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*Contention 1 is Inherency

​​

The amount of space debris is higher than ever

David 9 (Leonard David, Staff Writer, 10/09, "Space Debris: A Growing Challenge," Aerospace America, Lexis)

Consequently, after more than 4,600 space missions conducted worldwide since Sputnik 1, a large number of human-made objects have steadily accumulated in Earth orbit." Johnson pointed out that the numerous operational satellites now circling the globe, as well as the human-occupied ISS, are accompanied by a far greater population of obsolete spacecraft, dilapidated launch vehicle orbital stages, intentionally discarded refuse, and the wreckage of more than 200 satellite explosions and collisions. "The threat posed by orbital debris to the reliable operation of space systems will continue to grow unless the sources of debris are brought under control. The international aerospace community has already made significant strides in the design and operation of space systems to curtail the creation of new orbital debris, but more can be done," said Johnson. 
Current mitigation attempts fail—action now is key
Cox et al 11 (Prof Simon Cox, Dr Hugh Lewis, Dr Kenji Takeda, Dr Liz Hart, and Dr Steven Johnston, 3/25/11, Clouds in Space, http://cloudresearch.jiscinvolve.org/wp/2011/03/25/clouds-in-space-cis/)

Debris mitigation measures identified by the Inter-Agency Space Debris Coordination Committee (IADC) and endorsed by the United Nations Committee on the Peaceful Uses of Outer Space (UN-COPUOS) are already being implemented by space-faring nations. Whilst these measures have succeeded in reducing the growth in the population of rocket bodies and mission-related debris since 2005, recent fragmentation events, including the intentional destruction of the Fengyun-1C satellite in January 2007 and Iridium-33 and Cosmos-2251 collision in 2009, have resulted in a significant increase in the number of objects larger than 10 cm with a greater potential for collision events. In spite of these debris mitigation measures, there is evidence that the population of orbiting objects has reached a critical point whereby growth will continue even in the absence of future space launches. The removal of debris from LEO is now accepted as the only solution to this problem Without such efforts, the cost of continued satellite operations could become prohibitive and the use of near-Earth space as a vital resource unsustainable. Debris removal is technically challenging, costly, and there are legal and political dimensions to consider. The European Space Agency (ESA) and the US Government have recently identified debris removal as vital to the long-term sustainability of space operations , . In this context, it is crucial to create effective removal strategies, based on reliable, robust criteria and appropriate performance metrics.
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The risk of a collision increases every second—more particles are being created in a positive feedback loop
Holbrook 9 (Emily Holbrook, Emily Holbrook is the editor of Risk Management magazine and the Risk Management Monitor blog, May 2009 Risk Management Society, pg online @ www.rmmag.com/MGTemplate.cfm?Section=MagArchive&NavMenuID=304&template=/Magazine/DisplayMagazines.cfm&Archive=1&IssueID=335&AID=3912&Volume=56&Show//gh-arjun)

Thus far, the worst fears have yet to come to fruition, but many space experts believe that these fragments will continue to collide, creating more particles and more collisions through a dangerous and possibly irreversible cycle of wreckage. The worst-case prediction of this phenomenon is known as the Kessler Syndrome, originally proposed by NASA scientist Donald J. Kessler in 1978 to describe a scenario in which the volume of space debris in Low Earth Orbit (LEO) is so high that the risk of further collisions increases to the point where launches become nearly impossible. Generally regarded as science fiction, the Kessler Syndrome is often greatly exaggerated, but some scientists today feel that the issue of debris in orbit has been hugely underestimated for a long time. And with neither nations nor private industry showing any signs of slowing space exploration, the situation may only get worse. "We are currently in the process of trying to quantify the increase in risk," said David Wade, space underwriter at Atrium Space Insurance in London. "For insurance policies that cover the asset value of the satellite, this additional risk factor needs to be factored into pricing models. The risk posed by debris is clearly increasing although this is only one of the perils." From an insurance perspective, only a handful of insured satellites occupy the debris-populated LEO. The majority of insured satellites remain in higher, geostationary orbit, which offers a safer, less crowded space for the numerous multi-million-dollar satellites. Still, the collision of the Iridium and Russian satellites could have a negative effect on space insurance rates. According to leading space insurer Aon, rates were already up at least 15% last year following a major in-orbit failure, a launch mishap and four partial failures earlier in 2008. Satellite risk is present on the ground, as well as in orbit. The risk is spread out from vehicle launch providers, who employ risk managers to brief insurers about the rocket, to satellite manufacturers, who employ risk managers familiar with orbital sciences and space insurance. Risks are carried over to other aspects of the satellite as well. "They must insure against the failure of the rocket or failure of the rocket getting to its final destination," said Bruce Elbert, author of numerous books on satellite communication. "They must also insure against some [failure during the satellite's first year] or something due to a problem that wasn't caught during manufacture." Every year, there is an increase in the number of satellites launched, both into lower earth and geostationary orbit. Industries particularly reliant on satellite launches-and their insurance rates-include communications, imaging, navigation and environmental monitoring. And with more launches comes more risk, especially collision risk, which has become a larger factor for insurers than ever before. "There is little doubt that the situation will only get worse in the next few years as collisions generate even more pieces of debris," said Wade. "Analysts at the European Space Agency and NASA have been predicting that while it has taken 50 years for this first collision, it is likely that we will see another similar event within the next 10 years." 

*PLAN: The United States federal government should develop the Electrodynamic Debris Eliminator and deploy it in low earth orbit.
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*Contention 2 is Satellite Collisions

Debris collision is imminent—will occur within the next three years
Black and Butt ’10 Samuel Black is a research associate at the Henry L. Stimson Center. Previously, he was a research assistant at the Center for Defense Information. He holds undergraduate degrees in government and politics and a graduate degree in public policy from the University of Maryland. Yousaf Butt is a staff scientist in the High-Energy Astrophysics Division at the Harvard-Smithsonian Center for Astrophysics. Previously, he worked on NASA's orbiting Chandra X-Ray Observatory Project and served as a research fellow at the Union of Concerned Scientists' Global Security Program. He holds a PhD in experimental nuclear astrophysics. Journal published March 2010. “The Growing Threat of Space Debris”. Bulletin of the Atomic Scientists vol. 66.

It is estimated that a collision between an active satellite and a piece of dangerous debris (larger than 1 centimeter) will occur on average once every two to three years over the next decade. 15 NASA contends that existing satellite debris shields can protect against impacts with such dangerous debris. Even if true, there are more than 300,000 pieces of debris larger than 1 centimeter in low Earth orbit, and fewer than 20,000 of them are tracked regularly by the United States. 16 Aside from posing a risk to satellites, debris threatens better-protected manned spacecraft as well. On March 12, 2009, the crew of the International Space Station was forced to evacuate to a docked Soyuz spacecraft in response to a debris fragment’s predicted close approach. Another piece of debris threatened the station four days later. Then, on March 22, the space station and the docked space shuttle were forced to change orbit to avoid an approaching Chinese rocket-booster fragment. 17 Although both manned and unmanned spacecraft can be maneuvered to avoid potential collisions if enough warning is provided, such maneuvers use limited fuel, which can shorten the operational lifetime of the spacecraft, and disrupt data and other satellite services. (In some cases it can take many hours to plan and execute such a maneuver; for the International Space Station, for example, it takes approximately 30 hours.) 18 Furthermore, because there is very little atmospheric drag at the high altitudes associated with low Earth orbit, debris can remain there for decades. 19 Independent studies predict that roughly one quarter of the debris larger than 10 centimeters created in the Iridium collision will remain in orbit for more than 30 years. Roughly 15 percent of 1–10 centimeter debris is expected to remain in orbit even longer. 20 The threat to satellites in low Earth orbit is heightened because most are not in equatorial orbits, but rather in polar or near-polar orbits. 21 Because all satellites in such orbits cross above Earth’s poles, the risk of collision near these two spots       is dramatically higher than the risk of collision at any other point during an orbit, creating a polar bottleneck. The spatial density of satellites over the poles is approximately 10 times greater than that over the equator. As a result, the debris problem is exacerbated by two crowding problems: the concentration of debris at certain altitudes and the frequent, high-speed approaches occurring over the poles
1AC (4/19)
A single collision could start a chain reaction and destroy our GPS satellites – DOD assessment proves

Dillow ’10 Clay Dillow, writer for Pop Sci magazine, 05-27-2010, “Pentagon: A Space Junk Collision Could Set Off Catastrophic Chain Reaction, Disable Earth Communications”, http://www.popsci.com/technology/article/2010-05/dod-space-junk-tipping-point-collision-could-set-catastrophic-chain-reaction

Every now and again someone raises a stern warning about the amount of space junk orbiting Earth. Those warnings are usually met with general indifference, as very few of us own satellites or travel regularly to low Earth orbit. But the DoD's assessment of the space junk problem finds that perhaps we should be paying attention: space junk has reached a critical tipping point that could result in a cataclysmic chain reaction that brings everyday life on Earth to a grinding halt. Our reliance on satellites goes beyond the obvious. We depend on them for television signals, the evening weather report, and to find our houses on Google Earth when we're bored at work. But behind the scenes, they also inform our warfighting capabilities, keep track of the global shipping networks that keep our economies humming, and help us get to the places we need to get to via GPS. According to the DoD's interim Space Posture Review, that could all come crashing down. Literally. Our satellites are sorely outnumbered by space debris, to the tune of 370,000 pieces of junk up there versus 1,100 satellites. That junk ranges from nuts and bolts lost during spacewalks to pieces of older satellites to whole satellites that no longer function, and it's all whipping around the Earth at a rate of about 4.8 miles per second. The fear is that with so much junk already up there, a collision is numerically probable at some point. Two large pieces of junk colliding could theoretically send thousands more potential satellite killers into orbit, and those could in turn collide with other pieces of junk or with satellites, unleashing another swarm of debris. You get the idea. To give an idea of how quickly a chain reaction could get out hand consider this: in February of last year a defunct Russian satellite collided with a communications satellite, turning 2 orbiting craft into 1,500 pieces of junk. The Chinese missile test that obliterated a satellite in 2007 spawned 100 times more than that, scattering 150,000 pieces of debris. If a chain reaction got out of control up there, it could very quickly sever our communications, our GPS system (upon which the U.S. military heavily relies), and cripple the global economy (not to mention destroy the $250 billion space services industry), and whole orbits could be rendered unusable, potentially making some places on Earth technological dead zones.
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We’ll isolate a few impacts

A) One downed communication satellite disrupts the whole system – that kills heg and causes proliferation

Imburgia 11- Lieutenant Colonel in the US Army, Judge Advocate for the USAF 

(Joseph, “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk,” Vanderbilt Journal of Transnational Law, Volume 44, Number 3, May)

These gloomy prognostications about the threats to our space environment should be troubling to Americans. The United States relies on the unhindered use of outer space for national security.151 According to a space commission led by former Secretary of Defense Donald Rumsfeld, “[t]he [United States] is more dependent on space than any other nation.”152 According to Robert G. Joseph, former Undersecretary for Arms Control and International Security at the State Department, “space capabilities are vital to our national security and to our economic well-being.”153 Therefore, a catastrophic collision between space debris and the satellites on which that national security so heavily depends poses a very real and current threat to the national security interests of the United States. Since “the [1991] Gulf War, the [United States] military has depended on satellites for communications, intelligence and navigation for its troops and precision-guided weapons.”154 Satellites are also used for reconnaissance and surveillance, command and control, and control of Unmanned Aerial Vehicles.155 According to the United States Space Command’s Fact Sheet: Satellites provide essential in-theater secure communications, weather and navigational data for ground, air and fleet operations and threat warning. Ground-based radar and Defense Support Program satellites monitor ballistic missile launches around the world to guard against a surprise missile attack on North America. Space surveillance radars provide vital information on the location of satellites and space debris for the nation and the world. Maintaining space superiority is an emerging capability required to protect our space assets.156 With the modern speed of warfare, it has become difficult to fight conflicts without the timely intelligence and information that space assets provide. Space-based assets and space-controlled assets have created among U.S. military commanders “a nearly insatiable desire for live video surveillance, especially as provided from remotely piloted vehicles like the Predator and now the Reaper.”157 Moreover, military forces have become so dependent on satellite communications and targeting capabilities that the loss of such a satellite would “badly damage their ability to respond to a military emergency.”158 In fact, the May 2008 malfunction of a communications satellite demonstrates the fragile nature of the satellite communications system.159 The temporary loss of a single satellite “effectively pulled the plug on what executives said could [have been] as much as 90 percent of the paging network in the United States.”160 Although this country’s paging network is perhaps not vital to its national security, the incident demonstrates the possible national security risks created by the simultaneous loss of multiple satellites due to space debris collisions. Simply put, the United States depends on space-based assets for national security, and those assets are vulnerable to space debris collisions. As Massachusetts Democratic Congressman Edward Markey stated, “American satellites are the soft underbelly of our national security.”161 The Rumsfeld Commission set the groundwork for such a conclusion in 2001, when it discussed the vulnerability of U.S. space-based assets and warned of the Space Pearl Harbor.162 Congress also recognized this vulnerability in June 2006, when it held hearings concerning space and its import to U.S. national power and security.163 In his June 2006 Congressional Statement, Lieutenant General C. Robert Kehler, then the Deputy Commander, United States Strategic Command, stated that “space capabilities are that these space capabilities are “vital to our daily efforts throughout the world in all aspects of modern warfare” and discussed how integral space capabilities are to “defeating terrorist threats, defending the homeland in depth, shaping the choices of countries at strategic crossroads and preventing hostile states and actors from acquiring or using WMD.”165 Because so much of the United States’ security depends on satellites, these integral space-based capabilities would, therefore, be costly to lose. That loss would be felt in more than just the security arena. Due to the steep price tags attached to some of the national space security platforms, the economic loss of a satellite due to space debris would also be significant. For example, a pair of new Global Positioning Satellites (GPS), which provides valuable targeting and battle space awareness to military commanders, costs $1.5 billion.166 Accordingly, if a piece of space debris destroys one of these satellites, $750 million could be lost instantly. Additionally, NASA invests billions of dollars annually in space assets. Congress provided NASA with $18.3 billion to spend on space utilization and exploration for fiscal year 2010, and it provided $17.7 billion for fiscal year 2011.167 Air Force General (retired) Ronald E. Keys, former Commander of Air Combat Command, summed it up best, stating that a great deal “rides on space-borne satellites.”168 Because these space capabilities are so costly yet so vital to the United States’ national security and economic well-being, the preservation of these space capabilities should also be vital. 
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US hegemony is the only way to maintain international stability – prevents global nuclear war
Robert Kagan, Senior Fellow at the Carnegie Endowment for International Peace 7/19/2007, “End of Dreams, Return of History”, http://www.realclearpolitics.com/articles/2007/07/end_of_dreams_return_of_histor.html
This is a good thing, and it should continue to be a primary goal of American foreign policy to perpetuate this relatively benign international configuration of power. The unipolar order with the United States as the predominant power is unavoidably riddled with flaws and contradictions. It inspires fears and jealousies. The United States is not immune to error, like all other nations, and because of its size and importance in the international system those errors are magnified and take on greater significance than the errors of less powerful nations. Compared to the ideal Kantian international order, in which all the world's powers would be peace–loving equals, conducting themselves wisely, prudently, and in strict obeisance to international law, the unipolar system is both dangerous and unjust. Compared to any plausible alternative in the real world, however, it is relatively stable and less likely to produce a major war between great powers. It is also comparatively benevolent, from a liberal perspective, for it is more conducive to the principles of economic and political liberalism that Americans and many others value. American predominance does not stand in the way of progress toward a better world, therefore. It stands in the way of regression toward a more dangerous world. The choice is not between an American–dominated order and a world that looks like the European Union. The future international order will be shaped by those who have the power to shape it. The leaders of a post–American world will not meet in Brussels but in Beijing, Moscow, and Washington. The return of great powers and great games If the world is marked by the persistence of unipolarity, it is nevertheless also being shaped by the reemergence of competitive national ambitions of the kind that have shaped human affairs from time immemorial. During the Cold War, this historical tendency of great powers to jostle with one another for status and influence as well as for wealth and power was largely suppressed by the two superpowers and their rigid bipolar order. Since the end of the Cold War, the United States has not been powerful enough, and probably could never be powerful enough, to suppress by itself the normal ambitions of nations. This does not mean the world has returned to multipolarity, since none of the large powers is in range of competing with the superpower for global influence. Nevertheless, several large powers are now competing for regional predominance, both with the United States and with each other. National ambition drives China's foreign policy today, and although it is tempered by prudence and the desire to appear as unthreatening as possible to the rest of the world, the Chinese are powerfully motivated to return their nation to what they regard as its traditional position as the preeminent power in East Asia. They do not share a European, postmodern view that power is passé; hence their now two–decades–long military buildup and modernization. Like the Americans, they believe power, including military power, is a good thing to have and that it is better to have more of it than less. Perhaps more significant is the Chinese perception, also shared by Americans, that status and honor, and not just wealth and security, are important for a nation. Japan, meanwhile, which in the past could have been counted as an aspiring postmodern power –– with its pacifist constitution and low defense spending –– now appears embarked on a more traditional national course. Partly this is in reaction to the rising power of China and concerns about North Korea 's nuclear weapons. But it is also driven by Japan's own national ambition to be a leader in East Asia or at least not to play second fiddle or "little brother" to China. China and Japan are now in a competitive quest with each trying to augment its own status and power and to prevent the other 's rise to predominance, and this competition has a military and strategic as well as an economic and political component. Their competition is such that a nation like South Korea, with a long unhappy history as a pawn between the two powers, is once again worrying both about a "greater China" and about the return of Japanese nationalism. As Aaron Friedberg commented, the East Asian future looks more like Europe's past than its present. But it also looks like Asia's past. Russian foreign policy, too, looks more like something from the nineteenth century. It is being driven by a typical, and typically Russian, blend of national resentment and ambition. A postmodern Russia simply seeking integration into the new European order, the Russia of Andrei Kozyrev, would not be troubled by the eastward enlargement of the EU and NATO, would not insist on predominant influence over its "near abroad," and would not use its natural resources as means of gaining geopolitical leverage and enhancing Russia 's international status in an attempt to regain the lost glories of the Soviet empire and Peter the Great. But Russia, like China and Japan, is moved by more traditional great–power considerations, including the pursuit of those valuable if intangible national interests: honor and respect. Although Russian leaders complain about threats to their security from NATO and the United States, the Russian sense of insecurity has more to do with resentment and national identity than with plausible external military threats. 16 Russia's complaint today is not with this or that weapons system. It is the entire post–Cold War settlement of the 1990s that Russia resents and wants to revise. But that does not make insecurity less a factor in Russia 's relations with the world; indeed, it makes finding compromise with the Russians all the more difficult. One could add others to this list of great powers with traditional rather than postmodern aspirations. India 's regional ambitions are more muted, or are focused most intently on Pakistan, but it is clearly engaged in competition with China for dominance in the Indian Ocean and sees itself, 

correctly, as an emerging great power on the world scene. In the Middle East [CONTINUED, NO TEXT REMOVED]
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[CONTINUED…] there is Iran, which mingles religious fervor with a historical sense of superiority and leadership in its region. 17 Its nuclear program is as much about the desire for regional hegemony as about defending Iranian territory from attack by the United States. Even the European Union, in its way, expresses a pan–European national ambition to play a significant role in the world, and it has become the vehicle for channeling German, French, and British ambitions in what Europeans regard as a safe supranational direction. Europeans seek honor and respect, too, but of a postmodern variety. The honor they seek is to occupy the moral high ground in the world, to exercise moral authority, to wield political and economic influence as an antidote to militarism, to be the keeper of the global conscience, and to be recognized and admired by others for playing this role. Islam is not a nation, but many Muslims express a kind of religious nationalism, and the leaders of radical Islam, including al Qaeda, do seek to establish a theocratic nation or confederation of nations that would encompass a wide swath of the Middle East and beyond. Like national movements elsewhere, Islamists have a yearning for respect, including self–respect, and a desire for honor. Their national identity has been molded in defiance against stronger and often oppressive outside powers, and also by memories of ancient superiority over those same powers. China had its "century of humiliation." Islamists have more than a century of humiliation to look back on, a humiliation of which Israel has become the living symbol, which is partly why even Muslims who are neither radical nor fundamentalist proffer their sympathy and even their support to violent extremists who can turn the tables on the dominant liberal West, and particularly on a dominant America which implanted and still feeds the Israeli cancer in their midst. Finally, there is the United States itself. As a matter of national policy stretching back across numerous administrations, Democratic and Republican, liberal and conservative, Americans have insisted on preserving regional predominance in East Asia; the Middle East; the Western Hemisphere; until recently, Europe; and now, increasingly, Central Asia. This was its goal after the Second World War, and since the end of the Cold War, beginning with the first Bush administration and continuing through the Clinton years, the United States did not retract but expanded its influence eastward across Europe and into the Middle East, Central Asia, and the Caucasus. Even as it maintains its position as the predominant global power, it is also engaged in hegemonic competitions in these regions with China in East and Central Asia, with Iran in the Middle East and Central Asia, and with Russia in Eastern Europe, Central Asia, and the Caucasus. The United States, too, is more of a traditional than a postmodern power, and though Americans are loath to acknowledge it, they generally prefer their global place as "No. 1" and are equally loath to relinquish it. Once having entered a region, whether for practical or idealistic reasons, they are remarkably slow to withdraw from it until they believe they have substantially transformed it in their own image. They profess indifference to the world and claim they just want to be left alone even as they seek daily to shape the behavior of billions of people around the globe. The jostling for status and influence among these ambitious nations and would–be nations is a second defining feature of the new post–Cold War international system. Nationalism in all its forms is back, if it ever went away, and so is international competition for power, influence, honor, and status. American predominance prevents these rivalries from intensifying –– its regional as well as its global predominance. Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic. It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant  Nval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more  genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible. Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war. People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. 
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International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War [CONTINUED, NO TEXT REMOVED]

[CONTINUED…] ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe. The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States. Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan. In Europe, too, the departure of the United States from the scene –– even if it remained the world's most powerful nation –– could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe –– if it adopted what some call a strategy of "offshore balancing" –– this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances. It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, "offshore" role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more "even–handed" policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel 's aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground. The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn't change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn 't changed that much. An American withdrawal from Iraq will not return things to "normal" or to a new kind of stability in the region. It will produce a new instability, one likely to draw the United States back in again.
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Proliferation leads to nuclear war

Berkowitz 85 (Bruce D. Berkowitz, 03/1985, JSTOR, The Journal of Conflict Resolution, Vol. 29, No. 1 [Mar., 1985], pp. 112-136, “Proliferation, Deterrence, and the Likelihood of Nuclear War” http://www.jstor.org/stable/174041, p.114-115)

​​The first argument holds that any increase in the number of nuclear powers in the world increases the likelihood of nuclear war. This argument can be traced back to the early 1950s, when the "n-th country" problem was first discussed. Up to that time, most writers had focused on the danger that nuclear weapons presented in the competition between the United States and the Soviet Union, and the effect of these weapons on the likelihood of a Soviet- American war. But after the Soviet Union and Great Britain developed nuclear weapons, it became apparent that a number of other countries had the combination of money, material, and know-how to build such weapons too. Writers began to turn their attention to the problems that resulted from a world in which many countries (i.e., the n-th country) had nuclear weapons. The n-th country problem referred to the danger of many hands being able to reach for the nuclear trigger. Writers holding this view gave several reasons for believing that this would be a dangerous situation. First, they said, proliferation would put nuclear weapons into the hands of less developed countries. These countries usually have primitive economies (e.g., few factories) and more dispersed populations-in other words, few attractive targets. Such countries would be more apt to start a nuclear war because they would have relatively little to lose. Second, the anti-proliferation writers claimed, the later members of the nuclear club might be led by "less responsible" rulers who, because they failed to appreciate the consequences of nuclear war, might be more likely to start one. And, third, these writers believed that proliferation would increase the likelihood of an "accidental" nuclear war as a result of miscalculation, a breakdown in communications between countries, the instigation of an agent-provocateur, and so on (e.g., see Davidson et al., 1958; Beaton and Maddox, 1962; Kahn, 1960, 1962; and more recently, Dunn, 1982). These writers believed that the addition of nuclear powers to the international system increased the likelihood of nuclear war geometrically (e.g., Aiken, 1961; see also Russett, 1983); whenever another state obtained nuclear weapons, all other states became potential targets. Logically, these writers opposed nuclear proliferation under any and all circumstances. This point of view is evident, for example, in the Bulletin of the Atomic Scientists, the various studies on proliferation published by the Stockholm Institute for Peace Research, and other informed opponents of proliferation.

B) Space debris collision with Russian satellite causes perception of US first-strike—leads to miscalculation
Lewis 04 (Jeffrey Lewis, in the Advanced Methods of Cooperative Study Program- Worked In the Office of the Undersecretary of Defense for Policy, Center for Defense Information, "What if Space Were Weaponized," July 2004 pg online @ www.cdi.org/PDFs/scenarios.pdf//gh-arjun)
Accidental Nuclear War Scenario Crisis Over Kalningrad (2010) T his is the second of two scenarios that consider how U.S. space weapons might create incentives for America’s opponents to behave in dangerous ways. The previous scenario looked at the systemic risk of accidents that could arise from keeping nuclear weapons on high alert to guard against a space weapons attack. This section focuses on the risk that a single accident in space, such as a piece of space debris striking a Russian early-warning satellite, might be the catalyst for an accidental nuclear war. As we have noted in an earlier section, the United States canceled its own ASAT program in the 1980s over concerns that the deployment of these weapons might be deeply destabilizing. For all the talk about a “new relationship” between the United States and Russia, both sides retain thousands of nuclear forces on alert and conﬁgured to ﬁght a nuclear war. When briefed about the size and status of U.S. nuclear forces, President George W. Bush reportedly asked “What do we need all these weapons for?” 43 The answer, as it was during the Cold War, is that the forces remain on alert to conduct a number of possible contingencies, including a nuclear strike against Russia. This fact, of course, is not lost on the Russian leadership, which has been increasing its reliance on nuclear weapons to compensate for the country’s declining military might. In the mid-1990s, Russia dropped its pledge to refrain from the “ﬁrst use” of nuclear weapons and conducted a series of exercises in which Russian nuclear forces prepared to use nuclear weapons to repel a NATO invasion. In October 2003, Russian Defense Minister Sergei Ivanov reiterated that Moscow might use nuclear weapons “preemptively” in any number of contingencies, including a NATO attack. 44 So, it remains business as usual with U.S. and Russian nuclear forces. And business as usual includes the occasional false alarm of a nuclear attack. There have been several of these incidents over the years. In September 1983, as a relatively new Soviet early-warning satellite moved into position to monitor U.S. missile ﬁelds in North Dakota, the sun lined up in just such a way as to fool the Russian satellite into reporting that half a dozen U.S. missiles had been launched at the Soviet Union. Perhaps mindful that a brand new satellite might malfunction, the ofﬁcer in charge of the command center that monitored data from the early-warning satellites refused to pass the alert to his superiors. He reportedly explained his caution by saying: “When people start a war, they don’t start it with only ﬁve missiles. You can do little damage with just ﬁve missiles.” 45 In January 1995, [CONTINUED, NO TEXT REMOVED]
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[CONTINUED…] Norwegian scientists launched a sounding rocket on a trajectory similar to one that a U.S. Trident missile might take if it were launched to blind Russian radars with a high 26 What if Space Were Weaponized? altitude nuclear detonation. The incident was apparently serious enough that, the next day, Russian President Boris Yeltsin stated that he had activated his “nuclear football” – a device that allows the Russian president to communicate with his military advisors and review his options for launching his arsenal. In this case, the Russian early-warning satellites could clearly see that no attack was under way and the crisis passed without incident. 46 In both cases, Russian observers were conﬁdent that what appeared to be a “small” attack was not a fragmentary picture of a much larger one. In the case of the Norwegian sounding rocket, space-based sensors played a crucial role in assuring the Russian leadership that it was not under attack. The Russian command system, however, is no longer able to provide such reliable, early warning. The dissolution of the Soviet Union cost Moscow several radar stations in newly independent states, creating “attack corridors” through which Moscow could not see an attack launched by U.S. nuclear submarines. 47 Further, Russia’s constellation of early-warning satellites has been allowed to decline – only one or two of the six satellites remain operational, leaving Russia with early warning for only six hours a day. Russia is attempting to reconstitute its constellation of early-warning satellites, with several launches planned in the next few years. But Russia will still have limited warning and will depend heavily on its space-based systems to provide warning of an American attack. 48 As the previous section explained, the Pentagon is contemplating military missions in space that will improve U.S. ability to cripple Russian nuclear forces in a crisis before they can execute an attack on the United States. Anti-satellite weapons, in this scenario, would blind Russian reconnaissance and warning satellites and knock out communications satellites. Such strikes might be the prelude to a full-scale attack, or a limited effort, as attempted in a war game at Schriever Air Force Base, to conduct “early deterrence strikes” to signal U.S. resolve and control escalation. 49 By 2010, the United States may, in fact, have an arsenal of ASATs (perhaps even on orbit 24/7) ready to conduct these kinds of missions – to coerce opponents and, if necessary, support preemptive attacks. Moscow would certainly have to worry that these ASATs could be used in conjunction with other space-enabled systems – for example, long-range strike systems that could attack targets in less than 90 minutes – to disable Russia’s nuclear deterrent before the Russian leadership understood what was going on. What would happen if a piece of space debris were to disable a Russian early-warning satellite under these conditions? Could the Russian military distinguish between an accident in space and the ﬁrst phase of a U.S. attack? Most Russian early-warning satellites are in elliptical Molniya orbits (a few are in GEO) and thus difﬁcult to attack from the ground or air. At a minimum, Moscow would probably have some tactical warning of such a suspicious launch, but given the sorry state of Russia’s warning, optical imaging and signals intelligence satellites there is reason to ask the question. Further, the advent of U.S. on-orbit ASATs, as now envisioned 50 could make both the more difﬁcult orbital plane and any warning systems moot. The unpleasant truth is that the Russians likely would have to make a judgment call. No state has the ability to deﬁnitively determine the cause of the satellite’s failure. Even the Accidental Nuclear War Scenarios 27 United States does not maintain (nor is it likely to have in place by 2010) a sophisticated space surveillance system that would allow it to distinguish between a satellite malfunction, a debris strike or a deliberate attack – and Russian space surveillance capabilities are much more limited by comparison. Even the risk assessments for collision with debris are speculative, particularly for the unique orbits in which Russian early-warning satellites operate. During peacetime, it is easy to imagine that the Russians would conclude that the loss of a satellite was either a malfunction or a debris strike. But how conﬁdent could U.S. planners be that the Russians would be so calm if the accident in space occurred in tandem with a second false alarm, or occurred during the middle of a crisis? What might happen if the debris strike occurred shortly after a false alarm showing a missile launch? False alarms are appallingly common – according to information obtained under the Freedom of Information Act, the U.S.-Canadian North American Aerospace Defense Command (NORAD) experienced 1,172 “moderately serious” false alarms between 1977 and 1983 – an average of almost three false alarms per week. Comparable information is not available about the Russian system, but there is no reason to believe that it is any more reliable. 51 Assessing the likelihood of these sorts of coincidences is difﬁcult because Russia has never provided data about the frequency or duration of false alarms; nor indicated how seriously earlywarning data is taken by Russian leaders. Moreover, there is no reliable estimate of the debris risk for Russian satellites in highly elliptical orbits. 52 The important point, however, is that such a coincidence would only appear suspicious if the United States were in the business of disabling satellites – in other words, there is much less risk if Washington does not develop ASATs. The loss of an early-warning satellite could look rather ominous if it occurred during a period of major tension in the relationship. While NATO no longer sees Russia as much of a threat, the same cannot be said of the converse. Despite the warm talk, Russian leaders remain wary of NATO expansion, particularly the effect expansion may have on the Baltic port of Kaliningrad. Although part of Russia, Kaliningrad is separated from the rest of Russia by Lithuania and Poland. Russia has already complained about its decreasing lack of access to the port, particularly the uncooperative attitude of the Lithuanian government. 53 News reports suggest that an edgy Russia may have moved tactical nuclear [CONTINUED, NO TEXT REMOVED]
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[CONTINUED…] weapons into the enclave. 54 If the Lithuanian government were to close access to Kaliningrad in a ﬁt of pique, this would trigger a major crisis between NATO and Russia. Under these circumstances, the loss of an early-warning satellite would be suspicious. It is any military’s nature during a crisis to interpret events in their worst-case light. For example, consider the coincidences that occurred in early September 1956, during the extraordinarily tense period in international relations marked by the Suez Crisis and Hungarian uprising. 55 On one evening the White House received messages indicating: 1. the Turkish Air Force had gone on alert in response to unidentiﬁed aircraft penetrating its airspace; 2. one hundred Soviet MiG-15s were ﬂying over Syria; 3. a British Canberra bomber had been shot down over Syria, most likely by a MiG; and 4. The Russian ﬂeet was moving through the Dardanelles. Gen. Andrew 28 What if Space Were Weaponized? Goodpaster was reported to have worried that the conﬂuence of events “might trigger off … the NATO operations plan” that called for a nuclear strike on the Soviet Union. Yet, all of these reports were false. The “jets” over Turkey were a ﬂock of swans; the Soviet MiGs over Syria were a smaller, routine escort returning the president from a state visit to Moscow; the bomber crashed due to mechanical difﬁculties; and the Soviet ﬂeet was beginning long-scheduled exercises. In an important sense, these were not “coincidences” but rather different manifestations of a common failure – human error resulting from extreme tension of an international crisis. As one author noted, “The detection and misinterpretation of these events, against the context of world tensions from Hungary and Suez, was the ﬁrst major example of how the size and complexity of worldwide electronic warning systems could, at certain critical times, create momentum of its own.” Perhaps most worrisome, the United States might be blithely unaware of the degree to which the Russians were concerned about its actions and inadvertently escalate a crisis. During the early 1980s, the Soviet Union suffered a major “war scare” during which time its leadership concluded that bilateral relations were rapidly declining. This war scare was driven in part by the rhetoric of the Reagan administration, fortiﬁed by the selective reading of intelligence. During this period, NATO conducted a major command post exercise, Able Archer, that caused some elements of the Soviet military to raise their alert status. American ofﬁcials were stunned to learn, after the fact, that the Kremlin had been acutely nervous about an American ﬁrst strike during this period. 56 All of these incidents have a common theme – that conﬁdence is often the difference between war and peace. In times of crisis, false alarms can have a momentum of their own. As in the second scenario in this monograph, the lesson is that commanders rely on the steady ﬂow of reliable information. When that information ﬂow is disrupted – whether by a deliberate attack or an accident – conﬁdence collapses and the result is panic and escalation. Introducing ASAT weapons into this mix is all the more dangerous, because such weapons target the elements of the command system that keep leaders aware, informed and in control. As a result, the mere presence of such weapons is corrosive to the conﬁdence that allows national nuclear forces to operate safely. 
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Space debris will cause miscalc 

Reynolds and Merges 89 (Glenn H. Reynolds and Robert P. Merges, a graduate of Yale is an attorney in Washington, Merges is associate professor of law Boston University Law School, "Outer Space: Problems of Law and Policy," OCR 1989 gh-arjun)
Other Treaties, Agreements, and Issues 197 Such precautions, in the case of future manned or unmanned missions, are required by the Outer Space Treaty, as discussed in Chapter 3, supra. Existing U.S. regulations designed to protect against extraterrestrial contamination are discussed in Chapter 8, infra. They do not, however. Address other, more immediately pressing space environmental problems. The most pressing such problem is the matter of earth orbital pollution. or space debris. As was mentioned earlier in this chapter in the context of liability issues, space near the earth is becoming ﬁlled with an increasing quantity of debris from spent boosters, defunct satellites, and the aftermath of space weapons tests. Since such debris travels at enormous speed (approximately 18,000 miles per hour in most cases), even small fragments can do enormous damage. Worse yet, collisions between space debris and Other space objects Create still more fragments, which themselves threaten to do damage. At some point this process can become self-sustaining, a chain reaction known as the “Kessler effect” because the pioneering analysis was done by Donald Kessler. See Kessler & Cour-Palais, Collision Frequency of Amﬁcla Satellites: The Creation of a Debris Belt, 83 Journal of Ge0PhyS1ca1 Rﬂe search 2637 (1978). At present, it is impossible to tell how close we are to the creation of a self-sustaining debris belt, but it does appear that the artiﬁcial debris ﬂux in near earth orbits exceeds the natural meteorite flux-meaning that already a spacecraft in those orbits is more likely to collide with a piece of Space junk than with a natural meteorite. See Kessler, Earth Orbital Pollution, in Beyond Spaceship Earth: Environmental Eithics and the Solar System, 47, 48-49, (E. Hargrove ed. 1986); David Enrico Reibel, Prevention of Orbital Debris (paper presented at the 38th annual congress of the International Astronautics Federation, Brighton, UK, October 10 1987). As of this writing, there is evidence that orbital debris is not merely a menace to navigation in space, but may in fact be working substantial in the near-earth space environment. See, e.g. Konradi, Effect of the Orbit Debris Environment on the High Energy Ban Allen Proton Belt 242 Science 1283 (1988) On space pollution issues generally see Restatement (Third) of Foreign Relations Law 601 (1987) esp. at note 6. Not only does the proliferation of space debris pose a threat to space activities, but it could pose an even greater threat to those of us on earth. The united states and the Soviet Union (together with, increasingly, other powers) depend greatly on space resources to support military intelligence, early warning, communications, and other functions. If, in a crisis, a key satellite were to be accidentally lost, that loss could be blamed on an adversary and could lead to a potentially disastrous response. As space analysy Daniel Deudney has said, “The Archduke of Francis Ferdinand of World War III may well be a critical US or Soviet reconnaissance satellite hit by a piece of space junk during time of crisis. 

C) GPS satellites key to financial transaction timing – critical for the US financial network

Cameron ‘2  Alan Cameron is editor in chief of the GPS World Magazine. August 2002 “Billions per second: timing financial transactions” <http://www.gpsworld.com/wireless/timing/billions-second-760>

"Remember that time is money." Advice to a Young Tradesman, 1748 For those who take Benjamin Franklin's admonition very, very seriously, there is now GPS. Network managers for financial institutions recognize that GPS provides the fastest, best, and cheapest source for exact time determination. In a white paper, "The Importance of Network Time Synchronization," Paul Skoog of TrueTime, Inc highlights precise timing's critical role in transaction processing (see <www.truetime.net/reference-material.html>). Financial institutions from mortgage brokers to stock markets use millions of servers and workstations of all types and functions, networked together and executing a blinding rush of transactions, at rapid changes of value from second to second. In just one instance of everyday fluctuations, the chart above depicts the closing minutes of Intel trading on the New York Stock Exchange stock, November 14, 2001--at an average rate of six transactions/second, and up to 20 per second during intense trading. Frequently traders, both business and individual, call their brokering institution to dispute the recorded value of a transaction. In resolving these issues, the time of transaction is critical. Even more critical is the order of the transaction among thousands or millions of others. The National Association of Securities Dealers (NASD) now requires its 5,500 members in 82,000 U.S. branch offices to time-stamp all transactions within a 3-second accuracy or better. Brokers actually have a higher requirement than that, driven by the need to place transactions in a correct sequence of execution, particularly if there are many nearly simultaneous transactions. Since computer operations happen automatically and quickly, system clock resolution must be less than the minimum transaction composition and transmission time, leading to a need for 5-20 millisecond resolution. Computers compute. They do not keep time very well. Based on inexpensive oscillator circuits or quartz crystals, they can easily drift seconds or minutes per day. Many clocks continually drifting apart put network operations at risk. The use of GPS as a time-reference standard by financial houses from stock exchanges to offshore banks constitutes another reason the Heritage Foundation advises designating GPS as a critical infrastructure: it underpins the aggregate financial network -- and, some might argue, Western society itself.
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Economic decline causes escalating nuclear conflict in every region

Ferguson 9 (Niall, march/April, Laurence A. Tisch professor of history at Harvard University, “The Axis of Upheaval”, http://www.foreignpolicy.com/story/cms.php?story_id=4681&print=1)
The Bush years have of course revealed the perils of drawing facile parallels between the challenges of the present day and the great catastrophes of the 20th century. Nevertheless, there is reason to fear that the biggest financial crisis since the Great Depression could have comparable consequences for the international system. For more than a decade, I pondered the question of why the 20th century was characterized by so much brutal upheaval. I pored over primary and secondary literature. I wrote more than 800 pages on the subject. And ultimately I concluded, in The War of the World, that three factors made the location and timing of lethal organized violence more or less predictable in the last century. The first factor was ethnic disintegration: Violence was worst in areas of mounting ethnic tension. The second factor was economic volatility: The greater the magnitude of economic shocks, the more likely conflict was. And the third factor was empires in decline: When structures of imperial rule crumbled, battles for political power were most bloody. In at least one of the world’s regions—the greater Middle East—two of these three factors have been present for some time: Ethnic conflict has been rife there for decades, and following the difficulties and disappointments in Iraq and Afghanistan, the United States already seems likely to begin winding down its quasi-imperial presence in the region. It likely still will. Now the third variable, economic volatility, has returned with a vengeance. U.S. Federal Reserve Chairman Ben Bernanke’s “Great Moderation”—the supposed decline of economic volatility that he hailed in a 2004 lecture—has been obliterated by a financial chain reaction, beginning in the U.S. subprime mortgage market, spreading through the banking system, reaching into the “shadow” system of credit based on securitization, and now triggering collapses in asset prices and economic activity around the world. After nearly a decade of unprecedented growth, the global economy will almost certainly sputter along in 2009, though probably not as much as it did in the early 1930s, because governments worldwide are frantically trying to repress this new depression. But no matter how low interest rates go or how high deficits rise, there will be a substantial increase in unemployment in most economies this year and a painful decline in incomes. Such economic pain nearly always has geopolitical consequences. Indeed, we can already see the first symptoms of the coming upheaval. In the essays that follow, Jeffrey Gettleman describes Somalia’s endless anarchy, Arkady Ostrovsky analyzes Russia’s new brand of aggression, and Sam Quinones explores Mexico’s drug-war-fueled misery. These, however, are just three case studies out of a possible nine or more. In Gaza, Israel has engaged in a bloody effort to weaken Hamas. But whatever was achieved militarily must be set against the damage Israel did to its international image by killing innocent civilians that Hamas fighters use as human shields. Perhaps more importantly, social and economic conditions in Gaza, which were already bad enough, are now abysmal. This situation is hardly likely to strengthen the forces of moderation among Palestinians. Worst of all, events in Gaza have fanned the flames of Islamist radicalism throughout the region—not least in Egypt. From Cairo to Riyadh, governments will now think twice before committing themselves to any new Middle East peace initiative. Iran, meanwhile, continues to support both Hamas and its Shiite counterpart in Lebanon, Hezbollah, and to pursue an alleged nuclear weapons program that Israelis legitimately see as a threat to their very existence. No one can say for sure what will happen next within Tehran’s complex political system, but it is likely that the radical faction around President Mahmoud Ahmadinejad will be strengthened by the Israeli onslaught in Gaza. Economically, however, Iran is in a hole that will only deepen as oil prices fall further. Strategically, the country risks disaster by proceeding with its nuclear program, because even a purely Israeli air offensive would be hugely disruptive. All this risk ought to point in the direction of conciliation, even accommodation, with the United States. But with presidential elections in June, Ahmadinejad has little incentive to be moderate. On Iran’s eastern border, in Afghanistan, upheaval remains the disorder of the day. Fresh from the success of the “surge” in Iraq, Gen. David Petraeus, the new head of U.S. Central Command, is now grappling with the much more difficult problem of pacifying Afghanistan. The task is made especially difficult by the anarchy that prevails in neighboring Pakistan. India, meanwhile, accuses some in Pakistan of having had a hand in the Mumbai terrorist attacks of last November, spurring yet another South Asian war scare. Remember: The sabers they are rattling have nuclear tips. The democratic governments in Kabul and Islamabad are two of the weakest anywhere. Among the biggest risks the world faces this year is that one or both will break down amid escalating violence. Once again, the economic crisis is playing a crucial role. Pakistan’s small but politically powerful middle class has been slammed by the collapse of the country’s stock market. Meanwhile, a rising proportion of the country’s huge population of young men are staring unemployment in the face. It is not a recipe for political stability. This club is anything but exclusive. Candidate members include Indonesia, Thailand, and Turkey, where there are already signs that the economic crisis is exacerbating domestic political conflicts. And let us not forget the plague of piracy in Somalia, the renewed civil war in the Democratic Republic of the Congo, the continuing violence in Sudan’s Darfur region, and the heart of darkness that is Zimbabwe under President Robert Mugabe. The axis of upheaval has many members. And it’s a fairly safe bet that the roster will grow even longer this year. The problem is that, as in the 1930s, most countries are looking inward, grappling with the domestic[CONTINUED, NO TEXT REMOVED]
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[CONTINUED…] consequences of the economic crisis and paying little attention to the wider world crisis. This is true even of the United States, which is now so preoccupied with its own economic problems that countering global upheaval looks like an expensive luxury. With the U.S. rate of GDP growth set to contract between 2 and 3 percentage points this year, and with the official unemployment rate likely to approach 10 percent, all attention in Washington will remain focused on a nearly $1 trillion stimulus package. Caution has been thrown to the wind by both the Federal Reserve and the Treasury. The projected deficit for 2009 is already soaring above the trillion-dollar mark, more than 8 percent of GDP. Few commentators are asking what all this means for U.S. foreign policy. The answer is obvious: The resources available for policing the world are certain to be reduced for the foreseeable future. That will be especially true if foreign investors start demanding higher yields on the bonds they buy from the United States or simply begin dumping dollars in exchange for other currencies. Economic volatility, plus ethnic disintegration, plus an empire in decline: That combination is about the most lethal in geopolitics. We now have all three. The age of upheaval starts now.
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*Contention 3 is Soft Power – 
Removing space debris is key to US environmental leadership— this commitment increases our international credibility

Baker ’89, Howard A. Baker, University of Colorado Law Review, 1989. “Space Debris: Law and Policy in the United States” Vol. 60, Issue 1 (1989), pp. 55-90.
Although not stated explicitly, the main thrust of the United States space debris policy is to ensure that outer space can be used by the United States for future space activities, so as to enhance United States leadership, promote its civil and commercial undertakings, and safeguard its national security. The biggest gap in the policy is its failure to address the issue of protection of the outer space environment. With full-scale exploitation of outer space and its natural resources a future reality, and with humankind’s terrestrial behavior standing as testimony to its ecological insensitivity, the United States, as a major space power should commit itself to promoting the protection of the outer space environment so that the environmental degradation which is the rule on earth will be the exception in outer space.

US debris-mitigation strategies set a global precedent for cleanup
Seymour ’98 Jennifer M. Seymour is a writer and researcher for the Georgetown International Environmental Law Review. 

“Containing the Cosmic Crisis: A Proposal for Curbing the Perils of Space Debris” Published 1998.

Any significant remedy to the space debris problem that is not initially contained within a U.N. multilateral instrument should first be implemented by - the United States as an example for the rest of the world, given the position of the United States as the leading spacefaring nation.160 Although it has been suggested that the United States may not want to place itself at a comparative disadvantage in space activities by imposing on itself sanctions that other nations do not have,'6' the United States has already stated that it intends to "take a leadership role" in promoting international debris minimization policies and practices.'62 In so doing, it is unlikely that the United States will experience any real detriment, since the bulk of U.S. space ventures already employ mitigation techniques,'63 which serve to protect the space objects associated with such ventures from the dangers of debris. Furthermore, the NASA Guidelines already in place in the United States provide a very useful foundation for such a remedy. The NASA Guidelines are already mandatory for government space ventures, and several commercial ventures in the United States have voluntarily complied with them in planning their systems.'64 Therefore, imposing these or similar guidelines on all space ventures in the United States would not be as difficult as similar attempts in other countries. Moreover, the regulatory structure already in place in the United States provides the foundation for such a system. As mentioned previously, the OCST has already considered space debris in its safety assessment for licensing commercial launches.'65 In addition, the FCC has received a request from Motorola Satellite Communications that it "establish orbital parameters that avoid any risk of collision between the proposed LEO satellite systems and the already licensed [LEO satellite systems]."166 These agencies currently possess significant authority to evaluate and approve proposed commercial space operations.
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US environmental leadership key to softpower
Walter ‘2 Norbet Walter, Chief economist of the German Bank, 1990-2009, 8/29/02

At present there is much talk about the unparalleled strength of the United States on the world stage. Yet at this very moment the most powerful country in the world stands to forfeit much political capital, moral authority and international good will by dragging its feet on the next great global issue: the environment. Before long, the administration's apparent unwillingness to take a leadership role -or, at the very least, to stop acting as a brake -- in fighting global environmental degradation will threaten the very basis of the American supremacy that many now seem to assume will last forever. American authority is already in some danger as a result of the Bush administration's decision to send a low-level delegation to the World Summit on Sustainable Development in Johannesburg -- low-level, that is, relative to America's share of both the world economy and global pollution. The absence of President Bush from Johannesburg symbolizes this decline in authority. In recent weeks, newspapers around the world have been dominated by environmental headlines: In central Europe, flooding killed dozens, displaced tens of thousands and caused billions of dollars in damages. In South Asia, the United Nations reports a brown cloud of pollution that is responsible for hundreds of thousands of deaths a year from respiratory disease. The pollution (80 percent man-made) also cuts sunlight penetration, thus reducing rainfall, affecting agriculture and otherwise altering the climate. Many other examples of environmental degradation, often related to the warming of the atmosphere, could be cited. What they all have in common is that they severely affect countries around the world and are fast becoming a chief concern for people everywhere. Nobody is suggesting that these disasters are directly linked to anything the United States is doing. But when a country that emits 25 percent of the world's greenhouse gases acts as an uninterested, sometimes hostile bystander in the environmental debate, it looks like unbearable arrogance to many people abroad. The administration seems to believe it is merely an observer -- that environmental issues are not its issues. But not doing anything amounts to ignoring a key source of world tension, and no superpower that wants to preserve its status can go on dismissing such a pivotal dimension of political and economic -- if not existential -- conflict. In my view, there is a clear-cut price to be paid for ignoring the views of just about every other country in the world today. The United States is jettisoning its hard-won moral and intellectual authority and perhaps the strategic advantages that come with being a good steward of the international political order. The United States may no longer be viewed as a leader or reliable partner in policymaking: necessary, perhaps inevitable, but not desirable, as it has been for decades. All of this because America's current leaders are not willing to acknowledge the very real concerns of many people about global environmental issues. 
Soft power is key to solve terrorism
Nye 4 (Joseph S, “Soft Power and American Foreign Policy”, Harvard IR prof., vol. 119, no. 2, p. 257)

Look again at Afghanistan. Precision bombing and Special Forces defeated the Taliban government, but U.S. forces in Afghanistan wrapped up less than a quarter of al Qaeda, a transnational network with cells in sixty countries. The United States cannot bomb al Qaeda cells in Hamburg, Kuala Lumpur, or De- troit. Success against them depends on close civilian cooperation, whether sharing intelligence, coordinating police work across borders, or tracing global financial flows. America's partners cooperate partly out of self-interest, but the inherent attractiveness of U.S. policies can and does influence the degree of cooperation. Equally important, the current struggle against Islamist terrorism is not a clash of civilizations but a contest whose outcome is closely tied to a civil war between moderates and extremists within Islamic civilization. The United States and other advanced democracies will win only if moderate Muslims win, and the ability to attract the moderates is critical to victory. We need to adopt policies that appeal to moderates and to use public diplomacy more effectively to explain our common interests. We need a better strategy for wielding our soft power. We will have to learn better how to combine hard and soft power if we wish to meet the new challenges.
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Terrorism leads to extinction
Alexander ‘3 Yonah Alexander, professor and director of the Inter-University for Terrorism Studies 2003 “Terrorism myths and realities” Washington Times 8/28 l/n WBW
Last week's brutal suicide bombings in Baghdad and Jerusalem have once again illustrated dramatically that the international community failed, thus far at least, to understand the magnitude and implications of the terrorist threats to the very survival of civilization itself.   Even the United States and Israel have for decades tended to regard terrorism as a mere tactical nuisance or irritant rather than a critical strategic challenge to their national security concerns.   It is not surprising, therefore, that on September 11, 2001, Americans were stunned by the unprecedented tragedy of 19 al Qaeda terrorists striking a devastating blow at the center of the nation's commercial and military powers.   Likewise, Israel and its citizens, despite the collapse of the Oslo Agreements of 1993 and numerous acts of terrorism triggered by the second intifada that began almost three years ago, are still "shocked" by each suicide attack at a time of intensive diplomatic efforts to revive the moribund peace process through the now revoked cease-fire arrangements [hudna].    Why are the United States and Israel, as well as scores of other countries affected by the universal nightmare of modern terrorism surprised by new terrorist "surprises"?   There are many reasons, including misunderstanding of the manifold specific factors that contribute to terrorism's expansion, such as lack of a universal definition of terrorism, the religionization of politics, double standards of morality, weak punishment of terrorists, and the exploitation of the media by terrorist propaganda and psychological warfare.   Unlike their historical counterparts, contemporary terrorists have introduced a new scale of violence in terms of conventional and unconventional threats and impact.   The internationalization and brutalization of current and future terrorism make it clear we have entered an Age of Super Terrorism [e.g. biological, chemical, radiological, nuclear and cyber] with its serious implications concerning national, regional and global security concerns.
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*Contention 4 is Solvency-

EDDE removes all debris in 7 years and causes doctrinal shift towards a culture of debris removal in space

Pearson 10, Jerome Pearson, STAR president, DoD and NASA tech developer, once researcher for NASA and the Air Force Research Laboratory, 10. “Active Debris Removal: EDDE, the Electrodynamic Debris Eliminator,” prepared for the International Astronautical Congress

http://www.star-tech-inc.com/papers/EDDE_IAC_Final_Paper.pdf

The ElectroDynamic Debris Eliminator (EDDE) is a low-cost solution for LEO space debris removal. EDDE can affordably remove nearly all the 2,465 objects of more than 2 kg that are now in 500-2000 km orbits. That is more than 99% of the total mass, collision area, and debris-generation potential in LEO. EDDE is a propellantless vehicle that reacts against the Earth's magnetic field. EDDE can climb about 200 km/day and change orbit plane at 1.5/day, even in polar orbit. No other electric vehicle can match these rates, much less sustain them for years. After catching and releasing one object, EDDE can climb and torque its orbit to reach another object within days, while actively avoiding other catalogued objects. Binocular imaging allows accurate relative orbit determination from a distance. Capture uses lightweight expendable nets and real-time man-in-the-loop control. After capture, EDDE drags debris down and releases it and the net into a short-lived orbit safely below ISS, or can take it to a storage/recycling facility. EDDE can also sling debris into controlled reentry, or can include an adjustable drag device with the net before release, to allow later adjustment of payload reentry location. A dozen 100-kg EDDE vehicles could remove nearly all 2166 tons of LEO orbital debris in 7 years. EDDE enables and justifies a shift in focus, from simply reducing the rate of debris growth to active wholesale removal of all large debris objects in LEO. 
EDDE can clean up space in 7 years

Gohring ’10 Nancy Gohring, staff writer for Techworld Magazine. August 16, 2010. “DARPA invests in giant net to catch trash”. <http://news.techworld.com/sme/3235495/darpa-invests-in-giant-space-nets-to-catch-trash/>

Forget reality for a minute and try to picture an elegant solution to the problem of space garbage. Imagine that each piece of trash floats in space like a butterfly that can be gently scooped up with a net, preventing collisions. Turns out, that's pretty close to reality. It's the concept behind the Electrodynamic Debris Eliminator, or EDDE, a space vehicle being developed by Star Inc with funding from the US Defense Advanced Research Project Agency. Jerome Pearson, president of Star Inc, presented the idea for what he calls "a space garbage truck" on Friday at the annual Space Elevator conference. Pearson was an early proponent of the idea of building a space elevator, and a paper he wrote about it in 1975 inspired the description of a space elevator in Arthur C Clarke's science fiction book, The Fountains of Paradise, which popularised the idea. Space garbage happens to be one of the biggest obstacles to building a space elevator. Pearson's proposed EDDE vehicle will come equipped with around 200 nets, like butterfly nets, that it extends to scoop up garbage in low-earth orbit. Over a period of seven years, 12 EDDE vehicles could capture all 2,465 identified objects over 2 kilograms floating in LEO, Pearson says.
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US must be the leader in cleaning space debris—this preserves satellites, develops and deploys effective debris removal system, and creates economic benefits

Ansdell’10, Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010.

http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
There are several reasons why the United States should take this leadership role, rather than China or Russia. First and foremost, the United States would be hardest hit by the loss of satellites services. It owns about half of the roughly 800 operating satellites in orbit and its military is significantly more dependent upon them than any other entity (Moore 2008). For example, GPS precision-guided munitions are a key component of the “new American way of war” (Dolman 2006, 163-165), which allows the United States to remain a globally dominant military power while also waging war in accordance with its political and ethical values by enabling faster, less costly war fighting with minimal collateral damage (Sheldon 2005). The U.S. Department of Defense recognized the need to protect U.S. satellite systems over ten years ago when it stated in its 1999 Space Policy that, “the ability to access and utilize space is a vital national interest because many of the activities conducted in the medium are critical to U.S. national security and economic well-being” (U.S. Department of Defense 1999, 6). Clearly, the United States has a vested interest in keeping the near-Earth space environment free from threats like space debris and thus assuring U.S. access to space. Moreover, current U.S. National Space Policy asserts that the United States will take a “leadership role” in space debris minimization. This could include the development, deployment, and demonstration of an effective space debris removal system to remove U.S. debris as well as that of other nations, upon their request. There could also be international political and economic advantages associated with being the first country to develop this revolutionary technology. However, there is always the danger of other nations simply benefiting from U.S. investment of its resources in this area. Thus, mechanisms should also be created to avoid a classic “free rider” situation. For example, techniques could be employed to ensure other countries either join in the effort later on or pay appropriate fees to the United States for removal services.
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There is a massive amount of space junk 

Moskowitz 2010
(Clara Moskowitz, SPACE.com Senior Writer, "How much Junk is in Space?" 3/4/2010 pg online @ www.space.com/8334-junk-space.html//gh-arjun)
Space, a seemingly vast frontier, is actually pretty crowded with junk, and it's getting worse. Just this week the communications satellite Galaxy 15 lost control and joined the growing ranks of debris crowding the space around Earth. There are about 500,000 pieces of space junk ? down to items about 0.5 inches (1.27 centimeters) wide ? in orbit. Of those, about 21,000 objects are larger than 4 inches (10.1 cm) in diameter, and are being constantly tracked by the Department of Defense's U.S. Space Surveillance Network. These are items like spent rocket stages and broken satellites such as Galaxy 15. Discover Distant Planets www.mos.orgThe New Charles Hayden Planetarium At The Museum of Science. Buy Tix!Key Leadership Skills AchieveGlobal.com/whitepaperDownload Leadership Whitepaper From AchieveGlobal®Leadership Training www.mspp.eduEnrollment for Sept 2011 Now. Acquire Critical Leadership Skills.Ads by Google Space junk ? even tiny pieces of it ? is dangerous because objects orbiting around Earth travel at speeds of about 17,500 mph (28,200 kph). At those velocities, any collision between two objects would cause serious damage. However, this one new addition to the problem doesn't significantly increase the amount of space debris or the risk of a crash, said Nicholas Johnson, Chief Scientist for Orbital Debris at NASA's Johnson Space Center in Houston. A major collision occurred last year, when the dead Russian Cosmos 2251 spacecraft accidentally slammed into the Iridium communications satellite over Siberia at an altitude of 490 miles (790 km). The collision broke up both craft into many tiny pieces. Another major event occurred in 2007 when China intentionally destroyed a weather satellite about 528 miles (850 kilometers) above Earth, creating a massive cloud of flotsam in orbit. "Those two events combined have increased the number of objects in low-Earth orbit that we track by over 60 percent," Johnson told Life's Little Mysteries, a SPACE.com partner. "And that's compared to everything which had accumulated over the past 50 years. These were dramatic, unprecedented increases." Today, the highest concentrations of debris in space are at the respective altitudes of these two collisions, Johnson said. Such crashes, and their ensuing additions to the swarm of junk in space, will only become more common as space gets even more crowded. 

Space debris is the greatest threat to space systems 

David 2009 

(Leonard David, Research Associate with the Secure World Foundation, October 2009, Aerospace America, "Space Debris; A growing challenge," pg online @ lexisnexis//gh-arjun)
Take a long look into the clear night sky. There is no doubt that the wonder of it all is overpowering. But also take note that you are eyeing Earth's largest junkyard--a dumping ground for dead and dying spacecraft, spent rocket stages, lens caps, paint chips, and, yes, even a lost-to-space tool bag. The U.S. Space Surveillance Network is tracking more than 19,000 Earth-orbiting man-made objects larger than 10 cm (4 in.) in diameter. Roughly 95% of this number represents some form of debris. But there are also an estimated 300,000 additional objects in Earth orbit measuring 1-10 cm across, along with many millions smaller than 1 cm. Slipping through space at high speed, even a half-inch-wide piece of debris hitting a spacecraft can have devastating effects. While all this clutter might be out of sight, it is hardly out of mind. Take for example the February collision between a defunct Russian Cosmos spacecraft and a commercial Iridium satellite. That crash added significantly to the number of bits and pieces already circling the Earth. The accident meant, for instance, that ESA's ERS-2 and Envisat missions were 30% more likely to face a catastrophic impact from space debris. Two years earlier--again compounding an already terrible situation--was China's destruction of its inactive Fengyun-1C weather satellite. That January 2007 antisatellite target practice by China produced a debris cloud, a messy aftermath described as the most prolific and serious fragmentation in 50 years of space operations. Those leftovers from the test are likely to remain in Earth orbit for centuries, affecting the ability of satellite operators to steer clear of on-orbit collisions. Indeed, in June 2007 NASA reported maneuvering its $1.3-billion Terra satellite to avoid a piece of Fengyun-1C debris. More recently, ISS crew members took refuge in a docked Soyuz spacecraft to avoid a piece of space flotsam that could have struck the station. The ISS itself has been maneuvered several times to avoid debris. These and other past incidents constitute a wake-up call. Domino effect Answering that call are insurers gauging the risks posed by debris and mulling over premium increases, legal scholars reviewing the many liability issues associated with orbital collisions, and policy specialists studying the need for a new set of decrees to deal with debris and assessing the implications for future space programs. Orbital debris "is the gravest threat to new and existing space systems." That is a view shared by two RAND experts, Caroline Reilly, a research assistant working on defense strategy and planning, and Peter Zimmerman, former chief scientist for the Senate Foreign Relations Committee and a former State Dept. [CONTINUED, NO TEXT REMOVED]

[CONTINUED…] science advisor. They cite the sheer volume of debris and the lack of any mechanism for cleaning it up, 
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factors enhancing the odds that more orbital junk, if left unchecked, may render portions of space temporarily or permanently unusable. Reilly and Zimmerman have singled out work done decades ago by Donald Kessler and Burton Cour-Palais, NASA space debris experts who concluded that without the means to remove debris, the amount of litter in more densely populated orbits would reach a critical point. Beyond that tipping point, they said, a collision between two objects of sizable mass could spur a space "domino effect"--now known in some circles as "the Kessler syndrome"--that is, each shrapnel cloud would collide with more satellites, creating subsequent impacts and more debris, until that region of space becomes, in effect, a cloud of tightly packed junk. If a surge of collisions started in the geostationary belt, say Zimmerman and Reilly, "it is possible the entire belt would be closed for business, permanently." Nicholas Johnson, NASA's chief scientist for orbital debris, testified in April before the House subcommittee on space and aeronautics at a hearing called "Keeping the Space Environment Safe for Civil and Commercial Users." Putting the situation in perspective, he said, "While the adage 'what goes up must come down' still applies in the space age, most satellites take a very long time to fall back to Earth. In many cases, this descent can last hundreds, even thousands, of years. Consequently, after more than 4,600 space missions conducted worldwide since Sputnik 1, a large number of human-made objects have steadily accumulated in Earth orbit." Johnson pointed out that the numerous operational satellites now circling the globe, as well as the human-occupied ISS, are accompanied by a far greater population of obsolete spacecraft, dilapidated launch vehicle orbital stages, intentionally discarded refuse, and the wreckage of more than 200 satellite explosions and collisions. "The threat posed by orbital debris to the reliable operation of space systems will continue to grow unless the sources of debris are brought under control. The international aerospace community has already made significant strides in the design and operation of space systems to curtail the creation of new orbital debris, but more can be done," said Johnson. Space situational awareness Today, space system operators receive space situational awareness (SSA) data principally from the DOD Commercial and Foreign Entities program, Johnson testified in April. "Enhancements to this program, both to serve a larger number of users and to increase the variety of services available, especially conjunction assessments, offer the greatest near-term and lowest cost improvement to space safety. In the longer term, technical advances in space surveillance, including more capable sensors and higher accuracy data, are likely needed." Lt. Gen. Larry James, commander of the U.S. Strategic Command's Joint Functional Component Command for Space, testified at the same hearing. He called space traffic growth both a challenge and a concern. "In 1980 only 10 countries were operating satellites in space. Today, nine countries operate spaceports, more than 50 countries own or have partial ownership in satellites, and citizens of 39 nations have traveled in space. In 1980 we were tracking approximately 4,700 objects in space; 280 of those objects were active payloads/spacecraft, while another 2,600 were debris. Today we are tracking approximately 19,000 objects, 1,300 active payloads, and 7,500 pieces of debris. In 29 years, space traffic has quadrupled," James noted. James told lawmakers that based on the past 10 years of launch activity, a conservative estimate projects that the number of active satellites will jump from 1,300 to 1,500 over the next decade. Depending on the effectiveness of future sensors, the overall number of tracked objects could increase from 19,000 to as many as 100,000, he testified. Ensuring safe operations James said this year's Iridium/Cosmos collision provided "an excellent example" of the relationship the U.S. military has with commercial users, and of what is being done to ensure safe space operations. This seemed an odd choice of words given his follow-on comment that the Joint Space Operations Center began increased conjunction assessment screening of Iridium assets 4 hr 50 min after the conjunction. The center now screens more than 330 objects daily to ensure safe spaceflight operations for both DOD and commercial space users supporting DOD missions, he added. "The U.S. space surveillance architecture currently detects and tracks thousands of objects, but critical gaps remain in an ability to fully track and characterize all on-orbit objects, analyze and predict conjunctions," James said. A key program to address this gap, he continued, is the "Space Fence," foreseen as the most accurate dedicated radar in the U.S. Space Surveillance Network, hardware that could provide critical coverage from the southern hemisphere. The Space Fence would be capable of performing 750,000 observations each day and would track over 100,000 objects, thereby reducing coverage gaps and greatly improving space situational awareness at both LEO and MEO. In addition, James underscored the future fielding of the Space-based Space Surveillance satellite, which will enable an uninterrupted scan of the entire GEO belt every 24 hours--a marked improvement over present-day situational awareness of assets at that altitude. Also testifying at the hearing was Richard DalBello, vice president for legal and government affairs at Intelsat General, which operates an armada of more than 50 satellites--the largest geostationary commercial fleet assembled to date. He stressed that the U.S. government should play a leadership role on the issue of space traffic control. At present, satellite operators count on the U.S. government to monitor hardware such as dead satellites and other objects that are drifting in geostationary orbit and could collide with an active satellite. DalBello said, "The safety of commercial space activities can be ensured only if there is a commitment from the U.S. government, and other governments equipped with the same type of radar or optical observation capabilities, to monitor uncontrolled space objects and to alert commercial operators, in real time, of the risks of collision with their operational satellites." Adequate funding for SSA--the ability to monitor and understand the constantly changing 
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space environment--is key, he added. "It would be extremely valuable if [CONTINUED, NO TEXT REMOVED]

[CONTINUED…]satellite operators and governments could find a way to share their collected data in an organized, cooperative fashion. Such a sharing process could result in the creation of a 'Global Data Warehouse' for space information," DalBello observed. He also spotlighted the space debris guidelines developed by the Inter-Agency Space Debris Coordinating Committee, an intergovernmental body created to exchange information on space debris research and mitigation measures. Other nonbinding guidelines could be developed, he suggested, such as a formalization of existing rules regarding the movement of spacecraft between orbital locations; protocols for informing other operators when one of their spacecraft could potentially cause damage to other space objects; and protocols for managing the loss of control of a satellite. "Within the next decade, many more countries will gain the ability to exploit space for commercial, scientific, and governmental purposes. It is essential that the world's governments provide leadership on space management issues today in order to protect the space activities of tomorrow," he concluded. Sharing a similar view is Scott Pace, director of the Space Policy Institute at the Elliott School of International Affairs at George Washington University in Washington, D.C. He also testified in favor of voluntary "rules of the road" for space traffic management. "Improving space situational awareness and reduction of the hazards posed by man-made orbital debris are both vital to the long-term sustainable use of space for all nations," Pace noted. "Spacefaring nations should adhere to consensus orbital debris mitigation standard practices recognized by the Scientific and Technical Subcommittee of the United Nations Committee on the Peaceful Uses of Outer Space. Improving space situational awareness should also be regarded as a promising area of international cooperation." Taking out the trash There is no question that the menace of space clutter is real. But that hazard is largely manageable, explains Johnson of NASA's Orbital Debris Program. Johnson, a 30-year veteran of research on the subject, tells Aerospace America that in the past few years, the most significant advance in understanding the orbital debris environment has involved the area near the geosynchronous orbit. "NASA, ESA, and Russian sensors have detected a significant number of [pieces of] debris not yet tracked by the U.S. Space Surveillance Network." A portion of this small (0.2-1.0-m) debris population exhibits characteristics of high area-to-mass, says Johnson. Near GEO, solar radiation pressure exerts a strong perturbing force on the orbits of such debris. This in turn affects not just the probability that one of these pieces might strike an intact satellite or rocket body, but also the consequences of such a strike. Although there has been progress in this field, more work is needed in certain areas, notes Johnson. "Clearly, more observational data on debris in both low- and high-altitude orbital regimes is necessary to more precisely characterize the near-Earth space environment and to monitor the growth and evolution of the orbital debris population. To accomplish this, more capable and more numerous sensors--radar and optical--are required." In terms of public awareness, the debris issue--collisions, clouds of junk zipping through space, and warnings to astronauts about close calls--makes for high media attention. And there is sometimes a degree of hype in such reporting. "There is a tendency of some, not all, media to exaggerate both the near-term and far-term threats posed by orbital debris," Johnson notes. "While the threats are real, today they are largely manageable. In addition, not enough credit is given to the scientific and operational communities for their efforts to date. The near-Earth space environment would be much worse today without the unheralded efforts of a small segment of the aerospace community during the past three decades." Clearly, a space edict on "taking out the trash" would reduce future on-orbit collisions. "The problem is there's no cost-effective technology for doing it," says Lawrence Wein, professor of management science at Stanford University's Graduate School of Business. Enforcing existing rules that require space programs to take out their own trash, he believes, could stem the growing threat of expensive orbiting satellites colliding with space litter.
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Dangers of space debris increasing – ISS proves 

Zenko 7/5
(Micah Zenko, Conflict prevention fellow at the Council on Foreign Relations, Political scientist with expertise in national security issues, July 5 2011 CNN pg online @ globalpublicsquare.blogs.cnn.com/2011/07/05/the-danger-of-space-debris//gh-arjun)
Last week, six astronauts living on board the International Space Station (ISS), which orbits some 200 miles above the earth’s surface, received notice that a piece of space debris travelling 29,000 miles per hour would pass dangerously nearby. NASA officials calculated that the probability of the ISS being hit at around one in 360. (One in 10,000 is NASA’s nominal threshold for which it will authorize a “collision avoidance maneuver.”) Normally, the ISS receives ample notice so that it can maneuver out of the pathway of potential space debris. However, with less than fifteen hours’ warning, the astronauts were forced to relocate to Soyuz space capsules for only the second time in the ISS’s thirteen-year history. While the debris missed the space station by 1,100 feet, orbital space debris is a growing threat to civil, 8military, and commercial satellites in space. Presently, there are some 22,000 items over ten centimeters across, or roughly the size of a softball, which can be regularly tracked with existing resources and technology. These include the upper stages of launch vehicles, disabled spacecraft, dead batteries, solid rocket motor waste, and refuse from human missions. In addition, there are approximately 300,000 other fragments of space junk measuring between one and ten centimeters, and over 135,000,000 less than one centimeter, which could potentially damage operational spacecraft. Read: Excessive secrecy in national security. Though it took forty years to produce the first 10,000 pieces of softball-sized space debris, it required less than a decade for the next 12,000. This recent increase was due in part to two worrying incidents, which, according to NASA, combined to increase the number of total space objects by over 60 percent. In January 2007, the Chinese military destroyed a defunct polar-orbiting weather satellite with a mobile ballistic missile, and in February 2009 an active Iridium communication satellite and a defunct Russian satellite, which had been predicted to pass each other 1,900 feet apart, unexpectedly collided. The ability to detect, track, characterize, and predict objects in space and space-related events is known as space situational awareness (SSA). The U.S. Strategic Command’s Joint Space Operations Center (JSpOC) provides this function for the Pentagon by monitoring space debris (over ten centimeters) with a worldwide network of twenty-nine ground-based radars and optical sensors. In addition to supporting U.S. military and intelligence agencies, JSpOC provides e-mail notifications to commercial space operators when their satellites are at risk from space debris. JSpOC provides twenty to thirty close-approach notifications per day, which last year resulted in satellite owners maneuvering 126 times to avoid collision with other satellites or debris. According to U.S. officials, the United States even notifies the Chinese government when their satellites are threatened by space debris created by the 2007 anti-satellite test. Despite JSpOC’s best efforts, however, these same officials acknowledge that no country has the resources, technical expertise, or geography to meet the growing demands for SSA. Read: The consequences of stalemate in Libya. The space debris problem is a classic global governance dilemma: though eleven states can launch satellites, and over sixty countries or government consortia own or operate the approximately 1,100 active satellites, no one country or group of countries has the sovereign authority or responsibility for regulating space. Under Article II of the 1967 Outer Space Treaty: “Outer space, including the moon and other celestial bodies, is not subject to national appropriation by claim of sovereignty.” The solution to reducing the amount of new space debris, mitigating the threat it poses to satellites and spacecraft, and eventually removing on-orbit debris from space, will require enhanced international cooperation. Last summer, the Obama administration released its National Space Policy, which featured the objective of preserving the space environment via “the continued development and adoption of international and industry standards and policies to minimize debris,” and “fostering the development of space collision warning measures.” Unfortunately, progress toward constructing international agreed upon rules of the road for the responsible uses of space have been slow going. The views expressed in this article are solely those of Micah Zenko. Read more at his blog, Power, Politics and Preventive Action.
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Space debris is a threat

Hsu 2010 (Jeremy Hsu, SPACE.com senior writer, December 23 2010 pg online @ www.space.com/10537-space-junk-rivals-weapons-major-threat.html//gh-arjun)
What began as a minor trash problem in space has now developed into a full-blown threat. A recent space security report put the problem of debris on equal footing with weapons as a threat to the future use of space. Hundreds of thousands of pieces of space junk — including broken satellites, discarded rocket stages and lost spacewalker tools — now crowd the corridors of Earth orbit. These objects could do serious damage to working spacecraft if they were to hit them, and might even pose a risk to people and property on the ground if they fall back to Earth and are large enough to survive re-entering the atmosphere. 10 Stocks to Hold Forever www.StreetAuthority.comBuy them, forget about them, and never sell them.Discover Distant Planets www.mos.orgThe New Charles Hayden Planetarium At The Museum of Science. Buy Tix!Become a Security Guard ICDCCollege.eduEarn A Homeland[CONTINUED, NO TEXT REMOVED]

 [CONTINUED…] Security Degree. Online Classes. Start Today!Ads by Google The new Space Security 2010 report released by the Space Security Index, an international research consortium, represented space debris as a primary issue. Similar recognition of the orbital trash threat also emerged in the U.S. national space policy unveiled by President Obama in June 2010. Such growing awareness of the space debris problem builds on stark warnings issued in past years by scientists and military commanders, experts said. It could also pave the way for U.S. agencies and others to better figure out how to clean up Earth orbit. Consideration of space debris as a major threat may cause the United States to take a more global view on the threat of space weapons, said Brian Weeden, a former U.S. Air Force orbital analyst and now technical adviser for the Secure World Foundation, an organization dedicated to the sustainable use of space. "This is an important realization, because before that much of the security focus was on threats from hostile actors in space," Weeden explained. "This is the first [national policy] recognition that threats can come from the space environment and nonhostile events." All those bits of garbage in space could eventually create a floating artificial barrier that endangers spaceflight for any nation, experts said. The space debris swarm Even fictional space navigator Han Solo might prefer to risk turbolaser blasts from Imperial starships rather than hazard Earth's growing cloud of space debris, where objects whiz by at up to 4.8 miles per second (7.8 km/s). The possibility of a damaging collision between spacecraft and orbital junk only continues to grow with more functional and nonfunctional hardware flying above Earth. Both the International Space Station and space shuttle missions have been forced to dodge space debris in the past. More than 21,000 objects larger than 4 inches (10 centimeters) in diameter are being tracked by the Department of Defense's U.S. Space Surveillance Network. Estimates suggest there are more than 300,000 objects larger than 0.4 inches (1 cm), not including several million smaller pieces. "The shuttle was more likely to be wiped out by something you didn't see than something you were dodging," said Donald Kessler, a former NASA researcher and now an orbital debris and meteoroid consultant in Asheville, N.C. But the problem has become much worse since Kessler began studying the issue decades ago with Burton Cour-Palais, a fellow NASA researcher. Their 1978 research described how the debris cloud might continue expanding on its own because of an ever-higher probability of collisions that built upon each past collision. The Kessler Syndrome That prediction, known as the Kessler Syndrome, may have already been realized. China's intentional destruction of an aging weather satellite during a 2007 anti-satellite test created about 2,500 pieces of new debris in Earth orbit. More recently, a U.S. Iridium communications satellite and a defunct Soviet Cosmos spacecraft were destroyed in an unintended head-on collision in 2009. That incident added more than 1,000 pieces of trackable debris to the mess, adding to the number of possible targets and therefore upping the chances of future collisions. The overall trackable amount of space debris grew by about 15.6 percent, according to the Space Security 2010 report. NASA and other U.S. agencies could use national space policy as a chance to aggressively pursue solutions, such as using spacecraft propelled by solar radiation (solar sails) or other objects to take down a few select pieces of debris, experts said. "If we only bring down four objects per year, we can stabilize [the debris field] if we carefully select those most likely to contribute to debris," Kessler told SPACE.com. Path to cleaner space The national space policy shift shows that policymakers have finally begun to take action based on the work of Kessler and other researchers, Weeden said. "This policy basically sets the playing field for what is to come," Weeden said. "It's an enabler, not the actual solution itself." The United States and other countries could begin discussing voluntary codes of conduct about how to minimize space debris from new missions, as well as how to clean up old space debris. But legally binding agreements remain politically unlikely, Weeden cautioned. More plausible is an agreement on a strictly volunteer basis that would require spacefaring countries to put peer pressure on one another to comply. 
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ISS has almost been hit multiple times – risk is growing 
(Russia and CIS General Newswire, May 14 2011 "Space debris has threatened ISS three times in past half a year - Russian Space Forces," pg online @ www.lexisnexis.com/hottopics/lnacademic//gh-arjun)
Space debris has threatened ISS three times in past half a year - Russian Space Forces (Part 2) The Russian Space Forces have warned the space mission control three times in the past half a year about the danger of the International Space Station's collision with space debris, Space Forces Commander Maj. Gen. Oleg Ostapenko told journalists. "Three warnings about dangerous proximity between space objects and the International Space Station have been sent to the space mission control [outside Moscow]," Ostapenko said at an expanded meeting of the Space Forces' military council on Saturday. The space control system has monitored the placement of 30 spacecraft into orbit. "More than 20 Russian and foreign spacecraft have been tracked," he said. The system also detected 11 launches of domestic and foreign space rockets. The Russian Space Forces have taken part in the launches of 14 spacecraft, ten of them as part of the federal space program and the other four in the Defense Ministry's interests, from the fall of 2010 to April 2011. 

NASA downplays the problem of space debris—increasing linearly now.  
Madrigal 9, Alexis Madrigal, staff writer, 4/28/09. “Space Junk Forcing More Evasive Maneuvers” in Wired Science, http://www.wired.com/wiredscience/2009/04/space-junk-forcing-more-evasive-maneuvers/
Space debris is an increasing problem. Johnson noted that from the 1960s until the past year, orbital debris had increased linearly, despite advances in decreasing the amount of debris left behind per trip to space. But recently, a Chinese missile test on a satellite and the collision of two satellites in orbit, sent the amount of space debris up considerably. The satellite collision alone increased the risk to the upcoming May shuttle mission to the Hubble Space Telescope by 8 percent. That complicated an already unusual mission. The Hubble Space Telescope, orbiting at 340 miles above Earth’s surface, has a far more densely crowded space debris environment than the ISS. The orbits near 560 miles are the most crowded with junk. “The orbit of the telescope is up in a higher risk region than the Space Station is,” said Bryan O’Connor, chief of safety and mission assurance at NASA. When the initial risk calculations came in for the mission to the Hubble at 1 in 185, they exceeded the general NASA guideline for risk, which states the risk of a catastrophic space debris hit should be less than 1 in 200. That sent the engineers back to the table to figure out ways to reduce that risk. They did so by tilting the orientation of the shuttle to take possible debris hits in less vulnerable parts of the craft and dipping to a lower orbit towards the end of the mission. NASA also reduces the risk that a space-debris-related event will be catastrophic by inspecting the craft before re-entry. It is important to note that this doesn’t decrease the risk of a piece of space junk hitting the shuttle, but rather increases the chance that any problems resulting from such a strike could be fixed on orbit, or the crew rescued by another space craft. Their latest risk estimate is down to 1 in 221. We already know small impacts occur regularly during shuttle flights. Wired Science obtained the Hypervelocity Impact Database last month, which revealed that in the 54 missions from STS-50 through STS-114, space junk and meteoroids hit shuttle windows 1,634 times necessitating 92 window replacements. In addition, the shuttle’s radiator was hit 317 times, actually causing holes in the radiator’s facesheet 53 times. NASA officials downplayed the space debris problem, however, in their teleconference with reporters.
Inherency – Supercritical (1/2)
 “Supercritical” Areas are places where more debris is being created than is being destroyed. These areas are growing.

Wright 2007(David Wright, Union of Concerned Scientists, David Wright is a senior scientist and co-director of the Global Security Program at the Union of Concerned Scientists (UCS). He is an established expert on the technical aspects of arms control, particularly those related to missile defense systems, missile proliferation, and space weapons, October 2007, Physics Today Volume 60 Issue 10 page 35 pg online @ physicstoday.org/resource/1/phtoad/v60/i10/p35_s1/gh-arjun) 
 The threat to satellites The debris threat to satellites has two aspects. The first is the near-term threat due to the current or near-term debris population. The second is the long-term evolution of the space environment as the debris population increases over the next few centuries due to the continuing release of debris from ongoing space activities and to breakups of large objects that are already in space. In the near term, the density of debris large enough to cause serious damage to satellites is sufficiently low that the risk of a damaging collision over the operational lifetime of a satellite is small. However, at some altitudes the risk is approaching the level of risk from other problems that may affect the operation of a satellite. If the debris density increases significantly, the probability of damage from debris could become the primary threat to satellites in some parts of space. Although the debris risk to satellites is relatively low, such collisions have taken place. In 1996 the French military satellite Cerise had its stabilization arm severed by a briefcase-sized piece of an Ariane rocket. Debris collisions with inactive satellites have also been seen. In 1991 the defunct Russian Cosmos 1934 satellite was hit by a piece of debris from the Cosmos 926 satellite.7 Orbital changes of the NOAA 7 satellite in 1997 and the Cosmos 539 satellite in 2002, accompanied by the release of small amounts of debris, are believed to have been caused by collisions with debris in the 1- to 10-cm range.8 And in January 2005 a fragment from a Chinese rocket body that exploded in March 2000 struck a 31-year-old US rocket body. A number of additional events, including satellite breakups and malfunctions of unknown cause, may have been due to debris that was too small to be tracked. With the current number of satellites and debris, hundreds of close approaches, in which the objects pass within less than one kilometer of each other, occur every day between cataloged objects.9 Since the distribution of debris is not uniform in space, the threat to a satellite depends on its orbit. And the regions most heavily used by satellites are also the most heavily populated with debris. Before China's ASAT test in January 2007, the average time between collisions of two large, cataloged objects in LEO was estimated to be 11–12 years.10 As noted above, three such events have been identified historically—in 1991, 1996, and 2005—a rate that is roughly consistent with that average. (The collision rate was much lower in the first few decades of the space age.) A "catastrophic" collision—one that causes the objects to completely fragment into debris—was estimated to take place every 19 years. For the coming decades, the debris from the Chinese test is expected to increase the collision rate to one roughly every 7–8 years, with a catastrophic collision every 12–14 years. A more relevant measure of risk is that before the Chinese test, a piece of debris larger than 1 cm was estimated to collide with one of the active satellites in LEO every 5–6 years. Such collisions can cause significant damage to a satellite but may not cause it to malfunction. And attributing a satellite malfunction to debris may be difficult because much of the debris is too small to be observed by the SSN. The debris from the Chinese test is expected to increase the malfunction probability by more than 50%, so a collision of this kind would be expected roughly every 3–4 years during the next decade. Another measure of the current debris risk is that in the heavily used altitude band around 800–900 km, the chance that any given satellite will be hit by debris larger than 1 cm is approaching 1% over the satellite's 5- to 10-year lifetime. Since debris from the Chinese test is concentrated near that altitude band, it will roughly double the threat for the next 5–10 years. Long-term evolution If the debris density becomes large enough at some altitudes, those regions of space can become "supercritical," meaning that collisions between objects are frequent enough that they produce additional debris faster than atmospheric drag removes debris from the region. The additional particles further increase the collision probability in the region, which leads to a slow-motion chain reaction or cascade as the large objects in orbit are ground into smaller fragments. That situation is sometimes called the Kessler syndrome after Donald Kessler, who studied the possibility.11 A study released by NASA's Orbital Debris Program Office in 2006, before the Chinese test, showed that parts of space have already reached supercritical debris densities.12 In particular, the study shows that in the heavily used altitude band from 900 to 1000 km, the number of debris fragments larger than 10 cm is expected to more than triple over the next 200 years, even assuming no additional objects are launched into the band. The study estimates that the total population of large debris in LEO will increase by nearly 40% during that time, still under the assumption of no additional launches. The debris from the Chinese test will make matters worse. An important implication of the study is that while mitigation efforts are important for slowing the increases, only debris-remediation measures such as removing large, massive objects already in orbit can hope to prevent their consequences. Remediation efforts such as robotic missions to remove defunct satellites and rocket stages are very expensive, but are being studied. A second implication is that the intentional destruction of satellites would add large amounts of debris at already-crowded altitudes and thus would significantly increase the collision rate and therefore the rate at which cascades would increase the debris population.
Inherency – Supercritical (2/2)
Collisions generate debris

Thierry Sénéchal, MA in finances and economics, 2007, “Space Debris Pollution: A Convention Proposal” http://www.pon.org/downloads/ien16.2.Senechal.pdf

Collisions at orbital velocities can be highly damaging to functioning satellites and space manned missions. At orbital velocities of more than 28,000 km/h (17,500 mph), an object as small as 1 cm in diameter has enough kinetic energy to disable an average-size spacecraft. Objects as small as 1 mm can damage sensitive portions of spacecraft, but these particles are not tracked. 8 At a typical impact velocity of 10 km/s, a 1 cm liquid sodium-potassium droplet would have the destructive power of an exploding hand grenade. A fragment that is 10 cm long is roughly comparable to 25 sticks of dynamite. The chance of a collision and substantial damage is not insignificant. The Space Shuttle has maneuvered to avoid collisions with other objects on several occasions. Regarding satellite constellations, if a potential collision will lead to the creation of a debris cloud that may result in damage to other constellation members, it may be worthwhile to perform a collision avoidance maneuver. Large particles obviously cause serious damage when they hit something. Part of a defunct satellite or any large debris resulting from a space launch would almost certainly destroy a satellite or kill a space explorer on impact. A source of risk is found in the likelihood of a chain of collisions in the coming years. Under such a scenario, space debris would grow exponentially as they start to collide. As a result, collisions would become the most dominant debris-generating mechanism in the future. Several studies demonstrated, with assumed future launch rates, the production rate of new debris due to collisions exceeds the loss of objects due to orbital decay. 9 As a result, in some low Earth orbit (LEO) altitude regimes, where the density of objects is above a critical spatial density, more debris would be created. The growth of future debris populations is shown in the following two graphs (See Figure 2-2). They show the effective number of LEO objects, 10 cm and larger, from the LEGEND simulation. 10 A detailed analysis conducted by NASA specialists J. C. Liou and N. L. Johnson (2006) indicates that the predicted catastrophic collisions and the resulting population increase are nonuniform throughout LEO. They conclude that it is probable that about 60% of all catastrophic collisions will occur between 900 and 1000 km altitudes, with the number of objects 10 cm and larger tripling in 200 years, leading to a factor of 10 increase in collisional probabilities among objects in this region. They argue: ―Even without new launches, collisions will continue to occur in the LEO environment over the next 200 years, primarily driven by the high collision activities in the region between 900- and 1000-km altitudes, and will force the debris population to increase. In reality, the situation will undoubtedly be worse because spacecraft and their orbital stages will continue to be launched.‖ 11

Tipping Point Soon

Tipping Point is Now
(Heidi Blake, Heidi Blake is an investigative reporter for The Daily Telegraph. She was nominated for Young Journalist of the Year and Scoop of the Year in the 2010 British Press Awards, May 26 2010, Telegraph News, pg online @ www.telegraph.co.uk/science/space/7766894/Space-so-full-of-junk-that-a-satellite-collision-could-destroy-communications-on-Earth.html//gh-arjun)
The volume of abandoned rockets, shattered satellites and missile shrapnel in the Earth’s orbit is reaching a “tipping point” and is now threatening the $250 billion (£174bn) space services industry, scientists said. A single collision between two satellites or large pieces of “space junk” could send thousands of pieces of debris spinning into orbit, each capable of destroying further satellites. Global positioning systems, international phone connections, television signals and weather forecasts are among the services which are at risk of crashing to a halt. This “chain reaction” could leave some orbits so cluttered with debris that they become unusable for commercial or military satellites, the US Defense Department's interim Space Posture Review warned. There are also fears that large pieces of debris could threaten the lives of astronauts in space shuttles or at the International Space Station. RELATED ARTICLES Two-year Mars mission simulation 03 Jun 2010 The report, which was sent to Congress in March and not publicly released, said space is "increasingly congested and contested" and warned the situation is set to worsen. Bharath Gopalaswamy, an Indian rocket scientist researching space debris at the Stockholm International Peace Research Institute, estimates that there are now more than 370,000 pieces of junk compared with 1,100 satellites in low-Earth orbit (LEO), between 490 and 620 miles above the planet. The February 2009 crash between a defunct Russian Cosmos satellite and an Iridium Communications Inc. satellite left around 1,500 pieces of junk whizzing around the earth at 4.8 miles a second. A Chinese missile test destroyed a satellite in January 2007, leaving 150,000 pieces of debris in the atmosphere, according to Dr Gopalaswamy. The space junk, dubbed “an orbiting rubbish dump”, also comprises nuts, bolts, gloves and other debris from space missions. "This is almost the tipping point," Dr Gopalaswamy said. "No satellite can be reliably shielded against this kind of destructive force." The Chinese missile test and the Russian satellite crash were key factors in pushing the United States to help the United Nations issue guidelines urging companies and countries not to clutter orbits with junk, the Space Posture Review says. The United Nations Office for Outer Space Affairs (UNOOSA) issued Space Debris Mitigation Guidelines last year, urging the removal of spacecraft and launch vehicles from the Earth’s orbit after the end of their missions. Mazlan Othman, director of UNOOSA, said space needs "policies and laws to protect the public interest".

Tipping point is up to 30 years from now

Peter Eichler and D. Rex, profs at Technical University of Braunschweig, 1990 “Chain reaction of debris generation by collisions in space - a final threat to spaceflight?” http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6V1N-4811KBY-3J-1&_cdi=5679&_user=4257664&_pii=009457659090043K&_origin=&_coverDate=12%2F31%2F1990&_sk=999779999&view=c&wchp=dGLbVzz-zSkzk&md5=cfd5575ebd6e80c3194f339bcf6434e7&ie=/sdarticle.pdf

The number of man made objects orbiting around the earth has already reached a level that the collision risk has become a serious consideration for all larger spacecraft. However, a far greater threat to spaceflight in general may emerge: the debris generated by collisions in space can initiate a self sustained chain reaction which could lead to the formation of an artificial debris belt. Spaceflight could then become impossible in certain altitude regions for many centuries. As a result of the detailed analysis, it was found that the population of larger space objects is of decisive importance for the fragment generation by collisions. The critical population for the setting-in of a chain reaction is only about 2 to 3 times the current population and could be reached within 20 to 50 years, if spaceflight activities will be continued as in the past. Therefore, within this time frame the number of larger space objects must be limited, e.g. by active controlled reentry manoeuvres after the end of their missions. In addition to that it could become necessary in the future to remove larger objects already in orbit, especially in the critical higher altitudes, in order to reduce an unacceptable or critical high population level.
AT: Mitigation
Mitigation only fails – already supercritical

David Wright, senior scientist and co-director of the Global Security Program at the Union of Concerned Scientists (UCS). He is an established expert on the technical aspects of arms control, particularly those related to missile defense systems, missile proliferation, and space weapons, 2-26-2009, “Colliding Satellites: Consequences and Implications” http://www.ucsusa.org/assets/documents/nwgs/SatelliteCollision-2-12-09.pdf

A NASA study from 2006 showed that the amount of debris is so high at altitudes near this collision that the debris density is already “supercritical,” meaning that collisions between 910 objects in this region will create additional debris faster than atmospheric drag will removes debris from orbit. 7 As more debris is created this leads to a slow-motion chain reaction or cascade that will continue to increase the number of debris particles in this region far into the future. The 2006 NASA study showed that the number of debris particles in this region is expected on average to double every 50 to 70 years due to these collisions. The fact that this region is already supercritical means that debris mitigation efforts, while important, are not enough. Research to identify practical and effective ways to remove debris from this region is underway, but so far no clear candidates have emerged. 8 On option being studied is robotic flights that would rendezvous with and remove massive objects from this region, such as defunct satellites and rocket bodies, since these are the objects that would create the most debris in a collision. However, such missions would be extremely expensive and are not currently practical

Mitigation fails – must remove

Megan Ansdell, grad student at George Washington University specializing in space policy, Spring 2010, “Active Space Debris Removal: Needs, Implications, and Recommendations for Today's Geopolitical Environment” http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf 

There are two ways to reduce space debris: mitigation and removal. Mitigation refers to reducing the creation of new debris, while removal refers to either natural removal by atmospheric drag or active removal by human-made systems. Historically, the United States has been a leader in space debris mitigation; U.S. national space policy has included space debris mitigation since 1988, and the National Aeronautics and Space Administration (NASA) developed the world’s ﬁrst set of space debris mitigation guidelines in 1995. The Inter-Agency Space Debris Coordination Committee (IADC) serves as the leading international space debris II forum; its mitigation guidelines (IADC 2002) were adopted by the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS) and the General Assembly in 2007 and 2008, respectively. Efforts to reduce space debris have focused on mitigation rather than removal. Although mitigation is important, studies show it will be insuf- ﬁcient to stabilize the long-term space debris environment. In this century, increasing collisions between space objects will create debris faster than it is removed naturally by atmospheric drag (Liou and Johnson 2006). Yet, no active space debris removal systems currently exist and there have been no serious attempts to develop them in the past. The limited number of historical impact events fails to give the situation a sense of urgency outside the space debris community. Further, though mitigation techniques are relatively cheap and can be easily integrated into current space activities, active removal will require developing new and potentially expensive systems. The remainder of this paper addresses the current space debris debate and options to develop effective space debris removal systems. 
Kessler Syndrome

Debris growth leads to Kessler syndrome
 Sidney Van den Bergh, prof astrophysics at Dartmouth College, 1991, “Light Pollution, Radio Interference, and Space Debris” http://adsabs.harvard.edu/full/1991ASPC...17..329V

Thirty years ago, it was widely believed that the oceans were so large that man could not possibly pollute them. Lubos Perek has reminded us that we are in danger of repeating this mistake by assuming that the ocean of space is so vast that it will always retain its pristine purity. During the three decades that have elapsed since the space age began, the amount of matter within 2000 km of the Earth's surface has increased by a factor of l0,000. Fortunately, most of this material is presently still in relatively large units. The number of large objects near the Earth is, however, doubling every decade. As a result, the number of hypervelocity collisions, which produce numerous small fragments, is beginning to increase exponentially. This cascading effect will, in about a century, produce a lethal "asteroid shell' around the Earth. According to Don Kessler, the collision rate will go critical once the amount of matter in near-Earth orbit increases to between 10 and 100 times its present value. Once the collision rate goes critical, this runaway process can no longer be stopped by cutting off the injection of rockets into orbit. As a result, all operations in near-Earth and in geostationary orbit will become impossible, On a historical timescale, the Space Age is likely to be no more than a delta function that will last for only a few generations. Back of the envelope calculations indicate that the illumination by sunlight of the pulverized space debris might turn night into permanent twilight. Detailed calculations using realistic particle fragmentation spectra and taking the Poynting-Robinson effect into account will, however, be required to firm up this tentative suggestion. We do not yet know if it is already too late to prevent the formation of a terrestrial asteroid shell. Such an environmental catastrophe would transform near-Earth space into a brightly lit killing-field in which neither satellites nor astronauts could long survive.

Space debris rising—single collision can increase the total amount by 20%. 

Jon Cartwright, staff writer, 3/15/11. “Lasers Could Nudge Space Debris Aside” published in Nature News, http://www.nature.com/news/2011/110315/full/news.2011.161.html

Debris orbiting Earth is a mounting problem. Two years ago, a satellite owned by the communications provider Iridium, based in McLean, Virginia, smashed into a defunct Russian satellite at ten times the speed of a rifle bullet, putting an end to the 'big sky' theory that assumed space was too vast for chance collisions. That incident alone created more than 1,700 pieces of debris, raising the total amount by nearly 20%.

Space analysts are particularly concerned about the possible onset of Kessler syndrome, when enough debris is present to make collisions so likely there would be an avalanche effect that would leave the Earth's orbit uninhabitable for satellites.

 Kessler Syndrome
Space debris makes LEO unusable
Tan 2k David Tan, LL.M., Harvard Law School, “Towards a New Regime for the Protection of Outer Space as the ‘Province of All Mankind,’” winter 2000, The Yale Journal of International Law, lexis

In recent years, man-made space debris n21 or space refuse has been an environmental hazard whose seriousness is a shared concern of many scientists and policy-makers in the international community. n22 The deployment of an ever-increasing number of man-made objects into outer space has created a potential for malfunctioning and decay. It has also resulted in a concomitant rise in the number of defunct, damaged, or abandoned objects, which, together with other debris caused by explosions and collisions, has fast become a threat to space activities. It has been estimated that there are over 7000 trackable man-made objects in space and a substantially larger number of untrackable objects. n23 Most of the trackable objects are located in low-earth-orbit (LEO) n24 with a significant number in geosynchronous orbit (GEO) - an area of intense space activity. n25 The limited empirical data reveal [*152] that objects of sizes between 0.01 and 1 centimeter can cause significant damage upon impact. Objects larger than 1 centimeter can produce catastrophic effects. n26 Present spacecraft systems are particularly vulnerable as they have not been designed with these threats in mind. n27 If the growth in numbers is permitted to continue without adequate measures to safeguard active space objects from damage caused by explosion, collision, or harmful radiation, it could easily result in serious accidents involving the loss of human lives or substantial property damage. Collision and interference are the major risks space debris poses to human life and active payloads. Perhaps the most serious consequence of collisions with space debris is the cascade effect: (1) As the number of space objects in earth-orbit increases, the probability of collisions between them also increases; (2) collisions would produce new orbiting fragments (secondary debris), each of which would heighten the risk of further collisions; (3) collisions and any ensuing cascading would lead to an exponential increase of debris flux and could lead to the formation of a debris belt around the Earth by the end of this century; and (4) the near-earth environment could become so populated with space debris that portions of [*153] LEO would be unusable. n28 Moreover the majority of NPS satellites reside in the most densely populated regions of LEO, thereby enhancing the danger of collision with space debris. n29 The impact of a spent NPS fuel core colliding with a space station could cause devastating radioactive contamination in addition to structural damage, because the half-life of uranium-235 is in excess of 700,000 years. 

Current LEO unstable

Sénéchal ‘7 Thierry Sénéchal, MA in finances and economics, 2007, “Space Debris Pollution: A Convention Proposal” http://www.pon.org/downloads/ien16.2.Senechal.pdf

It is time to recognize that while space may be infinite, Earth orbital space is a finite natural resource that must be managed properly. The outer space environment should be preserved to enable countries to explore outer space for peaceful purposes, without any constraints. It has Protocol for a Space Debris Risk and Liability Convention 40 become obvious that space debris poses a danger to human life as well as to the environment and the economic activities of all nations in space. The problem we face is complex and serious; the danger posed by the human-made debris to operational spacecraft (pilotless or piloted) is a growing concern. Because debris remains in orbit for long period of time, they tend to accumulate, particularly in the low earth orbit. What is certain today is that the current debris population in the Low Earth Orbit (LEO) region has reached the point where the environment is unstable and collisions will become the most dominant debris-generating mechanism in the future. The tremendous increase in the probability of collision exists in the near future (about 10 to 50 years). Some collisions will lead to breakups and will sow fragments all over the geosynchronous area, making it simply uninhabitable and unreliable for scientific and commercial purposes
***Satellites Adv.***

Debris Now
Space debris now—danger of collision is rising. 

Laura Todd, Space Research Centre at Cranfield University’s School of Engineering, 4. Debris Mitigation in Geostationary Earth Orbit, https://dspace.lib.cranfield.ac.uk/bitstream/1826/789/3/Debris%20Mitigation%20in%20Geostationary%20Earth%20Orbit-2004.pdf

Since the first satellite was launched in 1957 mankind has continued to litter the  immediate orbital vicinity of space. The amount of debris has grown to such a point  that current and future missions have to take into account the very real collision  threat imposed by this debris. If this danger is ignored in the future to the extent it is  now, there is a serious risk the amount of free space remaining will become limited  and a very valuable resource will be lost.  There are no real legal responsibilities for satellite operators and owners in any of  the orbital regions of space. The UN Space treaty of 1967 did include a number of  points which deemed the states from which the operator originates to be responsible  for the satellites and any resulting debris but as most satellites nowadays are joint  ventures between companies and countries these are not easily followed. Some  operators insure their satellites at end of life for third party liability. There are also  problems with detection limitations. In Low Earth Orbit items smaller than 10cm  cannot be detected. This figure increases to 1m for objects in Geostationary orbit.  
 Space debris could become like the BP Spill, when it finally happens, the results will be devastating
(RAND, The goal is to To help improve policy and decisionmaking through research and analysis, Spring 2011 pg online @ www.rand.org/publications/randreview/issues/2011/spring/news6.html//gh-arjun)

If the international space community wants to lower the risks and effects of satellites colliding with space debris, it would do well to take lessons from oil giant BP’s response to the Deepwater Horizon oil spill in 2010, according to a recent RAND study. The study examined whether industry and government approaches to solving problems outside the aerospace industry hold clues for addressing the issue of space debris. A growing amount of “space junk” has been clogging Earth’s orbit. A growing amount of “space junk” — from expired launch vehicles, spent rockets that have exploded, and satellites that have collided or been deliberately destroyed — has been clogging Earth’s orbit ever since the launch of Sputnik in 1957. Today, hundreds of thousands of objects larger than a centimeter in diameter clutter the orbital environment of satellites, and any of these objects is capable of causing a satellite to fail catastrophically. While the risk of collision is low, the effects would be highly disruptive, given the world’s reliance on satellites for communications, navigation, weather forecasting, imagery, and the like. It may seem odd to turn to BP’s actions surrounding the Deepwater Horizon spill, the largest U.S. oil disaster, for guidance in reducing and mitigating space debris. But RAND trained an analytical eye on that disaster and on eight other analogous problems — acid rain, airline security, asbestos, chlorofluorocarbons, e-mail spam, hazardous waste, radon, and U.S. border control — to uncover common characteristics and remedies that these seemingly disparate public policy challenges hold. All these challenges involve situations in which society’s behavioral norms fail to prevent people from engaging in unwanted, problem-causing behavior. None of these challenges can be considered “solved,” because their root causes are very difficult to eliminate. AP IMAGES/U.S. AIR FORCE, ANDREW LEE A Minotaur IV rocket carrying the first space-based space surveillance satellite blasts off from Vandenberg Air Force Base in California and heads toward orbit on September 25, 2010. The satellite is designed to detect and to monitor debris and other space objects that could pose a threat to national security, communications, and weather satellites. Nonetheless, the Deepwater Horizon event provides apt lessons. It occurred in an environment, like space, where it is difficult to assess the consequences of a catastrophe and where expensive, sensor-laden robots are required to clean up the collateral damage. BP pursued a variety of remedies on the surface and at the wellhead, some successful, many not. Those responses suggest that effective solutions need to evolve as the problem develops and that tackling a catastrophic event often requires multiple remedies: some to clean up collateral damage, others to address the root cause. Perhaps the biggest lesson from the Deepwater Horizon spill is that remedies need to be designed and tested under actual operating conditions. The remedies BP fielded during the first 40 days of the spill were ineffective because they had not been tested or proven to work in an extreme deep-sea environment. The Deepwater Horizon spill also suggests that technical remedies alone are not enough. Oil spills deep underwater belong to a set of problems that are not easily observed by those who cause them or who might be harmed by them. Orbital debris is in that same family. “However, unlike oil spills where oily pelicans start to appear on the front pages of newspapers, it’s very difficult for most people to intuitively understand the hazards associated with this problem. For this, the space community needs improved methods for assessing and describing the risk posed by space debris,” said Dave Baiocchi, a RAND engineer who led this study along with coauthor William Welser.

EXT - Domino Effect (1/2)
Action is necessary now-- cascading satellite failures
Kessler 09 (Donald J. Kessler, 3/8/09, "The Kessler Syndrome, http://webpages.charter.net/dkessler/files/KesSym.html)
We are entering a new era of debris control….an era that will be dominated by a slowly increasing number of random catastrophic collisions.   These collisions will continue in the 800 km to 1000 km altitude regions, but will eventually spread to other regions.  The control of future debris requires, at a minimum, that we not leave future payloads and rocket bodies in orbit after their useful life and might require that we plan launches to return some objects already in orbit. These control measures will significantly increase the cost of debris control measures; but if we do not do them, we will increase the cost of future space activities even more.  We might be tempted to put increasing amounts of shielding on all spacecraft to protect them and increase their life, or we might just accept shorter lifetimes for all spacecraft.  However, neither option is acceptable:  More shielding not only increases cost, but it also increases both the frequency of catastrophic collisions and the amount of debris generated when such a collision occurs.  Accepting a shorter lifetime also increases cost, because it means that satellites must be replaced more often….with the failed satellites again increasing the catastrophic collision rate and producing larger amounts of debris. Aggressive space activities without adequate safeguards could significantly shorten the time between collisions and produce an intolerable hazard to future spacecraft.  Some of the most environmentally dangerous activities in space include large constellations such as those initially proposed by the Strategic Defense Initiative in the mid-1980s, large structures such as those considered in the late-1970s for building solar power stations in Earth orbit, and anti-satellite warfare using systems tested by the USSR, the U.S., and China over the past 30 years.  Such aggressive activities could set up a situation where a single satellite failure could lead to cascading failures of many satellites in a period of time much shorter than years. As is true for many environmental problems, the control of the orbital debris environment may initially be expensive, but failure to control leads to disaster in the long-term. Catastrophic collisions between catalogued objects in low Earth orbit are now an important environmental issue that will dominate the debris hazard to future spacecraft.
Collisions spur a domino effect 
David 09 (Leonard David, Staff Writer, 10/09, "Space Debris: A Growing Challenge," Aerospace America, Lexis)
Answering that call are insurers gauging the risks posed by debris and mulling over premium increases, legal scholars reviewing the many liability issues associated with orbital collisions, and policy specialists studying the need for a new set of decrees to deal with debris and assessing the implications for future space programs. Orbital debris "is the gravest threat to new and existing space systems." That is a view shared by two RAND experts, Caroline Reilly, a research assistant working on defense strategy and planning, and Peter Zimmerman, former chief scientist for the Senate Foreign Relations Committee and a former State Dept. science advisor. They cite the sheer volume of debris and the lack of any mechanism for cleaning it up, factors enhancing the odds that more orbital junk, if left unchecked, may render portions of space temporarily or permanently unusable. Reilly and Zimmerman have singled out work done decades ago by Donald Kessler and Burton Cour-Palais, NASA space debris experts who concluded that without the means to remove debris, the amount of litter in more densely populated orbits would reach a critical point. Beyond that tipping point, they said, a collision between two objects of sizable mass could spur a space "domino effect"--now known in some circles as "the Kessler syndrome"--that is, each shrapnel cloud would collide with more satellites, creating subsequent impacts and more debris, until that region of space becomes, in effect, a cloud of tightly packed junk. If a surge of collisions started in the geostationary belt, say Zimmerman and Reilly, "it is possible the entire belt would be closed for business, permanently." Nicholas Johnson, NASA's chief scientist for orbital debris, testified in April before the House subcommittee on space and aeronautics at a hearing called "Keeping the Space Environment Safe for Civil and Commercial Users." Putting the situation in perspective, he said, "While the adage 'what goes up must come down' still applies in the space age, most satellites take a very long time to fall back to Earth. In many cases, this descent can last hundreds, even thousands, of years. 
EXT – Domino Effect (2/2)
Collisions lead to a domino effect

Joel R. Primack, prof physics at University of California  Santa Cruz, 5-28-2002, “Debris and Future Space Activities” http://physics.ucsc.edu/cosmo/Mountbat.PDF

Maybe the reason missile defense has gotten as far as it has is that so few people understand the laws of physics. The nickname “Star Wars” for missile defense all too accurately reflects the popular fantasy impression of how things work in space. In the Star Wars movies and in hundreds of other popular science fiction films, we see things blow up in space and the fragments quickly dissipate, leaving space clear again. But in reality, space never clears after an explosion near our planet. The fragments continue circling the Earth, their orbits crossing those of other objects. Paint chips, lost bolts, pieces of exploded rockets—all have already become tiny satellites, traveling about 27,000 km per hour, ten times faster than a high-powered rifle bullet. There is no bucket we could ever put up there to catch them. Anything they hit will be destroyed and only increase the debris. A marble traveling at that speed would hit with the energy of a one-ton safe dropped from a three-story building. With enough orbiting debris, pieces will begin to hit other pieces, fragmenting them into pieces, which will in turn hit more pieces, setting off a chain reaction of destruction that will leave a lethal halo around the Earth. To operate a satellite within this cloud of millions of tiny missiles would become impossible: no more Hubble Space Telescopes or International Space Stations. Even the higher communications and GPS satellites would be endangered. Every person who cares about the human future in space should also realize that weaponizing space jeopardizes the possibility of space exploration.

Debris Kills Satellites

Space debris destroys satellites

David Wright, senior scientist and co-director of the Global Security Program at the Union of Concerned Scientists (UCS). He is an established expert on the technical aspects of arms control, particularly those related to missile defense systems, missile proliferation, and space weapons, 2-26-2009, “Colliding Satellites: Consequences and Implications” http://www.ucsusa.org/assets/documents/nwgs/SatelliteCollision-2-12-09.pdf

Because of their very high speeds in orbit, even relatively small pieces of debris can damage or destroy satellites in a collision. Since atmospheric drag at high altitudes is very small, debris at high altitudes can stay in orbit for decades or longer, so it accumulates as more is produced. As the amount grows, the risk of collisions with satellites also grows. If the amount of debris at some altitudes becomes sufficiently large, it could become difficult to use those regions for satellites. Debris with size between 1 mm and 1 cm can damage a satellite if it hits a vulnerable area. Shielding can protect against objects of this size, but adding shielding increases the cost of satellites and of launching them, and many satellites have minimal shielding. Debris with size greater than about 1 cm can seriously damage or destroy a satellite in a collision, and there is no effective shielding against such particles. Moreover, debris particles less than 5 to 10 cm cannot reliably be tracked from the ground so there is no warning of collisions. Debris with size greater than 10 cm may be massive enough to create large amounts of additional debris in a collision with a satellite or another large piece of debris. 

Debris can act as weapons and destroy satellites that humans are dependent on 

Wright 2007 (David Wright, Union of Concerned Scientists, David Wright is a senior scientist and co-director of the Global Security Program at the Union of Concerned Scientists (UCS). He is an established expert on the technical aspects of arms control, particularly those related to missile defense systems, missile proliferation, and space weapons, October 2007, Physics Today Volume 60 Issue 10 page 35 pg online @ physicstoday.org/resource/1/phtoad/v60/i10/p35_s1/gh-arjun) 
Preserving the space environment Space is uniquely suited for a range of important uses, such as communication, Earth observation, and navigation, and in the 50 years since Sputnik 1, society has become highly dependent on satellites. As we start the second 50 years of the space age, failing to take steps to preserve humanity's ability to use space would be incredibly short-sighted. Controlling the production of debris is crucial to the sustainable use of space. The international community has begun to take steps in the right direction by developing debris-mitigation guidelines for routine activity in space. However, there are no legal restrictions on the testing or use of weapons intended to destroy satellites in orbit. Given the very large quantities of debris that would be created by destroying satellites, such weapons could have a significant, long-term impact on the space environment. Developing international measures to prohibit the testing or use of kinetic-energy ASAT weapons should therefore be an international priority.

Any collision multiplies probability of accidents
David 09 (Leonard David, Staff Writer, 10/09, "Space Debris: A Growing Challenge," Aerospace America, Lexis)

The U.S. Space Surveillance Network is tracking more than 19,000 Earth-orbiting man-made objects larger than 10 cm (4 in.) in diameter. Roughly 95% of this number represents some form of debris. But there are also an estimated 300,000 additional objects in Earth orbit measuring 1-10 cm across, along with many millions smaller than 1 cm. Slipping through space at high speed, even a half-inch-wide piece of debris hitting a spacecraft can have devastating effects. While all this clutter might be out of sight, it is hardly out of mind. Take for example the February collision between a defunct Russian Cosmos spacecraft and a commercial Iridium satellite. That crash added significantly to the number of bits and pieces already circling the Earth. The accident meant, for instance, that ESA's ERS-2 and Envisat missions were 30% more likely to face a catastrophic impact from space debris. Two years earlier--again compounding an already terrible situation--was China's destruction of its inactive Fengyun-1C weather satellite. That January 2007 antisatellite target practice by China produced a debris cloud, a messy aftermath described as the most prolific and serious fragmentation in 50 years of space operations. Those leftovers from the test are likely to remain in Earth orbit for centuries, affecting the ability of satellite operators to steer clear of on-orbit collisions. Indeed, in June 2007 NASA reported maneuvering its $1.3-billion Terra satellite to avoid a piece of Fengyun-1C debris. More recently, ISS crew members took refuge in a docked Soyuz spacecraft to avoid a piece of space flotsam that could have struck the station. The ISS itself has been maneuvered several times to avoid debris. These and other past incidents constitute a wake-up call. 
Debris Kills Satellites

Satellites crucial to modern warfare are located in the same area of space debris—collisions likely
The Economist 2010 (The economist, August 19 2010 The Economist, "Junk Space: Scientists are increasingly worried about the amount of debris orbiting the Earth," pg online @ www.economist.com/node/16843825//gh-arjun)
Such low-Earth orbits, or LEOs, are among the most desirable for artificial satellites. They are easy for launch rockets to get to, they allow the planet’s surface to be scanned in great detail for both military and civilian purposes, and they are close enough that even the weak signals of equipment such as satellite phones can be detected. Losing the ability to place satellites safely into LEOs would thus be a bad thing. And that is exactly what these two incidents threatened. At orbital velocity, some eight kilometres a second, even an object a centimetre across could knock a satellite out. The more bits of junk there are out there, the more likely this is to happen. And junk begets junk, as each collision creates more fragments—a phenomenon known as the Kessler syndrome, after Donald Kessler, an American physicist who postulated it in the 1970s. According to the European Space Agency (ESA) the number of collision alerts has doubled in the past decade. Nicholas Johnson, the chief scientist for orbital debris at ESA’s American equivalent, NASA, says modelling of the behaviour of space debris “most definitely confirms the effect commonly referred to as the Kessler syndrome”. Even the National Security Space Office at the Pentagon is worrying about whether a tipping-point has been reached, or soon will be. »Junk science Watts up? War dividend Too good to live Reprints Related topics NASA Africa West Africa European Space Agency (ESA) Technology Concerns like Dr Kessler’s have caused launch agencies to take more care about what they get up to. In particular, accidental explosions in orbit have been reduced by depressurising redundant rockets after they have released their satellites. Also, the number of spy satellites launched has fallen since the demise of the Soviet Union. Nevertheless, there is still a problem. Scouring the skies The real threat now comes from collisions between things that are already up there—so much so that since the demise of Iridium 33, the normally secretive Strategic Command (Stratcom) of America’s Defence Department has become rather helpful. Brian Weeden, an expert on space debris at the Secure World Foundation, a think-tank, says Stratcom now screens every operational satellite, every day, looking for close approaches, and notifies all operators. Even the Chinese? “Everybody,” he says, “the Russians, the Chinese, even the Nigerians.” This means that satellites’ owners have better information with which to decide whether to use a small amount of their precious fuel reserves to avoid a collision. But even this would not be enough. What is needed is a way to clean up the junk so that it is no longer a problem. Ideas for doing this are growing almost as fast as space debris. One proposal, originally made a decade ago by the American armed forces, would be to use ground-based lasers to change the orbits of pieces between 1cm and 10cm across by vaporising parts of their surfaces. This would produce enough thrust to cause the debris to re-enter the atmosphere. The proposal suggested a single laser facility would be enough to remove all junk of this size in three years. Another way of slowing junk down, and thus causing it to burn up in the atmosphere, was proposed this month by Alliant Techsystems, a firm based in Minneapolis. Alliant suggests building special satellites enclosed in multiple spheres of strong, lightweight materials. Debris hitting such a satellite would give up momentum—and thus velocity—with each collision. As a bonus, many objects large enough to cause damage would be shattered by the collisions into fragments too small to cause serious harm. However, many space agencies are considering a third option: robot missions that would dock with dead satellites and fire rockets either to boost them into “graveyard” orbits or to deorbit them completely, so they crashed into the sea. Jer-Chyi Liou, an expert on orbital debris at NASA, estimates that if such a mission started in 2020, and removed the five objects most likely to create future debris, it would more or less solve the space-junk problem. A knock-out blow? ESA is thinking about this sort of solution, too. It is the owner of what has—perhaps unfairly—been termed “possibly the most dangerous piece of space debris” by a recent article in SpaceNews. The debris in question is Envisat, one of the largest Earth-observation satellites yet built. At the moment it is still working, but when its fuel runs out, sometime between 2016 and 2018, it will become a giant piece of junk—one that will remain in a crowded orbit for 150 years. Or not. For even conservative estimates suggest there is one chance in four that it will be destroyed in a collision during that period. On the face of things, all this consideration of the problem is good. But this being space, where matters military are never far from the minds of those who think about it, there remains a serious question. Satellites are crucial to modern warfare. They spy on battlefields and on even the peaceful activities of enemies, rivals and questionable allies. They provide communication links. Knocking them out—as the Chinese practised with Fengyun-1C—would be a useful military trick.

Debris Kills Satellites

Space debris is as dangerous as space weapons to satellites
Hindustan Times’10

(Hindustan Times, Indian Newspaper, "Space junk as dangerous as weapons, warn scientists," 12/24/2010 pg online @ Lexisnexis//gh-arjun)
Washington, Dec. 24 -- Space debris-hundreds of thousands of pieces of space junk including broken satellites, discarded rocket stages and lost spacewalker tools-that crowd the corridors of Earth orbit now, are equally dangerous as the weapons, warn scientists. A new security report has warned that these objects are capable of doing some serious harm to working spacecraft if they hit them, and even pose a risk to people and property on the ground if they fall back to Earth, reports Fox News. Company Dossier The new Space Security 2010 report released by the Space Security Index, an international research consortium, represented space debris as a primary issue. Consideration of space debris as a major threat may cause the United States to take a more global view on the threat of space weapons, said Brian Weeden, technical adviser for the Secure World Foundation, an organization dedicated to the sustainable use of space. "This is an important realization, because before that much of the security focus was on threats from hostile actors in space. This is the first [national policy] recognition that threats can come from the space environment and nonhostile events," explained Weeden. These bits of garbage in space could eventually create a floating artificial barrier that endangers spaceflight for any nation, said experts. The Department of Defense's U.S. Space Surveillance Network has traced more than 21,000 objects larger than 4 inches (10 centimeters) in diameter. However, estimates have suggested that there are more than 300,000 objects larger than 0.4 inches (1 cm), not including several million smaller pieces. But the problem has become much worse since Kessler began studying the issue decades ago with Burton Cour-Palais, a fellow NASA researcher. Their 1978 research described how the debris cloud might continue expanding on its own because of an ever-higher probability of collisions that built upon each past collision. The overall traceable amount of space debris grew by about 15.6 percent, according to the Space Security 2010 report. NASA and other U.S. agencies could use national space policy as a chance to aggressively pursue solutions, such as using spacecraft propelled by solar radiation (solar sails) or other objects to take down a few select pieces of debris, said experts. 
Close calls happen 190 times a week

Committee on the Peaceful Uses of Outer Space 11 (7-18 February 2011, Forty-eighth session, Item 7 of the draft provisional agenda, "Towards Long-term Sustainability of Space Activities: Overcoming the Challenges of Space Debris: A Report of the International Interdisciplinary Congress on Space)

Space debris poses a risk in two major ways. First, it is a navigation hazard to operational satellites of all space-faring nations. A collision between a piece of debris and a satellite poses the risk of damage to, or even loss of, the satellite. In the event of a collision in outer space, even particles as small as a few millimeters can damage a critical component and end the mission of an operational satellite, due to their very high relative velocities. Satellite owner-operators are faced with a tough choice — do they invest resources into the ability to detect and determine whether or not their satellite will conjunct with another object? Or do they simply let it be and hope that they are not involved in the unlikely collision? And even if they do have the resources to determine that there will be a close approach, satellite owner operators must weigh the fuel and opportunity costs of any avoidance manoeuvre against the risk of collision and possibility of losing the entire satellite . These are not theoretical debates: in November, 2010, the U.S. military announced that its conjunction assessment screening of all operational satellites produced on average 190 close encounters per week. Based on these warnings, satellite operators around the world performed an average of three collision avoidance manoeuvres a week throughout 2010. 
Debris Kills Satellites

Long term threat of space debris guarantees satellite destruction—collisions empirically proven

Wright’7, David Wright, codirector and senior scientist with the global security program of the Union Concerned Scientists in Cambridge, Massachusetts, October 2007. “Space Debris”. Article published in Physics Today.

http://www.ucsusa.org/assets/documents/nwgs/wright-space-debris-physics-today.pdf
The debris threat to satellites has two aspects. The first is the near-term threat due to the current or near-term debris population. The second is the long-term evolution of the space environment as the debris population increases over the next few centuries due to the continuing release of debris from on-going space activities and to breakups of large objects that are already in space. In the near term, the density of debris large enough to cause serious damage to satellites is sufficiently low that the risk of a damaging collision over the operational lifetime of a satellite is small. However, at some altitudes the risk is approaching the level of risk from other problems that may affect the operation of a satellite. If the debris density increases significantly, the probability of damage from debris could become the primary threat to satellites in some parts of space. Although the debris risk to satellites is relatively low, such collisions have taken place. IN 1996 the French military satellite Cerise had its stabilization arm severed by a brief-case sized piece of an Arian rocket. Debris collisions with inactive satellites have also been seen.
Satellites Internal Link: Heg (1/2)
Space debris destroys US satellites- tanks heg

Ansdell’10, Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010.

http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
It is likely that space debris will become a significant problem within the next several decades. Predictive studies show that if humans do not take action to control the space debris population, an increasing number of unintentional collisions between orbiting objects will lead to the runaway growth of space debris in Earth’s orbit (Liou and Johnson 2006). This uncontrolled growth of space debris threatens the ability of satellites to deliver the services humanity has come to rely on in its day-to-day activities. For example, Global Positioning System (GPS) precision timing and navigation signals are a significant component of the modern global economy; a GPS failure could disrupt emergency response services, cripple global banking systems, and interrupt electric power grids (Logsdon 2001). Furthermore, satellite-enabled military capabilities such as GPS precision-guided munitions are critical enablers of current U.S. military strategies and tactics. They allow the United States to not only remain a globally dominant military power, but also wage war in accordance with its political and ethical values by enabling faster, less costly warfighting with minimal collateral damage (Sheldon 2005; Dolman 2006, 163-165). Given the U.S. military’s increasing reliance on satellite-enabled capabilities in recent conflicts, in particular Operation Desert Storm and Operation Iraqi Freedom, some have argued that losing access to space would seriously impede the ability of the United States to be successful in future conflicts (Dolman 2006, 165).

The military depends on satellites
Kaiser 11 (Dustin Kaiser, Senior Space Analyst at Futron, 1/11, "Military Communications A Key Target For Satellite Services," http://www.milsatmagazine.com/cgi-bin/display_article.cgi?number=1620673149)

The WGS constellation is a fleet of military satellites, currently three of which are in operation, which is intended to provide the majority of U.S. military operated satellite communication. Each WGS satellite operates at Ka-and X-band, providing between 2.1 and 3.6 Gbps of data throughput. In addition to the three satellites on- orbit, three more are in production for launch over the next three years, with the last of these being jointly funded by the Australian MoD. The U.S. government also recently authorized $182 million to start work on a seventh satellite, and it is projected that as many as 12 WGS satellites may be built, some with other allied military funding. The number of WGS satellite procured will impact the level of U.S. military demand for commercial satellite communications.
Satellites Internal Link: Miscalc

Loss of a satellite could trigger international conflict
Black and Butt ’10 Samuel Black is a research associate at the Henry L. Stimson Center. Previously, he was a research assistant at the Center for Defense Information. He holds undergraduate degrees in government and politics and a graduate degree in public policy from the University of Maryland. Yousaf Butt is a staff scientist in the High-Energy Astrophysics Division at the Harvard-Smithsonian Center for Astrophysic. Previously, he worked on NASA's orbiting Chandra X-Ray Observatory Project and served as a research fellow at the Union of Concerned Scientists' Global Security Program. He holds a PhD in experimental nuclear astrophysics. Journal published March 2010. “The Growing Threat of Space Debris”. Bulletin of the Atomic Scientists vol. 66.

The United States is heavily reliant upon satellites. These satellites save lives, strengthen the economy, and provide invaluable support to the military and intelligence services. To wit, there are approximately 300,000 emergency GPS receivers used in the United States to aid search and-rescue teams, and the space industry supports about 729,000 U.S. jobs. 1 During the 2003 invasion of Iraq, precision-guided munitions, most guided by GPS-based satellite navigation, made up two thirds of all the bombs used. 2 Yet satellites are also highly vulnerable. The space environment is a harsh vacuum that is constantly swept by solar storms, naturally occurring micrometeoroids, and a hail of fast-moving space debris. Most satellites travel at speeds ranging from 3.1 kilometers per second to 7.8 kilometers per second—many times faster than a bullet. 3 When satellites and space debris collide at such speeds, the results can be catastrophic. In peacetime, the consequences include damage or destruction worth many millions of dollars and a gap in satellite services. If a collision occurs during a crisis, it could be difficult to tell whether it was an accident or a purposeful act, which might exacerbate tensions or spark an armed conflict. Space debris also could damage communications and intelligence-gathering satellites when they are needed most
Internal Link: Heg (2/2)

Satellites are essential for military projection
Kaiser 11 (Dustin Kaiser, Senior Space Analyst at Futron, 1/11, "Military Communications A Key Target For Satellite Services," http://www.milsatmagazine.com/cgi-bin/display_article.cgi?number=1620673149)

The U.S. DoD’s FY 2011 budget outlines key structural changes that will increase demand for satellite communications through increases in targeted personnel (e.g., Special Forces) as well the conversion of Army Multi-functional and Functional Support (MFF) brigades to a modular design with satellite capability driven down through the brigade to the company level. These are examples of strategic decisions driving military demand throughout the globe. In addition to satellite communications providing the medium for tactical and strategic force projection, satellite communications supports troop morale. Access to the Internet and the ability to stay in touch with friends and family is a capability that helps retain professional soldiers within the armed forces during repeated overseas deployments. Morale support will likely become increasingly important as the hyper connected millennial generation constitutes an increasingly larger percentage of the military. To help enable access to commercial bandwidth, the U.S. military is pushing for new military broadband terminals to be compatible with commercial satellites. Naval forces are deployed for long periods of time. The U.S. Navy in particular projects military force through the deployment of ships in locations around the globe. These ships currently have an average of 12 Mbps. U.S. Naval planners plan to increase through put to ship to 20-100 Mbps during the forecast period.
Satellites support ISR capabilities
Kaiser 11 (Dustin Kaiser, Senior Space Analyst at Futron, 1/11, "Military Communications A Key Target For Satellite Services," http://www.milsatmagazine.com/cgi-bin/display_article.cgi?number=1620673149)
The strongest trends impacting military demand for commercial satellite capacity over the next decade include growing use of satellite capacity to support new types of warfighting, which are increasingly dependent on broadband communications. Key among these are the expanded global troop deployments, primarily by U.S. defense forces, as well as use of satellites to support Intelligence, Surveillance and Reconnaissance (ISR) activities, in particular those carried out using a variety of Unmanned Aerial Vehicles (UAVs) or Remotely Piloted Aircraft (RPAs). While commercial satellites have increasingly been used to meet these requirements, there is still a bias in the military for specialized, proprietary capabilities, using military satellites. Given the range of uncertainty regarding development and deployment of new technologies, new regulations, and new market solutions, Futron’s forecasting includes projection of a series of possible future states, not just a single demand scenario, with the key variables summarized below. Futron’s assessment of demand for commercial military satellite communications suggests that the market is significantly larger than generally perceived, due to sizable demand for classified operations and agencies, as well as a rapidly increasing international customer base. Futron estimates the 2009 market size for the military segment at 390 TPEs for C-, Ku-, and Ka-bands, with a baseline forecast for the addition of almost 300 units through 2019, or 5.6 percent annual growth over ten years. Futron’s forecast includes a full alternate view representing conversion of demand into Mbps, with military demand in 2009 estimated at almost 16 Gbps, growing to over 28Gbps in 2019. While the United States military and security forces represent the largest buyer, demand from international security forces is anticipated to grow in aggregate terms as well as an overall percentage of demand. Fast followers, such as NATO allies and Israel, will continue to require increased supply of commercial capacity. Other governments in the Middle East, Japan, Australia, and India will also likely require international commercial capacity. The geographic demand requirements will include in-theater operations as military communications are pushed lower into the warfighter ranks, as well as “home country” demand tied to training, backhaul, and redistribution of data. Assumptions/Methodology While Futron’s forecast covers global military demand for commercial satellite communications capacity, it is estimated that U.S. military demand accounts for approximately 90 percent of global military demand for commercial satellite services. 
Satellites Internal Link: Econ

Space junk takes out GPS satellites which are key to the economy

Ansdell 10 Megan Ansdell, graduate student with a master in international science and technology at the George Washington space society and a graduate student group of the space policy institute - she focuses in space policy. Published in 2010. http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
It is likely that space debris will become a significant problem within the next several decades. Predictive studies show that if humans do not take action to control the space debris population, an increasing number of unintentional collisions between orbiting objects will lead to the runaway growth of space debris in Earth’s orbit (Liou and Johnson 2006). This uncontrolled growth of space debris threatens the ability of satellites to deliver the services humanity has come to rely on in its day-to-day activities. For example, Global Positioning System (GPS) precision timing and navigation signals are a significant component of the modern global economy; a GPS failure could disrupt emergency response services, cripple global banking systems, and interrupt electric power grids (Logsdon 2001).
GPS key to global finance

DeBlois ‘3 Bruce M. DeBlois is Director of Systems Integration at BAE SYSTEMS, Reston, Virginia. He was formerly Adjunct Senior Fellow for Science and Technology at the Council on Foreign Relations (CFR). 7/5/3 “The Advent of Space Weapons”.
There is a common theme running through this and other recent space policy studies. In the words of the commission report, "the security and economic well being of the United States and its allies and friends depends on the nation's ability to operate successfully in space." This is clearly a valid conclusion, but one that has seemingly not yet made much of an impression on the public's consciousness. The availability of the many services dependent on space systems appears to be taken for granted by the public. However, if space capabilities were denied to the U.S. military, it would be impossible to carry out a modern military operation, particularly one distant from the United States. The civilian sector is equally dependent on space. Communication satellites carry voice, video, and data to all corners of Earth and are integral to the functioning of the global economy. The commission noted that failure of a single satellite in May 1998 disabled 80 percent of the pagers in the United States, as well as video feeds for cable and broadcast transmission, credit card authorization networks, and corporate communication systems. If the U.S. GPS system were to experience a major failure, it would disrupt fire, ambulance, and police operations around the world; cripple the global financial and banking system; interrupt electric power distribution; and in the future could threaten air traffic control.
Loss of space assets would cost hundreds of billions

Logsdon ‘7 John M. Logsdon (logsdon@gwu.edu) is director of the Space Policy Institute at George Washington University's Elliott School of International Affairs in Washington, D.C. No date given: updated 2007. 
Hundreds of billions of dollars in resources are invested in globally exposed assets orbiting the earth that directly support national economies and militaries, and in general, the twenty-first century civilized way of life. The total economic impact resulting from the destruction of space-based resources would be far greater than the loss of revenues from these assets, as many other sectors rely critically on satellite-related services. As such, any exposed and valuable asset isa target for adversaries a target warranting protection. 6 The threat includes well-funded terrorists or the possibility of space collateral damage from rogue actors perceiving a military threat from an adversary in space, and responding against it (i.e., the impact to commercial and civil activities is simply a by-product of an assault on military activities). The emergence of microsatellites and possibilities for space mines must not be overlooked. While space-based weapons might not be the most obvious means of defending on-orbit assets, concepts of on-orbit weapons co-located with at-risk assets, with automated kinetic or directed energy intercept capability, must be considered. In a future of thousands of critically important and valuable national and international space assets some will, if left unchecked, inevitably support self-defense mechanisms that by any definition would constitute weapons in space.
AT: No Impact- Debris Too Small

Small debris can affect Satellites 

Wright 2007 

(David Wright, Union of Concerned Scientists, David Wright is a senior scientist and co-director of the Global Security Program at the Union of Concerned Scientists (UCS). He is an established expert on the technical aspects of arms control, particularly those related to missile defense systems, missile proliferation, and space weapons, October 2007, Physics Today Volume 60 Issue 10 page 35 pg online @ physicstoday.org/resource/1/phtoad/v60/i10/p35_s1/gh-arjun) 

Controlling the production of debris is crucial to the sustainable use of space. But even without additional launches, let alone antisatellite tests, the amount of debris orbiting Earth will continue to increase far into the future. David Wright Figure 1 The space age began 50 years ago with the launch of Sputnik 1 by the Soviet Union on 4 October 1957. Since that time, some 4500 additional launches have taken place. Today 850 active satellites are in orbit, supporting a wide range of civil and military uses. The US owns and operates roughly half of those satellites, as shown in figure 1. As a result of this space activity, a tremendous amount of debris has been left orbiting in space. Orbital debris is any human-made object in orbit that no longer serves a useful purpose. It comes in the form of discarded equipment and rocket stages, defunct satellites, bolts and other hardware released during the deployment of satellites, and fragments from the breakup of satellites and rocket stages. Space debris is a growing concern. With their high speed in orbit, even relatively small pieces of debris can damage or destroy satellites in a collision. Since debris at high altitudes can stay in orbit for decades or longer, it accumulates as more is produced. As the amount grows, the risk of collisions with satellites also grows. If the amount of debris at some altitudes becomes sufficiently large, it could become difficult to use those regions for satellites. There is currently no effective way to remove large amounts of debris from orbit, so controlling the production of debris is essential for preserving the long-term use of space.

Any sized debris can damage a satellite 

Wright 2007
(David Wright, Union of Concerned Scientists, David Wright is a senior scientist and co-director of the Global Security Program at the Union of Concerned Scientists (UCS). He is an established expert on the technical aspects of arms control, particularly those related to missile defense systems, missile proliferation, and space weapons, October 2007, Physics Today Volume 60 Issue 10 page 35 pg online @ physicstoday.org/resource/1/phtoad/v60/i10/p35_s1/gh-arjun) 

Debris between 1 mm and 1 cm in size can damage a satellite if it hits a vulnerable area. Shielding can protect against objects of that size, but adding shielding increases the cost both of building satellites and of launching them, and many satellites have minimal shielding. Debris larger than about 1 cm can seriously damage or destroy a satellite in a collision, and there is no effective shielding against such particles. Debris particles larger than 1 cm but too small to be tracked are especially dangerous because satellites are unlikely to have warning to allow them to avoid colliding with such objects. Debris larger than 10 cm may be massive enough to create large amounts of additional debris in a collision with a satellite or another large piece of debris.
AT: Satellite Shielding
Shielding is not effective: Raises costs and no warning

Wright 07 (David Wright, 8/07, "Physics Today," Vol. 60 Issue 10, p35-40)
Debris between 1 mm and 1 cm in size can damage a satellite if it hits a vulnerable area. Shielding can protect against objects of that size, but adding shielding increases the cost both of building satellites and of launching them, and many satellites have minimal shielding. Debris larger than about 1 cm can seriously damage or destroy a satellite in a collision, and there is no effective shielding against such particles. Debris particles larger than I cm but too small to be tracked are especially dangerous because satellites are unlikely to have warning to allow them to avoid colliding with such objects. Debris larger than 10 cm may be massive enough to create large amounts of additional debris in a collision with a satellite or another large piece of debris.

***Soft Power***

Environmental Leadership

US not an environmental leader now

Esty and Ivanova 08 (Daniel C., Maria, Summer/Fall 2008, "Reclaiming U.S. Leadership in Global Environmental Governance," SAIS Review vol. XXVIII no. 2, 
The list of international environmental initiatives that the United States has failed to join has become longer. The United States has yet to ratify the 1982 Law of the Sea Treaty, the 1992 Basel Convention on Export of Hazardous Waste, the 1993 Convention on Biological Diversity, and, of course, the Kyoto Protocol (see Table 1 for a chronological overview of main international environmental conventions and the status of U.S. participation). The Bush Administration’s “go-it-alone” strategy in security issues has mirrored a similar unilateralism in the international environmental domain. Once a leader in international environmental policy, the United States has lost much of its political influence today. What is more, U.S. withdrawal from multilateralism has left the United Nations—the imperfect but important instrument for international cooperation—“in limbo, neither strengthened nor abandoned,”1 threatening the ability of the world community to resolve fundamental global problems. Two key dynamics now mark international environmental policy. First, while it is widely recognized that U.S. engagement and cooperation is not just important, but historically seen as essential for progress, other nations today seem willing to move ahead with or without the United States. Germany, for example, announced a national greenhouse gas emissions reduction target of 40 percent by 2020 and threatened to boycott the U.S. “major emitters” initiative launched outside the Kyoto framework. That the United States could have gotten itself crosswise with so many other nations on so many issues is unprecedented. As Jonathan Lash, President of the World Resources Institute, recently observed, the extraordinary degree of anger and confrontation on environmental matters “reflects increasing alarm on climate change and the level of frustration with the U.S.”

The US is necessary to lead climate change policy

Esty and Ivanova 08 (Daniel C., Maria, Summer/Fall 2008, "Reclaiming U.S. Leadership in Global Environmental Governance," SAIS Review vol. XXVIII no. 2, 
Third, mere U.S. participation in international environmental efforts will be insufficient. The United States must actively take a leadership role in bringing about a successful response to climate change and other issues. The history of past success in galvanizing the global community into action shows that the United States can and must take the lead. However, any attempt at U.S.-led reform without credible proof of genuine U.S. leadership based on common values and the common good is likely to be met with distrust and opposition. Finally, a commitment to revitalize the international environmental regime should be cast as part of a wider global effort for effective global governance. As the One UN concept29 and strategy are gaining momentum, the United States could lead the establishment of a Global Environmental Leadership Commission to examine options for structural reform in the environmental governance system. In conclusion, we turn to the words of Russell Train, one of the early environmental governance architects, who wrote in a memo to Henry Kissinger: “It is our belief that the U.S. currently has a strong position of leadership in environmental matters that should be built on. Specifically we need to develop sharp and substantive proposals that will be of interest not only to the industrialized countries but also to the developing world.” 29 While today the U.S. leadership position in international environmental affairs has been eroded, the time has come for a conceptual leap forward under a new Administration. The United States can and should become a leader again in the global environmental arena.

***Spaceflight***
Unchecked space debris would cause loss of access to space
Holbrook 2010
(Emily Holbrook, Emily Holbrook is the 

objects occurred in July 1996 when the French microsatellite Cerise was hit by part of an Ariane rocket. editor of Risk Management magazine and the Risk Management Monitor blog, August 26 2010 National Law Review pg online @ www.natlawreview.com/article/next-frontier-risk-space-debris/gh-arjun) 

You may remember back in February 2009 when the Iridium 33 and Russia’s Cosmos 2251 satellites collided in orbit somewhere above Siberia. The crash of the two objects resulted in more than 600 pieces of debris larger than a tennis ball being strewn about in space, adding to what scientists and researchers call space debris or space junk. The problem with the collision of satellites (many of which are non-working and have been abandoned in space to drift freely for eternity) is that it creates added debris in an already cluttered lower earth orbit, creating a hazard to operational satellites. The debris can also pose a threat to space stations — in March of last year, the crew of the international space station was forced to take cover in its escape capsule after learning that a piece of debris moving at 20,000 mph was heading towards them. Though the object missed the space station, it won’t be the last close call. We covered space risk in our May 2009 issue, stating that scientists are concerned about the “dangerous and possibly irreversible cycle of wreckage.” The worst case scenario for the problem of space debris is known as the Kessler Syndrome (named after NASA scientist Donald J. Kessler), a scenario in which the volume of space debris in lower earth orbit is so high that the risk of further collisions increases to the point where launches become nearly impossible. A space so cluttered with junk that the U.S. military (or any military for that matter), NASA or any weather, cable or GPS satellites cannot launch? Scary indeed. The latest issue of the Economist explores the ongoing problem of space pollution, stating that: At orbital velocity, some eight kilometers a second, even an object a centimeter across could knock a satellite out. According to the European Space Agency, the number of collision alters has doubled in the past decade. But there are possible solutions to clearing the massive amount of space junk out there. The following are a few ideas put forth in the aforementioned article: Use ground-based lasers to change the orbits of pieces by vaporizing their surfaces. Apparently, the American armed forces claim one laser facility could complete the job in a matter of three years. Alliant Techsystems has proposed building special satellites enclosed in multiple spheres of strong, lightweight material. Debris that came into contact with the satellite would lose momentum and velocity with each collision. “As a bonus, many object large enough to cause damage would be shattered by the collision into fragments too small to cause serious harm.” Robots. That’s right — robots. Many space agencies are considering the option of sending robots into space to dock with dead satellites and fire rockets to either boost them into an uninhabited orbit or deorbit them completely. Whatever these agencies decide, something should be done quickly to remedy the situation. For every day that passes, more space junk accumulates. Let us not come to realize the dreaded Kessler Syndrome. 

Collisions mean LEO orbits will be unusable by 2050
Williamson 4, Mark Williamson, space technology consultant, 2004, “Protection of the space environment: the first small steps” http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6V3S-4C6KPY2-G-2&_cdi=5738&_user=4257664&_pii=S0273117704002881&_origin=&_coverDate=12%2F31%2F2004&_sk=999659988&view=c&wchp=dGLbVzW-zSkWB&_valck=1&md5=e96ba5d05fb7f5d677d0a1771b2e07b2&ie=/sdarticle.pdf

For most observers, degradation of the space environment begins and ends with space debris, or manmade orbital debris – the inactive remnants or products of space hardware which remain in Earth orbit. This includes defunct satellites, launch vehicle upper stages, hardware jettisoned from manned and unmanned spacecraft, and even the combustion products of solid rocket motors in the form of tiny metallic particles. The larger objects are tracked on a continual basis and the evolution of their orbital paths is well understood, but many other smaller objects remain undetectable. For example, objects in low Earth orbit (LEO) at least 10 cm in diameter can, in principle, be tracked on a routine basis by the US Space Surveillance Network (SSN); indeed, about 10,000 objects are tracked, some 8600 of which are oﬃcially catalogued. Objects greater than 1 m in diameter can be detected in geostationary orbit (GEO), but the ability to detect them depends on many factors, including shape, material composition and the eccentricity of their orbit. About 2000 objects in GEO, including active and inactive satellites, are currently tracked by the SSN. According to NASA estimates, the population of particles between 1 and 10 cm in diameter is greater than 100,000, while the number of particles smaller than 1 cm probably exceeds tens of millions. Individual objects as small as 3 mm can be detected by ground-based radars, providing a basis for a statistical estimate of their numbers, while assessments of the debris population smaller than 1 mm can be made by examining impact features on the surfaces of returned spacecraft (albeit limited to spacecraft operating at altitudes below 600 km). Most orbital debris resides within 2000 km of the Earth’s surface, although the amount of debris varies signiﬁcantly with altitude and is concentrated at around 800, 1000 and 1500 km. A good deal of theoretical work has been done concerning predictions of how these debris populations may evolve, largely based on the premise that a single collision can produce a cascade effect, producing more and more debris. Some have concluded that certain low Earth orbits may become unusable by the middle of the century (Eichler and Rex, 1989; United Nations, 1999). Interestingly, the ﬁrst validated collision between two catalogued

SBSP Scenario

Space-based solar power happening now

Laflamme’10, Sara Laflamme, April 4, 2010.
www.greenerideal.com/alternative-energy/solar-energy/6951-space-based-solar-power-set-to-become-reality
There’s something about space that never ceases to capture our imagination. Although in this case it’s capturing our energy, or at least it has the potential to. The idea of space based solar power has been captivating minds since 1968, when Dr. Peter Glaser, an American scientist, presented the idea. The past fifteen years or so have seen a resurgence of space based solar power as a viable source of clean energy, with initiatives surfacing that seek to take it out of the realms of our imagination and into reality.  Space based solar power acts as a way to harness clean energy through solar panels placed on satellites in space. Sunlight is captured and converted into electricity that is transmitted to receiving stations on earth, where distribution would then be possible. The major advantage it has over terrestrial solar power is its ability to capture energy 24 hours of the day, as it would be uninterrupted by weather conditions, and that pesky thing called night. It has the ability to transfer energy in real time as it is needed, the potential to create a quarter of a million jobs in the US alone and of course provide clean energy.  Concerns have often been voiced over the possible side effects of the microwave beams on humans and animals. However, scientists claim that the beams will be received over a large area and are concentrated at a low level, proving to be of no harm. There has also been apprehension over the potential loss of energy when it comes to converting as well as making it affordable.  Technically feasible, and with so many potential benefits, space based solar power has largely been unrealized due to the lack of economic investment. Although in recent years this has been changing. In April of 2009 Pacific Gas & Electric, a California utility company, and Solaren Space signed a deal for an estimated $2 billion project to develop a system that would collect power from orbiting satellites. 2009 also saw the Japanese space agency, government and firms, such as Mitsubishi, initiate a $21 billion project over the next 30 years or so. In early 2010 EADS Astirum, a European space company announced its search for partners to help it launch a solar power demonstration in orbit, citing one of its biggest challenges as finding investors.  The move towards space based solar power yields enormous promise. When the costs are compared to something like nuclear energy it reveals that space based solar power is truly a competitive alternative. There is no doubt that we will soon be seeing the benefits of space’s unending capture of our imaginations in the form of clean energy.  
Space debris blows up SBSP

Akahoshi 8, Y. Ajahoshi, Kyush Institute of Tech et al., July 2008, “Influence of Space Debris,” International Journal of Impact Engineering.

Recently, long duration operations spacecraft, higher in power, higher in potential, and the solar array especially higher in potential have been proposed for the actualization of large space platform for industrial use, such as the space factory, the space hotel, and solar power satellite. The use of high power in future space missions calls for high voltage power generation and transmission to minimize the energy loss and the cable mass. Satellites after their end of life, upper stages of rockets and the parts and fragments from them are called space debris. Solar arrays that are designed for long periods of operation are more likely to be impacted by space debris. The potential for impact is greater as the size of the satellites is larger. When space debris collides with active solar arrays, may cause generation of high density plasma included by impact. Then plasma grows up by surrounding plasma, and the phenomenon called discharge might take place. Space debris poses an obvious mechanical damage hazard to space assets, and may also precipitate a catastrophic electrical discharge that disrupts or disables onboard systems. This discharge results in short circuits on the solar array and current does not flow into the satellite. This fact yields to the reduction of electric power of the solar away, and the impact influences on satellite missions.
[*insert any SPS impact here*]

Debris Stops Spaceflight

Space debris collisions threaten future space activities

Seishiro et al.’4, Kibe Sieshiro, Kawamoto, Satomi, Okawa, Yasushi, Terui, Fuyuto, Nishida, Shin-Ichiro, and Gabriele Gilardi, 2004.
R&D of an Active Removal System for Post Mission Space Systems. Science and Technology Series. Vol. 109, no. Space Debris Space Traffic Management 2003, pp. 449-462.

It is widely recognized that Space Debris is becoming a serious threat to human space development activity. Unless steps are taken now, cascading collisions might cause an exponential increase in the quantity of small size debris and inhibit our future activities in space. The best way to mitigate the problem of debris pollution around the earth is not to generate any new debris from now on. Furthermore, de-orbiting or re-orbiting space systems to minimize the possibility of collisions with other debris, which generate great quantities of dangerous small size debris, is also believed to be an effective and indispensable countermeasure.
Specifically, debris poses a serious threat to spaceflight

Eichler and Rex’ 90, P. Eichler, D. Rex, Technical University of Braunschweig, 1990. Chain reaction of debris generation by collisions in space- a final threat to space flight?
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6V1N-4811KBY-3J-1&_cdi=5679&_user=4257664&_pii=009457659090043K&_origin=&_coverDate=12%2F31%2F1990&_sk=999779999&view=c&wchp=dGLbVlW-zSkWB&md5=cfd5575ebd6e80c3194f339bcf6434e7&ie=/sdarticle.pdf
The number of man made objects orbiting around the earth has already reached a level that the collision risk has become a serious consideration for all larger spacecraft. However, a far greater threat to spaceflight in general may emerge: the debris generated by collisions in space can initiate a self sustained chain reaction which could lead to the formation of an artificial debris belt. Spaceflight could then become impossible in certain altitude regions for many centuries. As a result of the detailed analysis, it was found that the population of larger space objects is of decisive importance for the fragment generation by collisions. The critical population for the setting-in of a chain reaction is only about 2 to 3 times the current population and could be reached within 20 to 50 years, if spaceflight activities will be continued as in the past. Therefore, within this time frame the number of larger space objects must be limited, e.g. by active controlled reentry manoeuvres after the end of their missions
Spaceflight Impact: Extinction

Space exploration capabilities are necessary for the survival of the human race

Griffin 07 (Michael Griffin, NASA Administrator, 1/26/07, "The Role of Space Exploration in the Global Economy," World Economic Forum)
The brief history of humans is next to nothing compared to the history of other life on Earth, and even less so compared to the age of our solar system or of the universe. Our species hasn't been around long enough to have experience a cataclysmic extinction event. But they will occur, whether we are ready for them or not. In the end, space exploration is fundamentally about the survival of the species, about ensuring better odds for our survival through the promulgation of the human species. But as we do it, we will also ensure the prosperity of our species in the economic sense, in a thousand ways. 

Spaceflight Internal Link: Heg (1/2)

Achievements in space are the only way to improve our influence

Stone 11 (Christopher, 3/14/11, " American leadership in space: leadership through capability," The Space Review, http://www.thespacereview.com/article/1797/1)

When it comes to space exploration and development, including national security space and commercial, I would disagree somewhat with Mr. Friedman’s assertion that space is “often” overlooked in “foreign relations and geopolitical strategies”. My contention is that while space is indeed overlooked in national grand geopolitical strategies by many in national leadership, space is used as a tool for foreign policy and relations more often than not. In fact, I will say that the US space program has become less of an effort for the advancement of US space power and exploration, and is used more as a foreign policy tool to “shape” the strategic environment to what President Obama referred to in his National Security Strategy as “The World We Seek”. Using space to shape the strategic environment is not a bad thing in and of itself. What concerns me with this form of “shaping” is that we appear to have changed the definition of American leadership as a nation away from the traditional sense of the word. Some seem to want to base our future national foundations in space using the important international collaboration piece as the starting point. Traditional national leadership would start by advancing United States’ space power capabilities and strategies first, then proceed toward shaping the international environment through allied cooperation efforts. The United States’ goal should be leadership through spacefaring capabilities, in all sectors. Achieving and maintaining such leadership through capability will allow for increased space security and opportunities for all and for America to lead the international space community by both technological and political example. 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. 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.

Internal Link: Heg (2/2)

Space flights create perception of US leadership- key to heg

Griffin’5, Michael Griffin, previous NASA Administrator, December 2, 2005. Leadership in Space: Selected Speeches of Nasa Administrator Michael Griffin, May 2005-October 2008, print.

For many years, our country has been rightly recognized as the world leader in the exploration and use of space, and in developing and deploying the technologies that make space leadership possible. Our determination to be first on the moon and preeminent in other space activities resulted in some of the iconic movements of the 20th century and helped solidify American leadership in the generation after World War II. But, as they say, that was then and this is now. We cannot rest on, nor be satisfied with, past accomplishments. The true space age, in which humans will explore the worlds beyond our own, is just getting underway. Leadership in establishing a human presence in the solar system will, in my judgment, be a key factor in defining world leadership on earth for generations to come.

***Solvency***

Solvency – EDDE (1/2)
EDDEs solve—cheap, effective, power-efficient 

Jerome Pearson, STAR president, DoD and NASA tech developer, once researcher for NASA and the Air Force Research Laboratory, 10. “Active Debris Removal: EDDE, the Electrodynamic Debris Eliminator,” prepared for the International Astronautical Congress, http://www.star-tech-inc.com/papers/EDDE_IAC_Final_Paper.pdf
The most near-term and technically advanced method presented was a roving space vehicle that can capture LEO debris objects in nets and drag them down safely out of the space lanes. EDDE, the ElectroDynamic Debris Eliminator, is the first space vehicle that can remove all the large debris from LEO at reasonable cost4. EDDE is a new kind of space vehicle5. It is not a rocket that accelerates a payload by throwing propellant mass in the opposite direction. EDDE is an electric motor/generator in space. It maneuvers by reacting against the Earth’s magnetic field, and uses no propellant. This means that it is not limited by the Tsiolkovsky rocket equation. It can produce enormous delta-Vs of hundreds of km/sec over its operational lifetime. An EDDE vehicle equipped with solar panels for power and expendable capture nets could safely remove from orbit its own mass in debris each day on average. The principle of operation of an EDDE vehicle is shown in Figure 2. 
EDDE key to check an escalating space debris problem
Paul Marks, New Scientist senior tech correspondent, 2/12/11. “Clearing the Heavens, One Piece at a Time,” New Scientist volume 209, issue 2799 via Science Direct
As the cloud of space junk shrouding the Earth grows ever denser, the most sophisticated garbage collectors of all time are taking shape IN SEPTEMBER 2009 a giant robotic arm beneath the International Space Station plucked an uncrewed Japanese cargo ship from the void of space. It was the first time this spectacular capture mechanism had been tried, but this robotic grab was no one-off. On 27 January this year, the Japanese space agency, JAXA, was involved again with HTV2, its second cargo craft (pictured). The feats show that "robotic capture" can be a reliable option in orbit. Their success was critical for engineers developing technologies designed to clear space debris, because they need related orbital snatch-and-grab technology to drag defunct satellites to a lower orbit to burn up on re-entry. This matters because there are now 22,000 human-made objects larger than 10 centimetres across in orbit and half a million larger than 1 centimetre -- and all pose a grave risk to space missions. More debris is on its way. Hugh Lewis, a space scientist at the University of Southampton in the UK, has calculated that the debris population in low Earth orbit will increase by at least 33 per cent over the next two centuries. Even if space agencies never launched another rocket, the cloud of debris will continue to grow as pieces of space junk crash into one another. There are a number of ideas about how best to go about clearing up this mess. At Star Technology and Research (STR) in Mount Pleasant, South Carolina, Jerome Pearson proposes a scheme in which a spacecraft comprising a conducting-cable tether would orbit Earth, grabbing debris and casting it into lower orbits (see diagram, far right). Studded with solar arrays that generate electric current in the cable, STR's Electro Dynamic Debris Eliminator (EDDE) slowly rotates and uses the current's interaction with Earth's magnetic field to change its orbit. EDDE is manoeuvred until it matches orbits with the target, and rotates so it either robotically grabs the junk or ensnares it in a net. The debris can then be slung into a lower, re-entry orbit or EDDE can descend and then release it.  
EDDEs can be deployed by 2013—leads to a full cleanup of LEO
Clay Dilliow, staff writer, 8/16/10. “DARPA’s Giant Space Junk Net Could Remove Almost All Debris” in Popular Science, http://www.popsci.com/technology/article/2010-08/darpas-space-junk-remover-will-net-orbiting-debris-leo
Once EDDE has a piece of space junk cornered, it can either hurl it into the South Pacific where it has little chance of doing any harm, or put it on a trajectory to burn up during re-entry. Or, Star insists, the pieces of junk could be recycled right there in space to create raw materials for the construction of future orbiting space stations or satellites. It sounds pretty out there, but Star has already begun testing the tech and should conduct a test flight in 2013. If that succeeds, EDDEs could begin a full cleanup operation in LEO by 2017.

Solvency – EDDE (2/2)
EDDEs solve best—comparative 
Jerome Pearson, STAR president, DoD and NASA tech developer, once researcher for NASA and the Air Force Research Laboratory, 10. “Active Debris Removal: EDDE, the Electrodynamic Debris Eliminator,” prepared for the International Astronautical Congress, http://www.star-tech-inc.com/papers/EDDE_IAC_Final_Paper.pdf
These rates are possible over altitudes of about 300 km to 1000 km, and are reduced at higher altitudes by lower magnetic field strength and plasma density. A bare EDDE vehicle without a payload could go from the International Space Station 51.6 inclination orbit to 90-inclination polar orbit in about 3 weeks, a delta- V of nearly 5 km/sec. Using conventional rockets for space debris removal is extremely difficult. To launch a satellite into low Earth orbit, it must be given a velocity of 7 or 8 km/sec. With chemical propellants, even our best launch vehicles put only about 4% of the total launch mass into orbit. But to change the orbit of a satellite already in orbit can require even higher velocities. For example, to move a satellite from equatorial to polar orbit takes 1.4 times the orbital velocity, or about 10-11 km/sec. It would actually be easier to launch another satellite from the ground than to make this orbit change! Launching a chemical rocket from the ground to remove the debris, each piece in its own orbit, would be extremely expensive. The enormous advantage that the propellantless EDDE vehicle has over conventional rockets is shown in Table II, which compares different propulsion systems in performing the task of removing the 2465 objects in LEO weighing over 2 kg. Propulsion System Isp, sec Number of Vehicles Total Mass in Orbit Bipropellant 300 900 800 tons NH3 Arcjet 800 300 250 tons Ion Rocket 3,000 120 65 tons VASIMR 10,000 30 25 tons EDDE --- 12 1 ton Table II: Propulsion System Requirements for Debris Removal A typical bipropellant chemical rocket might have specific impulse of 300 seconds, and the table shows that this task would require 900 vehicles weighing 800 tons. Higher-Isp systems include arc jets, ion rockets, and the recently-tested Variable Specific Impulse Magneto-plasma Rocket (VASIMR) championed by former NASA astronaut Franklin Chang-Diaz of Ad Astra11. These systems also require higher power. But even VASIMR would require 25 tons in orbit to remove all the debris, more than 20 times the mass of 12 EDDEs, a little over 1 ton. Twelve EDDEs could remove all 2465.   

EDDE solves better than tethers or chemical rockets

Jerome Pearson, STAR president, DoD and NASA tech developer, once researcher for NASA and the Air Force Research Laboratory, 10. “Active Debris Removal: EDDE, the Electrodynamic Debris Eliminator,” prepared for the International Astronautical Congress, http://www.star-tech-inc.com/papers/EDDE_IAC_Final_Paper.pdf
There are other methods for debris removal using electrodynamic tethers, but they are far less effective and far more risky than EDDE. It has been suggested that rockets could be used in a single orbit inclination to attach drag devices such as balloons or passive electrodynamic tethers to drag the debris down.  Debris removal using chemical rockets will be much more expensive by itself, but there is also another problem. These devices do not actively control the debris for collision avoidance during deorbit, have much larger collision cross-sections than the debris, and add to the collision risk during their longer de-orbit times. Using passive electrodynamic tethers, for example, would require having multikilometer tethers on hundreds of objects over years as they slowly spiral down to re-entry. This would result in a huge additional collision risk, especially to ISS. By contrast, EDDE removes debris objects quickly, each object within days, and actively avoids all tracked objects while dragging debris to disposal. 


Solvency – EDDE is Multipurpose
EDDE has alternative purposes—recycles, monitors weather, fixes and transports satellites

Jerome Pearson, STAR president, DoD and NASA tech developer, once researcher for NASA and the Air Force Research Laboratory, 10. “Active Debris Removal: EDDE, the Electrodynamic Debris Eliminator,” prepared for the International Astronautical Congress, http://www.star-tech-inc.com/papers/EDDE_IAC_Final_Paper.pdf
EDDE can be used for a variety of useful purposes other than debris removal. To limit the dangers from re-entry, EDDE can deliver debris objects to a space processing facility that uses the aluminum in large upper stages as raw material for space processing and space manufacturing. EDDE can deliver payloads to custom orbits, deliver fuel to operational satellites, deliver service modules to satellites, move satellites to new orbits, inspect failed satellites, and monitor space weather all over LEO. Multiple EDDE vehicles in different orbits could provide real-time maps of the ionosphere, keeping track of “space weather,” which affects satellite communication, and could also record the effects of solar flares and proton events on the Sun, which are dangerous to satellites and crew. Perhaps more importantly, after there is enough confidence in EDDE operations including capture, EDDE can deliver aged or failed satellites to ISS for repair, even from sun-synch orbit. This will want to use capture without nets, probably using the two-stage capture concept shown on page 23 of ref. 13. After capture, EDDE needs to torque the orbit plane to bring the satellite to ISS and release it. During the transfer, replacement parts can be sent to ISS. After delivery and repair, EDDE can take the satellite back to its original orbit or a new one, for continued operation. There have been billion-dollar satellites that failed soon after launch. Such on-orbit repair operations could be a very valuable part of full-scale ISS operations.   
Solvency – ORION (Ground Lasers)

NASA should increase funding for ORION

Smith’98, Delbert D. Smith, member of the American Bar Association (Air and Space Law and Science and Technology Law Sections), the Federal Communications Bar Association, the District of Columbia Bar, the American Institute of Aeronautics and Astronautics, the Society of Satellite Professionals International, the International Astronautical Federation, the International Institute of Space Law, studied at the University of Cambridge, Tri Columbia in the UK and at the University of Wisconsin, 1998. The Technical, Legal, and Business Risks of Orbital Debris.

http://heinonline.org/HOL/Page?handle=hein.journals/nyuev6&div=9&g_sent=1&collection=journals
Although the notion of cleaning up space has been criticized by officials as “unrealistic,” feasible project have been proposed.  One of these projects is known as ORION. By utilizing modest-powered laser and earth sensors, the ORION system would detect, track, and eliminate various-sized debris by nudging them out of their present orbit and forcing the debris to re-enter the earth’s atmosphere and harmlessly burn up. In completing this project, no engineering breakthroughs are needed. ORION would integrate current technologies into one system. NASA has indicated that after a year long study, Project ORION appears to be an “inexpensive international solution.” It has been projected that ORION could de-orbit up to 30,000 pieces of debris ranging from one centimeter to ten centimeters in size at below 800 kilometers altitude in two to three years for a total cost of $60 to $70 million. In comparing this estimated cost to the potential loss of a single satellite worth that amount or more or the price of other mitigation measures such as additional protective shielding, such an expense is relatively inexpensive. Currently, NASA has received some minor funding to continue its research efforts concerning ORIO. Once the proper funding is obtained, the system could be operational in two years.

Ground based lasers are simpler, cheaper, no risk of misperception or accidental damage
Mason et al 11 (James Mason, NASA Ames Research Center and Universities Space Research Association,William Marshall, NASA Ames Research Center and Universities Space Research Association, Creon Levit, NASA Ames Research Center, Jan Stupl, Center for International Security and Cooperation, Stanford University, 6/28/11,  "Orbital Debris: Debris Collision Avoidance," http://arxiv.org/PS_cache/arxiv/pdf/1103/1103.1690v2.pdf)
Space-based lasers have also been considered, but ground-based laser systems have the advantage of greatly simplified operations, maintenance and overall system cost. In this paper we propose a laser system using only photon momentum transfer for debris-debris collision avoidance. Using photon pressure as propulsion goes back to the first detailed technical study of the solar sail concept (Garwin, 1958). The use of lasers to do photon pressure propulsion was first proposed by Forward (1962). For the application of this to collision avoidance, a v of 1 cm/s, applied in the anti-velocity direction results in a displacement of 2.5 km/day for a debris object in LEO. This along track velocity is far larger than the typical error growth of the known orbits of debris objects. Such small impulses can feasibly be imparted only through photon momentum transfer, greatly reducing the required power and complexity of a ground based laser system. Additionally, this reduces the potential for the laser system to accidentally damage active satellites or to be perceived as a weapon.
Solvency – Space Lasers (1/2)
Lasers solve—avoids Kessler syndrome and cannot be used as a weapon. 

Jon Cartwright, staff writer, 3/15/11. “Lasers Could Nudge Space Debris Aside” published in Nature News, http://www.nature.com/news/2011/110315/full/news.2011.161.html

Now, James Mason, a NASA contractor at the Universities Space Research Association in Moffett Field, California, and his colleagues have come up with a variation on the laser broom concept that they claim is unlikely to be useful as a weapon. In a paper uploaded to the arXiv preprint server1, Mason and colleagues suggest using a medium-powered laser of 5–10 kilowatts to illuminate debris with light a few times more intense than sunlight, imparting just enough momentum to nudge the debris off course. "We think this scheme is potentially one of the least-threatening ways to solve a problem that has to be addressed," says Mason.

In the researchers' proposal, a piece of debris that has a high risk of collision would be tracked by another laser and a telescope. As the debris comes over the horizon, technicians would switch on the main laser and illuminate the debris until it reaches its highest point. If the debris isn't nudged far enough to avoid a collision the first time, the technicians would repeat the procedure for several days until the collision risk becomes negligible.

 With just one laser facility, Mason's group says, the number of debris collisions could be almost halved. What's more, by mitigating the number of collisions, the amount of debris would lessen as it slowly burns up in Earth's atmosphere. And that would avoid the onset of Kessler syndrome, the researchers say. 
Space-based lasers solve best

Schall ’98 Wolfgang Schall works for the German Aerospace Center, in the Institute of Technical Physics. April 1998. “Removal of small space debris with orbiting lasers”. SPIE Vol. 3343.
Space debris at low Earth orbits. (LEO) in the size range of 1 to 10 cm in diameter poses a severe threat on the International Space Station and other valuable space assets. High-power laser radiation may be the most feasible means to mitigate this problem. Under the irradiation of a high-power laser beam part of the debris material is ablated and provides an impulse to the debris fragment. Proper direction of the impulse vector allows either to deflect the object trajectory to miss the station (defense option) or to reduce the orbital energy of the debris and force it on a trajectory through the upper atmosphere. There the debris burns up instantaneously or after a few revolutions (cleaning option for LEO). A space based deployment of the laser is favored for several reasons: The lack of laser transmission through the atmosphere reduces the total system substantially, laser range and detection requirements are inferior and the laser can be used against an immediate threat. Peculiarities of the geometrical situation in the orbital plane are described. Based on a 100 kW average power laser, aluminum as a typical material, and some other assumptions, the capability and limitations with respect to the debris velocity and mass are calculated for both options of the laser utilization.
Spaceship-mounted laser cleans up debris

Bondarenko, et. al, 1997— Bondarenko has a PhD in mathematical and theoretical physics, Associate Professor of Quantum Macrophysics at Dnipropetrovsk National University. Sergiy F. Lyagushin is an associate professor of Quantum Macrophysics Division, and has more than 100 scientific and educational publications. March 1997.  “Prospects of Using Lasers and Military Space Technology for Space Debris Removal” <http://articles.adsabs.harvard.edu//full/1997ESASP.393..703B/0000703.000.html>

Technologies developed in the framework of SDI and similar programmes can be applied for space debris removal. Laser weapons have the best prospects of such applications. Mechanical impacts of pulsed lasers can clean up the graveyards in the geostationary orbit and the whole orbit. Some characteristic features of mechanical impact and rational types and ranges of laser plants are analyzed in the paper. The project of a space laser sweeper using nd laser is proposed, the laser plant being installed on board a space vehicle with powerful solar plant and electric thrusters. The programme of successive operations of the space vehicle in the GSO zone is put forward with further dispatching it to the Sun.

Solvency – Space Lasers (2/2)
Lasers solve – thermal and mechanical impact

Bondarenko, et. al, 1997— Bondarenko has a PhD in mathematical and theoretical physics, Associate Professor of Quantum Macrophysics at Dnipropetrovsk National University. Sergiy F. Lyagushin is an associate professor of Quantum Macrophysics Division, and has more than 100 scientific and educational publications. March 1997.  “Prospects of Using Lasers and Military Space Technology for Space Debris Removal” <http://articles.adsabs.harvard.edu//full/1997ESASP.393..703B/0000703.000.html>

Thus, only laser fighting plants have clear prospects of conversion application. The laser weapon provides directed power transfer with energy evolution in the surface layer of target. One should differ two basic types of lasers: continuous wave and pulsed lasers. Both types are capable of fighting military space objects. Continuous wave lasers with adequate tracking system can damage warheads. Pulsed lasers can provide not only thermal destruction of important units and shells, but also considerable changes of mechanical momentum. Both thermal and mechanical impact may be of use for solving the problem of space debris. Thermal impact can be applied for: a) heating space vehicles with nuclear power sources with the purpose of full evaporation of radioactive substances; b) heat striking small debris in congestions in GSO or libeation points for full or partial evaporation; c) destroying thermal protection of large fragments for further natural sublimation (the velocity of carrying away the mass of Zn bodies reaches 1 mm.year at the temperature of 180C which may be caused by solar radiation). Mechanical impact can be used for: a) deceleration of large-scale fragments without radioactive materials in low orbits for further burning out in the atmosphere b) braking of small debris (with dimensions > 10 cm) in low Earth orbits; c) trajectory changes of large space debris for moving it into an orbit-storage. Very thorough research of the possibility of active shielding and prospects of cleaning low Earth orbits with the aid of a special space vehicle equipped with a laser plant was presented in Ref. 4. Chemical HF laser was considered as the best choice for the mentioned purposes.

Laser pulses shift debris orbits

Bondarenko, et. al, 1997— Bondarenko has a PhD in mathematical and theoretical physics, Associate Professor of Quantum Macrophysics at Dnipropetrovsk National University. Sergiy F. Lyagushin is an associate professor of Quantum Macrophysics Division, and has more than 100 scientific and educational publications. March 1997.  “Prospects of Using Lasers and Military Space Technology for Space Debris Removal” <http://articles.adsabs.harvard.edu//full/1997ESASP.393..703B/0000703.000.html>

We regard orbit changes as the most important feature of fighting space debris in GSO since large-scale fragment utilization is more preferable than its evaporation from the point of view of space industrialization prospects. So we should examine laser mechanical impact in detail. Even laser pulses of very high energy carry small mechanical momenta because of extremely high light velocity, and their own momenta may be neglected. Therefore, the mechanical impact is due to jet forces caused by evaporated matter spreading into space. Space debris rotation is an additional factor accounting for the necessity of short pulse impact.
Solvency – Lasers (general)

Lasers solve—most effective way to clear debris. 

Johnathon W Campbell, USAFR Colonel, 12/2k. “Using Lasers in Space” Occasional Paper Number 20, Center for Strategy and Technology at Air War College, Maxwell Air Force Base, http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf

Laser propulsion is one  technique for using radiant energy rather than fuel on space vehicles for  the purpose of propulsion. In the case of removing orbital debris, the  surface material of the debris becomes the propellant. In essence, the  intensity of the laser must he sufficiently great to cause the material on the  surface of the object to form a vapor, which as this hot vapor expands  imparts a force or thrust to the object. For a given material and duration of  a laser pulse there is an optimum intensity above which the ability to  couple laser energy onto the material decreases.2 This is because the  resulting ionization of the vapor from the material effectively absorbs the  energy of the laser: This means that a series of short pulses is the most  effective way to generate propulsion for orbit debris.3  Since orbital debris consists of many materials, a debris removal  system must be designed with this in mind. The Orion study considered  laboratory experiments that were conducted with representative materials  and found useful models for the coupling of metals and nonmetals, as  shown in Figure 1. The optimum intensity is higher for metals than for  nonmetals, since energy tends to he conducted to the interior of the metal.  At higher intensities, however, the coupling is higher for metals than for  nonmetals because the onset of plasma formation above the optimum  intensity for nonmetals occurs at lower intensities.4 This system would he  effective against both metallic and nonmetallic targets in space, and could be effective against materials that arc at higher orbital altitudes. 
Lasers move debris away from collision: no threat

Cartwright 11 (Jon Cartwright, 3/15/11, "Lasers Could Nudge Orbiting Space Debris Aside," Scientific American, http://www.scientificamerican.com/article.cfm?id=lasers-nudge-orbiting-space-debris-aside)
Scientists at NASA have considered using a ground-based laser to mitigate debris collisions before. However, in their 'laser broom' concept, a powerful, megawatt-class laser would vaporize the surface of a piece of debris that is heading for another, causing the debris to recoil out of harm's way. But critics argued that the laser could be used as a weapon, as it could easily damage an enemy's active satellites. Indeed, both the United States and China have in the past 15 years been accused of testing the ability of ground-based lasers to 'dazzle' satellites and render them inoperable. Now, James Mason, a NASA contractor at the Universities Space Research Association in Moffett Field, California, and his colleagues have come up with a variation on the laser broom concept that they claim is unlikely to be useful as a weapon. In a paper uploaded to the arXiv preprint server, Mason and colleagues suggest using a medium-powered laser of 5-10 kilowatts to illuminate debris with light a few times more intense than sunlight, imparting just enough momentum to nudge the debris off course. "We think this scheme is potentially one of the least-threatening ways to solve a problem that has to be addressed," says Mason. In the researchers' proposal, a piece of debris that has a high risk of collision would be tracked by another laser and a telescope. As the debris comes over the horizon, technicians would switch on the main laser and illuminate the debris until it reaches its highest point. If the debris isn't nudged far enough to avoid a collision the first time, the technicians would repeat the procedure for several days until the collision risk becomes negligible. Risk reduction With just one laser facility, Mason's group says, the number of debris collisions could be almost halved. What's more, by mitigating the number of collisions, the amount of debris would lessen as it slowly burns up in Earth's atmosphere. And that would avoid the onset of Kessler syndrome, the researchers say. 

Medium powered lasers are feasible: commercially available parts

Mason et al 11 (James Mason, NASA Ames Research Center and Universities Space Research Association,William Marshall, NASA Ames Research Center and Universities Space Research Association, Creon Levit, NASA Ames Research Center, Jan Stupl, Center for International Security and Cooperation, Stanford University, 6/28/11,  "Orbital Debris: Debris Collision Avoidance," http://arxiv.org/PS_cache/arxiv/pdf/1103/1103.1690v2.pdf)
Past studies have looked into active debris removal using laser ablation. While these favorably assessed the feasibility of the approach, none of those systems have been developed and tested. One reason for this is their reliance on what are traditionally military-class systems. These are generally not commercially available or are one-of-a-kind experimental systems, making them very expensive and difficult to obtain. To avoid those shortfalls, we chose to restrict this study to medium power commercially available lasers and to shorten development times and reduce overall cost we also restrict this study to commercially available off-the-shelf technology for other parts of the system where possible. 
Solvency – Lasers (general)

Lasers track debris, protect satellites and reduce fuel use

Mason et al 11 (James Mason, NASA Ames Research Center and Universities Space Research Association,William Marshall, NASA Ames Research Center and Universities Space Research Association, Creon Levit, NASA Ames Research Center, Jan Stupl, Center for International Security and Cooperation, Stanford University, 6/28/11,  "Orbital Debris: Debris Collision Avoidance," http://arxiv.org/PS_cache/arxiv/pdf/1103/1103.1690v2.pdf)
The described system has a number of alternative uses, which may further improve the value proposition. Firstly, orbit tracks are a byproduct of target acquisition that can be used for orbit determination. Correlating these tracks would allow the generation of a very high accuracy catalog, similar to that being produced by the EOS facility at Mt. Stromlo. The return signal from laser illumination will potentially provide data for accurate estimation of debris albedo and, if the object is large enough to be resolved, size, attitude and spin state; thus helping space situation awareness more generally. Secondly, the concept of shielding high impact debris objects can be applied to protecting active satellites. The laser system could begin engaging the debris object following a high risk debris-satellite conjunction alert. The initial engagements would provide additional orbit information that may reduce the risk to an acceptable level. Continued engagement would perturb the debris orbit, potentially saving propellant by avoiding the need for a satellite maneuver. This could even be provided as a commercial service to satellite operators wishing to extend operation lifetimes by saving propellant.

Lasers create less debris, provide data, and shield satellites

Mason et al 11 (James Mason, NASA Ames Research Center and Universities Space Research Association,William Marshall, NASA Ames Research Center and Universities Space Research Association, Creon Levit, NASA Ames Research Center, Jan Stupl, Center for International Security and Cooperation, Stanford University, 6/28/11,  "Orbital Debris: Debris Collision Avoidance," http://arxiv.org/PS_cache/arxiv/pdf/1103/1103.1690v2.pdf)
Simulation of the long term effect of the system on the debris population is necessary to confirm our suspicion that it can effectively reverse the Kessler syndrome at a lower cost relative to active debris removal (although quite complementary to it). The scheme requires launching nothing into space - except photons - and requires no on-orbit interaction - except photon pressure. It is thus less likely to create additional debris risk in comparison to most debris removal schemes. Eventually the concept may lead to an operational international system for shielding satellites and large debris objects from a majority of collisions as well as providing high accuracy debris tracking data and propellant-less station keeping for smallsats.
Solvency – Lasers solve asteroids

Laser tech solves asteroids and saves money

Campbell 2k Jonathan W. Campbell, Colonel for the USAFR and advanced projects manager at NASA. He has a doctorate in astrophysics and space science from the University of Alabama. December 2000. “Using Lasers in Space”. <http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf>. Occasional paper no. 20 from the Center for Strategy and Technology.
An elegant, cost effective, and feasible approach is to use laser technology to solve this problem. It is estimated that a single ground- based laser facility that costs about $100 million and that operated near the equator could remove all orbital debris up to an altitude of 800 km in two years Since satellites typically cost several hundred million and given the half billion price tags on shuttle and Titan launchers, this investment is relatively small given the potential losses of rockets. Furthermore, the development of this technology will stimulate other approaches, including laser power beaming, deflecting asteroids, meteoroids, and comets, and propulsion for interstellar missions. In closing, this study addressed aproblem that the international community must resolve if we are to reduce the risk to spaceflight, and hence to economic progress, that is caused by orbital debris.
Asteroid strikes destroy civilization – magnitude overwhelms probability

Garshnek et. al, 2k
[ Victoria Garshnek, Global Human Futures Research Associates, David Morrison,  NASA Ames Research Center, Frederick M. Burkle Jr, Division of Emergency Medicine, Department of Surgery, John A. Burns School of Medicine “ The mitigation, management, and survivability of asteroid/comet impact with Earth,”  Space Policy 16 (2000) 213 - 222]

As far as we know, impacts are randomly distributed in time. Of the roughly 1500 (in number) kilometer-scale NEOs currently in Earth crossing orbits, some 30% have been found. Although we feel confident that Earth will not be struck in the foreseeable future by any of the known objects, we cannot say anything about the 70% that are not yet discovered. A comprehensive search has not yet been carried out and we must often speak in terms of probabilities. The chances of one of the undetected NEOs with a diameter of 1 km or more colliding with Earth in the next 50 years is about 1 in 20,000 [32]. The consequences would be catastrophic and global: there would be an impact winter, a collapse of agriculture and, possibly, the end of our civilization. However, chance is not really at work here. There either is or is not a NEO aimed to hit Earth in the next year or in the next century. There are those who believe that there is no escape from a large asteroid impact that would have global effects. A large object filling the atmosphere with dust, blotting sunlight, causing extreme cold and killing plants presents a complex emergency of unprecedented proportions. The disaster response problem can be immense. Smaller objects could cause continent wide destruction necessitating evacuation plans, which can be the ultimate logistic and public health nightmare. Staying in the projected area of devastation and being comfortable to the end does not "t with the human innate instinct to survive and most likely would not be the popular course of action. Hoping not to know about the impact coming is also not a solution. Other thoughts may center on hoping it does not hit in our lifetime * let it be a problem for future generations to deal with. All of these viewpoints are missing the key issue: is human civilization worth saving? Is everything we have been a part of in our lifetime and historically evolved from worth preserving? It is the collapse of civilization * the loss of thousands of years of the fruits of the arts, religion, and the sciences * that we should fear the most. In his opening statement to the Congressional hearings on the NEO threat on 24 March 1993 [32], the late US Congressman George E. Brown Jr. stated: `If some day an asteroid does strike the Earth, killing not only the human race but millions of other species as well, and we could have prevented it but did not because of indecision, unbalanced priorities, imprecise risk definition and incomplete planning, then it will be the greatest abdication in all of human history not to use our gift of rational intellect and conscience to shepherd our own survival, and that of all life on Eartha. 

Transparency Checks Perceptions of Lasers

Transparency checks the perception of lasers as weapons

Ansdell 10 Megan Ansdell, graduate student with a master in international science and technology at the George Washington space society and a graduate student group of the space policy institute - she focuses in space policy. Published in 2010. http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
Another major concern is the similarities between space debris removal systems and space weapons. Indeed, any system that can remove a useless object from orbit can also remove a useful one. There is an extensive and ongoing debate over space weapons, and in particular how to define them (Moltz 2008, 42-43). As the decades-long debate has failed to even produce a clear definition of the term, it will be nearly impossible to actively remove space debris without the use of devices that could be classified in some way as potential space weapons. Thus, openness and transparency will be an important element in the development, deployment, and operation of any space debris removal system so that it is not seen as a covert ASAT weapon. 

Solvency – Water Guns (1/2)
Water payloads catch all space debris

Hollopeter ‘9 James Hollopeter is the director of technology development at GIT Satellite Communications. Published in 2009. “Development of a Ballistic Orbital Debris Removal System”. <http://x-journals.com/2009/development-of-a-ballistic-orbital-debris-removal-system/>

Many payloads have been suggested to de-orbit the space debris. Most collect the debris and then de-orbit, while others such as tethers, would slowly lower the orbits until atmospheric drag takes over to de-orbit the debris. GIT’s approach is to use water, H2O, as the passive payload. It has the highest volumetric efficiency in the payload space. It can easily and predictably be deployed and has significant mass that will be used to reduce the debris orbital momentum. The payload would be launched retrograde to the target debris orbits. The resulting collisions would easily reduce the velocity of the smaller debris. The dispersion pattern of the water in space could be easily adjusted to accommodate the required velocity reduction for the target debris. Widely dispersed for very small objects of interest or narrowly dispersed for a focused collision of larger objects.

“Water gun” solves—limiting debris isn’t enough. 
Daniel Michaels, staff writer, 3/11/09. “A Cosmic Question: How to Get Rid of All That Orbiting Space Junk?” printed in The Wall Street Journal, http://online.wsj.com/article/SB123672891900989069.html

Like many aerospace engineers, Mr. Hollopeter is worried about thousands of pieces of useless equipment circling Earth. Bits of spent rocket boosters, old exploded satellites and tools dropped by space-walking astronauts are just some of the trash racing along in the near-vacuum of space.The volume of man-made space debris has grown so large that scientists say garbage now poses a bigger safety threat to the U.S. space shuttle than an accident on liftoff or landing. The International Space Station occasionally fires thrusters to dodge junk.

The problem hit home Feb. 10, when a defunct Russian military satellite smashed into an American one used for commercial communications, spewing shards across thousands of cubic miles. The crash prompted Mr. Hollopeter to refine designs for a concept he had long toyed with: Using aging rockets loaded with water to spray orbiting junk. His idea is that the extraterrestrial shower would gradually knock refuse down toward the atmosphere, where it would burn up, as would the launcher. The water would turn to steam.

"We need to treat space like a national park -- carry out what you carry in," says Heiner Klinkrad, who runs the European Space Agency's Space Debris Office in Darmstadt, Germany, and is chairman of the global Inter-Agency Space Debris Coordination Committee.

Dr. Klinkrad, a German aeronautical engineer who monitors European satellites, has long urged governments and commercial space operators to be neat when they launch. He says space agencies should design rockets that don't scatter bolts or straps in space as they release probes. New satellites should be built so they head earthward when their work-life ends, rather than continuing to orbit. Objects lower than roughly 125 miles self-immolate in the atmosphere. Still, limiting the amount of new debris isn't enough. Vast quantities of junk are already parked in space for centuries to come, and many engineers are working on how to get rid of it.

Water guns are comparatively cheap

Michaels ‘9 Daniel Michaels is a staff reporter of The Wall Street Journal, based in Paris, covering the global airline, aviation and aerospace industries, with a particular focus on Europe. He has been covering these industries since 1999. March 11, 2009. “A Cosmic Question: How to Get Rid of All That Orbiting Space Junk?” 
Multibillion-dollar budgets have parked people in space, allowed global telecommunications and brought Star Wars military systems within reach. But cleanup missions to pick up all the trash cast off by a launch are prohibitively expensive. "The problem with removing space debris is you don't have any financial benefit from doing it," says Dr. Klinkrad. To rocket scientists, who defy gravity for a living, that's an irresistible challenge. Mr. Hollopeter says he got excited by water-blasting because it's so low-tech. "This is basically the cheapest way I could come up with," says the 61-year-old engineer, who now works for Satellite Communications in Austin, Texas.
Solvency – Water Guns (2/2)
The only barrier to water guns is paperwork

Klotz ‘9 Irene Klotz is a writer for Discovery News. September 25, 2009. “DARPA wants space cleaning ideas”. <http://dsc.discovery.com/news/2009/09/25/space-debris-cleaning.html>
James Hollopeter of GIT Satellite has a plan for getting rid of orbiting junk. He wants to launch rocket-loads of water into space to create a liquid wall for debris to slam into, so the pieces can slow down and eventually drop out of orbit. Launched on ballistic flight paths that quickly re-enter the atmosphere, the water wouldn't add to the debris problem, unlike some other proposals to clean up space. The Defense Advanced Research Projects Agencyknown as DARPA wants to hear about them all. The agency last week issued a request for ideas to clean up orbital debris, a problem that has skyrocketed since China intentionally blew up a defunct satellite as part of a weapons test in 2007 and the orbital collisionof two communications spacecraft earlier this year. "Since January 2007, we have experienced a nearly 50 percent increase in the number of cataloged debris objects," DARPA wrote in its solicitation. The government's Space Surveillance Network currently tracks more than 20,000 objects in orbit around Earth, 94 percent of which are classified as debris. And those are just the pieces big enough to track. There are estimated to be hundreds of thousands of objects smaller than about 10 centimeters across that literally slip beneath the radar. While hurling water into space is a decidedly low-tech affair, Hollopeter says that is one of its advantages. "In less than 18 months, I could do a demonstration mission," he told Discovery News. "The pacing item would be getting the paperwork approval through NASA." Advertise | AdChoices The so-called Ballistic Orbital Removal System could be operated inexpensively by launching water on decommissioned missiles out of suborbital launch complexes, such as NASA's Wallops Island in Virginia, he added. The DARPA solicitation so far has attracted interest from 11 firms, including prime aerospace contractor Boeing, NASA's Space Science and Technology Center at Marshall Space Flight Center in Alabama, and several small firms. "The debris is becoming more pronounced and more important," said B.J. Austin, president of Indiana-based In Space. "In order to preserve space for future generations, we need to mitigate debris." Proposals are due by Wednesday. DARPA, which does not plan on awarding a contract at this time, declined to be interviewed. "We need more time to gather information to see what direction this study points us in before we're ready to engage in further discussions," an agency spokesman said. 
Solvency – Tethers

Electrodynamic tethers solve immanent debris collisions. 

Manuel Sanjurjo Rivo, Universidad Politecnica de Madrid PhD in Aeronnautical Enginner, Aerospace Engineering, Electrodynamic Tethers, 9. Self Balanced Bare Electrodynamic Tethers. Space Debris Mitigation and other Applications, for DEPARTAMENTO DE FÍSICA APLICADA A LA INGENIERÍA AERONÁUTICA  ESCUELA TÉCNICA SUPERIOR DE INGENIEROS AERONÁUTICOS, doctoral thesis, http://oa.upm.es/1839/2/MANUEL_SANJURJO_RIVO.pdf
The accumulation of man made ob jects in orbit around the Earth which no  longer serve a useful purpose poses increasing risks in space operations. The  hazard that comes from the growth of this space debris lies in the increase  of the collision probability. Because of the high orbital velocities, collisions  with even small pieces of debris can release considerable energy and therefore  pose a signiﬁcant danger to spacecraft and astronauts. In order to limit the  increase of space debris, there exist an international eﬀort focused on develop-  ing countermeasures. Two remarkable activities in this ﬁeld are the disposal  of spacecrafts at the end of its useful life and the removal of inert objects like  spent upper stages of rockets. The last one is particularly appropriate to avoid  the dangerous fragmentation which characterize the time evolution of most  space debris.  In these activities, electrodynamic tethers can play an important role in  the near future due to they has been revealed as a highly eﬀective technology  to be used as de-orbiting devices [41, 42, 2]. Moreover, their capability to work  in diﬀerent modes allows them to be used not only for orbit decay but also as  an orbit transfer [103] or power generation systems [60].  In debris mitigation scenario, at ﬁrst sight the most eﬀective tether regime  is the de-orbiting mode since it provides the minimum de-orbiting time; in this  regime the electrodynamic tether uses no load in order to maximize the current  [2] and also the braking force. Nevertheless, there exist missions involving  debris de-orbiting which could present other requirements like slower descents  enlarging the operational life of spacecrafts or reusable vehicle design to debris  removal [50]. In that cases, a mixture of power generation and orbit transfer is needed. 

Tethers are effective—quick and energy efficient. 

Yuuki Ishige, Graduate School of Engineering, Tokyo Metropolitan Institute of Technology, Satomi Kawamoto, Seishiro Kibe, National Aerospace Laboratory of Japan, 4/28/04. “Study on Electrodynamic Tether System for Space Debris Removal” available via Lexis

The on-orbit environment is deteriorating year by year owing to the build-up of space debris, and there is already widespread acknowledgment worldwide that a space debris problem exists. A service satellite dedicated to the repair and removal of non-cooperative satellites is under investigation at the National Aerospace Laboratory of Japan as a means to conserve the near-Earth space environment. An electrodynamic tether (EDT) system is studied as the main propulsion system from the point of view of efficiency. However, the generated thrust is very low, and the magnitude and direction of the thrust depend on the local geomagnetic field vector, which varies periodically in the spacecraft frame. Moreover, there are concerns that the EDT system may become unstable when target separation occurs. In this paper, a number of simulations have been conducted to assess the viability of EDT systems in debris repair and removal mission, resulting in the following conclusions:

• an EDT system can dispose of post-mission satellites within a realistic timeframe using a realistic power supply;
Solvency – Regulations (1/2)
Regulations on the space commons solves debris
Roberts ’92 Lawrence Roberts is a legal academic specializing in science and technology policy, space law, and international law. 1992 “Addressing the Problem of Orbital Space Debris: Combining International Regulatory and Liability Regimes”
Existing space law has proven incapable of resolving the space debris problem. At the same time, terrestrial environmental controls provide only minimal influence on the space environment given the existence of space treaty law and its interpretation. The resulting lack of regulation of the space commons allows individual states to transfer costs to the commons, in the form of space debris. Nevertheless, this market failure, to a great extent, can be remedied. Certain regulatory schemes employed in terrestrial environmental agreements, as well as the Outer Space Agreements, can minimize damage to the commons if applied to the debris problem. Two regulatory activities employed in terrestrial environmental schemes would help minimize the proliferation of debris: conducting scientific assessments of potential hazards and dispersing the information to spacefaring nations. These activities, incorporated into the Stockholm Declaration, the Vienna Convention, and the Third United Nations Convention on the Law of the Sea, increase the effectiveness of other regulations by promoting more precise regulation of the environment and greater efficiency of space operations. Restrictions tailored specifically to the space environment would also impede the transfer of costs to the space commons. Potential regulations include the protection of space assets by regulating “traffic flow,” removing inactive satellites, and establishing special orbits and practices for the disposal of inactive satellites. Nations could also agree to restrict the number and location of launches.
Debris Removal and Guidelines will help prevent Space Debris from becoming a factor

David 2009
(Leonard David, Research Associate with the Secure World Foundation, October 2009, Aerospace America, "Space Debris; A growing challenge," pg online @ lexisnexis//gh-arjun)
Space traffic management Reducing the threat to both human spaceflight and satellites from destructive space debris and increasing knowledge about the space environment is more easily said than done. Over the past decade and a half, the world's major space agencies have been developing a set of orbital debris mitigation guidelines aimed at stemming the creation of new space debris and lessening the impact of existing debris on satellites and human spaceflight. These guidelines are one essential part of the long-term sustainability of Earth orbit. The collision in February between a commercial Iridium satellite and a nonoperational Russian Cosmos spacecraft underscored another essential part of this sustainability--knowledge about objects in orbit and the space environment, also known as space situational awareness. "Space situational awareness is one of the most important space issues of our time," said Ray Williamson, executive director of the Secure World Foundation, headquartered in Superior, Colo. The group is a strong advocate for a space situational awareness system that embraces several key attributes: * Combines data from multiple sources, including ground- and space-based sensors, satellite owner-operators, and space weather data. * Provides a level of data for civil uses by all actors, a function that the U.S. military currently does not have the resources to provide fully. * Mixes both unilateral solutions with international participation and engagement, potentially saving money through combining data from existing sensors owned by states all over the globe and enhancing overall security. The optimistic message from Marshall Kaplan, a senior scientist at the Johns Hopkins University Applied Physics Laboratory, is that methods and systems for reducing the debris threat will be developed over the next several years. The solution, senses Kaplan, will involve several efforts, including added spacecraft shielding, extra satellite onboard propellant for maneuvering, limitations on creating new debris, automated deorbiting of upper stages, mandatory end-of-life risk-reduction maneuvers, and physical removal of debris from high-threat zones. "Success will require all spacefaring nations to cooperate and work together," Kaplan notes. Still, given these approaches, what comes next? There must be an ongoing international program to keep debris-collision risks at acceptable levels, Kaplan suggests, a program that could be labeled space traffic management. That effort might operate on a voluntary basis in which spacefaring nations agree to limitations on populating certain orbital slots or zones. "Each nation would furthermore have to accept the liability associated with the creation of new debris and agree to certain restrictions on orbital usage. Space traffic management would also entail the continued control of debris through an active removal program that maintains the highly used orbital regions safe for operational satellites," Kaplan says. "Ultimately, the space traffic management program may be integrated with the mainstream space program in a way that would permit new spacecraft orbit insertions and debris removal operations with every launch campaign," he concludes 

Solvency – Regulations (2/2)
Creating Laws/Guidelines for Space dealing with Space Debris solve
David 2009
(Leonard David, Research Associate with the Secure World Foundation, October 2009, Aerospace America, "Space Debris; A growing challenge," pg online @ lexisnexis//gh-arjun)
 Ensuring safe operations James said this year's Iridium/Cosmos collision provided "an excellent example" of the relationship the U.S. military has with commercial users, and of what is being done to ensure safe space operations. This seemed an odd choice of words given his follow-on comment that the Joint Space Operations Center began increased conjunction assessment screening of Iridium assets 4 hr 50 min after the conjunction. The center now screens more than 330 objects daily to ensure safe spaceflight operations for both DOD and commercial space users supporting DOD missions, he added. "The U.S. space surveillance architecture currently detects and tracks thousands of objects, but critical gaps remain in an ability to fully track and characterize all on-orbit objects, analyze and predict conjunctions," James said. A key program to address this gap, he continued, is the "Space Fence," foreseen as the most accurate dedicated radar in the U.S. Space Surveillance Network, hardware that could provide critical coverage from the southern hemisphere. The Space Fence would be capable of performing 750,000 observations each day and would track over 100,000 objects, thereby reducing coverage gaps and greatly improving space situational awareness at both LEO and MEO. In addition, James underscored the future fielding of the Space-based Space Surveillance satellite, which will enable an uninterrupted scan of the entire GEO belt every 24 hours--a marked improvement over present-day situational awareness of assets at that altitude. Also testifying at the hearing was Richard DalBello, vice president for legal and government affairs at Intelsat General, which operates an armada of more than 50 satellites--the largest geostationary commercial fleet assembled to date. He stressed that the U.S. government should play a leadership role on the issue of space traffic control. At present, satellite operators count on the U.S. government to monitor hardware such as dead satellites and other objects that are drifting in geostationary orbit and could collide with an active satellite. DalBello said, "The safety of commercial space activities can be ensured only if there is a commitment from the U.S. government, and other governments equipped with the same type of radar or optical observation capabilities, to monitor uncontrolled space objects and to alert commercial operators, in real time, of the risks of collision with their operational satellites." Adequate funding for SSA--the ability to monitor and understand the constantly changing space environment--is key, he added. "It would be extremely valuable if satellite operators and governments could find a way to share their collected data in an organized, cooperative fashion. Such a sharing process could result in the creation of a 'Global Data Warehouse' for space information," DalBello observed. He also spotlighted the space debris guidelines developed by the Inter-Agency Space Debris Coordinating Committee, an intergovernmental body created to exchange information on space debris research and mitigation measures. Other nonbinding guidelines could be developed, he suggested, such as a formalization of existing rules regarding the movement of spacecraft between orbital locations; protocols for informing other operators when one of their spacecraft could potentially cause damage to other space objects; and protocols for managing the loss of control of a satellite. "Within the next decade, many more countries will gain the ability to exploit space for commercial, scientific, and governmental purposes. It is essential that the world's governments provide leadership on space management issues today in order to protect the space activities of tomorrow," he concluded. Sharing a similar view is Scott Pace, director of the Space Policy Institute at the Elliott School of International Affairs at George Washington University in Washington, D.C. He also testified in favor of voluntary "rules of the road" for space traffic management. "Improving space situational awareness and reduction of the hazards posed by man-made orbital debris are both vital to the long-term sustainable use of space for all nations," Pace noted. "Spacefaring nations should adhere to consensus orbital debris mitigation standard practices recognized by the Scientific and Technical Subcommittee of the United Nations Committee on the Peaceful Uses of Outer Space. Improving space situational awareness should also be regarded as a promising area of international cooperation." Taking out the trash There is no question that the menace of space clutter is real. But that hazard is largely manageable, explains Johnson of NASA's Orbital Debris Program. Johnson, a 30-year veteran of research on the subject, tells Aerospace America that in the past few years, the most significant advance in understanding the orbital debris environment has involved the area near the geosynchronous orbit. "NASA, ESA, and Russian sensors have detected a significant number of [pieces of] debris not yet tracked by the U.S. Space Surveillance Network." A portion of this small (0.2-1.0-m) debris population exhibits characteristics of high area-to-mass, says Johnson. Near GEO, solar radiation pressure exerts a strong perturbing force on the orbits of such debris. This in turn affects not just the probability that one of these pieces might strike an intact satellite or rocket body, but also the consequences of such a strike. Although there has been progress in this field, more work is needed in certain areas, notes Johnson. "Clearly, more observational data on debris in both low- and high-altitude orbital regimes is necessary to more precisely characterize the near-Earth space environment and to monitor the growth and evolution of the orbital debris population. To accomplish this, [CONTINUED, NO TEXT REMOVED]

[CONTINUED…]more capable and more numerous sensors--radar and optical--are required." In terms of public awareness, the debris issue--collisions, clouds of junk zipping through space, and warnings to astronauts about close calls--makes for high media attention. And there is sometimes a degree of hype in such reporting. "There is a tendency of some, not all, media to exaggerate both the near-term and far-term threats posed by orbital debris," Johnson notes. "While the threats are real, today they are largely manageable. In addition, not enough credit is given to the scientific and operational communities for their efforts to date. The near-Earth space environment would be much worse today without the unheralded efforts of a small segment of the aerospace community during the past three decades." Clearly, a space edict on "taking out the trash" would reduce future on-orbit collisions. "The problem is there's no cost-effective technology for doing it," says Lawrence Wein, professor of management science at Stanford University's Graduate School of Business. Enforcing existing rules that require space programs to take out their own trash, he believes, could stem the growing threat of expensive orbiting satellites colliding with space litter. Wein contends that what is occurring in LEO mimics environmental economics here on terra firma. Like resources here on Earth, space is undergoing an early assault from human encroachment. Wein and Andrew Bradley, a doctoral student at Stanford's Institute for Computational and Mathematical Engineering, argue for compliance with existing NASA rules requiring that objects be removed from orbit within 25 years of being launched. The two call for focusing future policy on achieving full compliance with rules for getting equipment out of orbit, and for making it taboo to blow up orbiting objects intentionally. Another suggestion by Wein and Bradley is to set fees for every launch and penalize those who ignore their floating trash. Undoubtedly this approach would necessitate heavy political and economic negotiations, "but if we could get high compliance, this problem could stay under control," Wein believes. The fees would be used to compensate for operational spacecraft destroyed in future collisions, and partially fund R&D for space debris mitigation technologies. A growing predicament Space law specialist James Dunstan of the law firm Garvey Schubert Barer sees the recent Cosmos/Iridium accident as a case of first importance for space law. Iridium carried insurance for a collision, Dunstan notes, but only for third-party damage. It is unclear whether Iridium even knew of the probability of the collision. Also, because that particular Iridium satellite was well past its useful life, there is a question about whether the operator was hesitant to use any stationkeeping fuel to avoid the collision. Then there is the argument of the Russians, who say that customary international law does not require them to get rid of their derelict satellites. Iridium argues that it is under no obligation to take active steps to avoid the collision, says the space law analyst. Last March, Iridium issued a postcollision statement explaining that it has been engaged for some time with the U.S. government in an effort to improve assessment and warning, through activities such as the Commercial and Foreign Entities program. "While these have been useful efforts, Iridium believes this incident has demonstrated the need for even more aggressive action, and the company supports enhanced actions to increase the margin of safety for space operations," says the statement. A specific future activity that Iridium endorses is long-term investment to improve SSA so that the space environment can be better understood and better characterized. "Iridium believes provision of satellite orbital data by commercial operators would relieve the U.S. Air Force of the necessity to devote resources to tracking the company's satellites, and could provide accuracy greater than would otherwise be commonly available," the statement continues, adding that improved SSA is essential to the well-being of the global space community. "This event certainly points to the importance of SSA to the success of the commercial space industry, including the commercial and government customers served by Iridium. Iridium is committed to healthy cooperation between government, industry, and the international community to improve the capabilities of SSA and to enhance the security of the space environment for all constituents," the Iridium statement concludes. 

Solvency – GOLD Ballons

GOLD ballons check now and future debris
Space Daily August 3, 2010. “Safe and Efficient De-Orbit of Space Junk Without Making the Problem Worse”.
Dr. Gates will describe GAC's Gossamer Orbit Lowering Device (GOLD) for safe and efficient removal from Low Earth Orbit (LEO) of dangerous space objects. The patented GOLD system concept uses a very large ultra thin balloon envelope to increase the aerodynamic drag by a factor of several hundred. This will cause the space junk to enter the earth's atmosphere quickly and burn up. It will reduce the natural orbit decay of some objects from centuries to months. The computer-generated figure illustrates a GOLD system de-orbiting a large scientific observatory. The envelope material is thinner and lighter than sandwich bag material. It takes a very small amount of gas to inflate it in the almost perfect vacuum of space. The system will work even though it will get punctured many times by small debris objects and tiny meteoroids. Despite these small holes, the total leak rate will be very small. The pressurization system will very easily keep up with the leakage. In the very unlikely event that a large object hits the very thin envelope, it will not cause that large object to break up into new fragments. Therefore, the operation of GOLD itself cannot make the orbital debris environment worse as could be the case with some alternative approaches that others have suggested. Although the ultra thin envelope could be the size of a sports field (100 m diameter) when inflated, it is so thin that it can be folded and stowed in a surprisingly small volume (a medium size suitcase). It is most economical to attach it to a spacecraft or rocket upper stage before launch and deployed after the end of mission. However, GOLD could be attached to existing large debris objects using an orbital robot. For large, dense objects that could pose a hazard to people or property on the ground during reentry, GOLD can be used to aim the reentry safely into an ocean. Space debris is a growing problem in many orbital regimes despite international debris mitigation guidelines and policies. The recent collision of an operational Iridium satellite and a defunct Russian satellite underscores the need for an ability to safely de-orbit large objects from popular, congested orbital regions. Currently, there are many hundreds of old spacecraft and rocket bodies orbiting the Earth at the same altitudes as operating spacecraft. As these abandoned objects continue moving through space, collisions with other objects create a shotgun effect of new debris objects, each of which could kill an operating spacecraft. Orbital debris - or space junk - refers to all these large orbiting objects as well as the cloud of smaller objects due to explosions of these systems and collisions with other objects. Even if we do nothing, the problem will get worse for centuries to come. But it's a difficult problem to solve. People have suggested many approaches to de-orbiting space junk, such as using existing on-board chemical propulsions systems, electrodynamic tethers, gravity gradient-oriented drag tapes, boom-deployed drag sails or solar pressure sails. In many cases, while these de-orbit devices are operating there is an increased chance of having a collision with something else and creating new junk. With GOLD there is a negligible increase in the chance of creating new dangerous orbital debris and once the object is removed from orbit, that particular threat is gone forever. Although the use of on-board propulsion systems do not increase the chance of creating new debris, many spacecraft do not have such propulsion systems, and for those that do, there is always the temptation to use the propulsion system to extend the mission, depleting the fuel that would be needed to bring the spacecraft down. The GOLD system actually weighs less than the propellant needed to do the same job and it is very inexpensive, and this means it is more cost-effective to add a GOLD system before launch than to carry the extra fuel. We tend to think of space as being a complete vacuum, but there are enough molecules and atoms out to several hundred miles to produce a small but noticeable drag that slowly reduces the orbital altitude of spacecraft. GOLD takes advantage of this effect and increases it by a factor of several hundred. The air out at these altitudes has a very small density. Sun spot activity is known to follow an eleven-year cycle, with an associated cycle in the radiation coming from the sun. 
Solvency – Large Debris Key

Removing large debris is key to solve

Megan Ansdell, grad student at George Washington University specializing in space policy, Spring 2010, “Active Space Debris Removal: Needs, Implications, and Recommendations for Today's Geopolitical Environment” http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf 

A recent NASA study that simulated active debris removal over the next 200 years showed that certain pieces of space debris are more dangerous than others, in that they are more likely to cause debris-creating collisions (Liou and Johnson 2007). These more dangerous objects have masses of 1,000 to 1,500 kilograms and 2,500 to 3,000 kilograms; orbital inclinations of 70 to 75, 80 to 85, and 95 to 100 degrees; and orbital altitudes of 800 to 850, 950 to 1,000, and 1,450 to 1,500 kilometers. The study found that annually removing as few as ﬁve of these objects will signiﬁcantly stabilize the future space debris environment (Liou and Johnson 2007, 3). These results suggest that the threat posed by space debris could be signiﬁcantly reduced by annually removing several large pieces from critical orbits. This would make effective space debris removal much more straightforward and potentially manageable by one nation or a small group of nations. In other words, the countries responsible for the majority of the current space debris population—China, Russia, and the United States— not only should take responsibility, but also now can take responsibility. Efforts to develop removal systems should begin immediately. 

***AT: CP***

International CP - 2AC

Huge solvency deficit- Case is a DA to the CP

A. Kessler Effect-- 50% of space debris belongs to America—other countries don’t have the jurisdiction to remove it—existing space debris will continue to multiply—extend Hollbrook’9

B. Soft-Power- only US environmental leadership can spur international cooperation and generate international prestige—this is key to deter terrorism—extend Nye. Introduction of chemical, biological and nuclear weapons makes terrorism the greatest threat to human existence—that’s Alexander
International fiat is illegitimate

a. Infinitely regressive—there are 193 countries the neg can choose from—creates unreasonable aff research burden

b. Kills topic specific education— make the substance of the debates about whether or not USFG good/bad. Focus on actor instead of action.
c. Not logical—no decision maker acts as the USFG and ____

Perm do both

CP Fails- unilateral leadership on space debris is key-- international efforts are inexpedient and face cost distribution conflicts

Ansdell’10, Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010.

http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
There are several reasons why the United States should take this leadership role, rather than China or Russia. First and foremost, the United States would be hardest hit by the loss of satellites services. It owns about half of the roughly 800 operating satellites in orbit and its military is significantly more dependent upon them than any other entity (Moore 2008). For example, GPS precision-guided munitions are a key component of the “new American way of war” (Dolman 2006, 163-165), which allows the United States to remain a globally dominant military power while also waging war in accordance with its political and ethical values by enabling faster, less costly war fighting with minimal collateral damage (Sheldon 2005). The U.S. Department of Defense recognized the need to protect U.S. satellite systems over ten years ago when it stated in its 1999 Space Policy that, “the ability to access and utilize space is a vital national interest because many of the activities conducted in the medium are critical to U.S. national security and economic well-being” (U.S. Department of Defense 1999, 6). Clearly, the United States has a vested interest in keeping the near-Earth space environment free from threats like space debris and thus assuring U.S. access to space. Moreover, current U.S. National Space Policy asserts that the United States will take a “leadership role” in space debris minimization. This could include the development, deployment, and demonstration of an effective space debris removal system to remove U.S. debris as well as that of other nations, upon their request. There could also be international political and economic advantages associated with being the first country to develop this revolutionary technology. However, there is always the danger of other nations simply benefiting from U.S. investment of its resources in this area. Thus, mechanisms should also be created to avoid a classic “free rider” situation. For example, techniques could be employed to ensure other countries either join in the effort later on or pay appropriate fees to the United States for removal services.

International CP - 2AC
Specifically the United States needs to take this leadership role

Ansdell’10, Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010.

http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
There are several reasons why the United States should take this leadership role, rather than China or Russia. First and foremost, the United States would be hardest hit by the loss of satellites services. It owns about half of the roughly 800 operating satellites in orbit and its military is significantly more dependent upon them than any other entity (Moore 2008). For example, GPS precision-guided munitions are a key component of the “new American way of war” (Dolman 2006, 163-165), which allows the United States to remain a globally dominant military power while also waging war in accordance with its political and ethical values by enabling faster, less costly war fighting with minimal collateral damage (Sheldon 2005). The U.S. Department of Defense recognized the need to protect U.S. satellite systems over ten years ago when it stated in its 1999 Space Policy that, “the ability to access and utilize space is a vital national interest because many of the activities conducted in the medium are critical to U.S. national security and economic well-being” (U.S. Department of Defense 1999, 6). Clearly, the United States has a vested interest in keeping the near-Earth space environment free from threats like space debris and thus assuring U.S. access to space. Moreover, current U.S. National Space Policy asserts that the United States will take a “leadership role” in space debris minimization. This could include the development, deployment, and demonstration of an effective space debris removal system to remove U.S. debris as well as that of other nations, upon their request. There could also be international political and economic advantages associated with being the first country to develop this revolutionary technology. However, there is always the danger of other nations simply benefiting from U.S. investment of its resources in this area. Thus, mechanisms should also be created to avoid a classic “free rider” situation. For example, techniques could be employed to ensure other countries either join in the effort later on or pay appropriate fees to the United States for removal services.

US Key - Modeling

US action is modeled – Congress taking steps will break the international logjam

Petonsk  07 J.D., Harvard Law School, Adjunct professor, George Washington University and U. Maryland [Annie, “Climate Change- International Issues, Engaging Developing Countries,” March 27, http://energycommerce.house.gov/cmte_mtgs/110-eaq-hrg.032707.Petsonk-testimony.pdf] 

When Congress enacts a climate bill, the rest of the world will be watching closely. In effect, when Congress acts, America will lead by example. Such leadership is urgently needed. The international climate treaty talks have stalled because of the unwillingness of the Executive Branch to engage. Time is running out. America's trading partners are recognizing that the only way the United States will act to cut emissions in the narrow time window for averting dangerous climate change, is if the Congress acts. Sensible Congressional action could yield great benefits for America's environment and economy, and provide a template for the world.

As Congress moves to cap and cut America's GHG emissions, there are a number of steps Congress can take that can have a significant positive effect on developing countries' consideration of, and implementation of, steps to reduce their own emissions. Taking these in coordination with other developed countries will increase their effectiveness. But Congress should not wait for other nations to act. Instead, by taking the lead, Congress can show all nations how to break the climate logjam and correct the mis-steps that led to the logjam in the first place.

The United States is the key actor—modeled globally.
Harris 2k (Paul G. Harris -- The Environment, International Relations, and U.S. Foreign Policy – page 4, September 2000)

The United States can also set an example for much of the world. If it leads in the area of international environmental protection efforts, other countries will likely follow. If it fails to lead by acting more robustly to protect the global environment, many other countries will mirror its failure. Thus, the United States can be a leader on international environmental issues, or it can be a “veto state”, often determining the success or failure of international environmental cooperation and affecting whether that cooperation leads to effective environmental protection on the ground throughout the world. 

US Key - Modeling
US leadership is key to solve space debris
Megan Ansdell, graduate student in George Washington University’s International Science and Technology Science program, 10. “Active Space Debris Removal: Needs, Implications, and Recommendations for Today’s Geopolitical Environment, http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
Need to Initiate Unilateral Action International cooperation in space has rarely resulted in cost-effective or expedient solutions, especially in politically-charged areas of uncertain technological feasibility. The International Space Station, because of both political and technical setbacks, has taken over two decades to deploy and cost many billions of dollars—far more time and money than was originally intended. Space debris mitigation has also encountered aversion in international forums. The topic was brought up in COPUOS as early as 1980, yet a policy failed to develop despite a steady ﬂow of documents on the increasing danger of space debris (Perek 1991). In fact, COPUOS did not adopt debris mitigation guidelines until 2007 and, even then, they were legally non-binding. Space debris removal systems could take decades to develop and deploy through international partnerships due to the many interdisciplinary challenges they face. Given the need to start actively removing space debris sooner rather than later to ensure the continued beneﬁts of satellite services, international cooperation may not be the most appropriate mechanism for instigating the ﬁrst space debris removal system. Instead one country should take a leadership role by establishing a national space debris removal program. This would accelerate technology development and demonstration, which would, in turn, build-up trust and hasten international participation in space debris removal. Possibilities of Leadership As previously discussed, a recent NASA study found that annually removing as little as five massive pieces of debris in critical orbits could significantly stabilize the long-term space debris environment (Liou and Johnson 2007). This suggests that it is feasible for one nation to unilaterally develop and deploy an effective debris removal system. As the United States is responsible for creating much of the debris in Earth’s orbit, it is a candidate for taking a leadership role in removing it, along with other heavy polluters of the space environment such as China and Russia. There are several reasons why the United States should take this leadership role, rather than China or Russia. First and foremost, the United States would be hardest hit by the loss of satellites services. It owns about half of the roughly 800 operating satellites in orbit and its military is significantly more dependent upon them than any other entity (Moore 2008). For example, GPS precision-guided munitions are a key component of the “new American way of war” (Dolman 2006, 163-165), which allows the United States to remain a globally dominant military power while also waging war in accordance with its political and ethical values by enabling faster, less costly war fighting with minimal collateral damage (Sheldon 2005). The U.S. Department of Defense recognized the need to protect U.S. satellite systems over ten years ago when it stated in its 1999 Space Policy that, “the ability to access and utilize space is a vital national interest because many of the activities conducted in the medium are critical to U.S. national security and economic well-being” (U.S. Department of Defense 1999, 6). Clearly, the United States has a vested interest in keeping the near-Earth space environment free from threats like space debris and thus assuring U.S. access to space. Moreover, current U.S. National Space Policy asserts that the United States will take a “leadership role” in space debris minimization. This could include the development, deployment, and demonstration of an effective space debris removal system to remove U.S. debris as well as that of other nations, upon their request. There could also be international political and economic advantages associated with being the first country to develop this revolutionary technology. However, there is always the danger of other nations simply benefiting from U.S. investment of its resources in  this area. Thus, mechanisms should also be created to avoid a classic “free rider” situation. For example, techniques could be employed to ensure other countries either join in the effort later on or pay appropriate fees to the United States for removal services. 

US Key - Involvement

USFG involvement key
Thierry Sénéchal, MA in finances and economics, 2007, “Space Debris Pollution: A Convention Proposal” http://www.pon.org/downloads/ien16.2.Senechal.pdf 

It is worth noting that the debris problem has its origin in the space competition between the former USSR and the U.S. Since 2000, the number of in-orbit objects larger than a bowling ball has increased by nearly 10 percent, with the United States and Russia each contributing approximately 40 percent of the total debris. The following graph illustrates the origin of space debris and clearly it becomes obvious that the role of the U.S. in dealing with this problem cannot be marginal. Although at this time the U.S. Government does not see the need or benefit for a new legal regime to address the topic of space debris, the U.S. has played a crucial role in tracking, cataloguing, and modeling space debris. NASA has been at the forefront of orbital debris mitigation efforts in the U.S. government. With authority over all civil government space missions, the agency has developed a policy and specific procedural requirements for orbital debris mitigation. A NASA Orbital Debris Program Office, located at the Johnson Space Center,16 is recognized worldwide for its leadership in addressing orbital debris issues. The NASA Orbital Debris Program Office has taken the international lead in conducting measurements of the environment and in developing the technical consensus for adopting mitigation measures to protect users of the orbital environment. Researchers at the center develop an improved understanding of the orbital debris environment and devise measures that can be taken to control its growth. The Office plays a key role within the Scientific and Technical Subcommittee of the UN Committee on the Peaceful Uses of Outer Space in promoting mitigation guidelines.
USFG key – consent required to remove debris

Megan Ansdell, grad student at George Washington University specializing in space policy, Spring 2010, “Active Space Debris Removal: Needs, Implications, and Recommendations for Today's Geopolitical Environment” http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf 

Provisions in the ﬁve United Nations outer space treaties must also be considered. For instance, Article VIII of the 1967 Outer Space Treaty states that nations retain jurisdiction and control over their space objects and that “ownership of objects launched into outer space…and of their component parts…is not affected by their presence in outer space or on a celestial body or by their return to Earth.” This provision becomes signiﬁcant when combined with the 1972 Liability Convention, which states that nations are internationally liable for damages caused by their space objects both in space and on Earth. Accordingly, before any debris is removed from orbit, consent from the appropriate country will need to be obtained. Using commercial companies to operate debris removal systems would not get around this problem of liability, as Article VI of the 1967 Outer Space Treaty makes countries responsible for the outer space activities of both their governmental and non-governmental entities

DOD Key – Solvency Advocate

DOD key – international solutions are too slow and NASA fails

Taylor Dinerman, writer for the Space Review, 5-4-2009, “Unilateral orbital cleanup” http://www.thespacereview.com/article/1365/1

It is often claimed that the US depends more on space activities than any other nation. It certainly spends more than anyone else. So while the degree of America’s dependence on satellites for military, commercial, and civil purposes may be legitimately questioned, its interest in seeing the near-Earth space environment kept as free of debris as possible is all too obvious. Over the years there have been many ideas floating around on how to deal with this problem. While international agreements, such as the 2007 Debris Mitigation Guidelines or proposals to share space situational awareness information, may be marginally useful, they will never, by themselves, remove a single speck of space junk from our planet’s neighborhood. When it comes to actually doing something about the problem the task and most of the cost will almost inevitably fall to the Americans. Nick Johnson, NASA’s top expert on space debris, has stated, “This is a big environment and the US doing something by itself is not sufficient.” However, if the Americans do nothing then it’s likely no one else will either. It sometimes seems as if those in power in Washington and elsewhere are more interested in making excuses and explaining why they cannot actually do anything about the problem than they are in trying to figure out an effective response. This raises the question of what would actually work? High-powered lasers, like those developed for the Airborne Laser (ABL) missile defense system recently cut back by Defense Secretary Robert Gates, might be useful dealing with a limited amount of debris in very low Earth orbit. It would certainly be worthwhile testing this idea instead of dismissing it out of hand. The big problem, however, is well beyond the range of any existing laser. What is required is a new type of space maneuver vehicle, one that can rendezvous with, catch, and store a bit of debris, and then proceed to the next one. Such a vehicle would not need to move very fast: the process would be a leisurely one, and thus would allow for the use of a highly efficient space propulsion system such as a pulse plasma thruster or ion engine. Each move could be as carefully planned as the moves of the Mars rovers are. The operations could be carried out according to a plan that would deal with the most dangerous pieces of debris first. Designing and building these spacecraft would involve a virtuous technology cycle: a steady process of marginal improvements, somewhat akin to what we have seen with the GPS satellites. Each advance in the subsystems would be integrated into a new block of satellites The design and manufacturing teams involved will constantly be sharpening their skills. Again, as with GPS, the companies building these spacecraft will have to compete for the contracts and will thus have to pay careful attention to the quality and cost of their work. As with GPS cleaning up Earth orbit is a job best left to the US Department of Defense. It may legitimately be argued that the Pentagon already has too much to do and that the last thing it needs is to take on yet another task, especially one that involves providing the international community with another “global good”. However, in the broad scheme of things it would be better for the US military to provide this essential service than to leave it to NASA or to a nebulous international consortium. By the end of the next decade, NASA, if all goes well, will be getting out of the business of operating spacecraft in Earth orbit. The ISS may still be useful but one hopes that by then the Earth sciences mission will have been handed over to NOAA and to the National Science Foundation. In any case the agency has its hands full trying to accomplish the exploration goals that the President and Congress have already agreed on. An international consortium is a recipe for doing almost nothing and doing it very, very slowly. The process of negotiating the preliminary agreement would probably take more time than it took the Defense Department to go from concept to the first GPS satellite in orbit. Figuring out the industrial politics of a multinational debris collection spacecraft manufacturing project would add years to the whole program. Certainly the Pentagon’s procurement process leaves much to be desired—and that’s putting it mildly—but it is far better than the alternatives. Of course the expertise the US would develop while performing this task would have many useful military applications, and as such would be objected to by those who are always on the look out for anything that looks like a US “space weapon”. Such spacecraft, though, would move far too slowly to themselves be used in an effective anti-satellite mode. The skills involve would in fact be far more useful in the robotic building of large structures in space, including solar power satellites. Eventually other nations would see America gaining prestige and technological advantages from its efforts and would try and emulate it. Such emulation would only show that Washington had the right, public-spirited idea in the first place. It would be far better for President Obama’s administration to begin the process of developing the spacecraft that will clean up Earth’s celestial neighborhood now, rather than to wait for an international consensus or for more incidents to happen.

AT: International Cooperation

International efforts are slow and complicated—empirically proven
Hitchens’7, Theresa Hitchens, Director of the Center for Defense Information, Fall/Winter 2007. *COPUOS: Committee on the Peaceful Uses of Outer Space. http://heinonline.org/HOL/Page?handle=hein.journals/brownjwa14&div=19&g_sent=1&collection=journals
International efforts to mitigate debris indicate both the slow pace and complicated nature of multinational cooperation regarding outer space issues, while also highlighting the possibilities for success when space-faring nations are convinced that their interests are at stake. The Inter-Agency Space Debris Coordination Committee (IADC)—comprising the space agencies of China, France, Germany, India, Italy, Japan, Russia, Ukraine, and the United States, plus the European Space Agency—was established in 1993 as a mechanism for space agencies to exchange information. In 2001, COPUOS charged the IADC to develop a set of voluntary debris mitigation guidelines that might be adopted by the committee and the United Nations at large. The resulting guidelines included technical recommendations for nations to limit debris released during normal space operations, to minimize the potential for on-orbit break ups, and to undertake post-mission spacecraft disposal and prevent collisions. These were originally expected to be endorsed in 2004; however, several nations (particularly Russia and India, two nations that have been somewhat leery of taking on extra costs for mitigation measures) objected to some sections, which engendered nearly three extra years of negotiations and ultimately resulted in a less technical version of the IADC language.

International efforts fail- inexpedient and conflicts over cost distribution

Ansdell’10, Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010.http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
International cooperation in space has rarely resulted in cost-effective or expedient solutions, especially in politically-charged areas of uncertain technological feasibility. The International Space Station, because of both political and technical setbacks, has taken over two decades to deploy and cost many billions of dollars—far more time and money than was originally intended. Space debris mitigation has also encountered aversion in international forums. The topic was brought up in COPUOS as early as 1980, yet a policy failed to develop despite a steady flow of documents on the increasing danger of space debris (Perek 1991). In fact, COPUOS did not adopt debris mitigation guidelines until 2007 and, even then, they were legally non-binding. Space debris removal systems could take decades to develop and deploy through international partnerships due to the many interdisciplinary challenges they face. Given the need to start actively removing space debris sooner rather than later to ensure the continued benefits of satellite services, international cooperation may not be the most appropriate mechanism for instigating the first space debris removal system. Instead, IG one country should take a leadership role by establishing a national space debris removal program. This would accelerate technology development and demonstration, which would, in turn, build-up trust and hasten international participation in space debris removal.

No enforcement mechanism for debris mitigation means parties won’t comply- China proves

Hitchens’7, Theresa Hitchens, Director of the Center for Defense Information, Fall/Winter 2007. http://heinonline.org/HOL/Page?handle=hein.journals/brownjwa14&div=19&g_sent=1&collection=journals
While the IADC/COPUOS debris guidelines development stands as a success story for multinational cooperative efforts in space, the implementation process was painful and not without controversies that may threaten future realization of the landmark accord. Most egregious was the Chinese decision on 11 January 2007 to test an anti-satellite (ASAT) weapon against one of its own satellites—just as the negotiations on the mitigation guidelines were coming to fruition. The Chinese test, which destroyed the aging FY-1C weather satellite at an altitude of 850 kilometers, created more than 1000 pieces of debris bigger than 10 centimeters in diameter (slightly larger than a baseball), and an “estimated cloud” of 35,000 pieces of small debris. This debris, which spread out across several heavily used orbital bands, will remain on orbit for up to 100 years and threatens several hundred satellits in orbits nearby. NASA’s chief orbital debris scientist called it “the worst satellite fragmentation in the history of space age.” The test came despite the fact that Beijing has been a key player in the development of the mitigation guidelines that specifically call for space actors to avoid intentional destruction and other harmful activities”—a clause that some governments believe not only can, but also should be applied to weapons tests by the world’s militaries. While China apparently has told its Japanese interlocutors that there would be no follow-up test, Beijing’s assurances are being eyes with some skepticism. Somewhat ominously, China abruptly cancelled with only a few days’ notice an IADC meeting planned in Beijing. The Chinese test also raises the specter that other nations will choose to follow similar paths, which would in effect obviate the newly minted mitigation guidelines.
AT: International Cooperation

Debris-mitigating weapons can destroy the space environment—no current legal restrictions

Wright’7, David Wright, codirector and senior scientist with the global security program of the Union Concerned Scientists in Cambridge, Massachusetts, October 2007. “Space Debris”. Article published in Physics Today.http://www.ucsusa.org/assets/documents/nwgs/wright-space-debris-physics-today.pdf
The international community has begun to take steps in the right direction by developing debris-mitigation guidelines for routine activity in space. However, there are no legal restrictions on the testing or use of weapons intended to destroy satellites in orbit. Given the very large quantities of debris that would be created by destroying satellites, such weapons could have a significant, long-term impact on the space environment. Developing international measures to prohibit the testing or use of kinetic-energy ASAT weapons should therefore be an international priority.
Asia Can’t Solve – Timeframe

Asian space cooperation low: US initiative provides faster technology

Moltz 11 (James Clay, 2011, "China, the United States, and Prospects for Asian Space Cooperation," Journal of Contemporary China, Volume 20, Issue 68, pg. 69-87)
The multipolar nature of space competition in Asia and the lack of regional security organizations have also played a role in impeding cooperation. There are no bodies currently—outside of the United Nations—that bring together all of the key players for space security discussions. Moreover, relatively hostile political relationships still exist between many capitals in Asia (New Delhi–Beijing, New Delhi–Islamabad, Seoul–Tokyo, Pyongyang–Seoul, and Tokyo–Beijing), which have lowered receptivity to possible cooperation in space. Finally, the relative availability of alternative partners (Russia, Ukraine, France, the United Kingdom, and, for some, the United States) with more advanced capabilities has made regional cooperation within Asia seem unnecessary and even undesirable, if a rival might thereby gain a comparative advantage. Another critical factor has been the relatively closed nature of major Asian economies, which have traditionally resisted cooperative projects with potential rivals, particularly in an area of technology deemed critical to the nation's economic infrastructure. Mercantilist strategies have therefore prevailed in space, with countries seeking independent capabilities, shunning offers of cooperation, and blocking access to their domestic markets. For these reasons, market forces, interdependence, and practices based on national divisions of labor in different aspects of space activity have not been able to emerge, as they have in other areas of the Asian marketplace. Instead, countries have behaved in a highly ‘un-economic’ manner in regard to space, pouring large investments into redundant national programs for reasons of security and prestige, which often have not made sense from a purely economic perspective.

AT: China CP - No China Modeling

Countries won’t model China – bureaucratic miscommunications and no transparency

Ansdel’10, Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010.

http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
The first of these events occurred on January 11, 2007, when China intentionally destroyed its Fengyun-1C satellite while testing its newly developed ground-based ASAT system. It was the largest debris-creating event in history, producing at least 150,000 pieces of debris larger than one centimeter (NASA 2008, 3). The resulting debris has spread into nearpolar orbits ranging in altitude from 200 to 4,000 kilometers. Roughly 80 percent of this debris is expected to stay in orbit for at least the next one hundred years and threatens to impact operating satellites (CelesTrak 2009). The test illustrates how a single unilateral action in space can create long-term implications for all space-faring nations and users of satellite services. The 2007 Chinese ASAT test prompted criticism from major space powers regarding the reckless creation of space debris and the consequent threat to operational satellites (Clark and Singer 2007). It triggered debates over a range of issues, from banning space weapons to questioning future cooperation with China in space. Although these debates have not produced international agreements on complex issues such as the IK prohibition of space weaponization, they have highlighted the need for greater communication and transparency in space activities as the number of space-faring nations and non-state actors in space continues to grow (Pace 2009). Uncertainties surrounding the event have also raised larger political and security questions: the fact that the Chinese Foreign Ministry denied the test for several days after it became public suggests that there was a lack of communication between the People’s Liberation Army, which ordered the test, and other parts of the Chinese government. Thus, beyond revealing China’s military capabilities and ambitions, the test also raised questions as to whether China’s stove piped bureaucracies make it an unreliable global partner in general (Bates and Kleiber 2007).

China is not a leader: not enough diplomacy

Global Times 09 (The Global Times, 6/10/09, "China not yet a great power," http://opinion.globaltimes.cn/editorial/2009-06/435853.html)

China’s educational system is lacking. The country has too few world-class universities and not enough high-quality ones. The ideas, scientific and cultural, born in China are less useful than those from the West. China’s science and technology sector cannot compare to that of the West. China’s military might lags far behind that of the US, Russia, and the UK. China is still transitioning from learning from the behavior of others to being creative on its own. Foreigners have no great admiration for China’s products, ideas, or people – an admiration that a great power is supposed to enjoy. The government has not successfully exerted a great influence regionally, let alone globally. Realizing such an influence will require not only power but also strong diplomacy, both of which China currently lacks. For example, China’s role in the six party talks on the Korean Peninsula nuclear issue is indispensable, but doesn’t put China in the driver’s seat. As a renowned Chinese scholar of international relations, Yan Xuetong, has noted, in order for a country to become a great power, it has to develop its overall capacity in economic, political, cultural, and military power all at once. Against this benchmark, there is a long way for China to go, if being a great power is its goal. China’s rapid change is generating great hopes and illusions. But the Chinese government and people should have a realistic idea of what the country is and what it isn’t. The misperception of China as a great power has also led many foreign countries to seek to saddle China with a great deal of responsibility in handling international issues. While China would eventually like to contribute more to handling such issues, the country’s capability at present is limited.
AT: International CP - No China Modeling

China not global power for 3 generations: fear, mystery, lack of questioning

Ozkan 11 (Mehmet, researcher at the Foundation for Political, Economic and Social Research (SETA), Visiting International Fellow at Institute for Defense Studies and Analyses, 7/13/11, http://www.watershed.com.br/article/210/why-china-will-not-be-the-next-global-power.aspx)

Whatever one’s take would be, there is a reality that China is rising and debate about its influence in the world will not go away until we find a viable explanation and understanding of China. This article argues that China will not be a global power at least for three generations for various historical and religio-psychological reasons; and the doubts and debates on China are prone to become less meaningful as they focus on something that is likely to exist on surface rather than catching the essence of the issue. This can be analyzed at least from three perspectives. Firstly, there seems to be a ‘strategic romanticism’ on China that it will be the next global power. This is the conclusion that many researchers, intellectuals and even laymen reach by looking at the surface such as the yearly 12% of economic development of China. While it seems to be a logical argument on surface, China with its deep-seated civilizational background and history cannot be grasped easily by only looking at surface. There are two reasons for this. First, China is a mystery for many people in the world including decision-makers and intellectuals. China’s history has not been thought in Europe or elsewhere, and there was no real attention on cultural elements until very recently. Second, lack of knowledge about China in the West, coupled with its unexpected economic rise, has created more surprise, confusion and fear in the West and Asia about the rise of China. This, in turn, has led to a rush to understand what has been happening. As the questions is more frequently asked on the future of China and its possible influence, the quick, not-well-researched and daily-explanatory answers are resonated on the air, not only dominating the debate, more tragically and dramatically, shaping the mindsets about China and preventing the other ways of looking at it.
AT: China CP - No China-EU modeling

China-EU relations low: human rights, democracy differences

Men 11 (Jing, 7/14/11, "Between Human Rights and Sovereignty—An Examination of EU–China Political Relations," European Law Journal, 17: 534–550. doi: 10.1111/j.1468-0386.2011.00564.x, p.545)

However, the close EU–China economic and trade relationship is mismatched by the slow pace in the development of political relations. Such a situation poses challenges to the EU–China partnership. As pointed out by the European Parliament, ‘credibility, democratic values and responsibility should constitute the fundamental basis of the relationship between the EU and China’.59 The logic behind this is that strong political will can help overcome obstacles. Only when both sides share the same political belief can bilateral relations be stabilised. The different approaches by the Chinese and the Europeans on sovereignty and human rights hamper a closer EU–China political relationship. Despite the fact that since the end of 2003, both sides started to talk about EU–China strategic partnership, there is no evidence that the two have become strategic partners.60 There is a big gap between China's emphasis on sovereign independence and the priority of economic development (in contrast to political reform), and the EU's high-profile commitment to human rights and democracy both within and outside the Union. These differences lead to difficulties in cooperation between Brussels and Beijing on many bilateral and international issues.

AT: Private Sector CP

1. Perm  - the USFG should cooperate with the private sector to remove space debris

Ansdell’10, Megan Ansdell, graduate student, Master in International Science and Technology Policy program, George Washington University’s Elliot School of International Affairs, 2010.

http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf
Going forward, the U.S. government should engage the commercial sector in space debris removal. Government contracts with several commercial firms would create a competitive environment, encouraging innovation and cost minimization. Having several companies working on the problem at the same time would also accelerate remediation as several critical orbits could be addressed at once. Furthermore, early investments in a domestic space debris removal industry would give the United States a head start in what may become a critical industry over the coming decades.
2. Private sector fails
Thierry Sénéchal, MA in finances and economics, 2007, “Space Debris Pollution: A Convention Proposal” http://www.pon.org/downloads/ien16.2.Senechal.pdf 

The role of space corporations is seen as important because commercial activity in space is increasing and thus potentially creating more debris. Until recently, space debris was a subject fraught with uncertainties, usually shunned by aerospace corporations around the world and inadequately addressed by many space agencies. As the issue gained prominence in the mid-1990s, the private sector has been seeking to find the most appropriate response to address the space debris problem. However, the space industry has been struggling to provide the required solutions. As competition has increased and profits have shrunk, many of the space corporations have adopted “lean” approaches, the “better, faster, cheaper” concept resting on the interconnection of decreased mission costs and increased risk. Most of the time, the prudent vehicle design and related operation that may decrease the level of debris is coming at a cost that is perceived too high by the industry.

3. Commercial removal is too long term -- high costs

Mason et al 11 (James Mason, NASA Ames Research Center and Universities Space Research Association,William Marshall, NASA Ames Research Center and Universities Space Research Association, Creon Levit, NASA Ames Research Center, Jan Stupl, Center for International Security and Cooperation, Stanford University, 6/28/11,  "Orbital Debris: Debris Collision Avoidance," http://arxiv.org/PS_cache/arxiv/pdf/1103/1103.1690v2.pdf)
In addition to the UN COPUOS's debris mitigation guidelines, collision avoidance (COLA) and active debris removal (ADR) have been presented as necessary steps to curb the runaway growth of debris in the most congested orbital regimes such as low-Earth sun synchronous orbit (Liou & Johnson, 2009). While active spacecraft COLA does provide some reduction in the growth of debris, alone it is insufficient to o set the debris-debris collisions growth component (Liou, 2011). Liou & Johnson (2009) have suggested that stabilizing the LEO environment at current levels would require the ongoing removal of at least 5 large debris objects per year going forward (in addition to a 90% implementation of the post mission disposal guidelines). Mission concepts for the removal of large objects such as rocket bodies traditionally involve rendezvous, capture and de-orbit. These missions are inherently complex and to de-orbit debris typically requires 
v impulses of order 100 m/sec, making them expensive to develop and y. Additionally, a purely market-based program to solve this problem seems unlikely to be forthcoming; many satellite owner/operators are primarily concerned with the near term risk to their own spacecraft and not with long term trends that might endanger their operating environment, making this a classic \tragedy of the commons" (Hardin, 1968). The cost/benefit trade-off for active removal missions makes them unlikely to be pursued by commercial space operators until the collision risk drives insurance premiums sufficiently high to warrant the investment.

AT: NASA CP

NASA downplays the problem of space debris—increasing linearly now.  
Madrigal 9, Alexis Madrigal, staff writer, 4/28/09. “Space Junk Forcing More Evasive Maneuvers” in Wired Science, http://www.wired.com/wiredscience/2009/04/space-junk-forcing-more-evasive-maneuvers/
Space debris is an increasing problem. Johnson noted that from the 1960s until the past year, orbital debris had increased linearly, despite advances in decreasing the amount of debris left behind per trip to space. But recently, a Chinese missile test on a satellite and the collision of two satellites in orbit, sent the amount of space debris up considerably. The satellite collision alone increased the risk to the upcoming May shuttle mission to the Hubble Space Telescope by 8 percent. That complicated an already unusual mission. The Hubble Space Telescope, orbiting at 340 miles above Earth’s surface, has a far more densely crowded space debris environment than the ISS. The orbits near 560 miles are the most crowded with junk. “The orbit of the telescope is up in a higher risk region than the Space Station is,” said Bryan O’Connor, chief of safety and mission assurance at NASA. When the initial risk calculations came in for the mission to the Hubble at 1 in 185, they exceeded the general NASA guideline for risk, which states the risk of a catastrophic space debris hit should be less than 1 in 200. That sent the engineers back to the table to figure out ways to reduce that risk. They did so by tilting the orientation of the shuttle to take possible debris hits in less vulnerable parts of the craft and dipping to a lower orbit towards the end of the mission. NASA also reduces the risk that a space-debris-related event will be catastrophic by inspecting the craft before re-entry. It is important to note that this doesn’t decrease the risk of a piece of space junk hitting the shuttle, but rather increases the chance that any problems resulting from such a strike could be fixed on orbit, or the crew rescued by another space craft. Their latest risk estimate is down to 1 in 221. We already know small impacts occur regularly during shuttle flights. Wired Science obtained the Hypervelocity Impact Database last month, which revealed that in the 54 missions from STS-50 through STS-114, space junk and meteoroids hit shuttle windows 1,634 times necessitating 92 window replacements. In addition, the shuttle’s radiator was hit 317 times, actually causing holes in the radiator’s facesheet 53 times. NASA officials downplayed the space debris problem, however, in their teleconference with reporters
***AT: DA***
AT: Militarization DA – No Link
Space debris cleanup is governed by the UN—no way EDDE would be used for military purposes.

Frank Rose, Bureau of Arms Control Deputy Assistant Secretary for Verification and Compliance, 11/2/10. “International Cooperation: Furthering U.S. National Space Policy and Goals” at the USSTRATCOM Space Symposium http://www.state.gov/t/avc/rls/150316.htm

As was discussed earlier, congestion in space is becoming an increasingly difficult challenge and addressing it will require international action. There are now around 21,000 pieces of space debris in various Earth orbits – in other words, about 6,000 metric tons of debris orbiting the Earth. Some of this debris was created accidentally through collisions or routine space launches, some was intentional such as the Chinese ASAT test in 2007. Not only is there a direct economic impact to this debris, it also adds to the overall magnitude of hazards in critical orbits, such as those used by the space shuttle and the International Space Station. For example, the space shuttle is impacted by debris repeatedly on every mission. In fact, debris poses the single largest threat to the shuttle and to the astronauts onboard during these missions. The typical risk of the space shuttle being critically impacted by debris is about one in 250. To address the growing problem of orbital debris, the United States plans to expand its engagement within the United Nations and with other governments and non-governmental organizations. We are continuing to lead the development and adoption of international standards to minimize debris, building upon the foundation of the U.N. Space Debris Mitigation Guidelines. The United States is also engaged with our European allies and partners and other like-minded nations on a multi-year study of “long-term sustainability” within the Scientific and Technical Committee of the U.N. Committee on the Peaceful Uses of Outer Space, or COPUOS. This effort will provide a valuable opportunity for cooperation with established and emerging space actors and with the private sector to establish a set of “best practice” guidelines that will enhance space-flight safety. In collaboration with other space-faring nations, the United States is also pursuing research and development of technologies and techniques to mitigate on-orbit debris, reduce hazards, and increase our understanding of the current and future debris environment. These activities provide valuable opportunities and benefits for expanded international cooperation with the global space-faring community and the private sector, and also contribute to preserving the space environment for future generations. 

Current international engagement efforts to clean debris disprove the link

Rose 10 [Frank A. Rose Deputy Assistant Secretary, Bureau of Arms Control, Verification and Compliance, Remarks at the USSTRATCOM Space Symposium. “International Cooperation: Furthering U.S. National Space Policy and Goals” November 2, 2010 http://www.state.gov/t/avc/rls/150316.htm]

As was discussed earlier, congestion in space is becoming an increasingly difficult challenge and addressing it will require international action. There are now around 21,000 pieces of space debris in various Earth orbits – in other words, about 6,000 metric tons of debris orbiting the Earth. Some of this debris was created accidentally through collisions or routine space launches, some was intentional such as the Chinese ASAT test in 2007. Not only is there a direct economic impact to this debris, it also adds to the overall magnitude of hazards in critical orbits, such as those used by the space shuttle and the International Space Station. For example, the space shuttle is impacted by debris repeatedly on every mission. In fact, debris poses the single largest threat to the shuttle and to the astronauts onboard during these missions. The typical risk of the space shuttle being critically impacted by debris is about one in 250. To address the growing problem of orbital debris, the United States plans to expand its engagement within the United Nations and with other governments and non-governmental organizations. We are continuing to lead the development and adoption of international standards to minimize debris, building upon the foundation of the U.N. Space Debris Mitigation Guidelines. The United States is also engaged with our European allies and partners and other like-minded nations on a multi-year study of “long-term sustainability” within the Scientific and Technical Committee of the U.N. Committee on the Peaceful Uses of Outer Space, or COPUOS. This effort will provide a valuable opportunity for cooperation with established and emerging space actors and with the private sector to establish a set of “best practice” guidelines that will enhance space-flight safety. In collaboration with other space-faring nations, the United States is also pursuing research and development of technologies and techniques to mitigate on-orbit debris, reduce hazards, and increase our understanding of the current and future debris environment. These activities provide valuable opportunities and benefits for expanded international cooperation with the global space-faring community and the private sector, and also contribute to preserving the space environment for future generations
AT: Militarization DA – No Link
No risk of space mil – too slow to pose a threat

Taylor Dinerman, writer for the Space Review, 5-4-2009, “Unilateral orbital cleanup” http://www.thespacereview.com/article/1365/1

 Of course the expertise the US would develop while performing this task would have many useful military applications, and as such would be objected to by those who are always on the look out for anything that looks like a US “space weapon”. Such spacecraft, though, would move far too slowly to themselves be used in an effective anti-satellite mode. The skills involve would in fact be far more useful in the robotic building of large structures in space, including solar power satellites. Eventually other nations would see America gaining prestige and technological advantages from its efforts and would try and emulate it. Such emulation would only show that Washington had the right, public-spirited idea in the first place. It would be far better for President Obama’s administration to begin the process of developing the spacecraft that will clean up Earth’s celestial neighborhood now, rather than to wait for an international consensus or for more incidents to happen.

AT: Militarization DA - Inevitable

Weaponization is inevitable—China, BMDs 
Stratfor 4/10/08. “United States: The Weaponization of Space” http://www.stratfor.com/analysis/united_states_weaponization_space

In the 1950s, the United States began pushing for an international treaty on outer space — even before the 1957 launch of Sputnik atop a modified version of the world’s first intercontinental ballistic missile. Fortunes have changed somewhat in the last 50 years, and the Pentagon has little interest in taking on further legally binding constraints these days. This is especially true in space, where “weaponization” is not only inevitable, but already well under way. In 1967, Washington became party to the “Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, Including the Moon and Other Celestial Bodies” (better known as the Outer Space Treaty). This treaty was quickly and readily accepted, in part because of its utter lack of definitions. Aside from some fairly unequivocal language about prohibiting the deployment of nuclear weapons in outer space and more broad military activities on the moon and other celestial bodies, the treaty is much more a loose collection of very large holes than it is a constraint on sovereign national action in space. Since then, the military utility of space has begun to be realized. Today, it is a cornerstone of global military communications and navigation. In Iraq today, for example, the U.S. military uses the Global Positioning System (GPS) for everything from squad level maneuvers to joint direct attack munition (JDAM) delivery. Largely from facilities inside the continental United States, the Pentagon controls some unmanned aerial systems half a world away. GPS has given rise to a new degree of precision in guided weapons. Imagery from space-based surveillance platforms has become commonplace and the Defense Support Program constellation continually monitors the surface of the earth for the launch plume of a ballistic missile. It is an incredibly valuable military domain. And just as it has become more valuable, the United States has become increasingly dependent on it. Thus, space-based assets are susceptible targets for U.S. adversaries. Were the United States to lose these assets, its military capability on the ground would be severely affected. Any symmetric enemy knows that and will act to neutralize U.S. space capability. The United States knows that this attack will take place and must therefore defend the assets. In this sense, space is already a domain of military competition and conflict. There is no escaping it. In other words, space has already been weaponized, except that the actual projectiles are not yet located in space. Beijing’s 2007 and Washington’s recent anti-satellite weapons tests only emphasize this point. The United States’ satellite intercept demonstrated what STRATFOR has argued for some time — that ballistic missile defense (BMD) ultimately is about space. A defensive BMD interceptor was used in an inherently offensive role (one it would almost necessarily play as an interceptor capable of hitting a ballistic missile warhead hundreds of miles above Earth would be up to the easier task of hitting a satellite at the same altitude). BMD could well push the first “weapon” into space. The Missile Defense Agency is still working to secure funding from Congress for a space test bed to explore the role of space systems in BMD. While congressional funding is in question, there is broad bi-partisan support for BMD. And for strategic, intercontinental BMD, space is inherently superior to terrestrial basing for interceptors in terms of coverage, flexibility and response time. Put another way, while near-term funding for such projects remains questionable, those projects are the logical ultimate trajectory of the deliberate pursuit of BMD now underway. But BMD aside, the Pentagon intends to dominate space the same way it dominates the world’s oceans: largely passively, allowing the free flow of international traffic, but with overwhelming and unchallenged military superiority. That will include not only defending assets in space, but holding those of a potential adversary at risk. Currently, Washington can do much of this from the ground; it is not only able to destroy a satellite with a BMD interceptor, it is also honing the technology to deny and disrupt access to space systems. But the trajectory of development and the challenges that lie ahead will sooner or later dictate space-based weapons platforms (BMD is just one of a variety of potential justifications and applications). And since the United States intends to ensure that its dominance in space remains unrivaled, it will move preemptively to consolidate that control. At some point, that will include actual weapons in space. As has been said of other matters, the debate is over. Space is an integral part of U.S. military fighting capability, and therefore in all practical terms it has been weaponized
 
AT: Militarization DA - Inevitable

Weaponization is inevitable but plan causes US dominance that can control conflict 
John Hyten, University of Illinois Professor, April 2k. “A Sea of Peace or a Theater of War: Dealing with the Inevitable Conflict in Space. Program in Arms Control, Disarmament and International Security” Google Scholar

If history is any indication, many scenarios involving conflict in space are almost certain to occur in the future. Each frontier that humans have entered has eventually ended up as a theater of warfare. On the other hand, the opportunities are there today for the United States, because of its unique position as the world's sole remaining superpower, to make the decisions and take the actions that will allow the world to more peacefully resolve these conflicts -- conflicts that will naturally come in the development of the frontier of space. There are, however, and will continue to be, significant pressures that impact the development of the frontier of space. These pressures come from both economic activity and military desires and necessities. Both commerce and the military have tracked the frontier as it moved from land to sea to air, and they are continuing to follow the frontier into space. Commerce has always been driven by the need for access (and quicker access) to new markets and resources. The military continues to be driven by the need to protect both the core of a nation and that nation's interests in the frontier. How the United States responds to these pressures -- pressures that inevitably create conflict -- will define space, and the use of space, in the next century.

Politics Link Turns
Obama, NASA and other US agencies want to clean up space debris

MSNBC 2010
 (MSNBC, 12/23/2010, pg online @ www.msnbc.msn.com/id/40797342/ns/technology_and_science-space/t/orbiting-junk-rivals-weapons-major-threat-space-use//gh-arjun) 

 The new Space Security 2010 report released by the Space Security Index, an international research consortium, represented space debris as a primary issue. Similar recognition of the orbital trash threat also emerged in the U.S. national space policy unveiled by President Obama in June 2010.

Such growing awareness of the space debris problem builds on stark warnings issued in past years by scientists and military commanders, experts said. It could also pave the way for U.S. agencies and others to better figure out how to clean up Earth orbit. 
Obama Pushing Solution to Space Debris 
Boyle 2010 (Rebecca Boyle, « Covering NASA research, biology, engineering and other topics for Popular Science and other publications.« Covering business and the legal system for the St. Louis Business Journal and Missouri Lawyers Weekly, Popsci, "6/29/2010 pg online @ www.popsci.com/science/article/2010-06/obama-space-policy-short-exploration-details-long-international-cooperation//gh-arjun) 
Cleaning up space junk, conducting climate research and forging international celestial harmony are the hallmarks of President Obama's new National Space Policy (PDF), unveiled Monday. Parts of the plan had been expected for months, but NASA-philes were still holding out hope for a grand vision of human exploration.

But there were no Kennedy-esque calls to action, neither for the purpose of scientific exploration nor for national prestige. NASA's exploration role is fairly vague -- sure, there's a call for expanded robotics and human spaceflight programs, but there's no specific location or time frame.

The biggest news is Obama's focus on international cooperation, a departure from his predecessor. Specifically, he wants countries to work together to clean up space junk, which the Pentagon has said is a threat.

The 14-page document also explains how the U.S. will use space to study Earth, and how NASA will cede ground to the private sector, working with commercial firms to develop new modes of space transport.

Science, Rebecca Boyle, climate change, commercial space, nasa, Obama, pentagon, satellites, Space, space debris, space junk The space agency will expand its focus on Earth science, specifically climate research. Satellites will be tasked with studying natural and human-caused changes to climate, land and water, and a new fleet of weather satellites will provide better forecasts.

Obama notes that space belongs to all nations -- perhaps an important point given China's ambitious space goals. The document offers little detail about how space cooperation will work, other than to say that with great power comes great responsibility.

"The now- ubiquitous and interconnected nature of space capabilities and the world's growing dependence on them mean that irresponsible acts in space can have damaging consequences for all of us," the paper says.

Specifically, Obama wants international cooperation in cleaning up space junk, which the Pentagon has already said presents a threat. The U.S. will share more information with other countries in an effort to prevent satellite collisions, and will fund research into cleaning up existing space debris. That nugget is really the only new detail that sets Obama's space policy apart from his predecessors'

Plan Popular – DOD, Pentagon and Obama all think that there needs to be a solution 

Satellite Today 2010 (Satellite Today, Staff Writer, 5-27-2010 pg online @ www.satellitetoday.com/civilspace/headlines/Pentagon-Warns-Congress-About-Space-Debris-Threats-to-Satellites_34221.html//gh-arjun)
 Potential crashes between satellites and space debris may impact the $250 billion space-services market, according to a U.S. Defense Department Space Posture Review report released to the public May 26. The report, the second debris report produced by the Pentagon since 2007, warned Congress that space collisions and debris might make some orbits unusable for commercial or military satellites. The report cited the February 2009 crash between a defunct Russian Cosmos satellite and an Iridium satellite. The crash left approximately 1,500 pieces of junk each capable of destroying more satellites as they orbit the Earth at 7.8 kilometers per second. A Chinese missile test, which destroyed a satellite in January 2007, left 150,000 pieces of junk in the atmosphere. According to the Space Posture Review, there are now more than 370,000 pieces of junk in space compared with 1,100 satellites. The Pentagon forecasts orbital congestion will worsen. 

AT: Spending DA
NASA's budget is less than half of what Americans spend on pets

Stevens 07 (Robert J. Stevens, CEO of Lockheed, 4/16/07, "U.S. Risks Space Leadership Without Increased Funding," Space & Missile Defense Report, Vol. 8, Iss. 15)
He proposed four basic principles as the United States confronts this dismaying reality: First, there is no substitute for adequate financial support. Money, in sufficient quantities, must be provided. The United States "cannot preserve space leadership without sustained investment," he noted. "Funding stability is key and we should all work to deliver the kind of performance that reinforces this stability. For customers this means focusing early on system definition and requirements discipline - because stable requirements lead to a more executable program. For industry this means assembling core competencies, processes, and leadership in the supply chain to better discharge the program plan and meet commitments. "Programs that are meeting commitments with stable and managed requirements prove to be the best candidates for sustained funding support, and we together hold many of the keys to this virtuous cycle. I also believe that, as crucial as it is in a constrained budget environment to make the most of the resources we have, there is ultimately a point when doing more simply demands more." He noted that NASA, in attempting to assemble the funds for the vision of returning to the moon, Mars and beyond, had to make some hard choices. To place matters in perspective, Stevens noted that "at $17.3 billion, NASA's proposed budget for 2008 is significantly less than annual sales of candy and gum. It's less than half what Americans spend on their pets. In fact, this year, Americans spent about $17 billion just to celebrate Valentines Day."
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