderidge 4

(The Aldridge Commission is joined on the commission by an all-star team of eight other people from a wide range of backgrounds, from Carly Fiorina, CEO of Hewlett-Packard, to Lester Lyles, a retired Air Force general, to Maria Zuber, an MIT planetary sciences professor. Another member of the commission is Neil deGrasse Tyson, an astrophysicist who is the director of the Hayden Planetarium in New York City. On March 13 Tyson discussed the commission and its work before an audience of several dozen people at New York University in an event organized by the New York Space Society, the local chapter of the National Space Society. During the talk Tyson, an exuberant, passionate speaker, offered some interesting insights and tidbits regarding the work of the commission and the challenges the new initiative faces. Flight International - Staring into space; The Aldridge Commission's report on NASA is very good for space -- but where is the vision for aeronautics research and development? BYLINE: Staff SECTION: Regulars; Comment; Pg. 3 Date published: 6-22-2004, Date accessed: 7-20-2011 Lexis Academic)

NASA is often referred to as "the US space agency", but it is more. It is the principal government organization responsible for US commercial aeronautics research and technology development -- the first "A" in NASA. For years, the agency's aeronautics budget has been squeezed as spending on the Space Shuttle and International Space Station has escalated, and is now barely $1 billion a year out of a total of $15 billion. This contrasts with the European Union's increasing support for aeronautics research and development. Aldridge says aeronautics research should stay within NASA, for now, because it is synergistic with some aspects of the space exploration plan, such as atmospheric re-entry. But he also says NASA should re-evaluate its research activities every two years to ensure they support the new vision. Reading the commission's report suggests three possible futures for US aeronautics research: first that it will be reshaped to support space exploration; second that it will be transferred to another agency. like the Federal Aviation Administration; and third that it will slowly atrophy. None of these futures are acceptable. Distorting aeronautics research so that it can cling to the coat-tails of space exploration would see funding for technologies for environmentally friendly air vehicles diverted to air-breathing launch vehicles. Handing aeronautics to the already management-challenged FAA would see research shifted towards solving near-term problems like airspace gridlock and away from long-term "blue skies" technologies that could transform our lives. And allowing aeronautics research to wither would accelerate the decline in US leadership of civil aviation. Aldridge presents a powerful case for restructuring and refocusing NASA around space exploration. It will take private industry into space, and incentivise entrepreneurial investment. It will build industrial capabilities that will enhance the USA's security. 
Gov Funding key
Private sector space development fails without government funding – can’t solve asteroids 

McGowan 9

(John F. McGowan, Ph.D. is a software developer, research scientist, and consultant. He works primarily in the area of complex algorithms that embody advanced mathematical and logical concepts, including speech recognition and video compression technologies. He has worked at NASA Ames Research Center as a contractor and is active in the Mars Society. He has published papers on the exploration of Mars, anticipating the discovery of methane in the Martian atmosphere, and on the origin and evolution of life. He has a Ph.D. in physics from the University of Illinois at Urbana-Champaign and a B.S. in physics from the California Institute of Technology. Can the private sector make a breakthrough in space access? by John F. McGowan Monday, June 8, 2009 http://www.thespacereview.com/article/1388/1 Lshen)

A number of modern business practices, common in high technology business, are incompatible with the general pattern of major breakthroughs. This is not to say that these business practices will always prevent a breakthrough, but in general there is a serious conflict. For this reason, private sector attempts to achieve cheap access to space are likely to continue to fail. To succeed, public, private, and public/private attempts to achieve cheap access to space must consider carefully the cost and duration of trials. Most major breakthroughs have involved hundreds to thousands of trials. The total cost and schedule is thus driven by the cost and duration per trial. Thus, technologies and approaches with high per-trial costs and durations are likely to fail, even if they otherwise seem promising, absent very heavy funding. Thus, efforts to achieve cheap access to space need to look closely at traditional methods such as scale models for affordable research and development of space access. The private sector needs to develop funding and management mechanisms that are consistent with the longer time frame of major breakthroughs. The issue is not necessarily one of money. At least historically, major breakthroughs have sometimes been made on small budgets. It is not clear that this cannot be done with space access. However, these breakthroughs usually take a long time and involve numerous frustrating failures. Sharply lowering the per-trial cost can help make this process more acceptable. As a practical matter, it can be rather difficult to sensibly manage a process that usually involves long periods of repeated failures. A closed investment fund with a lifetime of five to thirty years that provided a stream of funding to a basket of high return research and development projects that could demonstrate a low per-trial cost up front might address many of these problems. There are many potential breakthroughs such as cures for cancer and other major diseases, much cheaper energy sources, and so forth for which large markets almost certainly exist. The primary risk of these research and development projects is technical, not marketing. A clear billion-dollar market for cheap access to space, such as might be associated with space solar power, asteroid mining, or space tourism, has yet to be demonstrated.
Government funding key to jump-start private industry asteroid mining 

Wall 10

(Article: Want to Mine the Solar System? Start With the Moon by Mike Wall, SPACE.com Senior WriterDate: 30 October 2010 Time: 07:55 PM ET LShen)

Most panelists agreed that economics will ultimately drive such extractive enterprises. Private industry, rather than government, will be doing most of the heavy lifting. However, government leadership and investment will likely be needed to get these businesses off the ground, several panelists said. Some people in the aerospace industry are skeptical about the feasibility of extraterrestrial mining operations, Spudis said. To get them onboard, government should demonstrate the necessary technologies and know-how. "Let the government lead the way, and let the private sector follow," Spudis said. Government could also prime the pump for private industry, some panelists said, spurring demand for rocket fuel sold from orbiting filling stations. "An appropriate government investment can catalyze it," Greason said. "Government shows the initial demand and the private sector figures out how to provide the supply." The panel agreed about the transformative potential of extraterrestrial resource extraction. Once business gets a foothold in space, and it becomes obvious how much money there is to be made, space will open up to humanity. The sky is no longer the limit.

Generic Private Fails
Private sector space exploration fails – it’s a waste of money. Empirics prove

Butler 10

Katherine Butler staff writer for the Mother Nature Network, the leading resource for daily environmental news, green commentary and simple steps to save money, stay healthy, and support the planet. 

Mar 08 2010 at 11:56 AM EST The pros and cons of commercializing space travel Private space travel is either too expensive or it's the ultimate capitalist destination. LShen

http://www.mnn.com/green-tech/research-innovations/stories/the-pros-and-cons-of-commercializing-space-travel 
Taylor Dinerman is a member of the board of advisers of Space Energy, a company working on space-solar-power concepts, and a regular columnist for thespacereview.com. As he explained in his “con” article to the WSJ, the private sector is not up for the job. He thinks Obama’s proposal to spend $6 billion over the next five years in conjunction with the private sector will never take off. Primarily, Dinerman believes the government’s bogged-down bureaucracy will hinder any collaboration. Obtaining proper insurance is also an obstacle on the road to space. Further, Dinerman points out that private efforts into space have failed again and again. He refers to dozens of private start-ups that never got off the ground, let alone into space. Dinerman points to Lockheed Martin's X-33 design, which was supposed to replace the space shuttle in 1996. The design never succeeded and ultimately cost the government $912 million and Lockheed Martin $357 million. Amazon.com Chief Executive Jeff Bezos’ company Blue Origin set up the DC-X program in the early 1990s. Its suborbital test vehicle was initially successful but was destroyed in a landing accident. Dinerman claims, “The Clinton administration saw the DC-X as a Reagan/Bush legacy program, and was happy to cancel it after the accident.”

Private kills Econ

Asteroid mining saves economy in the long run – renews US leadership. USFG funding is key – private sector causes massive unemployment 

Thisdell 7-21

(Dan Thisdell, expert analyzerfor Flight International, a global aerospace weekly publication produced in the UK. Founded in 1909, it is the world's oldest continuously published aviation news magazine.
Shuttle dream jobs fading By Dan Thisdell 21/07/11 via http://www.flightglobal.com/articles/2011/07/21/359768/shuttle-dream-jobs-fading.html LShen)

What alarms Blakey is that, beyond NASA's push to work with private-sector contractors to develop low Earth-orbit transportation capabilities to replace the Shuttle's International Space Station missions, there is no plan for deeper space exploration that industry can use as a guide to research and investment. Vehicles, she notes, are building blocks, not ambitions. Meanwhile, there has been "some migration" of people from Shuttle-related jobs to private-sector space transportation projects but she says too many jobs - and the expertise that goes with them - may be lost completely. "This is incredible intellectual capital we're talking about." Blakey is also concerned that unless NASA is given a clear vision for space exploration beyond maintenance of low Earth-orbit activity, there is little hope of inspiring a new generation of young people to follow careers in science and engineering, the way their parents were inspired by the Apollo and Shuttle programmes. Vague talk of visiting an asteroid, or even Mars, is not good enough, she says. Real decisions need to be taken, soon, and vision must not be sacrificed to the current economic environment. A half a percent or so of the federal budget, says Blakey, is little money compared with the huge benefit that would come from maintaining an inspirational space programme. The alternative, she says, is to create an unbridgeable deficit of capability. "It's possible to lose your industrial base in a way that can't be overcome."
US key - econ
US needs to lead space exploration – Chinese or Russian dominance means hurts the economy – private sector can’t do it alone
Foust 10

(Dr. Jeff Foust is is an aerospace analyst, journalist and publisher. He is the editor and publisher of The Space Review and has written for Astronomy Now and The New Atlantis. He has a bachelor's degree in geophysics from the California Institute of Technology and a Ph.D in planetary sciences from the Massachusetts Institute of Technology.[2Can commercial space win over Congress? by Jeff Foust, Monday, March 22, 2010 http://www.thespacereview.com/article/1592/1 LShen)
Parker and the members of Congress referenced commercialization several times during the 40-minute press conference, suggesting that while they were not opposed to the concept, they didn’t think it should replace government-led efforts at this time. “This is not an attack on private sector participation in spaceflight,” Parker said. “We believe that the private sector can add innovation and can be a partner, but we believe that the United States needs to be the lead in this effort.” Members at the press conference expressed concerns about relying on the commercial sector for launching NASA astronauts that ranged from the pragmatic to the ideological. “Who will be responsible for indemnifying commercial flight?” asked Sheila Jackson Lee (D-TX). “Who makes the choice of who goes up? Who vets them? Do they meet a security check?” John Culberson (R-TX), a fiscal conservative not normally supportive of big government programs, defended Constellation, likening commercialization of crew transportation to privatization of the Marines. “It is as inconceivable to me that the president would privatize the Marine Corps and hand over their job to the private sector as it is to imagine the closing down of America’s manned space program,” he said. He even considered it something of a national security risk: “If the private sector exclusively owns access to space, who owns the technology? They’d have the right to sell it to any nation on the face of the Earth?” (Not easily, thanks to the export control regime that covers space technology in the US today.) “Imagine if America had to hitch a ride on a commercial vehicle,” he continued. “If the private sector and the Chinese and Russians control access to space, they could charge us whatever they want.” That afternoon, a Senate hearing delved into the issues of commercial spaceflight. Sen. Kay Bailey Hutchison (R-TX), ranking member of the full Senate Commerce Committee, expressed support for commercial human spaceflight in general, but did not believe NASA should solely rely upon it yet. “I think in the end that we will have commercial capabilities, but I think this gap [in human space access] is too important to rely on just commercial,” she said, referring to her efforts to extend the shuttle program beyond its planned retirement this year (see “Shuttle supporters’ last stand?”s, The Space Review, March 15, 2010).
US key - econ

Space domination is key to national defense and to bolster the economy – NASA is key, private sector fails

Kottamp 7-20-11

 (Written by Jeff Kottkamp, a former Florida lieutenant governor and former chairman of Space Florida, the state's aerospace development agency. Guest opinion: Space program needs bold new challenge

http://www.news-press.com/article/20110721/OPINION/107210367/0/RE/Guest-opinion-Space-program-needs-bold-new-challenge?odyssey=nav|head LShen)
There are literally thousands of products we now use every day that were developed as part of the space program. Studies have shown that for every dollar spent on space development, $7 have been returned to our economy in the form of a new product or service. Perhaps the biggest impact has been in the area of computers. Fifty years ago a single computer filled an entire room. Space travel required much smaller computers, which led to the development of the microprocessor or computer chip. The exploration of space is not just about the national pride. It is about innovation, product development, job creation, and by the way it can also lead to improving the quality of life for all mankind. To be the world leader in space exploration is to be the leader of the innovation economy. Moreover, control of space is directly linked to national defense in ways we never could have imagined just 25 years ago. In a time when the federal budget is bursting at the seams, and we suffer from an unsustainable and growing national debt, some will argue that we simply can't afford to explore space. But NASA's budget is less than 1 percent of the total budget in Washington. The issue is not money, it's about priorities.  The true cost of President Obama's stimulus package is estimated at over $3 trillion (as opposed to the "official" total of $814 billion). The stimulus money has resulted in no significant benefit to the economy. Spending money on space exploration is an investment that has a history of paying back significant financial and social benefits. We can't spend our way out of this financial mess - we have to grow the economy and create jobs. Maintaining the world's premier space exploration program would go a long way in achieving that goal. There is a place for the private sector in space exploration, but try going to a corporate board of directors and telling them that the payoff for an investment in space exploration will come in 25 years. That doesn't work in the world of profit and loss statements. The next space exploration mission should be a national effort - one directed by NASA on behalf of the American people. If we fail to maintain our position as the leader in space there are plenty of countries waiting to replace us - including China and Russia. We cannot let that happen. It is time to give America another challenge, another purpose, a mission with a defined timeline: to Mars by 2020. 
CP Links to Ptix

Private sector space exploration is massively unpopular despite Republican endorsement 
Foust 10
(Dr. Jeff Foust is is an aerospace analyst, journalist and publisher. He is the editor and publisher of The Space Review and has written for Astronomy Now and The New Atlantis. He has a bachelor's degree in geophysics from the California Institute of Technology and a Ph.D in planetary sciences from the Massachusetts Institute of Technology.[2Can commercial space win over Congress? by Jeff Foust, Monday, March 22, 2010 http://www.thespacereview.com/article/1592/1 LShen)
When the White House unveiled its new plan for NASA last month as part of its 2011 budget proposal, presumably they knew to expect some opposition from Congress, particularly from those representing districts and states that benefitted from Constellation. Perhaps, though, they thought they could win some support from across the aisle for one aspect of the plan: development of commercial systems to ferry astronauts to low Earth orbit. After all, the logic likely went, Republicans have long supported free enterprise and efforts to turn government programs over to the private sector; surely they could support this? That hasn’t been the case. By and large Republicans and Democrats alike have expressed skepticism at best—and dismay and even outrage at worst—about that aspect of the plan, despite its endorsement by, among others, former Republican House speaker Newt Gingrich and former House Science Committee chairman Robert Walker. In Congressional hearings since the plan’s announcement only Rep. Dana Rohrabacher (R-CA), long an advocate for space commercialization, wholeheartedly endorsed development of commercial crew capabilities. With a new set of hearings coming up this week by powerful House and Senate appropriators, it is still an open question whether that aspect of the plan can survive a bruising battle in Congress over the next several months.
Congress hates large-scale prizes 

Sargeant 8 

Benjamin Sargeant writes for th Subcommittee on Space and Aeronautics Committee on Science and Technology U.S. House of Representatives July 28, 2008 STS 300: Science and Technology Policy Professor Russell

The Use of Innovation Prizes by the National Aeronautics and Space Administration:  An Analysis of Future Possibilities for Fostering Research and Development 7-28-2008
http://www.tcc.virginia.edu/WashIntern/docs/papers/Sargeant_08_r.pdf
The chance that a large-scale prize will fail to produce a viable solution is also greater than for a smaller, less technically challenging prize. The record to date indicates a lack of congressional support for large-scale prizes, especially since the money appropriated would have to be left unspent for several years (Kintisch, 2005, 2153-2154; Coppinger, 2006). As is the case with a smaller prize, NASA pays by funding the prize and gains by acquiring the technology it needs. The winning team or individual earns a monetary award and, depending on the terms of the prize, may surrender some of the intellectual property rights associated with the invention. The press coverage and public interest are major benefits to both parties.
**AT: Mine on Earth

Environment DA
Mining on earth causes warming, ocean acidification, and biodiversity loss

Azapagic '03

(Adisa Azapagic, writer for Journal of Cleaner Production, 7/16/03, "Developing a framework for sustainable development indicators for the mining and minerals industry", http://www.sciencedirect.com/science/article/pii/S0959652603000751// GH-aspomer)
One of these factors is management and distribution of mineral wealth and revenues. The micro-economic issues have traditionally dominated business decision-making with a focus on short-term returns, which is in the mining and minerals industry often based on production volumes rather than on valued-added products and services. This, combined with price volatility of some minerals, has in some cases led to a profligate use of mineral resources and a faster depletion of minerals reserves therefore causing greater environmental damage and returning little economic benefit to society. One of the ways to partly offset this unsustainable resource depletion is to increase value-added of minerals by further processing the raw materials closer to the front end of the supply chain. This would not only maximise financial returns to the industry, but would also enable producer countries to derive more benefits from their resources. However, one of the great obstacles in adding more value to minerals at source is the tariff imposed by industrial countries on imports of processed goods. For example, exporting copper wire or aluminium tubes into European Union, USA, Japan, Canada and Australia is on average 3.2 and 5.3% more expensive, respectively, than exporting unprocessed copper and aluminium ores [1]. A further challenge is distribution of revenues from minerals among private sector, central government and local communities. This is a contentious issue, which has often created tension, political controversy and sometimes even armed conflicts. The common practice has been to split the earnings between the company and the central government thus bringing little benefit to the local communities. Governments often use corporate taxation and royalty payments to gain an adequate share of revenues from a mineral development. Developing countries as a whole derive 80% of their mineral revenues from taxes on corporate profits [16]. However, this approach can deprive these economies of valuable income in case of non-profitable mineral developments. Royalty payments and other taxes (e.g. value-added, stamp duty and fuel) are also used to further increase government’s gains from minerals resources. However, high taxes can also deter investors thus depriving a country of perhaps a vitally important income. To encourage investments, some countries introduce subsidies; this approach has often been criticised for underpricing mineral resources and stimulating unsustainable levels of production thus leading to a faster depletion of mineral reserves. Although many countries are now trying to address this issue, few have been able to institute policy and regulatory frameworks that enable more equitable sharing of the wealth generated from minerals. Yet, equitable distribution of wealth is one of the prerequisites for more sustainable societies, making this not only an important economic but also a social issue. Distribution of wealth from minerals is further discussed below, in the section on social issues. 2.3.2. Environmental issues Depletion of non-renewable resources and environmental impacts as a result of air emissions, discharges of liquid effluents and generation of large volumes of solid waste are the most important environmental issues for the mining and minerals industry. Energy use and contribution to global warming are also considered to be significant. Some estimates show that the mining and minerals industry consume 4–7% of the energy used globally [1]. In addition to these, extraction activities have a visual impact on the landscape and lead to destruction or disturbance of natural habitats, sometime resulting in a loss of biodiversity. Mining of some types of minerals (e.g. some metals) is also associated with the acid drainage problem that can cause a long-term acidification of waterways and can also affect biodiversity. Furthermore, some effluents generated by the metals mining industry can also contain large quantities of toxic substances, such as cyanides and heavy metals, which can pose significant human health and ecological risks. This was demonstrated by the two most recent incidences of the tailings dams’ failures, at the Baia Mare goldmine in Romania and at the Aznalcollar zinc, lead and copper mine in Spain. In general, the environmental impacts of metals mining are likely to be greater than for other minerals, because of toxic chemicals that are often used in minerals separation. A number of environmental issues can also arise in the rest of the life cycle of mineral products, including the use and disposal stages. For instance, the use of some minerals can have toxic effects on humans and the environment. The most drastic examples here are asbestos, lead and uranium. Other issues include generation of solid waste and loss of valuable resources at the end of product’s useful life. Some minerals can be recovered and recycled to increase minerals eco-efficiency. At the end of their useful life, the mine and production facilities can also pose several environmental problems, including water contamination due to acid mine drainage and other toxic leachates, irreversible loss of biodiversity, loss of land and visual impact. A number of abandoned mine sites and unrestored quarries are a testimony to the unsatisfactory environmental performance of the industry in the past [7]. This practice is set to change as modern development projects increasingly include plans for decommissioning and rehabilitation. However, a recent PriceWaterCoopers survey revealed that, although 88% of surveyed companies have environmental post-closure mitigation plans, only 45% have detailed socio-economic plans that are regularly reviewed and have updated cost estimates [17].

Environment DA

Oceans key to survival

Craig '03
(Robin Kundis Craig -- Associate Professor of Law, Indiana University School of Law – McGeorge Law Rev – Winter – elipses in original)


The world's oceans contain many resources and provide many services that humans consider valuable. "Occupy[ing] more than [seventy percent] of the earth's surface and [ninety-five percent] of the biosphere,"  17 oceans provide food; marketable goods such as shells, aquarium fish, and pharmaceuticals; life support processes, including carbon sequestration, nutrient cycling, and weather mechanics; and quality of life, both aesthetic and economic, for millions of people worldwide.  18 Indeed, it is difficult to overstate the importance of the ocean to humanity's well-being: "The ocean is the cradle of life on our planet, and it remains the axis of existence, the locus of planetary biodiversity, and the engine of the chemical and hydrological cycles that create and maintain our atmosphere and
climate."  19 Ocean and coastal ecosystem services have been calculated to be worth over twenty billion dollars per year, worldwide.  20 In addition, many people assign heritage and existence value to the ocean and its creatures, viewing the world's seas as a common legacy to be passed on relatively intact to future generations.  21

Biodiversity loss guarantees multiple scenarios for extincton, including nuclear war

Takacs ‘96

, Environmental Humanities Prof @ CSU Monteray Bay, 1996 (David, “The Idea of Biodiversity: Philosophies of Paradise” pg. 200-201)

So biodiversity keeps the world running. It has value and of itself, as well as for us. Raven, Erwin, and Wilson oblige us to think about the value of biodiversity for our own lives. The Ehrlichs’ rivet-popper trope makes this same point; by eliminating rivets, we play Russian roulette with global ecology and human futures: “It is likely that destruction of the rich complex of species in the Amazon basin could trigger rapid changes in global climate patterns.  Agriculture remains heavily dependent on stable climate, and human beings remain heavily dependent on food. By the end of the century the extinction of perhaps a million species in the Amazon basin could have entrained famines in which a billion human beings perished. And if our species is very unlucky, the famines could lead to a thermonuclear war, which could extinguish civilization.” 13 Elsewhere Ehrlich uses different particulars with no less drama: What then will happen if the current decimation of organic diversity continues? Crop yields will be more difficult to maintain in the face of climatic change, soil erosion, loss of dependable water supplies, decline of pollinators, and ever more serious assaults by pests. Conversion of productive land to wasteland will accelerate; deserts will continue their seemingly inexorable expansion. Air pollution will increase, and local climates will become harsher. Humanity will have to forgo many of the direct economic benefits it might have withdrawn from Earth's well​stocked genetic library. It might, for example, miss out on a cure for cancer; but that will make little difference. As ecosystem services falter, mortality from respiratory and epidemic disease, natural disasters, and especially famine will lower life expectancies to the point where can​cer (largely a disease of the elderly) will be unimportant. Humanity will bring upon itself consequences depressingly similar to those expected from a nuclear winter. Barring a nuclear conflict, it appears that civili​zation will disappear some time before the end of the next century - not with a bang but a whimper.14  

Global warming will reach a tipping point soon – positive feedbacks would raise sea levels, threaten food security, collapse states, and end civilization.

Brown ’08

(Lester E. Brown, Director and Founder of the global institute of Environment in the U.S., 2008, “Plan B 3.0: Mobilizing to Save Civilization”, p. 65// GH-aspomer)
In 2004, Stephen Pacala and Robert Socolow at Princeton Uni​versity published an article in Science that showed how annual carbon emissions from fossil fuels could be held at 7 billion tons instead of rising to 14 billion tons over the next 50 years, as would occur with business as usual. The goal of Pacala, an ecol​ogist, and Socolow, an engineer, was to prevent atmospheric CO2 concentrations, then near 375 ppm, from rising above 500 ppm. I They described IS ways, all using proven technologies, that by 20S4 could each cut carbon emissions by 1 billion tons per year. Any seven of these options could be used together to pre​vent an increase in carbon emissions through 2054. Pacala and Socolow further theorize that advancing technology would allow for annual carbon emissions to be cut to 2 billion tons by 2104, a level that can be absorbed by natural carbon sinks in land and oceans. The Pacala/Socolow conceptualization has been extraordi​narily useful in helping to 
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think about how to cut carbon emis​sions. During the three years since the article was written, the urgency of acting quickly and on a much larger scale has become obvious. We also need now to go beyond the conceptu​al approach that treats all potential methods of reducing carbon emissions equally and concentrate on those that are most prom​ising. Researchers such as James Hansen, a leading climate scien​tist at NASA, believe that global warming is accelerating and may be approaching a tipping point, a point at which climate change acquires a momentum that makes it irreversible. They think we may have a decade to turn the situation around before this threshold is crossed. I agree.?3 We often hear descriptions of what we need to do in the decades ahead or by 2050 to avoid "dangerous climate change," but we are already facing this. Two thirds of the glaciers that feed the Yellow and Yangtze rivers of China will disappear by 2060 if even the current 7 percent annual rate of melting con​tinues. Glaciologists report that the Gangotri glacier, which supplies 70 percent of the ice melt that feeds the Ganges River during the dry season, could disappear entirely in a matter of decades.74 What could threaten world food security more than the melt​ing of the glaciers that feed the major rivers of Asia during the dry season, the rivers that irrigate the region's rice and wheat fields? In a region with half the world's people, this potential loss of water during the dry season could lead not just to hunger but to starvation on an unimaginable scale. Asian food security would take a second hit because its rice​-growing river deltas and floodplains would be under water. The World Bank tells us that a sea level rise of only 1 meter would inundate half of the riceland in Bangladesh. While a 1-meter rise in sea level will not happen overnight, what is worrisome is that if ice melting continues at today's rates, at some point such a rise in sea level will no longer be preventable. The melting that would cause this is not just what may happen if the earth's tem​perature rises further; this is something that is starting to hap​pen right now with the current temperature. As summer neared an end in 2007, reports from Greenland indicated that the flow of glaciers into the sea had accelerated beyond anything glaciologists had thought possible. Huge chunks of ice weighing several billion tons each were breaking off and sliding into the sea, causing minor earthquakes as they did so.!6 With melt-water lubricating the surface between the glaciers and the rocks on which they rested, ice flows were accelerating, flowing into the ocean at a pace of 2 meters an hour. This accel​erated flow, along with the earthquakes, shows the potential for the entire ice sheet to break up and collapse?? Beyond what is already happening, the world faces a risk that some of the feedback mechanisms will begin to kick in, fur​ther accelerating the warming process. Scientists who once thought that the Arctic Ocean could be free of ice during the summer by 2100 now see it occurring by 2030. Even this could turn out to be a conservative estimate.78 This is of particular concern to scientists because of the albedo effect, where the replacement of highly reflective sea ice with darker open water greatly increases heat absorbed from sunlight. This, of course, has the potential to further accelerate the melting of the Greenland ice sheet. A second feedback loop of concern is the melting of per​mafrost. This would release billions of tons of carbon, some as methane, a potent greenhouse gas with a global warming effect per ton 25 times that of carbon dioxide.79 The risk facing humanity is that climate change could spiral out of control and it will no longer be possible to arrest trends such as ice melting and rising sea level. At this point, the future of civilization would be at risk. This combination of melting glaciers, rising seas, and their effects on food security and low-lying coastal cities could over​whelm the capacity of governments to cope. Today it is largely weak states that begin to deteriorate under the pressures of mounting environmental stresses. But the changes just described could overwhelm even the strongest of states. Civilization itself could begin to unravel under these extreme stresses.

Mining on earth will counter-act renewables progress and hurt the environment
Adams '10

(Mike Adams, Editor of Natural News, "Global supply of rare earth elements could be wiped out by 2012",  http://www.naturalnews.com/028028_rare_earth_elements_mining.html// GH-aspomer)

Because let's face it: Mining these rare earth elements is a very DIRTY business. That's part of the contradiction in "green" technologies, by the way: To manufacture them, you need rare metals mined out of ecologically disastrous operations in China. It's the (literal) "dirty little secret" of the green industry. All these wind turbines, solar panels, hybrid car batteries and fiber optics may seem green to the consumer, but behind them there's a very dirty mining business that rapes the planet and pollutes the rivers in order to recover these "green" rare metals. In any case, unless scientists find less-rare alternatives to many of these rare earth metals, we are looking at a serious global supply crunch for the years 2012 - 2020. Add the "rare earth elements bubble" to your list of other bubbles to watch out for in the years ahead

Rare Earths Run Out Eventually
Rare earth metals will eventually run out on earth

China Daily '10

(10/20/10, "Regulate rare earth industry", http://www.chinadaily.com.cn/opinion/2010-10/20/content_11432645.htm// GH-aspomer)

China's regulation of its rare earth industry is in strict accord with international standards and World Trade Organization rules, says an article in People's Daily. Excerpts: Rare earths, scarce and non-renewable, have become increasingly essential in new energy technologies and national security applications. Having one-third of the world's rare earth reserve, China accounts for more than 90 percent of the world supply. In the long run, China's rare earth reserve can hardly sustain the world's demand. Besides, early unrestrained exploitation of rare earth has resulted in a series of environmental problems, and China's low prices for its rare earth elements have plagued the development of its rare earth industry. For a sustainable development model, China has more than enough reason to curb excessive mining of its rare earth resources and has thus reduced its export quotas.

World will inevitably run out of rare earth minerals
China Daily '10

(10/19/10, "China to reduce rare earth export quotas", http://www.chinadaily.com.cn/china/2010-10/19/content_11426106.htm// GH-aspomer)
Beijing - China will further reduce quotas for rare earth exports by 30 percent at most next year to protect the precious metals from over-exploitation, said an official from the Ministry of Commerce. He added that the country is now facing the possibility that reserves of medium and heavy rare earths might run dry within 15 to 20 years if the current rate of production is maintained. Export quotas will continue to be axed in the first half of next year, said the source who declined to be named. China, which produces 95 percent of the world's supplies, has reduced 2010 production levels and slashed export quotas by 72 percent for the second half to 7,976 tons, according to ministry data. Rare earths, composed of 17 elements, are used in a number of high-tech processes ranging from wind turbines and hybrid cars to missiles. Domestic deposits dropped to 27 million tons by the end of 2009 - that's 30 percent of the world's total explored reserves - from 43 million in 1996, said Chao Ning, section chief of foreign trade with the ministry at a Beijing conference. He said reserves of medium and heavy rare earths may only last 15 to 20 years at the current rate of production, which could lead to China being forced to imports supplies. Medium and heavy rare earth, also known as ion-absor bed-type rare earth, is more valuable than the lighter variety. It's used in advanced areas such as missiles. China's verified reserves of ion-absorbed-type rare earth stood at 8 million tons in 2008, while reserves of light rare earth totaled 50 to 60 million, according to data from the Ministry of Land and Resources. "China is not the only country that has these deposits, but it has been dominating the world's supply market for more than a decade, thereby depleting its own resources," Chao said. He added that strategic, environmental and economic considerations mean that the country can't afford to continue shouldering the burden of supplying the world.
AT: Mine on Earth

The US has no rare earth mines open

National Geographic '10

(Catherine Ngai, 10/1/10, "Replacing Oil Addiction With Metals Dependence?", http://news.nationalgeographic.com/news/2010/10/101001-energy-rare-earth-metals//GH-aspomer)

The United States, second only to China in energy consumption, is not devoid of rare-earth metals. But the only U.S. mine, near the Mojave National Preserve in Mountain Pass, California (map), became inactive in 2002 after 50 years of production, largely because of economic and environmental issues. The mine, for a time owned by Chevron, was taken over in 2008 by Molycorp Minerals LLC, which has spent more than $400,000 since that time lobbying Congress on rare-earth minerals, according to its Senate disclosure records. On its website, Molycorp says it has plans to modernize and expand the mine and bring it back into full production “with appropriate federal assistance for research, development and capital costs.”
__________________

***2AC to DAs***
AT: Spending

Plan developed incrementally, avoids spending

Hickman ’99 

(John Hickman, PhD-Associate professor of gov and IR at Berry College, 11/99, "The Political Economy of Very Large Space Projects", http://jetpress.org/volume4/space.htm// GH-aspomer)
Mining also serves as the primary economic rationale in Donald Cox and James Chestik’s (1996: 138−146, 211−272) proposal to colonize the asteroids. Planetary defense against asteroids and comets which might strike the Earth, transportation facilities intermediate between Earth and Mars, research facilities, and tourism and retirement homes all provide additional reasons for making asteroids the first focus for human expansion into space. Although Cox and Chestik offer little detail about financing their proposal, this may be excused because the probable incremental nature of exploiting the asteroids is likely to mean that attracting capital should be comparatively less difficult than for other very large space development projects. Each asteroid mining venture might be financed separately and the total capital necessary for mining the asteroids could be raised over time and in smaller amounts. Robotic mining of asteroids passing near the Earth might be within the technological and economic reach of private firms and government space agencies in the next century. Subsequent robotic mining ventures of bodies farther from the Earth might build on that initial experience. Yet rather than open a new frontier for human settlement, such incremental economic development via robotic mining might foreclose it. Private investors and government space agencies might be content to limit space development to those ventures which yield economic returns in the short term. Given better returns on investments on Earth and demands for government spending for public services, the occasional robotic mining ventures on near Earth asteroids might be the most ambitious space development project ever undertaken. It is difficult to see why such investments would generate other economic activity in space. Part of the problem is that robots might be too cost−effective.

Funds for asteroid missions already allocated

USA Today '07

(Dan Vergano, staff writer, 2/13/07, "USA Today Article: Near-Earth asteroids could be 'steppingstones to Mars'", http://planetarydefense.blogspot.com/2007/02/usa-today-article-near-earth-asteroids.html//GH-aspomer)

Scientists such as Stephen Hawking warn that their relatively close proximity presents grave dangers to humankind, a point of view supported in a number of recent books, such as William Burrows' The Survival Imperative: Using Space to Save Earth and British astronomer royal Martin Rees' Our Final Hour: A Scientist's Warning. In December, NASA astronaut Edward Lu told Space.com that plans under study include landing on an asteroid and retrieving rock samples for return to Earth before 2020. And at NASA's Ames Research Center, lab chief Simon "Pete" Worden, a longtime advocate of such exploration, has set aside $10 million for designing small spacecraft that could visit asteroids, according to the Jan. 19 Science magazine. The space agency does have a few asteroid missions already planned. In its just-released 2008 budget, NASA said it is studying a mission, dubbed the Origins Spectral Interpretation, Resource Identification and Security (OSIRIS) probe, to return rock samples from an asteroid. For something a bit sooner, [NASA scientist David] Morrison will describe a Near-Earth Asteroid Trailblazing (NEAT) probe, low-cost landers designed to flit among nearby asteroids, scouting their surfaces, at a March American Institute of Aeronautics and Astronautics meeting. "Asteroids have been a low priority for too long," says Burrows, The Survival Imperative author, who calls for long-term space colonies to serve as a refuge for humanity if there's a catastrophic collision. "People worry about terrorism, with good reason, but while it doesn't do to get over-excited, there are bigger threats."

Mining is cost effective – multiple warrants – means can be immediately profitable.

Sonter 98 (Mark Sonter, independent scientific consultant working in the Australian mining and metallurgical industries, former University Physics lecturer in Papua New Guinea, postgraduate studies in medical physics, 1998, “THE TECHNICAL AND ECONOMIC FEASIBIUTY OF MINING THE NEAR-EARTH ASTEROIDS,” Acia Astronautica Vol. 41, Nos 4-10, pg. 638)

Raw materials retrieved from non terrestrial  sources need not attract the high “airfreight” costs referred to above. This is because the energy requirement to return material from The natural resources in space include metallic nickel-iron alloy, silicate minerals, hydrated minerals, bituminous material, and various volatiles, including water, ammonia, carbon dioxide, methane: and others. These have all been identified either in meteorites, or spectroscopically in asteroids and comets. Any industrial development in space requiring more than about a thousand tonnes of structural mass or propellant per year will 
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direct attention to many of the possible target near-earth asteroids is-much less than the energy requirement to launch from Earth. In addition, the freedom to deliver the velocity change non-impulsively, means that low power propulsion systems may be considered, and this allows a system that uses solar power and derives its return-journey propellant from the target body, such as asteroidal volatiles. In-Situ Prooellant Production The mission velocity Av needed to reach selected “near earth” low Av target asteroids is not much greater than that needed to place a communications satellite in geosynchronous orbit (GEO). The Av required to m material from these targets is very much less than that required to lift mass into orbit from the surface of the earth, and can be imparted gradually, over several weeks, thus very substantially reducing the demands on the propulsion I power system. If the return transfer can be accomplished using part of the retrieved non-terrestrial mass as reaction mass, such as asteroid-derived volatiles, and solar energy for the power SOW, or onboard nuclear power, then it becomes possible to return to earth orbit very much more mass than the outbound-leg earth-orbit departure mess of the mining-processing spacecraft. This in situ propellant production then allows a high Mass Payback Ratio (mass multiplication. Mass multiplication factors above 100 are the initial aim. The effect of the above concepts, is that some asteroidal material may be able to be delivered into Earth orbit for a cost which is very much less than Earth-launch cost. - Thus there will potentially exist a profit-rnaking opportunity for a resource developer who could develop a capability to recovar space-based materials and return them for sale in low earth orbit. to capture the developing in-orbit market at its inception.
NEA’s cost effective – easy access and better than earth-sourced supplies. (another crappy card, but again just for the idea)

Sonter 06 (Mark Sonter, independent scientific consultant working in the Australian mining and metallurgical industries, former University Physics lecturer in Papua New Guinea, postgraduate studies in medical physics, 2/9/2006, “Asteroid Mining: Key to the Space Economy”, http://www.space.com/2032-asteroid-mining-key-space-economy.html)

About 10% of Near-Earth Asteroids are energetically more accessible (easier to get to) than the Moon  (i.e. under 6 km/s from LEO), and a substantial minority of these have return-to-Earth transfer orbit injection delta-v's of only 1 to 2 km/s.  Return of resources from some of these NEAs to low or high earth orbit may therefore be competitive versus earth-sourced supplies.
Asteroid mining promotes future space exploration – saves money in the long run

Charles Gerlach was president and founder of Gerlach Strategic Advisors, a consulting firm serving telecommunications and technology companies. 2005 INTERNATIONAL SPACE DEVELOPMENT CONFERENCE National Space Society, Washington, DC, May 19–22, 2005. Profitably Exploiting Near-Earth Object Resources Charles L. Gerlach Gerlach Space Systems LLC

http://abundantplanet.org/files/Space-Ast-Profitably-Exploiting-NEO-Gerlach-2005.pdf
Of particular interest for resource development are those asteroids and comets with orbits that make them relatively accessible from the Earth. Gravitational perturbations have caused samples of a wide variety of differentiated materials from various parts of the solar system to pass through the inner solar system where they can be more readily accessed and used by humans. These materials are likely to be the first non-terrestrial resources to be exploited for use both on Earth and in space and are likely to play an important role in supporting further space exploration. 2 This feedback loop will foster more human activity in space: early materials are likely to support space-based operations that will, in turn, be able to more cost-effectively acquire and process additional materials. 3 In addition, the negligible surface gravity of these objects will enable novel approaches to resource mining and processing and will make it easier to transport materials back to Earth/Earth orbit than to launch the same materials into space from deep within the “gravity wells” of the Earth, other planets, or their moons. 4 In the future, the rising cost of resource acquisition on Earth will surpass the falling cost of acquiring equivalent or substitute materials in space. This is likely to provide the economic catalyst for large-scale acquisition and utilization of space resources. In fact, as we will show in this paper, for some resources, these costs may already be relatively close (Figure 1), and given favorable technical developments and target asteroid conditions, we may soon be able to obtain some resources in space at lower costs than we can mine and process them on Earth.

Econ Turn

1. Asteroid mining boosts investor confidence (1AC card)

International Space University ’10

(Space Studies Program, “Asteroid Mining, Technologies Roadmap, and Applications,” http://www.mendeley.com/research/asteroid-mining-technologies-roadmap-and-applications-final-report// GH-aspomer) 

The R&D phase will probably be the most expensive stage of the project. Debt financing by borrowing against the value of the asteroid minerals would not be feasible since the collateral would not be physically attainable in the event of mission failure. Without substantial assets or collateral during the initial phase, the best method to initially raise capital with minimum return is incentive-based public investments. Using Google Lunar X-Prize as an example, various technologies like vehicle designs or microgravity mining equipment could be developed by the private sector by offering a lump sum reward and good publicity upon delivery of the product or service. Industrial partnering presents another potentially promising source of capital. Corporations from the mining or oil industry, which have a substantial amount of available capital, share largely the same interests in the exploitation of natural resources. The venture could also sell shares of the entity to public or private investors, including those governments interested in increasing their access to natural resources. The benefits to public investors (that is, governments) lie not just in increasing access to natural resources, but also in the opportunity to stimulate economic growth, support a new job-producing industry, and develop advanced technologies with spin-off applications. As the R&D phase matures, the business plan is solidified, and risks are reduced, venture capital and private equity financing can then be considered. Following the first successful launch and return mission, potential venture capitalists and private equity investors will have increase confidence in the business. With substantial financial support and physically attainable collateral, debt financing would then be feasible to sustain the routine operations required for commercial asteroid mining. Figure 10-4 below illustrates the timeline of investments required during various phases of the mission. 

2. Confidence is the biggest internal link into the economy and innovation
Braithwaite ’04
(John Braithwaite, Australian Research Council Federation fellow, Australian National University, and chair of the Regulatory Institutions Network, March 2004, “The Annals of The American Academy of Political and Social Science”, // GH-aspomer)

The challenge of designing institutions that simultaneously engender emancipation and hope is addressed within the assumption of economic institutions that are fundamentally capitalist. This contemporary global context gives more force to the hope nexus because we know capitalism thrives on hope. When business confidence collapses, capitalist economies head for recession. This dependence on hope is of quite general import; business leaders must have hope for the future before they will build new factories; consumers need confidence before they will buy what the factories make; investors need confidence before they will buy shares in the company that builds the factory; bankers need confidence to lend money to build the factory; scientists need confidence to innovate with new technologies in the hope that a capitalist will come along and market their invention. Keynes’s ([1936]1981) General Theory of Employment, Interest and Money lamented the theoretical neglect of “animal spirits” of hope (“spontaneous optimism rather than . . . mathematical expectation” (p. 161) in the discipline of economics, a neglect that continues to this day (see also Barbalet 1993).

AT: Ptix
Plan popular despite spending – Congress wants to maintain leadership
Putrich 10

GAYLE PUTRICH, writer for Flight International WASHINGTON DC NASA funding bill approved INTRODUCTION: SECTION: SPACEFLIGHT. Date Published: 10-12-10 Date accessed: 7-20-11. Published via Flight International. Lexis Academic 

Science and technology committee chairman Bart Gordon says that despite "tough economic times" calling for sacrifices, "NASA is an investment in our future, and in the future of our children. The United States has been a global leader in space exploration and technology and innovation, and our efforts over the remainder of this Congress should be aimed at preserving that leadership position." Highlights include up to $1.3 billion over the next three years for funding development of commercial spacecraft - considerably less than the $3.3 billion originally requested by the White House - and about $1.6 billion for commercial space transport up to 2013. Another $500 million would keep open the option of another Space Shuttle flight beyond the final February 2011 mission now planned. It also includes $7 billion over three years for immediate work on a heavylift launcher operational by 2016, which would take cargo to the International Space Station as well as propel deeper space missions. The move is a departure from White House plans, which did not include development of the heavylift rocket until after 2015. Some matters of policy are also set out in the measure. Rather than sending more men to the Moon, Congress would prefer NASA to focus on robotic deep-space missions, though the bill includes a tentative plan to land humans on an asteroid by 2025. However, the true test for near-term space funding and manned missions is yet to come. The authorisation bill only marks the annual funding caps for NASA and its activities. When lawmakers return to Washington for the annual end-of-year scramble to get funding bills and other legislation out the door rapidly, they still hold the option of approving actual spending below the authorised limits. 

Mining bipart

The Washington Times '11

(Josh Brown, staff writer, 4/11/11, "U.S. urged to mine ‘rare earth’ minerals for high-tech devices", http://www.washingtontimes.com/news/2011/apr/11/us-urged-to-mine-rare-earth-minerals/?page=all// GH-aspomer)
Lawmakers in both parties have tried to address the issue. Rep. Henry Johnson, Georgia Democrat, and Edward J. Markey, Massachusetts Democrat, introduced a bill at the end of March calling for a three-year assessment of rare earth supplies to be conducted by the U.S. Geological Survey. Rep. Mike Coffman, Colorado Republican, also introduced a bill last week that aims to boost rare earth mining operations and give the U.S. an edge in the industry. His Rare Earth Supply-Chain Technology and Resource Transformation bill would, among other items, direct federal agencies to expedite rare earth production permits, have the Defense Logistics Agency build a federal inventory through long-term supply contracts to boost domestic production, and offer federally backed loans to producers if private financing proves inadequate. “Our nation must act to protect our security interests with regard to rare earth elements,” Mr. Coffman said in introducing his bill. “China is neither an ally of the United States nor is it a reliable trade partner when it comes to these strategic metals.” The Coffman bill undoubtedly would benefit Colorado-based Molycorp Minerals, which is the largest U.S. supplier of rare earth elements. The company is hopeful that legislation will pass swiftly through Congress. “The reality we are facing is that there will be shortages [of rare earth elements] in 2011 to 2013,” Molycorp spokesman Andy Davis told the AEI gathering. “Time is of the essence. The funding is definitely a challenge, [but] this is one of the few issues where you are not finding a blatantly partisan fight.” The buzz about rare earth minerals has led Congress to ask Department of Defense officials to evaluate how much they rely on these elements and whether or not the shortage is an issue of national security, said Belva Martin, director of the acquisition and sourcing management team at the Government Accountability Office. 

AT: Market Disad

Mineral market collapsing now – weak supply and demand

Institute of Geographic Sciences '10 

(Shen Lei and Fang Lan, Institute of Geographic Sciences and Natural Resources Research, March 2010, "The Changing Patterns of Mineral Market, Trade and TheirImpact on China’ Economys", http://docs.google.com/viewer?a=v&q=cache:CDYryOg0xkUJ:www.jorae.cn/CN/article/downloadArticleFile.do%3FattachType%3DPDF%26id%3D8359+"mineral+market"+"minerals+ market"+declining+OR+collapse+OR+down&hl=en&gl=us&pid=bl&srcid=ADGEESidfTNY8ukHUucVwiRiuXXK2D-JkfnOCoSzgNTcbseliAmfpLaN0kT60gM7WdF-gFt8ahRHNGrEVwTcQwYh_LHd27QkSrcu TPS0lk5qvJEbAQ0wltJydJ56pPyhngDoJhVl6-Xv&sig=AHIEtbSXugZl1GqFbsP8w5t_lqjtMFgpJg// GH-aspomer)

The change in global mineral prices over the 20th century indicates that mineral prices exhibited a very marked downward trend (Fig. 1). This implies that productivity has risen, and real costs have fallen (Crowson 1999a). After the world financial crisis emerged in the end of 2008 international minerals prices have been continuing to fall and minerals industries are also generally exhibiting a pessimistic outlook. The current supply-to-demand balance for minerals in China is extremely vulnerable. In addition, China is unable to meet the demand for some of the major minerals products, and the shortage has to be met by importing large quantities of these minerals from outside in the foreseeable future. Once China entered the World Trade Organization (WTO), an imbalance between imports and exports for minerals occurred (Fig. 2). The comparative advantages of different countries around the globe can foster the development of mutually beneficial resources trade. China's minerals market and trade directions are highly significant both for the world in general and for the countries in the entire Asia-Pacific region, because of China's geographical position, vast size, rich endowment of minerals resources, large population, and consumer markets. 2.3 Gradual shift in centres of gravity for metals demand and trade It has been argued that the geographical centre of gravity of demand has continued to shift away from the Atlantic Basin towards the Pacific (Crowson 1997). As significant minerals importers, the industrialized economies in the Atlantic Basin have traditionally been the major markets for minerals and consumers of these commodities. More recently, however, trade in base minerals has been characterized by a weak demand, mainly due to the recession in manufacturing in Europe, and to a lesser extent in Japan. In contrast, production increases in the Source: General Administration of Customs. Asia-Pacific region have kept pace with the remarkable rates of consumption growth, and trade in minerals has grown at rates faster than total world merchandise trade (Smith 1988). In terms of minerals market and trade, China stands out as a leader not only in the Asia-Pacific region but also in an international context as well. Before we examine other issues, major determinants for minerals demand in China and its potential for of minerals supply are analyzed.

Mining saves mineral markets – missions create markets for minerals brought back

The Space Monitor '07 
(6/5/07, author works in the science industry, "Why Mine the Asteroid Belt?", http://spacemonitor.blogspot.com/2007/06/why-mine-asteroid-belt.html// GH-aspomer)

He made an excellent point questioning the economic viability of such a mining operation: Absent some project that requires vast quantities of whatever you can mine out of the rock, the main effect of this would seem to be a global crash in the price of whatever you can mine out of the rock. At which point, I don't know how your recoup your investment. This is barely Economics 101-- if you have a billion tons of nickel sitting around, and nothing to do with it, the price will be very low. We've done the experiment, after all-- ask the Spanish about all that New World gold... Frustrated that I could not find a good answer quickly enough I decided to a little research and here is what I came up with: He's absolutely correct. Though the article is missing the true incentive to asteroid mining. The key to asteroids are that they have a relatively high proportion of precious metals such as platinum and those in the platinum group. On top of that they also contain many other metals in high demand such as aluminum, copper, and titanium among many others. Here is a chart of the approximate composition of a C-type (Carbonaceous) asteroid (including potential values per metric ton in dollars). According to the chart platinum contains roughly 1,000 parts per billion in a typical C-type asteroid. This equates to about 2,000 metric tons in a one kilometer diameter asteroid or approximately $50 billion worth of platinum. Albeit the price of the metal would drop as more metal is introduced into the market but nowhere near the catastrophic affect that Chad proposes with the mining of nickel. This is simply because platinum is in very high demand and an exorbitant amount isn't being introduced. The other metals I mention could also conceivably be very profitable though likely not to the same extent. Now the situation he describes with the introduction of Aztec gold is a bit different than platinum. During that time gold was primarily sought after for its beauty and luster alone. Platinum on the other hand is used in jewelery and industry--especially in electronics. This should further resist a collapse in the metal's economy and perhaps increase the economy overall. Even a drastic price drop in platinum wouldn't be so bad. One can simply look at the history of aluminum. Aluminum used to be worth more in weight than gold. Then in 1886 a young engineer from Oberlin, Ohio named Charles 
AT: Market Disad

Martin Hall invented a new method of extracting aluminum that eventually made it cheaper to obtain by a factor of 200. Clearly the economy wasn't ruined by an over-abundance of aluminum. This is because aluminum was rare in pure form but had many potential uses. The case is very similar for platinum. At the end of his article he also left us with this: (And circular arguments like "We need a billion tons of nickel to build space ships to mine the asteroids/ colonize the moons of Jupiter/ fly to Alpha Centauri" are cheating.) And though the space enthusiast in me really wanted to justify mining the asteroids with this I knew he was correct; we have to be realistic and know how the world works. I believe I've addressed the incentive to mine the asteroids without using this cheating circular argument though. Thus since we have created a market for going to the asteroid belt we can now fairly use this argument! Because with the advent of mining operations we will indeed create a whole new 'space market.' Sending materials up into space is costly (currently around $12 million per metric ton). This means that billion tons of nickel now has a new purpose--building those spaceships to mine the asteroids. So, while gleaning materials to build ships that can mine the asteroid belt or to build colonies is not the initial reason to mine the asteroid belt it is a natural progression and soon does become an incentive in itself.
AT: Renewables Disad
Renewables not profitable

Krohn '00

(Soren Krohn, VP at Danish Wind Industry Association, "Renewables in the EU Single Market - An Economic and a PolicyAnalysis", http://www.vindselskab.dk/media(486,1033)/Renewables_in_the_EU_single_market.pdf// GH-aspomer)

A heated - and long winded - debate has taken place on which is the best European subsidy system for electricity from renewable energy. Some have claimed that fixed price systems are a bigger success than other systems. Norwegian and Belgian experiences are excellent examples of the opposite: The reason why wind power has not been a success in these countries is that the price is so low that producing electricity from wind power is not profitable. The crucial factor for the success of the system is then not just the fixed price but the profitability due to the price level.

___________
***NEG***
Econ Disad
Asteroid mining disrupts mineral markets causing African instability and Chinese economic collapse

Borgen ’09 

(Chris Borgen, Associate Dean for International Studies and Professor of Law at St. John's University School of Law, "The Ethics and Economics of Asteroid Mining (and the Role for Law)", 12,18,09, http://opiniojuris.org/2010/02/21/the-ethics-and-economics-of-asteroid-mining-and-the-role-for-law// GH-aspomer)

Can you put a price tag on an asteroid? Sure you can. We know of roughly 750 S-class asteroids with a diameter of at least 1 kilometer. Many of these pass as near to the Earth as our own moon — close enough to reach via spacecraft. As a typical asteroid is 10 percent metal, Brother Consolmango estimates that such an asteroid would contain 1 billion metric tons of iron. That’s as much as we mine out of the globe every year, a supply worth trillions and trillions of dollars. Subtract the tens of billions it would cost to exploit such a rock, and you still have a serious profit on your hands. Let me interject here on the economic incentives of asteroid mining. A 1997 review of a the book Mining the Sky by John S. Lewis (then-co-director of the NASA/University of Arizona Space Engineering Research Center ) noted that Lewis estimated that the main asteroid belt contains about: 825 quintillion (a billion times a billion) tons of iron – enough to build shells around planets, gigantic cities in space, and starships carrying entire civilizations. How much is this iron worth? Lewis performs a fanciful calculation: At present prices of around $50 a ton [that was in 1997], the asteroids yield $7 billion of the metal per person for everyone alive today, or an affluent standard of living for a population far larger. Moreover, iron is merely one element found in the Main Belt, which also contains gold, silver, copper, manganese, titanium, uranium, and much else. So there may be substantial economic incentives to investing in asteroid mining. But, picking up now with Lamb’s precis of Brother Consolmagno’s lecture: But is this ethical? Brother Consolmango asked us to ponder whether such an asteroid harvest would drastically disrupt the economies of resource-exporting nations. What would happen to most of Africa? What would it do to the cost of iron ore? And what about refining and manufacturing? If we spend the money to harvest iron in space, why not outsource the other related processes as well? Imagine a future in which solar-powered robots toil in lunar or orbital factories. “On the one hand, it’s great,” Brother Consolmango said. “You’ve now taken all of this dirty industry off the surface of the Earth. On the other hand, you’ve put a whole lot of people out of work. If you’ve got a robot doing the mining, why not another robot doing the manufacturing? And now you’ve just put all of China out of work. What are the ethical implications of this kind of major shift?”

First Strike Solves

First-strike solves China

Lieber and Press ‘07

(Keir A. Lieber, Assistant Professor of Political Science at the University of Notre Dame, and Daryl G. Press is Associate Professor of Government at Dartmouth, 2007, “U.S. Nuclear Primacy and the Future of the Chinese Deterrent”, http://www.wsichina.org/%5Ccs5_5.pdf// GH-aspomer)

This criticism is factually incorrect. We published much more sensitivity analysis than Blair and Chen acknowledge on both of the key variables that drive the results of the model: the accuracy of U.S. delivery vehicles and the reliability of U.S. weapon systems. Contrary to Blair and Chen’s claims, we show that the results of our model do not change even when we allow the accuracy and reliability of U.S. weapons to fall below expectations by 40 or 50 percent. 27 Why are our results so robust? During the past 15 years, the United States Keir A. Lieber and Daryl G. Press China Security Winter 2007 77 has done so much to upgrade its first strike capabilities – most notably by deploying Trident II D-5 missiles throughout the entire ballistic missile submarine (SSBN) fleet, placing high-yield W88 warheads on many of those missiles, and deploying stealthy B-2 bombers – that today a first strike could succeed even if the performance of key U.S. weapon systems fell far short of their expected accuracy, reliability, or both. Furthermore, the United States continues to work to increase the lethality of its nuclear forces, thereby reducing even more the significance of any actual deviations from expected levels of accuracy. For example, the U.S. Navy recently experimented with using Global Positioning System (GPS) signals to provide terminal guidance for Trident II reentry vehicles (which would dramatically improve the warhead’s accuracy) and it is enhancing its Trident II W76 warheads with a new fuze to permit ground-bursts (which will greatly enhance the warhead’s lethality against hardened targets).28 Achieving GPS-like accuracy with submarine-launched ground-burst warheads would mark a tremendous leap in U.S. counterforce capabilities, providing gains in performance that could substitute for potential inaccuracy in other weapon systems. The point is that our analysis is not sensitive to plausible levels of uncertainty about U.S. accuracy, and will become even less sensitive in the future as U.S. weapons grow even more capable.

Mining Inflates Markets
Government involvement in minerals sector creates artificial markets that aren’t sustainable

Alberti '11

(Mike Alberti, staff writer for Remapping Debate, "Digging a deep hole: rare earths debacle puts U.S. trade policy under scrutiny", http://www.remappingdebate.org/article/digging-deep-hole-rare-earths-debacle-puts-us-trade-policy-under-scrutiny?page=0,0// GH-aspomer)
"The market would have handled this just fine if it was allowed to, and it will still handle it, it just might take a while," according to Derek Scissors, a research fellow at the Heritage Foundation. “What’s the harm in allowing a single country to be your supply?” Scissors asked. “China can’t cut everyone off — they can cause a shortage over a certain period.” That shortage, according to Scissors, will then be rectified by the market because domestic production will commence, and the intervening lag between foreign and domestic production as U.S. industries race to catch up cannot be blamed on a lack of government intervention. Rather, he says, it is the result of too much intervention in the form of environmental regulations. “The market would have handled this just fine if it was allowed to, and it will still handle it, it just might take a while,” he said. Scissors claims that the value of rare earths has been exaggerated and that they are not important enough to warrant governmental intervention. American Enterprise Institute resident scholar Kenneth P. Green agrees that it makes sense to buy a product on the world market if a country is unable to produce it economically domestically. “You can’t suggest that companies should have continued to operate at a loss, or that the government take them over and run them at a loss,” he said. “That doesn’t make any sense.” That’s exactly what some critics of the free market are suggesting, however, on the basis that rare earths are a strategic mineral that the U.S. has a vested interest in producing. Green concedes that if rare earths had been deemed necessary by the military, it would have been justified for the government to intervene because, as he says, “the military has nothing to do with economics.” But what about other reasons why rare earths might be regarded as valuable, such as facilitating the manufacture of green technology or other high-tech products in the U.S.? Scissors argues that it is the market, not the government, which should set demand for green technologies. “The Chinese are already providing cheap environmental equipment,” he said. “As an environmentalist, you don’t care where the equipment is coming from.” Assisting domestic manufacturers would represent the imposition of "industrial policy," and American Enterprise Institute resident scholar Kenneth P. Green asserted that there are no proven examples that industrial policy works. But some environmentalists, like Brendan Cummings, do care where the equipment comes from. China has a poor record of environmental controls, so when Americans are buying hybrid cars that use rare earth minerals in their batteries, they might want to think about where those minerals come from, Cummings said. Green says that intervening in the rare earths sector would be a mistake because the government would then have to intervene again to produce domestic demand, perhaps subsidizing the production of green technology, as well. “These artificial markets are generally not competitive with private enterprises. The first mistake is creating them,” he said. “The second mistake is then to prop them up with another layer of government subsidy. You’re shifting more and more of the country’s capital into non-productive uses.” Assisting domestic manufacturers would represent the imposition of "industrial policy," and Green asserted that there are no proven examples that industrial policy works. The case of rare earths has suggested to many experts that China’s policy is working, though, and that the U.S. might want to emulate it. In addition, Scott and other economists are looking toward other countries as illustrations of where industrial policy has been effectively implemented. “You look at countries like Japan and Germany — these are high-wage developed economies that maintain large trade surpluses and large and viable manufacturing industries,” Scott added. “They do it with a wide variety of active government policies, and I think we should have been doing the same thing and we should do the same thing in the future.” Green and Scissors were unmoved, maintaining that the market knows best and that the government should not intervene.
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