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Plan: The United States Federal Government should deploy systems to remediate space debris.
1AC CASCADE EFFECT ADVANTAGE
Advantage One is the Cascade Effect:

The risk of space debris increasing now – no mechanism exists for preventing a cascade effect

Bradley and Wein 2009 [Andrew M. Bradley, Institute for Computational and Mathematical Engineering, Stanford University and Lawrence M. Wein, Graduate School of Business, Stanford University, February 2009, Advances in Space Research, Science Direct] 

Orbital debris generated by 50 years of space activities poses a risk for operational spacecraft, which can collide in a catastrophic manner with either another large object (e.g., an upper stage rocket body) or with a smaller fragment generated by a previous collision or by a previous explosion of a large object (Liou and Johnson, 2008). A high-fidelity three-dimensional simulation model of low Earth orbit (LEO, which is the region between 200 and 2000 km altitude) predicts that – even with no future launches – the growth rate of collisional debris would exceed the natural decay rate in ≈50 years (Liou and Johnson, 2008). Moreover, the analysis in (Liou and Johnson, 2008) did not account for the Chinese anti-satellite weapon (ASAT) test that destroyed the FengYun 1C spacecraft in January 2007, which created the largest manmade orbital debris cloud in history (Liou and Portman, 2007). NASA’s safety guidelines recommend limiting the postmission lifetime of spacecraft or upper stages in LEO to 25 years (NASA Safety Standard 1740.14, 1995). Because this measure will not prevent a positive growth-rate of debris (Liou and Johnson, 2005), it has been suggested that the removal of large intact satellites from space is also necessary (Liou and Johnson, 2006). Although the impact of satellite removal has been assessed (Liou and Johnson, 2007), currently there are no technologies that are technically feasible and economically viable (Liou and Johnson, 2006).

Space debris represents a textbook example of environmental economics (Perman et al., 2003): space is a public good (i.e., despite the 1976 Bogota Declaration, in which eight equatorial countries claimed sovereignty over the portion of geosynchronous Earth orbit lying above their territory (Soroos, 1982), there are no well-defined and enforceable property rights and no countries are excluded from launching satellites) and debris is a pollutant. More specifically, LEO is a renewable stock resource (much like air or water), in that debris eventually dissipates, albeit on an extremely slow time scale.

We’ve reached the brink – the cascade effect could occur any time, making space unusable.

Imburgia 4-4-2011 (Lieutenant Colonel Joseph S. Imburgia is a Judge Advocate in the United States Air Force and is presently assigned as a legal exchange officer to the Directorate of Operations and International Law, Defence Legal, Australian Defence Force, Canberra, Australia. He is a member of the Tennessee and the Supreme Court of the United States bars, and he is a member of the Australian and New Zealand Society of International Law, “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk”) RKS

The “cascade effect” is “the greatest fear of those who study the problem of orbital debris.”50 Even before the February 2009 satellite collision, many scientists agreed “that the number of objects in orbit had surpassed a critical mass,”51 the point at which “orbital debris would collide with other space objects, which in turn would create new debris that would cause [a chain reaction of] even more collisions.”52 This “chain reaction” is often referred to as the cascade effect.53 Some experts believe that once space debris collisions begin, they will be impossible to stop.54 The fear is that these cascading “collisions will eventually produce an impenetrable cloud of fragmentation debris that will encase Earth[, making] space travel . . . ‘a thing of the past’ and . . . obstruct[ing] our dream of colonizing outer space.”55 Experts warn that if the cascade effect occurs, space will be unusable for centuries due to the time it will take for all of the debris to eventually disintegrate in Earth’s atmosphere.56 If space debris is not immediately countered by preventative and removal measures, the cascade effect could occur in little more than a decade.57 In February 2008, Dr. Geoffrey Forden, a Massachusetts Institute of Technology physicist and space programs expert, stated that the United States is “in danger of a runaway escalation of space debris.”58 He argued that the danger of a cascade effect is a greater threat to U.S. space assets than the threat of anti-satellite (ASAT) weapons.59 NASA scientists have warned about the threat of the cascade effect since the late 1970s.60 In the decades since, experts have worried that collisions caused by the cascade effect “would expand for centuries, spreading chaos through the heavens”61 and multiplying space “debris to levels threatening sustainable space access.”62 “Today, next year or next decade, some piece of whirling debris will start the cascade, experts say.”63 According to Nicholas L. Johnson, NASA’s chief scientist for orbital debris, the cascade is now “inevitable” unless something is done to remove the debris.64 Experts believe that if nothing is done to address the space debris problem, the amount of orbiting space debris greater than ten centimeters in size will increase to over 50,000 objects in the next fifty years.65 Considering that the number of objects in orbit has increased drastically since the beginning of 2007, the problem is, unfortunately, only worsening. 

However, even a limited debris removal system removes the threat of the cascade effect – the plan increases US leadership and preserves hard power capabilities

Ansdell 2010 [Megan Ansdell is a second year graduate student in the Master in International Science and Technology Policy program at the George Washington University’s Elliott School of International Affairs, where she focuses on space policy., “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, pg. 18-19]

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. 

Scenario 1 is Satellites

The cascade effect would destroy global satellite capabilities. That destroys the global economy and US military power.
Ansdell, 2010 (Megan, second year graduate student in the Master in International Science and Technology Program at the George Washington University’s Elliot School of International Affairs, “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 currently hundreds of millions of space debris fragments orbiting  the Earth at speeds of up to several kilometers per second. Although the  majority of these fragments result from the space activities of only three  countries—China, Russia, and the United States—the indiscriminate  nature of orbital mechanics means that they pose a continuous threat to  all assets in Earth’s orbit. There are now roughly 300,000 pieces of space  debris large enough to completely destroy operating satellites upon impact  (Wright 2007, 36; Johnson 2009a, 1).  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)

And, securing satellites is critical to maintain our military and intelligence capabilities

Imburgia 4-4-2011 (Lieutenant Colonel Joseph S. Imburgia is a Judge Advocate in the United States Air Force and is presently 

assigned as a legal exchange officer to the Directorate of Operations and International Law, Defence Legal, Australian Defence Force, Canberra, Australia. He is a member of the Tennessee and the Supreme Court of the United States bars, and he is a member of the Australian and New Zealand Society of International Law, “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk”) RKS

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.156With 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 inextricably woven into the fabric of American security.”164 He added 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. 

A strong military is key to prevent global nuclear conflicts in every region of the world

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

naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more 
genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible.

Such order as exists in the world rests not 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. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe.

The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States.

Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan.

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.

The alternative to American regional predominance in the Middle East and elsewhere is not a new regional stability. In an era of burgeoning nationalism, the future is likely to be one of intensified competition among nations and nationalist movements. Difficult as it may be to extend American predominance into the future, no one should imagine that a reduction of American power or a retraction of American influence and global involvement will provide an easier path.
Economic collapse causes global war

Auslin, 9 – resident scholar at AEI (Michael “Averting Disaster”, The Daily Standard, 2/6, http://www.aei.org/article/100044

As they deal with a collapsing world economy, policymakers in Washington and around the globe must not forget that when a depression strikes, war can follow. Nowhere is this truer than in Asia, the most heavily armed region on earth and riven with ancient hatreds and territorial rivalries. Collapsing trade flows can lead to political tension, nationalist outbursts, growing distrust, and ultimately, military miscalculation. The result would be disaster on top of an already dire situation.

No one should think that Asia is on the verge of conflict. But it is also important to remember what has helped keep the peace in this region for so long. Phenomenal growth rates in Japan, South Korea, Hong Kong, Singapore, China and elsewhere since the 1960s have naturally turned national attention inward, to development and stability. This has gradually led to increased political confidence, diplomatic initiatives, and in many nations the move toward more democratic systems. America has directly benefited as well, and not merely from years of lower consumer prices, but also from the general conditions of peace in Asia.

Yet policymakers need to remember that even during these decades of growth, moments of economic shock, such as the 1973 Oil Crisis, led to instability and bursts of terrorist activity in Japan, while the uneven pace of growth in China has led to tens of thousands of armed clashes in the poor interior of the country.

Now imagine such instability multiplied region-wide. The economic collapse Japan is facing, and China's potential slowdown, dwarfs any previous economic troubles, including the 1998 Asian Currency Crisis. Newly urbanized workers rioting for jobs or living wages, conflict over natural resources, further saber-rattling from North Korea, all can take on lives of their own. This is the nightmare of governments in the region, and particularly of democracies from newer ones like Thailand and Mongolia to established states like Japan and South Korea. How will overburdened political leaders react to internal unrest? What happens if Chinese shopkeepers in Indonesia are attacked, or a Japanese naval ship collides with a Korean fishing vessel? Quite simply, Asia's political infrastructure may not be strong enough to resist the slide towards confrontation and conflict.

This would be a political and humanitarian disaster turning the clock back decades in Asia. It would almost certainly drag America in at some point, as well. First of all, we have alliance responsibilities to Japan, South Korea, Australia, and the Philippines should any of them come under armed attack. Failure on our part to live up to those responsibilities could mean the end of America's credibility in Asia. Secondly, peace in Asia has been kept in good measure by the continued U.S. military presence since World War II. There have been terrible localized conflicts, of course, but nothing approaching a systemic conflagration like the 1940s. Today, such a conflict would be far more bloody, and it is unclear if the American military, already stretched too thin by wars in Afghanistan and Iraq, could contain the crisis. Nor is it clear that the American people, worn out from war and economic distress, would be willing to shed even more blood and treasure for lands across the ocean.

The result could be a historic changing of the geopolitical map in the world's most populous region. Perhaps China would emerge as the undisputed hegemon. Possibly democracies like Japan and South Korea would link up to oppose any aggressor. India might decide it could move into the vacuum. All of this is guess-work, of course, but it has happened repeatedly throughout history. There is no reason to believe we are immune from the same types of miscalculation and greed that have destroyed international systems in the past.

1AC MISCALC ADVANTAGE
Advantage Two is Miscalc:

Space Debris will cause an accidental WWIII

Reynolds 89 (Glenn Harlan, Professor of Law, technology and law expert,  writes for  the Northwestern University Law Review, the Harvard Journal of Law and Technology, Law and Policy in International Business, Jurimetrics, and the High Technology Law Journal,  “Outer Space: Problems of Law and Policy”)
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 analyst Daniel Deudney has said, "The Archduke Francis Ferdinand of World War III may well be a critical U.S. or Soviet reconnaissance satellite hit by a piece of space junk during time of crisis." 

Specifically, space debris risks false alarms and Russian miscalc—leading to all out nuclear war. 

Lewis 4 (Jeffrey, Postdoctoral Fellow in the Advanced Methods of Cooperative Study Program
Jeffrey, Worked In the Office of the Undersecretary of Defense for Policy, Center for Defense Information, What if Space Were Weaponized? July, http://www.cdi.org/PDFs/scenarios.pdf)

This 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 Rus- sian 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 reiter- ated 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 satel- lite 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, 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 high26
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 confi- dent 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 sys- tem, 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-warn- ing 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 ef- fort, 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 Rus- sian 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 warn- ing 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 envisioned50 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 deter- mine the cause of the satellite’s failure. Even the 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 distin- guish 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 col- lision 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 co- incidences is difficult because Russia has never provided data about the frequency or duration of false alarms; nor indicated how seriously early- warning data is taken by Russian leaders. More- over, 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 govern- ment.53
News reports suggest that an edgy Russia may have moved tactical nuclear 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 extremely suspicious. It is any military’s nature during a crisis to interpret events in their worst-case light. For ex- ample, 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 Accidental Nuclear War Scenarios
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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.

US-Russia war is the only existential risk to humanity – smaller wars don’t lead to extinction

Bostrom  2002 (Nick, PhD, Journal of Evolution and Technology, Vol. 9, March 2002, http://www.nickbostrom.com/existential/risks.html)
A much greater existential risk emerged with the build-up of nuclear arsenals in the US and the USSR. An all-out nuclear war was a possibility with both a substantial probability and with consequences that might have been persistent enough to qualify as global and terminal. There was a real worry among those best acquainted with the information available at the time that a nuclear Armageddon would occur and that it might annihilate our species or permanently destroy human civilization.[4]  Russia and the US retain large nuclear arsenals that could be used in a future confrontation, either accidentally or deliberately. There is also a risk that other states may one day build up large nuclear arsenals. Note however that a smaller nuclear exchange, between India and Pakistan for instance, is not an existential risk, since it would not destroy or thwart humankind’s potential permanently. Such a war might however be a local terminal risk for the cities most likely to be targeted. Unfortunately, we shall see that nuclear Armageddon and comet or asteroid strikes are mere preludes to the existential risks that we will encounter in the 21st century.

1AC ASTEROIDS ADVANTAGE
Advantage Three is Asteroids:

Asteroids are coming and will cause extinction. 
Campbell 2000 (Jonathan W. Campbell. Colonel, USAER, Occasional Paper No. 20, Center for Strategy and Technology, Air War College, “Using Lasers in Space: Laser Orbital Debris Removal and Asteroid Deflection”, http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf) RKS

Technology Demonstration. The serious international concern over the orbital debris problem, when coupled with the evident feasibility and costeffectiveness of debris removal by ground-based pulsed laser propulsion, has led to planning for the next step toward debris removal. The Orion report contained a suggestion for a technology demonstration in which a 120-J pulsed laser would he joined with a 3.5 m aperture telescope with tracking capability, such as the USAF Advanced Electro-Optical System (AEOS) under construction in Hawaii or the Starfire Optical Range (SOR) in New Mexico. Specially constructed targets, which would he deployed from the space shuttle, would have corner-cube reflectors or a UPS unit to return a strong signal for calibration tests. This demonstration would have a number of goals. Figure 4. Post-Engagement Lifetime For an Orbital Debris Object With Zero Final Zenith Angle. Using Lasers in SpaceÖ.11 Cost estimates for the technology demonstration are in the range of $13-28 million, which is comparable with the cost of a single flight of the least expensive orbital launch vehicle (Pegasus). The potential benefits, if the demonstration leads to an operational system, are saving tens of millions of dollars per year in expenses (increased shielding, damage control systems, and satellite replacements) related to orbital debris, and the accelerated development of other applications of laser space propulsion and laser power beaming. Astronomical telescopes and deep space radar systems have observed the existence of at least 2000 Near Earth Objects (NEO), such as asteroids and comets, which potentially could destroy most life on Earth. An asteroid with a diameter of 0.2 km would strike the Earth with a power rivaling the strength of a multiple warhead attack with the most powerful hydrogen bombs. This strike would throw. up a cloud of dust rivaling the most powerful volcanic explosion, which would seriously affect climate on the scale of two to three years. A strike by a larger asteroid, say 1 km, (especially in the ocean) would create a gigantic tsunami that would flood and obliterate coastal regions. More significantly it would eject a massive dust cloud that would alter cur biosphere to the point that life as we know it would cease to exist with no chance of recovery within the near term. The consensus in the astronomical and astrophysics community was that most of the known NEOs do not pose a near term threat, and therefore that these objects do not present any dancer to the Earth and its biosphere in the foreseeable future. However, the recent collision of a comet Iauki with Jupiter and the discovery of an uncatalogued asteroid, that passed near Earth without any advanced warning, have increased concerns. Several schemes have since been discussed for dealing with NEO on collision courses with the earth. These include blowing them up with nuclear weapons or landing on them and using small, shaped nuclear detonations to steer the asteroid into a passing orbit. However, fragmentation may not be a solution because the center of mass of the resulting cloud of debris would continue on the original collision trajectory. Also, we presently do not have the lift capability to land and place nuclear devices on asteroids without extremely long lead times. The research and development of a nuclear deflection system would cost billions and would still require sufficient warning of an impact to be implemented. A better system would be one that is on station and could be used routinely to shape asteroid orbits over long periods of time so that they do not pose a potential threat. Phased Array Laser Systems (PALS) could be developed and orbited. Space-based laser constellations (SBL) are presently under development and will  be flow-n during the next decade. Coupling PALS with powerful telescopes, such as those being developed under the Next Generation Space Telescope (NGST) project, would provide long-term warning for implementation of an overall NEO avoidance system. The feasibility of this system is discussed below. The lasers that would he used in Project Orion have demonstrated sufficient capability for orbital debris removal for objects in the size range from 1-10 cm diameter. Ground based experimental data, using a 20 kW pulsed laser, show that the impulse imparted to aluminum targets due to the ejected plasma cloud gives an average surface pressure p = 6.5 x 10-4 N/cm2, or equivalently, an acceleration, a = l.25x 10-6 m/s2 With present technology, a laser phased array can be aimed at the asteroid with sufficient power to ablate its surface. Assuming that a laser array can be scaled up to operate on a 1 km diameter iron asteroid, this would require a 200 GW power grid. Several alternate potential power sources are available, including nuclear or electric generation and solar power arrays.

The catch-up collision is the most dangerous. However, it is only necessary to move the asteroid laterally away from its original orbit by at most 1.1 RE, which is the worse case scenario. Table 1 gives several relevant times for irradiation.

Lateral displacement and final velocity of asteroid from original orbit for perpendicular illumination of target. The final velocity is a linear change, but the displacement is quadratic. Note the change of units in the second and third columns. Table 1 shows that a minimum of 38.8 days of illuminating the target is necessary for the worse case of a head on collision, and in most cases would take much less time. The warning time of impending impact is of critical significance, which highlights the importance of deep space surveillance for NEOs, using the NGST for example, in addition to long-term monitoring and orbital calculations. Early orbit shaping would be extraordinarily effective. Also it is important that PALS be deployed at positions, which are free from occluding (obstructing) the beam by the Earth or the Moon. The ability to see clearly, i.e., surveillance of small, dark objects such as asteroids requires freedom from Earth-and Moon-shine, is essential for the NGST. However, it is obvious that the PALS must be located sufficiently near the Earth, which it is designed to protect. A primary candidate is one of the Sun-Earth Lagrange points at which a spacecraft will maintain a fixed position with respect to the Earth.6

Space Debris independently makes terrestrial vision and asteroid monitoring measures impossible

U.S. Congress 90 (September, U.S. Congress, Office of Technology Assessment, “Orbiting Debris: A Space Environmental”, pg.13-17, http://www.fas.org/ota/reports/9033.pdf)

Space debris can interfere with scientific, commercial, and military space activities. In some orbits, debris deposited today may affect these activities far in the future. This section describes the hazards posed by orbital debris and summarizes how they are generated. Functioning spacecraft face a variety of potential hazards from orbital debris: Space debris can interfere with scientific, commercial, and military space activities. Collisions of space debris with functional satellites could result in damage that could significantly impair the performance of a spacecraft or its subsystems. For example, according to one calculation, the Hubble Space Telescope, which was launched in April 1990, faces a  chance of one in one hundred of being severely damaged by orbital debris during its planned 17-year lifetime.37 Orbital debris has already hit active payloads.38 After the reentry of Kosmos 954 in 1978 a Soviet spokesman attributed the fall to an earlier (January 1978) collision with another object.39 Kosmos 1275 may have been completely destroyed by collision with space debris.40 Further, evidence derived mainly from statistical analyses of the increases in orbital debris and from other circumstantial evidence suggests that the fragmentation of some spacecraft may have resulted from high velocity impacts.41 Given that the capability of tracking technology decreases as the altitude of the tracked objects increases, there is no way to establish if collisions have occurred in GEO,42 where the current ability to catalog fragments is limited to objects larger than about one meter (see below). Pollution in the form of gases and particles is created in the exhaust clouds formed when second stage rockets are used to boost a payload from LEO into GEO. A single solid rocket motor can place billions of particles of aluminum oxide into space, creating clouds that may linger up to 2 weeks after the rocket is fired, before dispersing and reentering the atmosphere. The particles therefore represent a significant threat of surface erosion and contamination to spacecraft during that period.43 Interference with scientific and other observations can occur as a result of orbital debris. For example, the combination of byproducts from second stage firings – gases, small solid particles and “spaceglow” (light emitted from the gases) – will often affect the accuracy of scientific data.44 Debris may also contaminate stratospheric cosmic dust collection experiments or even interfere with the debris tracking process itself.45 The presence of man-made objects in space complicates the observations of natural phenomena. 46 Astronomers are beginning to have difficulty determining whether an object under observation is scientifically significant or if what they observe is just a piece of debris. As the number of debris particles increases, the amount of light they reflect also increases, causing “light pollution,” a further interference with astronomers’ efforts. Space debris has also disrupted reception of radio telescopes and has distorted photographs from ground-based telescopes, affecting the accuracy of scientific results that might be obtained.47 The Nature of Space Debris Since the first satellite break up in 1961, nearly 100 satellites have violently fragmented in orbit. Over 20,000 objects have now been cataloged by the SSN, with nearly 35 percent of this compilation a result of these breakup events (as of January 1990).48 

The scarcity of life in the universe proves both the probability and impact of our advantage

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

1AC SOLVENCY
Contention four is Solvency
Laser removal solves increasing levels of debris – it requires federal action and avoids a space arms race

Mason, et. al, 2011 [James Mason, NASA Ames Research Center and Universities Space Research Association, Jan Stupl, William Marshall, and Creon Levit, “Orbital Debris-Debris Collision Avoidance”, March 2011, Advances in Space Research, http://arxiv.org/PS_cache/arxiv/pdf/1103/1103.1690v1.pdf] 

The threat of catastrophic or debilitating collisions between active spacecraft and orbital debris is gaining increased attention as prescient predictions of population evolution are confirmed. Early satellite environment distribution models showed the potential for a runaway “Kessler syndrome" of cascading collisions, where the rate of debris creation through debris-debris collisions would exceed the ambient decay rate and would lead to the formation of debris belts (Kessler & Cour-Palais, 1978). Recorded collisions events (including the January 2009 Iridium 33/Cosmos 2251 collision) and additional environmental modeling have rearmed the instability in the LEO debris population. The latter has found that the Kessler syndrome is probably already in effect in certain orbits, even when the models use the extremely conservative assumption of no new launches (Liou & Johnson, 2008, 2009). 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. To quantify this risk one can look to an example: ESA routinely performs detailed conjunction analysis on their ERS-2 and Envisat remote sensing satellites (Klinkrad et al., 2005). Although the number of conjunctions predicted annually for Envisat by ESA's daily bulletins is in the hundreds, only four events had very high collision probabilities (above 1 in 1,000). None of these conjunctions required avoidance maneuvers after follow-up tracking campaigns reduced orbital covariances, or uncertainties (Klinkrad, 2009). While several maneuvers have been required since then, the operational risk is still insufficient to provide incentive for large scale debris remediation e ort and this highlights the need for low-cost, technologically mature, solutions to mitigate the growth of the debris population and specifically to mitigate debris-debris collisions which owner/operators cannot influence with collision avoidance. Governments remain the key actors needed to prevent this tragedy of the commons that threatens the use of space by all actors. Project ORION proposed ablation using ground-based lasers to de-orbit debris (Campbell, 1996). This approach requires MW-class continuous wave lasers or high energy pulses (of order 20 kJ per 40ns pulse) to vaporize the debris surface material (typically aluminum) and provide sufficient recoil to deorbit the object. ORION showed that the 20 kW, 530 nm, 1 Hz, 40 ns pulsed laser and 5m fast slewing telescope was required to impart the 
v of 100-150 m/sec needed to deorbit debris objects. This was technically challenging and prohibitively expensive at that time (Phipps et al., 1996). Space-based lasers have also been considered, but groundbased 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. Levit & Marshall (2010) provide details of ongoing conjunction analysis research at NASA Ames Research Center, including all-on-all conjunction analysis for the full NORAD TLE catalog and simulated future catalogs of up to 3 million objects on the Pleiades supercomputer. Their paper also presents early results suggesting that a high accuracy catalog comparable to the U.S. Space Command special perturbations (SP) catalog can be generated from the publicly available TLEs; sufficiently accurate to allow collision avoidance with 
v in the sub-cm/s range. This laser COLA scheme was first proposed in Levit & Marshall (2010) and it is the purpose of this paper to give a more detailed analysis. We focus on assessing the effectiveness of a laser facility for making orbit modifications. The system proposed in this paper uses a 5-10kW continuous wave laser mounted on a fast slewing 1.5m optical telescope with adaptive optics and a sodium guide star, which allows the laser beam to be continuously focused and directed onto the target throughout its pass. We start by discussing the underlying physical phenomena, then describe the baseline system and the design of our case study. We conclude by presenting the results of a case study, summarizing the potential applications and identifying further research. 

DOD best—modeling, tech spinoffs for the military and able to act fast.
Dinerman 9 ( Taylor is a respected space writer regarding military and civilian space activities since 1983 Dinerman has writes for Ad Astra, The Wall Street Journal and the American Spectator, He is a part-time consultant for the US Defense Department. May 4“Unilateral orbital cleanup”, The Space Review, http://www.thespacereview.com/article/1365/1)
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. An international consortium is a recipe for doing almost nothing and doing it very, very slowly. 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. 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. 

A space laser could remove orbital debris in less than three years.

Campbell 2000 (Jonathan W. Campbell. Colonel, USAER, Occasional Paper No. 20, Center for Strategy and Technology, Air War College, “Using Lasers in Space: Laser Orbital Debris Removal and Asteroid Deflection”, http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf) RKS

Orbital debris in tow-Earth orbit ranging in size from 1 to 10 centimeters (cm) in diameter, poses a significant problem for space vehicles. While this debris can he detected, it cannot he tracked with sufficient reliability to permit spacecraft to avoid these objects. Such debris can cause catastrophic damage even to a shielded spacecraft. Given the technological advances associated with adaptive optics, a groundbased pulsed laser could ablate or vaporize the surface of orbital debris, thereby producing enough cumulative thrust to cause debris to reenter the atmosphere. One laser facility could remove all of the one-ten centimeter debris in three years or less. This study proposes that the United States develop a technology demonstration of this laser space propulsion in order to implement a system for removing debris from earth orbit. The cost of this proposed demonstration is favorable in comparison with the typical costs for spacecraft operations.

Mitigation is insufficient; we need to actively remove debris.

Ansdell, 2010 (Megan, second year graduate student in the Master in International Science and Technology Program at the George Washington University’s Elliot School of International Affairs, “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) RKS

In light of these threats, certain measures have been taken to address the issue of space debris. In particular, internationally adopted debris mitigation guidelines are reducing the introduction of new fragments into Earth’s orbit. However, there is a growing consensus within the space debris  community that mitigation is insufﬁcient to constrain the orbiting debris  population, and that ensuring a safe future for space activities will require  the development and deployment of systems that actively remove debris  from Earth’s orbit. The ﬁrst-ever International Conference on Orbital H Debris Removal, held in December 2009 and co-hosted by the National  Aeronautics and Space Administration (NASA) and Defense Advanced  Research Projects Agency (DARPA), illustrated this growing concern. At the same time, implementing active debris removal systems poses not only difﬁcult technical challenges, but also many political ones. The global nature of space activities implies that these systems should entail some form of international cooperation. However, international cooperation in space has rarely resulted in cost-effective or expedient solutions, especially in areas of uncertain technological feasibility. Further, it will be difﬁcult to quickly deploy these systems before the space environment destabilizes. Problems will also arise in dividing the anticipated high costs, as a small number of countries are responsible for the large majority of the space debris population, yet all nations will beneﬁt from its removal.
***Solvency

EXT. LASERS SOLVE
Laser firings solve – they remove the most dangerous debris

Weeden 2011 [Brian Weeden, Technical Advisor for Secure World Foundation, “Overview of the legal and policy challenges of orbital debris removal”, February 2011, Space Policy, p.39-40, ScienceDirect] 

Most ADR technologies in the LEO regime take advantage of this natural decay process and perform their function by accelerating natural decay, either by increasing the atmospheric drag on the space debris object or moving the debris object to an orbit at lower altitude. For smaller pieces of debris, one of the most promising ADR techniques uses lasers, either ground- or space-based. These lasers are fired at a piece of space debris and exert a change in velocity (delta-V), either through ablation or momentum exchange, which changes the object’s orbit [10]. Repeated firings over one or more orbit revolutions can be used to lower the object’s orbital altitude and speed up its re-entry into the Earth’s atmosphere. The primary challenge with enhanced drag techniques is controlling the atmospheric re-entry to ensure that the object does not endanger people or infrastructure on the ground. Laser techniques are also mostly limited to debris objects between 1 and 10 cm, largely because of detection and tracking requirements. 

Larger pieces of space debris can primarily be removed through rendezvous operations. An ADR spacecraft can rendezvous with the targeted piece of debris and attach to it using nets, grapples, tentacles or harpoons. The removal spacecraft would then fire its maneuvering thrusters to move both objects into a lower orbit. The removal spacecraft can then separate from the target debris and, if remaining fuel allows, maneuver again to rendezvous with another debris object and repeat the process. 
 The ADR spacecraft could also attach a de-orbit aid, such as a thruster or a tether, to the target debris object and use that aid to remove it. One of the primary difficulties of these types of techniques is docking or attaching to the target debris object, which may be tumbling or structurally unstable. 

Orbiting “collection media” can also be used to remove small pieces of debris in LEO. These consist of spacecraft with large surface areas coated in or made of substances that can absorb the momentum of debris impacts, such as foam or rotating panels. As small pieces of debris hit these collection media, they become trapped. At the end of its mission, the removal spacecraft de-orbits, taking all the trapped pieces with it. This technique is only viable for debris smaller than 1 cm. 
REMOVAL KEY
Removal is the only means to prevent the Kessler syndrome

Wired 10 (June, Wired Magazine, “Waste MGMT”, pg.172, http://proquest.umi.com.proxy.lib.umich.edu/pqdweb?index=4&did=2078371031&SrchMode=1&sid=1&Fmt=3&VInst=PROD&VType=PQD&RQT=309&VName=PQD&TS=1308615087&clientId=17822&cfc=1)

The Chinese debris, combined with the Iridium-Cosmos collision, finally revealed the bankruptcy of the prevailing philosophy governing space. The big sky theory is no longer a viable concept for space operations, says Chris Moss, chief of strategy for the military's Joint Space Operations Center. Officials at NASA now acknowledge that orbital debris is the biggest threat to the International Space Station. And the call for action is global, says Heiner Klinkrad, the top debris expert at the European Space Agency: Debris removal is the only cure to the Kessler syndrome. Much of the progress was undone in a single moment when China blasted one of its own satellites into 3,000 trackable pieces. 

AT: MITIGATION SOLVES
Current mitigation policies are failing – new solutions are necessary

Ansdell 2010 [Megan Ansdell is a second year graduate student in the Master in International Science and Technology Policy program at the George Washington University’s Elliott School of International Affairs, where she focuses on space policy., “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, pg. 8-9]

In light of these threats, certain measures have been taken to address the issue of space debris. In particular, internationally adopted debris mitigation guidelines are reducing the introduction of new fragments into Earth’s orbit. However, there is a growing consensus within the space debris community that mitigation is insufficient to constrain the orbiting debris population, and that ensuring a safe future for space activities will require the development and deployment of systems that actively remove debris from Earth’s orbit. The first-ever International Conference on Orbital Debris Removal, held in December 2009 and co-hosted by the National Aeronautics and Space Administration (NASA) and Defense Advanced Research Projects Agency (DARPA), illustrated this growing concern.

At the same time, implementing active debris removal systems poses not only difficult technical challenges, but also many political ones. The global nature of space activities implies that these systems should entail some form of international cooperation. However, international cooperation in space has rarely resulted in cost-effective or expedient solutions, especially in areas of uncertain technological feasibility. Further, it will be difficult to quickly deploy these systems before the space environment destabilizes. Problems will also arise in dividing the anticipated high costs, as a small number of countries are responsible for the large majority of the space debris population, yet all nations will benefit from its removal.

Debris mitigation guidelines won’t work.

Hitchens 2004 (Theresa, Director of Center for Defense Information and editor of Defense News from 1998 to 2000, “Safeguarding Space for All: Security and Peaceful Uses—Conference Report, 25–26 March 2004”, http://www.unidir.org/pdf/articles/pdf-art2378.pdf)

However, the guidelines are voluntary, and thus include no legally binding requirements for those who adopt them. The guidelines do not recommend how nations should implement and enforce them, nor do they suggest how nations should integrate them into their current processes for approving space launches. Therefore, some experts worry that the IADC measures will simply not be enough. For example, only about one-third of space operators now regularly boost dead spacecraft in GEO to a graveyard orbit at least 300km higher for disposal, according to Walter Flury, director of the space debris programme at ESA.16 Only 22 of 58 non-functioning satellites in GEO were put into graveyard orbits between 1997 and 2000, according to research by ESA’s European Space Operations Centre.17 What is the key reason for non-compliance with best practices? Costs. For example, GEO boosting could cost a company “hundreds of millions of dollars in lost revenue”, according to a story in the Edmonton Journal.18 While most debris mitigation measures are not extraordinarily expensive if included during a satellite’s design, the small profit margins afforded to space launch firms and the competitive global market mean that achieving compliance with voluntary guidelines might be difficult. “It is unlikely that voluntary application of mitigation measures will solve the space debris problem”, Flury said, “Just think about the commercial sector of space activities with its competitive character.”19

AT: REGULATIONS SOLVE
Governmental Agencies and private companies ignore regulations

Olson 98 (Steve is a US writer who specializes in science, mathematics, and public policy, July, “The Danger of Space Junk” , The Atlantic, http://www.theatlantic.com/magazine/archive/1998/07/the-danger-of-space-junk/6691/)
In 1995 NASA issued a guideline saying that satellites and the upper stages of rockets within 1,250 miles of Earth should remain in orbit for no longer than twenty-five years after the end of their functional lives. But the guideline applies only to new spacecraft and can be waived if other considerations prevail. As a result NASA and the Defense Department also continue to leave the upper stages of some of their launch vehicles in orbit, partly because existing designs do not lend themselves to deorbiting. Furthermore, the character of the Space Age is changing. Of the eighty-nine launches that took place worldwide last year, almost half carried commercial communications satellites. The private sector now puts more payloads into orbit than do NASA and the U.S. and Russian militaries combined. A score of communications companies in the United States and other countries have announced plans that will put hundreds of satellites into orbit over the next decade. Many will fly in relatively low orbits within a few hundred miles above where the space station will orbit, so that they can relay signals coming from hand-held phones. None of these companies is under any obligation to limit orbital debris. Companies that are launching large constellations of satellites are worried about collisions between the satellites, and they are well aware that a public-relations disaster would ensue if a piece of a shattered satellite smacked the station. As a result, some plan to deorbit satellites at the end of their useful lives. But other companies are leaving their satellites up or are counting on atmospheric drag to bring them down. Government regulations covering orbital debris are still rudimentary. For now, the federal agencies that have authority over commercial launches are waiting to see if the private sector can deal with the problem on its own. But deorbiting rockets and satellites is expensive. A satellite could keep operating for several additional months if it didn't need to reserve fuel for deorbiting. Some industry representatives say they want regulations, but only if the regulations apply to everyone and cannot be evaded. "Industry has a vested interest in keeping near-Earth orbit amenable to their continued operations," Nicholas Johnson, of NASA, says. "But companies want to make sure that everyone plays by the same rules." International regulation will be even more difficult. Already the Russians and the Europeans launch a significant number of U.S. commercial satellites. U.S. launch companies would howl if the government imposed unilateral restrictions on spacecraft launched from U.S. territory. Extending restrictions internationally would probably require the involvement of the United Nations, which would raise a host of additional issues about the equitable use of orbits. Though discussions are taking place at a technical level, no one expects international agreements on deorbiting to be achieved anytime soon. Human societies have done plenty of things that we or our descendants may someday regret. At the beginning of the Atomic Age we seriously polluted vast tracts of land that will take many billions of dollars to clean up. We have increased the amount of carbon dioxide in the atmosphere despite a scientific consensus that global temperatures are rising as a result. We have dammed great and beautiful rivers even though the resulting reservoirs are filling with silt that will in time drastically reduce the dams' usefulness. 

AT: MONITORING SOLVES
Monitoring space debris is not effective. 

Australasian Science 11 (May, Australasian Science Magazine, “The Orbital Junkyard”, pg.28, proquest)

At the moment the problem is addressed by keeping track of as many objects as possible. When one appears to be on a collision course with an operating satellite, the satellite is given instructions to take evasive action, shifting to a higher or lower orbit. However, there are a few flaws in this technique. For one thing not all satellites are capable of moving in this manner. More substantially, we simply don't know the whereabouts of many of the objects that ,are large enough to cause damage. There is also a third problem, which EOS believes it can address. Current monitoring does not allow us to track the positions of these pieces of junk as accurately as we would like. "You want to make sure you're moving a satellite out of the way of an object, not right into its path," Smith says. At the moment, space junk is tracked using radar. " 

Monitoring doesn’t solve; it just means that we watch collisions. 

Magnuson 10 (Stew Magnuson, managing editor of National Defense Magazine, July, National Defense, “Taking Out the Trash:What Can Be Done About Space Debris”, pg. 38, proquest)
Later this year, the Air Force hopes to launch its space-based space situational awareness (SBSS) satellite. The optical sensor aboard the aircraft will be placed in low-earth orbit and be able to track new satellites as they are being placed into space, he said. Col. James Jordan, space-based surveillance system mission director, said the satellite will be able to search for previously uncatalogued objects. "There may be things out there that are just too small for current systems to pick up," he told reporters. How small an object the new system will be able to detect is classified. The gimbaled camera will only be able to look up, and finding debris in low-earth orbit - roughly 100 to 1,250 miles up - will not be possible. Radars may be best suited for that range, he said. The Air Force wants to maintain this capability beyond the life of the SBSS spacecraft, he said. There will be an open competition for a follow-on satellite later his year. And "we have done some studies that suggest having two on orbit would be a good thing to do," he added. The increased analysis and tracking is all very well and good, said Arnold. But when it comes to preventing two objects from striking each other, at least one of them has to be an active spacecraft with some available fuel. If not, "all we can do is sit back and watch those two systems collide because they cannot be moved," he said. The vast majority of space junk is small and cannot be moved under its own power, he added. There are the beginnings of an effort to actually remove orbital trash, said Roger Hall, a DARPA project manager. "Space situational awareness is an enabler, not a response," he said. In December, DARPA and NASA hosted the first international conference on space debris removal. It attracted 300 participants from several nations. DARPA also sent out a request for information from industry with an eye toward funding a program if an intriguing proposal came forth. A DARPA website devoted to the RFI showed that about 20 organizations from private industry and academia had submitted ideas. Meanwhile, the Surrey Space Center in the United Kingdom announced in March that it was working with the European space company, Astrium, to build a three-kilogram nanosatellite, called the CubeSail. It hopes to deploy a solar sail that would connect to a piece of space debris, unfurl itself and then drag the object into the atmosphere where it would burn up. Solar sails collect charged particles emanating from the sun to provide propulsion. The demonstration is slated for late 2011. A larger sail could be scaled upwards to take larger objects such as defunct satellites out of orbit, said a Surrey Space Center statement Johnson stressed that space debris is not solely a U.S. problem. It is actually a minority contributor to the collection of orbital junk, he maintained. "Space is an international commons," he said. Cleaning it up "will likely be an international undertaking." 
***Cascade Effect Advantage Extensions

RESOURCES ADD-ON
Extinction is inevitable without acquiring space resources

Garan, 10 – Astronaut (Ron, 3/30/10, Speech published in an article by Nancy Atkinson, “The Importance of Returning to the Moon,” http://www.universetoday.com/61256/astronaut-explains-why-we-should-return-to-the-moon/, JMP)

Resources and Other Benefits: Since we live in a world of finite resources and the global population continues to grow, at some point the human race must utilize resources from space in order to survive. We are already constrained by our limited resources, and the decisions we make today will have a profound affect on the future of humanity.

Using resources and energy from space will enable continued growth and the spread of prosperity to the developing world without destroying our planet. Our minimal investment in space exploration (less than 1 percent of the U.S. budget) reaps tremendous intangible benefits in almost every aspect of society, from technology development to high-tech jobs. When we reach the point of sustainable space operations we will be able to transform the world from a place where nations quarrel over scarce resources to one where the basic needs of all people are met and we unite in the common adventure of exploration. The first step is a sustainable permanent human lunar settlement. 

EXT. WE’RE AT THE TIPPING POINT
The amount of space debris has reached a tipping point that threatens the space industry, communications, and our military capabilities

The Telegraph 2010 [Staff writer, “Space so full of junk that a satellite collision could destroy communications on Earth”, http://www.telegraph.co.uk/science/space/7766894/Space-so-full-of-junk-that-a-satellite-collision-could-destroy-communications-on-Earth.html] 

 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. 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 rate of space debris collisions is going to exponentially increase in the near future, destroying satellites

Senechal 7 (Thierry, degrees in economics and finance from Harvard University, London Business School, and Columbia University with highest honours, MIT, “ Space Debris Pollution: A Convention Proposal”,  www.pon.org/downloads/ien16.2.Senechal.pdf)

2.4.1 The risk of Collision: A Scientific Problem 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 

We’re at the tipping point for a debris disaster.

The Telegraph 2-1-2011 (“Space so full of junk that a satellite collision could destroy communications on Earth”, http://www.telegraph.co.uk/science/space/8295546/Space-so-full-of-junk-that-a-satellite-collision-could-destroy-communications-on-Earth.html) RKS

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 last year. There are also fears that large pieces of debris could threaten the lives of astronauts in space shuttles or at the International Space Station. 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 said in May. The United Nations Office for Outer Space Affairs (UNOOSA) issued Space Debris Mitigation Guidelines in 2009, urging the removal of spacecraft and launch vehicles from the Earth’s orbit after the end of their missions.

EXT. DEBRIS MAKES SPACE UNUSABLE
Even tiny pieces of debris can make space unusable

WSJ 2009 [Robert Lee Hotz, February 27, 2009, “Harmless Debris on Earth Is Devastating in Orbit”, http://online.wsj.com/article/SB123568403874486701.html] 

It may be weeks before ground observers can locate all of it. So far, the U.S. Space Surveillance Network has identified 700 large fragments from the accident 489 miles above Earth, but many more are too small to track easily. "The more pieces of debris up there, the more chance you'll have another collision," says Geoffrey Forden at the Massachusetts Institute of Technology. "Near Earth, space is really very crowded."
Indeed, a canopy of trash envelops our planet. Orbiting swarms of junk careen into each other like billiard balls, creating unpredictable sprays of debris, which in turn meld with other space garbage to weave a moving net around the atmosphere.

All told, there may be millions of pieces of man-made debris in orbit. Nobody knows how much. Tracking network monitors about 18,000 of the largest objects, issuing warnings whenever one of them passes too near a spacecraft or satellite.

Satellite operators scramble to get out of the way.

Eight times last year, U.S. and French authorities moved spacecraft to dodge pieces of debris that, at orbital speeds, carry the force of a hurtling 400-pound safe. Last August, astronauts aboard the International Space Station steered their craft clear of debris falling from a defunct Russian reconnaissance satellite.

Chinese authorities worry that the new debris may hit their nearby weather and maritime surveillance satellites. At least 17 commercial communication satellites pass directly through the heart of the debris cloud, space experts say.

The wreckage may hinder manned spaceflight as well. It may be too dangerous for NASA's space shuttle to fly through the debris to repair the Hubble Space telescope later this spring. NASA mission planners expect to decide whether to proceed with the mission next month. To assess the risk, agency astronomers are scanning for debris particles as small as two millimeters, using the agency's Goldstone Deep Space Communications Complex in California.

They are right to worry. "Many spacecraft, including the space shuttle, are in some places vulnerable to particles five millimeters in size or below," says Nicholas Johnson, chief scientist at NASA's Orbital Debris Office in Houston. At that scale, Dr. Johnson says, "there could be hundreds of thousands of particles that could have been created during the Iridium-Cosmos event."

Even a paint flake, traveling at orbital velocities, can crack the space shuttle's windshield. In fact, NASA shuttle engineers have replaced the spacecraft's debris-pitted windows after almost every flight since 1981, at a cost of about $40,000 per window.

Recommended Reading

More than 200 spacecraft have broken up in orbit since the dawn of spaceflight. The History Of On-Orbit Satellite Fragmentations, by Nicholas Johnson at NASA's Orbital Debris Program Office, catalogues the dramatic rise in space junk in recent years.

The U.S. Space Surveillance Network tracks almost 18,000 large objects in orbit, which pose an increasing danger to satellites, rockets and manned spacecraft. The Union of Concerned Scientists maintains a satellite database listing of the 900 or so operational satellites currently in orbit around Earth.

Due to its large size and long operational lifetime, the space station faces a significant risk of being struck by potentially damaging meteoroids or orbital debris.

Anything larger than a garden pea can be devastating, but space networks usually only track objects bigger than about four inches across , about the diameter of a softball. "There is a whole class of particles that can't be tracked, can't be shielded against, and are very dangerous," says Dr. Wright. "Every time, the shuttle comes down, it is pockmarked."

Space debris will end the space industry – we’re approaching the tipping point

Washington Post 2010 [Jonathan Tirone, 5/26/10, “Space trash threatens satellites, Pentagon warns”, http://www.washingtonpost.com/wp-dyn/content/article/2010/05/25/AR2010052505321.html] 

VIENNA -- Trash in space may bring commerce and communications on Earth to a halt unless policymakers and executives take steps to prevent satellite collisions with orbiting junk, according to a Pentagon report.

Potential crashes between satellites and debris -- refuse from old rockets, abandoned satellites and missile shrapnel -- are threatening the $250 billion space-services market providing financial communication, global-positioning navigation, international phone connections, Google Earth pictures, television signals and weather forecasts, the report says.
Space is "increasingly congested and contested," said the Defense Department's interim U.S. Space Posture Review, which was sent to Congress in March and not publicly released.

Scientists are warning that space collisions could set off an uncontrolled chain reaction that might make some orbits unusable for commercial or military satellites because they are too littered with debris. The February 2009 crash between a defunct Russian Cosmos satellite and an Iridium Communications Inc. satellite left 1,500 pieces of junk, each whizzing around the earth at 4.8 miles a second and each capable of destroying more satellites.

"This is almost the tipping point," Bharath Gopalaswamy, an Indian rocket scientist researching space debris at the Stockholm International Peace Research Institute, said in an e-mailed response to questions. "No satellite can be reliably shielded against this kind of destructive force." 

Space debris is highly dangerous – new solutions are necessary

Bird 08 [Robert C. Bird, Assistant Professor, Seton Hall University, “PROCEDURAL CHALLENGES TO ENVIRONMENTAL REGULATION OF SPACE DEBRIS”, American Business Law Journal, Wiley Online]

 Space debris is a significant hazard facing the expansion of space activities. Space debris is no mere floating junk - a two-inch fragment can travel faster than ten kilometers a second and strike with the force of a steel safe dropped from a ten-story window.   This debris can rip through spaceships, kill astronauts, and render orbits for satellites so dangerous as to be unusable. National and international bodies have engaged in much discussion about the space debris problem, but have not been able to agree upon an effective solution. Some scientific research has focused on removing present space debris. Other studies concentrate on developing environmentally friendly spacecraft that minimizes the release of orbital matter. Still other research examines armoring satellites and spaceships to protect them from space debris collisions. 

Space debris kills the space industry

Senechal 7 (Thierry, degrees in economics and finance from Harvard University, London Business School, and Columbia University with highest honours, MIT, “ Space Debris Pollution: A Convention Proposal”,  www.pon.org/downloads/ien16.2.Senechal.pdf) 

The market for commercial space launchers has witnessed rapid growth over the past several years. If more space debris accumulates, the business is at risk. Today, more and more activities rely on well functioning communication equipment in space. Any disruption can have major consequential losses. World geopolitics has dramatically changed since the 1960‘s race to the moon. At the time, the U.S. and the Soviet Union competed with one another, both on Earth and in space. Today, the space market is again on the upward trend. By the end of last century, the world satellite market generated revenues of about $11 billion. In terms of satellite launches, the year 2002 has shown the highest number of launches with 289. Today, the worldwide revenues for the market are around the $16 billion. The health of the global telecommunications market determines to a great extent the sustainability, and therefore the continuity, of space industry. For instance, of the 155 satellites successfully launched by Ariane-4, the French space launcher, in the course of its operation, 139 are telecommunications satellites. Of the 39 satellites launched by Ariane-5 by mid-2005, 26 are telecommunication satellites. It is estimated that 90% of the value of satellite payloads launched by Ariane-5 will be telecommunications-related.12 Several trends are positively impacting on the commercial satellite market. First, new needs have appeared. Networks of Little LEOs, Big LEOs, LEO broadband systems, MEOs and GEOs are scheduled for launch within the next seven years. With improvements in satellite components, technologies and production processes, satellite systems are improving in function, as well as in production and operational costs.

Second, the space market is also gaining prominence in many countries. For instance, Brazil and Mexico have become important operators of space systems. Today, the Brazilian Instituto Nacional De Pesquisas Espaciais‘ (INPE) has an ambitious and visionary space program dating back to 1979. Since 1992, Argentina‘s space activities have been considerably developed. In Protocol for a Space Debris Risk and Liability Convention 1994, a Space Plan for 1995-2006 was drawn and a U.S.$700 million budget allocated, for the launch of science and telecommunication satellites. South Korea, India, China and Japan all have strong space programs capable of integrating and launching satellites. As pointed by Frost and Sullivan, the ―space systems market is encouraged by a new space race among Asian rocket and satellite builders vying for commercial customers on the global market.‖13  At this pace, incidents are likely to occur. As a result, in case of damage and consequential business interruption for the commercial operators, there must be a compensation instrument put in place for recovering the cost of the loss. Typically, in the space industry, there are about 10-15 large insurers (called underwriters). There are about 13 international insurance underwriters that provide about 75% or so of the total annual capacity. However, none of them provides coverage for space debris damages. Because damages and losses caused by space debris are difficult to cover from a traditional insurance perspective, it is important to draft an international convention that would define the extent of national jurisdiction in outer space. In the following pages, I discuss how a liability and compensation mechanism can be implemented. 

Space debris prevents commercial development of space. 

Deblois 3 (Bruce is a Adjunct Fellow at CFR,Council on Foreign Relations, “The Advent of Space Weapons,” ASTROPOLITICS v. 1 n. 1, Spring, Scholar)

In addition to posing insurmountable military opportunity costs and the potential of another costly arms race, space weapons directly threaten the fiscal health of the space sector itself. Use of destructive weapons in space would obviously promote an orbital debris problem that is on the threshold of becoming a major inhibitor to space commerce. Currently, the US Space Surveillance Network uses ground-based radar and optical/infrared sensors to track roughly 7,500 objects across orbital space. That constitutes objects greater than 10 cm in diameter in low Earth orbit to objects greater than 1 m diameter in geostationary orbit. Only approximately five per cent of those objects are operating satellites; the rest are effectively debris, 40 per cent of which are fragments of disintegrated satellites and upper stages of rockets.41 Unfortunately, there are between 30,000 and 100,000 untracked objects between 1 cm and 10 cm diameter (large enough to cause serious damage to spacefaring vehicles), and an unknown but enormous number of particles smaller than 1 cm (many of which could damage sensitive systems on impact). While the space environment is extremely large and the probability of an impact is still small, that probability is growing. For some space missions active protection through shielding is already a requirement (e.g. the International Space Station). Getting this shielding to orbit is an added expense to an already low-profit-margin industry. Any weapon use in space, but particularly proliferating weapons use in space, could readily make space a no-go area of dangerous debris, in the process pre-empting commercial and civil development.
Orbital Debris will cripple the world’s space economy

Aerospace America, 99  December, 1999 Orbital Debris Hazards and Mitigation Strategies BYLINE: Public Policy Forum is a quarterly publication compiled by the AIAA Government Relations staff. SECTION: AIAA BULLETIN; The Insider News; Public Policy Forum; Pg. B14 

Orbital debris will increase the cost of space missions through costs incurred to conform to debris remediation policies and/or losses that result from debris impact. Cost-effective orbital debris remediation policies, in the long term, reduce mission costs (below those that would result from pursuing a policy of no orbital debris remediation), but may increase mission costs in the short term. This is the typical investment dilemma; is it desirable to make an investment and incur costs in the near term in order to achieve benefits in the long term? Decisions regarding orbital debris remediation policies are quite similar to most investment decisions (i.e., spend now for future rewards) except that the time frame is considerably longer (measured in terms of perhaps 50 to 100 years or more) than that encountered in most investment decisions. In fact, it is likely that the generation incurring the costs will not be the generation obtaining the benefits. This long time frame opens up the distinct possibility that normal and prudent business decisions may not produce results that are in the public interest and may result in the need for the development of a regulatory environment. Regulatory Consideration -- The need for regulatory consideration is the result of market failure caused by externalities. An externality is said to occur when one party's actions impose uncompensated benefits or costs on another outside the marketplace. Environmental problems are a classic case of externality. The clutter of space with orbital debris is an environmental problem. The consequences of orbital debris may be of minor import today, but if appropriate measures are not taken in the near term to restrict or reverse the growth of the orbital debris population, long term effects of orbital debris may be irreversible and disastrous. Market failure is the result of the long time delays (perhaps 50 to 100 years) between cause and effect and the lack of economic incentives to make near-term investments by those who will not be around to be affected by the long-term debris environment. Current U.S. National Space Policy requires that orbital debris mitigation measures be "consistent with mission requirements and cost effectiveness." These debris mitigation measures will result in some added cost or payload penalty. Similarly, added costs can have a direct bearing on the competitiveness of space-based technologies (e.g., satellite communications) as compared to terrestrial alternatives (e.g., fiber optics communications). Economic Analyses -- Economic analyses are needed to identify cost-effective approaches to satisfy requirements while indicating the importance, or lack thereof, of the regulatory requirement on the approaches. In other words, it is necessary to identify the least-cost approach to satisfying the requirement and the sensitivity of the result to the level of the requirement. Economic analyses must identify who bears the costs and who obtains the benefits and when the costs and benefits occur so that the equity of impacts may be observed. Costs must take into account all effects of changes in launch vehicle capability (resulting from meeting requirements) as they affect user "value." A reduction in lift capability may be translated into shorter satellite lifetime, which will affect mission economic value. This reduction in economic value must be contrasted with the effects of orbital debris on increased mission costs if the remediation measure were not taken. The bottom line is that the economic analysis should develop the case that debris, if the regulatory action is not taken (i.e., no remediation), will lead to costs that will exceed remediation costs and that, because of market failure, regulatory action is required. In summary, the use of the space environment has become extremely important to the functioning of the world's economy. The rate of growth of the orbital debris population, if allowed to continue unabated, in the long term may substantially reduce the ability to utilize the space environment. Debris remediation measures, possibly in the form of a regulatory regime, may have to be introduced sooner rather than later to protect this precious resource. 

Absent debris removal, space will become unusable. 

Greenberg 2000 (Aerospace America  January, 2000 The economics of orbital debris BYLINE: by Joel S. Greenberg, president, Princeton, Synergetics SECTION: FEATURES; Economics; Pg. 40  

We cannot escape the certainty that orbital debris will increase the cost of space missions, through either losses resulting from debris impacts, or costs incurred in complying with debris remediation policies. Thus it is important to ensure that these policies are cost-effective and will, in the long term, reduce mission costs below what they would be if no such remedies were pursued. Debris remediation will not be free. Rather it may increase mission costs in the short term. Hence, we have a typical investment dilemma: Is it desirable to invest and incur costs in the near term to achieve long-term benefits? Or, to put it another way, how much can we afford to spend now to achieve anticipated savings? Most investment decisions present the same dilemma, but in this case the time frame is considerably longer -- perhaps 50-100 years or more. The generation that incurs the costs will likely not be the one that reaps the benefits. This long time frame opens up the distinct possibility that normal, prudent business decisions may not produce results that are in the public interest, and the development of a regulatory environment could become necessary. Externalities The need for regulatory consideration is the result of likely market failure caused by externalities. An externality is said to occur when one party's actions impose uncompensated benefits or costs on another party outside the marketplace. In the case of orbital debris, market failure will likely result from the long time delays between cause and effect and the consequent lack of economic incentive for making the needed near-term investments. Environmental problems are a classic case of externality, and the cluttering of space with orbital debris is an environmental problem. The consequences of such debris may be of minor import today, but if appropriate near-term measures are not taken to restrict or reverse its growth, the long-term effects may be irreversible and could be disastrous. Certain space missions already present economic incentives for incurring costs in the near term to minimize the fiscal consequences of orbital debris. For example, near the end of useful life, GEO communications satellites are moved to higher altitudes, and LEO communications satellites are often moved to other orbits (including re-entry). These are business decisions that reflect the importance of moving the spacecraft out of harm's way so that companies can proceed with their operations unencumbered by their own failed satellites. However, because not all missions present such incentives, and because of the long periods between cause and effect, the externalities are of sufficient concern to warrant consideration of regulatory action. The need for regulation Executive Order 12866 of Sept. 30, 1993, states that federal agencies should promulgate only such regulations as are required by law, are necessary to interpret the law, or are made necessary by compelling public need, such as material failures of private markets to protect or improve the health and safety of the public or the environment. Economic analysis is central to developing and justifying a regulatory regime. In fact, the law requires a formal "economic impact analysis" that demonstrates the need for regulatory action and also shows that the best regulatory option has been selected. For orbital debris, the case must be made that the normally functioning market-place will not properly safeguard the environment and ultimately will adversely affect the well-being of the public. Here, market failure is the justification for regulatory action. The argument must be made in light of GEO and LEO communication satellite actions and other voluntary debris remediation measures. The economic analysis must identify cost-effective design approaches to meeting requirements while indicating what impact, if any, the requirements will have on each approach. In other words, identify the least costly approach and understand the sensitivity of the results to the level and form of the requirements. For the cost-effective design alternatives, the analysis must develop the benefits and costs that are likely to result from the regulatory action. In accomplishing this, it must consider different missions (altitudes and inclination angles) initiated at different points in time. It also must consider various regulatory alternatives that may be imposed at different times and for different orbit altitude and inclination angle regimes. Benefits, in general, derive from longer satellite life, a result of fewer debris impacts. The simplified illustrated methodology of the analysis must be expanded to allow for consideration of different types and numbers of missions. The debris environment and satellite failure characteristics must be described in statistical terms (conceptually, the orbital debris environment alters the satellite random failure characteristics). Besides establishing costs and benefits, the regulatory economic impact analysis must identify who bears the costs, who obtains the benefits, and when the costs and benefits occur, so that the equity of impacts may be observed. Costs must take into account all effects of changes in launch vehicle capability (resulting from meeting remediation requirements) as they affect user "value." A reduction in lift capability may be translated into shorter satellite lifetime, which will affect mission economic value. This reduction in economic value must be contrasted with the effects that orbital debris would have on mission costs if the remediation measure were not taken. The bottom line is that the economic analysis should establish two things. The first is that without regulatory action, debris will result in costs that exceed remediation expenses. The second is that because of market failure, regulatory action is required. The analysis must consider the implications of the proposed regulatory action on international competitiveness. It also must consider the action's impact on market share for launch services, satellites, and associated products and services, and the consequences of changes in market share -- for example, change in exports, job creation, and treasury revenue. Analyzing economic impact A first step in performing such an analysis is to establish a set of requirements (that is, the specific goal of the regulatory action as manifested in terms of specific operational requirements). NASA has already moved in this direction. The agency has developed a set of guidelines and methods for complying with its policy on limiting the debris generated by launch vehicles, upper stages, and payloads. NASA applies these guidelines on its missions and has recommended that industry adopt them. The guidelines are specific with respect to debris size, mass, and duration in orbit. Although their economic impacts have not been analyzed, these self-imposed guidelines may serve as a reasonable starting point for regulatory economic impact analysis. Another important input for such an analysis is prediction of the debris environment (the probability of impact per unit cross-sectional area as a function of time), with and without regulatory action as a function of time and of the start time of the action. The debris scenarios are the result of the regulatory actions imposed on satellites, launch vehicles, and related operations as predicted to affect the debris environment. It is also necessary to identify and consider regulatory alternatives -- for example, the timing of initiation and different regulatory requirements for various altitudes and inclination angles. Tradeoffs must be developed and evaluated with respect to missions affected in the short term versus those affected in the long term. Benefits (such as monetary savings) should exceed costs but are likely to do so only for missions initiated in the long term. The economic analysis is concerned with how these factors should be traded off and whether or not all parties involved are affected equitably. Perhaps most important, the analysis seeks to identify the approach that, given regulatory objectives, will maximize net benefits to society. Outlook Use of the space environment has become vital to the world's economy. The growth of the orbital debris population, if allowed to continue unabated, in the long term may substantially reduce our ability to utilize this environment. Debris remediation measures may have to be introduced sooner rather than later to protect this precious resource. Although much has been accomplished through voluntary action, it is not yet clear whether such action will be consistent among all spacefaring nations, whether it will be sufficient, or whether it will continue in the future. In considering the imposition of a regulatory regime, it will be necessary to demonstrate that there is enough information on the need for a proposed action, and that its potential benefits to society outweigh the potential costs. Unfortunately, economic analysis relating to orbital debris has not yet received adequate attention. This must change as the specter of a regulatory environment rises. 

EXT. LEADERSHIP LOW NOW
Obama has abandoned space leadership. 

Wolf 2010 [Rep. Frank Wolf (R-Va.), ranking member of the U.S. House Appropriations commerce, justice, science subcommittee, “Don’t Forsake U.S. Leadership in Space”, http://spacenews.com/commentaries/100425-dont-forsake-leadership-space.html] 

Space exploration has been the guiding star of American innovation. The Mercury, Gemini, Apollo and shuttle programs have rallied generations of Americans to devote their careers to science and engineering, and NASA’s achievements in exploration and manned spaceflight have rallied our nation in a way that no other federal program — aside from our armed services — can.

Yet today our country stands at a crossroad in the future of U.S. leadership in space. President Barack Obama’s 2011 budget proposal not only scraps the Constellation program but radically scales back U.S. ambition, access, control and exploration in space. Once we forsake these opportunities, it will be very hard to win them back. As Apollo astronauts Neil Armstrong, Jim Lovell and Gene Cernan noted on the eve of the president’s recent speech at Kennedy Space Center, Fla.: “For The United States, the leading space faring nation for nearly half a century, to be without carriage to low Earth orbit and with no human exploration capability to go beyond Earth orbit for an indeterminate time into the future, destines our nation to become one of second or even third rate stature.”

In terms of national security and global leadership, the White House’s budget plan all but abdicates U.S. leadership in exploration and manned spaceflight at a time when other countries, such as China and Russia, are turning to space programs to drive innovation and promote economic growth.

Last month, China Daily reported that China is accelerating its manned spaceflight development while the U.S. cuts back. According to Bao Weimin with the Chinese Academy of Sciences, “A moon landing program is very necessary, because it could drive the country’s scientific and technological development.” 

In a recent special advertising section in The Washington Post, the Russian government boasted of its renewed commitment to human spaceflight and exploration. Noting the White House’s recent budget proposal, the piece said, “NASA has long spent more money on more programs than Russia’s space agency. But President Barack Obama has slashed NASA’s dreams of going to the moon again. … At the same time, the Russian space industry is feeling the warm glow of state backing once again. There has been concerted investment in recent years, an investment that fits in well with the [Vladimir] Putin doctrine of trying to restore Russian pride through capacity.”

Manned spaceflight and exploration are one of the last remaining fields in which the United States maintains an undeniable competitive advantage over other nations. To walk away is shortsighted and irresponsible. Our global competitors have no intention of scaling back their ambitions in space.

EXT. DEBRIS KILLS ECON
Reliable access to space is key to the global economy.

Logsdon 2011 (John M., Space policy institute, “Change and continuity in US space policy”, http://www.gwu.edu/~spi/assets/docs/Logsdon_Space_Policy_Viewpoint.pdf) RKS

As public and private space efforts continue to increase, there is the very real possibility that proliferation of orbital debris, accidental collisions, or unintended radio-frequency interference could limit access to speciﬁc orbits. As the global economy becomes ever more dependent on space-based services, the possibility of disruptions of the ability to make reliable use of space could have profound economic consequences. As more countries make space systems an important element of their national security posture, the possibility of purposeful interference with, or the disabling or destruction of, those systems is a threat to global stability. Thus steps to limit these possibilities are of paramount importance in keeping the space environment a global commons available for all to use for peaceful and productive purposes. Recognizing the need for international norms to govern activities in space could be the most lasting heritage of the new US national space policy.

A cascade effect in GEO orbit alone would cost trillions of dollars

Foust 2009 [Jeff Foust, editor and publisher of The Space Review, “Putting a bounty on orbital debris”, http://www.thespacereview.com/article/1427/1] 

Keeping GEO relatively clean is essential to maintaining the long-term viability of that orbit for communications and other applications. While guidelines are in place to require spacecraft to boost themselves up several hundred kilometers into a “graveyard” orbit at the end of their lives, every year spacecraft fail or are otherwise abandoned in GEO, a key example being the DSP 23 early warning satellite that failed in GEO last year and is now drifting through the GEO arc, posing a small but non-zero collision risk to other satellites.
Wingo said there was a risk that a collision between two large GEO satellites could create a cascade of debris that could threaten the hundreds of other satellites there. “If you had a cascade event in GEO that rendered GEO useless,” he warned, “it would probably cost on the order of a couple trillion dollars in GNP over the next couple of decades while we tried to figure out how to clean it up.”

Wingo also said that vehicles that could help move spacecraft out of GEO could also serve a very different market: salvage. “There’s well over half a million kilos’ worth of hardware in GEO,” he said. “There’s big solar arrays, there’s transponders: you could actually go up there and bring some of this stuff together, create a big transponder park, recycle this hardware,” he said. 

Space debris threatens the global economy.

Greene 2010 (Ben, chief executive of Electro Optic Systems Holdings Limited, “US and Australia Initiate Space Partnership”, http://www.eostech.com/documents/announcements/ASX_announcement_reSpace_Debris_20101110.pdf) RKS

“Most advanced global economies are highly dependent on satellites in space for communication, navigation, entertainment, internet, resource management, global monitoring, weather forecasting and defence. These satellites represent a collective investment of more than $600 billion. “Space debris is a serious threat to this infrastructure and these applications, and EOS has been developing cost-effective debris solutions for more than a decade, based on its world-leading laser tracking capabilities.

EXT. DEBRIS KILLS HEG
Space debris is threatening US assets in space – our satellites are necessary to maintain our military and intelligence capabilities

Ireland 10 [Susan Ireland, Master’s thesis candidate, US Army College, B.S., Embry-Riddle Aeronautical University, “Dodging Bullets: The Threat of Space Debris to U.S. National Security”, http://www.hsdl.org/?view&doc=133142&coll=limited]

With several hundreds of thousands space debris “bullets” orbiting the Earth, the U.S. Government enters a high risk environment whenever a satellite is launched into orbit. The stakes of space operations are high because building, launching and operating a network of satellites is a significant investment for any country that chooses to operate in the high risk environment where an accidental ‘fender bender’ could cause a catastrophic failure resulting in the loss of millions of dollars and years of productivity. According to a 2007 report from the International Security Advisory Board, “the United States relies on space for scientific, civil, military, and intelligence purposes more than any other nation, and its dependency is growing.”3There is a direct relationship between the increasing reliance on satellites to achieve security, economic growth, and prosperity through commercial and military uses and the increase of U.S. national security interests to maintain a functioning network of satellite systems.

Because of the United States’ dependence on space assets, the threat of space debris should be regarded as any other threat to national security. To date, the United States has only taken good housekeeping steps towards dealing with space debris, such as developing space debris mitigation policies, but housekeeping does not prevent the threat of debris created by others. The current U.S. policy towards mitigating space debris will limit the amount of space debris created by the U.S. space industry. However, since the United States does not operate alone in space, good housekeeping takes a community effort by all space faring nations to keep the space environment free from excessive amounts of debris. Since there is no ‘check and balance’ approach or binding authority to ensure that other space faring nations or private industries follow current United Nations’ debris mitigation guidelines, the creation of space debris will continue to pose a threat to U.S. national security interests in space. 

Space debris is an increasing threat to our hegemony. 

Ansdell 2010 [Megan Ansdell is a second year graduate student in the Master in International Science and Technology Policy program at the George Washington University’s Elliott School of International Affairs, where she focuses on space policy., “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, pg. 8]

There are currently hundreds of millions of space debris fragments orbiting the Earth at speeds of up to several kilometers per second. Although the majority of these fragments result from the space activities of only three countries—China, Russia, and the United States—the indiscriminate nature of orbital mechanics means that they pose a continuous threat to all assets in Earth’s orbit. There are now roughly 300,000 pieces of space debris large enough to completely destroy operating satellites upon impact (Wright 2007, 36; Johnson 2009a, 1).  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). 

Usability of space is key to heg and the global economy.

Global Innovation and Strategy Center 2008 (“Space Debris: Applied Technologies and Policy Prescriptions”, http://www.slideshare.net/stephaniclark/giscinternpaperspacedebriselimination) RKS

General Kevin P. Chilton, Commander of United States Strategic Command, recently wrote: “Military and civilian entities are heavily reliant on services that satellites provide, and space operations are so pervasive that it is impossible to imagine the U.S. functioning without them.” 4 During Operation Desert Storm, commercial satellites provided 45% of all communications between the theater and the continental United States. 5 Today, according to General Chilton, “We rely on satellites to verify treaty compliance, monitor threats and provide advance warning of missile attacks. It's  important to remember that every soldier, sailor, Marine and airman in Iraq and Afghanistan relies on space technology for crucial advantages in the field.” 6 Commercially, the economy of the United States is heavily dependent on space assets in virtually every industry. Communications, Global Positioning System (GPS) technology, agriculture, weather monitoring, and shipment tracking in the manufacturing sector are all indispensable to workings of the market. 7, 8 With international economies interwoven across borders and cultures, damage to a critical satellite might pose serious monetary repercussions throughout multiple countries. For example, nearly a decade ago the failure of the Galaxy IV satellite rendered certain communications useless for two days. “The failure of that one satellite left about 80 (to) 90 percent of the 45 million pager customers in the United States without service…and 5400 of 7700 Chevron gas stations without pay-at-the-pump capability.” 9 U.S. News and World Report recently reviewed an exercise simulating a day in the life of the U.S. military without satellites; the Deputy Under Secretary of the Air Force for Space Programs was questioned about the results. “Fundamentally, you go back to fighting a war like World War II where it’s huge attrition rates, huge logistics, and huge expenses.” 10 This example certainly speaks to the reliance on space assets. A lack of action to secure space assets might prove even costlier. In a knowledge-based, information-driven economy, the ability to communicate effectively and quickly is sacrosanct. The Economist recently painted the determination of the outcomes of future conflicts as a matter of “Brains, Not Bullets.” 11 If information superiority is today’s manifest destiny, the security of space assets is not optional.

Cleaning up space debris is key to deterrence, sustaining hegemony, and addressing warming.

Dunstan and Szoka 2009 (James Dunstan practices space and technology law at Garvey Schubert Barer and Berin Szoka is a senior fellow at The Progress & Freedom Foundation, a director of the Space Frontier Foundation and member of the FAA's Commercial Space Transportation Advisory Committee, “Beware of Space Junk”, http://www.forbes.com/2009/12/17/space-junk-environment-global-opinions-contributors-berin-szoka-james-dunstan.html) RKS

As world leaders meet in Copenhagen to consider drastic carbon emission restrictions that could require large-scale de-industrialization, experts gathered last week just outside Washington, D.C., to discuss another environmental problem: space junk. Unlike with climate change, there's no difference of scientific opinion about this problem--orbital debris counts increased 13% in 2009 alone, with the catalog of tracked objects swelling to 20,000, and estimates of over 300,000 objects in total; most too small to see and all racing around the Earth at over 17,500 miles per hour. Those are speeding bullets, some the size of school buses, and all capable of knocking out a satellite or manned vehicle.

At stake is much more than the $200 billion a year satellite and launch industries and jobs that depend on them. Satellites connect the remotest locations in the world; guide us down unfamiliar roads; allow Internet users to view their homes from space; discourage war by making it impossible to hide armies on another country's borders; are utterly indispensable to American troops in the field; and play a critical role in monitoring climate change and other environmental problems. Orbital debris could block all these benefits for centuries and prevent us from developing clean energy sources like space solar power satellites, exploring our Solar System and someday making humanity a multi-planetary civilization capable of surviving true climatic catastrophes.

EXT. SPACE KILLS LEADERSHIP
Space is key to international leadership on a broad range of issues

Stone 2011 [Christopher Stone, space policy analyst and strategist, “American leadership in space: leadership through capability”, http://www.thespacereview.com/article/1797/1]

The world has recognized America as the leaders in space because it demonstrated technological advancement by the Apollo lunar landings, our deep space exploration probes to the outer planets, and deploying national security space missions. We did not become the recognized leaders in astronautics and space technology because we decided to fund billions into research programs with no firm budgetary commitment or attainable goals. We did it because we made a national level decision to do each of them, stuck with it, and achieved exceptional things in manned and unmanned spaceflight. We have allowed ourselves to drift from this traditional strategic definition of leadership in space exploration, rapidly becoming participants in spaceflight rather than the leader of the global space community. One example is shutting down the space shuttle program without a viable domestic spacecraft chosen and funded to commence operations upon retirement of the fleet. We are paying millions to rely on Russia to ferry our astronauts to an International Space Station that US taxpayers paid the lion’s share of the cost of construction. Why would we, as United States citizens and space advocates, settle for this? The current debate on commercial crew and cargo as the stopgap between shuttle and whatever comes next could and hopefully will provide some new and exciting solutions to this particular issue. However, we need to made a decision sooner rather than later.

Finally, one other issue that concerns me is the view of the world “hegemony” or “superiority” as dirty words. Some seem to view these words used in policy statements or speeches as a direct threat. In my view, each nation (should they desire) should have freedom of access to space for the purpose of advancing their “security, prestige and wealth” through exploration like we do. However, to maintain leadership in the space environment, space superiority is a worthy and necessary byproduct of the traditional leadership model. If your nation is the leader in space, it would pursue and maintain superiority in their mission sets and capabilities. In my opinion, space superiority does not imply a wall of orbital weapons preventing other nations from access to space, nor does it preclude international cooperation among friendly nations. Rather, it indicates a desire as a country to achieve its goals for national security, prestige, and economic prosperity for its people, and to be known as the best in the world with regards to space technology and astronautics. I can assure you that many other nations with aggressive space programs, like ours traditionally has been, desire the same prestige of being the best at some, if not all, parts of the space pie. Space has been characterized recently as “congested, contested, and competitive”; the quest for excellence is just one part of international space competition that, in my view, is a good and healthy thing. As other nations pursue excellence in space, we should take our responsibilities seriously, both from a national capability standpoint, and as country who desires expanded international engagement in space.

If America wants to retain its true leadership in space, it must approach its space programs as the advancement of its national “security, prestige and wealth” by maintaining its edge in spaceflight capabilities and use those demonstrated talents to advance international prestige and influence in the space community. These energies and influence can be channeled to create the international space coalitions of the future that many desire and benefit mankind as well as America. Leadership will require sound, long-range exploration strategies with national and international political will behind it. American leadership in space is not a choice. It is a requirement if we are to truly lead the world into space with programs and objectives “worthy of a great nation”. 

Space is vital to our military and scientific leadership – serves as a force multiplier to our warfighting abilities

Young, et. al, 2008 [A. Thomas Young, Chairman, Lieutenant General Edward Anderson, Vice Admiral Lyle Bien, General Ronald R. Fogleman, Mr. Keith Hall, General Lester Lyles, and Dr. Hans Mark,  Leadership, Management, and Organization for National Security Space,  Report to Congress of the Independent Assessment Panel on the Organization and Management of National Security Space, http://www.armyspace.army.mil/ASJ/Images/National_Security_Space_Study_Final_Sept_16.pdf] 

The IAP’s assessment, our findings, and our recommendations for aggressive action are based on the understanding that space-based capabilities are essential elements of the nation’s economic infrastructure and provide critical underpinnings for national security. Space-based capabilities should not be managed as derivative to other missions, or as a diffuse set of loosely related capabilities. Rather, they must be viewed as essential for restoring and preserving the health of our NSS enterprise. NSS requires top leadership focus and sustained attention.

The U.S. space sector, in supporting commercial, scientific, and military applications of space, is embedded in our nation’s economy, providing technological leadership and sustainment of the industrial base. To cite one leading example, the Global Positioning System (GPS) is the world standard for precision navigation and timing, directly and indirectly affecting numerous aspects of everyday life. But other capabilities such as weather services; space-based data, telephone and video communications; and television broadcasts have also become common, routine services. The Space Foundation’s 2008 Space Report indicates that the U.S. commercial satellite services and space infrastructure sector is today approximately a $170 billion annual business.

Manned space flight and the unmanned exploration of space continue to represent both symbolic and substantive scientific “high ground” for the nation. The nation’s investments in the International Space Station, the Hubble Telescope, and scientific probes such as Pioneer, Voyager, and Spirit maintain and demonstrate our determination and competence to operate in space. They also spark the interest of the technical, engineering, and scientific communities and capture the imaginations of our youth.

The national security contributions of space-based capabilities have become increasingly pervasive, sophisticated, and important. Global awareness provided from space—including intelligence on the military capabilities of potential adversaries, intelligence on the proliferation of weapons of mass destruction, and missile warning and defense—enables effective planning for and response to critical national security requirements.

The communications bandwidth employed for Operation Iraqi Freedom today is over 100 times the bandwidth employed at the peak of the first Gulf war. Approximately 80 percent of this bandwidth is being provided by commercial satellite capacity. 

Military capabilities at all levels—strategic, operational, and tactical— increasingly rely upon the availability of space-based capabilities. 

Over the recent decades, navigation and precision munitions were being developed and refined based on space-based technologies. Space systems, including precision navigation, satellite communications, weather data, signals intelligence, and imagery, have increasingly provided essential support for military operations, including most recently from the very first days of Operation Enduring Freedom in Afghanistan. Similarly, the operational dominance of coalition forces in the initial phase of Operation Iraqi Freedom provided a textbook application of the power of enhancing situational awareness through the use of space-based services such as precision navigation, weather data management, and communications on the battlefield. These capabilities are continuing to provide major force-multipliers for the soldiers, airmen, sailors, and marines performing stabilization, counter-improvised explosive device (IED), counterterrorism, and other irregular warfare missions in Iraq, Afghanistan, and around the world. 

For all the reasons cited here—military, intelligence, commercial, scientific— there can be no doubt that continued leadership in space is a vital national interest that merits strong national leadership and careful stewardship.

***Miscalc Advantage Extensions
EXT. SPACE DEBRIS -> MISCALC
Space debris causes miscalc and threatens war. 

Taylor 6 (Michael, Faculty of Law, McGill University, Montreal , “Orbital Debris: Technical and Legal Issues and Solutions”, Institute of Air and Space Law, August, pg.30-32)

Orbital debris has the potential to increase tension during times of international conflict.177 Consider this scenario: State A and State B, both space-faring nations, are on the brink of war with each other. Unexpectedly, a sensitive and critical military reconnaissance, navigation, or communications satellite of State A stops working. The malfunction was caused by a small piece of orbital debris, but the government of State A is unaware of the cause. State A’s government might legitimately think that State B was somehow involved in damaging the satellite,178 but, lacking the capability to track orbital debris that size, no one will ever be able to prove or disprove that theory. The current orbital debris problem makes this scenario plausible. Of course, no one can know how a State would choose to respond to such a sequence of events, but States have gone to war over lesser matters.

EXT. ONLY ACCIDENTS CAUSE EXTINCTION
Intentional war won’t occur and small conflicts won’t escalate

MANDELBAUM 1999  (Michael, Professor of American Foreign Policy, Johns Hopkins University; Director, Project on East-West Relations, Council on Foreign Relations, “Transcript: is Major War Obsolete?” Transcript of debate with John Mearsheimer, CFR, Feb 25, http://www.ciaonet.org/conf/cfr10/)

My argument says, tacitly, that while this point of view, which was widely believed 100 years ago, was not true then, there are reasons to think that it is true now. What is that argument? It is that major war is obsolete. By major war, I mean war waged by the most powerful members of the international system, using all of their resources over a protracted period of time with revolutionary geopolitical consequences. There have been four such wars in the modern period: the wars of the French Revolution, World War I, World War II, and the Cold War. Few though they have been, their consequences have been monumental. They are, by far, the most influential events in modern history. Modern history which can, in fact, be seen as a series of aftershocks to these four earthquakes. So if I am right, then what has been the motor of political history for the last two centuries that has been turned off? This war, I argue, this kind of war, is obsolete; less than impossible, but more than unlikely. What do I mean by obsolete? If I may quote from the article on which this presentation is based, a copy of which you received when coming in, “ Major war is obsolete in a way that styles of dress are obsolete. It is something that is out of fashion and, while it could be revived, there is no present demand for it. Major war is obsolete in the way that slavery, dueling, or foot-binding are obsolete. It is a social practice that was once considered normal, useful, even desirable, but that now seems odious. It is obsolete in the way that the central planning of economic activity is obsolete. It is a practice once regarded as a plausible, indeed a superior, way of achieving a socially desirable goal, but that changing conditions have made ineffective at best, counterproductive at worst.” Why is this so? Most simply, the costs have risen and the benefits of major war have shriveled. The costs of fighting such a war are extremely high because of the advent in the middle of this century of nuclear weapons, but they would have been high even had mankind never split the atom. As for the benefits, these now seem, at least from the point of view of the major powers, modest to non-existent. The traditional motives for warfare are in retreat, if not extinct. War is no longer regarded by anyone, probably not even Saddam Hussein after his unhappy experience, as a paying proposition. And as for the ideas on behalf of which major wars have been waged in the past, these are in steep decline. Here the collapse of communism was an important milestone, for that ideology was inherently bellicose. This is not to say that the world has reached the end of ideology; quite the contrary. But the ideology that is now in the ascendant, our own, liberalism, tends to be pacific. Moreover, I would argue that three post-Cold War developments have made major war even less likely than it was after 1945. One of these is the rise of democracy, for democracies, I believe, tend to be peaceful. Now carried to its most extreme conclusion, this eventuates in an argument made by some prominent political scientists that democracies never go to war with one another. I wouldn’t go that far. I don’t believe that this is a law of history, like a law of nature, because I believe there are no such laws of history. But I do believe there is something in it. I believe there is a peaceful tendency inherent in democracy. Now it’s true that one important cause of war has not changed with the end of the Cold War. That is the structure of the international system, which is anarchic. And realists, to whom Fareed has referred and of whom John Mearsheimer and our guest Ken Waltz are perhaps the two most leading exponents in this country and the world at the moment, argue that that structure determines international activity, for it leads sovereign states to have to prepare to defend themselves, and those preparations sooner or later issue in war. I argue, however, that a post-Cold War innovation counteracts the effects of anarchy. This is what I have called in my 1996 book, The Dawn of Peace in Europe, common security. By common security I mean a regime of negotiated arms limits that reduce the insecurity that anarchy inevitably produces by transparency-every state can know what weapons every other state has and what it is doing with them-and through the principle of defense dominance, the reconfiguration through negotiations of military forces to make them more suitable for defense and less for attack. Some caveats are, indeed, in order where common security is concerned. It’s not universal. It exists only in Europe. And there it is certainly not irreversible. And I should add that what I have called common security is not a cause, but a consequence, of the major forces that have made war less likely. States enter into common security arrangements when they have already, for other reasons, decided that they do not wish to go to war. Well, the third feature of the post-Cold War international system that seems to me to lend itself to warlessness is the novel distinction between the periphery and the core, between the powerful states and the less powerful ones. This was previously a cause of conflict and now is far less important. To quote from the article again, “ While for much of recorded history local conflicts were absorbed into great-power conflicts, in the wake of the Cold War, with the industrial democracies debellicised and Russia and China preoccupied with internal affairs, there is no great-power conflict into which the many local conflicts that have erupted can be absorbed. The great chess game of international politics is finished, or at least suspended. A pawn is now just a pawn, not a sentry standing guard against an attack on a king.”

No risk of deliberate nuclear war

ROTHSTEIN, AUER AND SIEGEL 2004  (Linda, editor, Catherine, managing editor, and Jonas, assistant editor of the Bulletin of Atomic Scientists, BAS, November/December, http://www.thebulletin.org/article.php?art_ofn=nd04rothstein) 
Is an incoming nuclear missile attack plausible? Yes, but unlikely. The Cold War is over, and the ballistic missile threat from nuclear-capable nations is extremely minor. In February 2001, the Defense Intelligence Agency listed Iraq, Iran, and North Korea as "countries of concern" that might someday field long-range, WMD-capable missiles, and Russia and China as nations expanding their long-range missile programs. One presumes Iraq is now off the list. As to Iran and North Korea, both nations have decent missile capabilities, but Iran cannot strike the United States, and most analysts believe the same about North Korea, despite its boasts. On the other hand, North Korea has nuclear material, and Iran is believed to be working toward a nuclear weapons capability. China has a whopping 20 Dong Feng missiles that can reach America. (The United States has close to 6,000 operational strategic nuclear weapons, as the Bulletin's May/June "Nuclear Notebook" reported.) Russia's capabilities are more comparable to America's, and Russia is expanding its capabilities, according to the July/August "Nuclear Notebook," but a planned attack from Moscow is extremely improbable.

***Asteroid Advantage Extensions

EXT. ASTERIODS INEVITABLE
An Asteroid collision is 100% certain and could occur at any time

VERSCHUUR 1996 (Gerrit, Adjunct Prof of Physics at U of Memphis, Impact: the Threat of Comets and Asteroids, p. 158)

In the past few years, the comet impact scenario has taken on a life of its own and the danger of asteroids has been added to the comet count. In the context of heightened interest in the threat, reassuring predictions have been offered about the likelihood of a civilization-destroying impact in the years to come. Without exception, the scientists who have recently offered odds have been careful in making any statement. They have acted in a "responsible" manner and left us with a feeling that the threat is not worth worrying about. This is not to criticize their earnest efforts, only to point out that estimates have been attempted for centuries. The way I look at the business of offering odds is that it hardly matters whether the chance of being wiped out next century is 1 in 10,000, for example, or that the likelihood of a civilization-destroying impact is once in a million years. That's like betting on a horse race. The only thing that is certain is that a horse will win. What matters is the larger picture that begins to force itself into our imagination; comet or asteroid impacts are inevitable. The next one may not wipe us out in the coming century, or even in the century after that, but sooner or later it will happen. It could happen next year. I think that what matters is how we react to this knowledge. That, in the long run, is what will make a difference to our planet and its inhabitants. It is not the impact itself that may be immediately relevant; it is how we react to the idea of an impact that may change the course of human history. I am afraid that we will deal with this potentially mind-expanding discovery in the way we deal with most issues that relate to matters of great consequence; we will ignore it until the crisis is upon us. The problem may be that the consequences of a comet catastrophe are so horrendous that it is easiest to confront it through denial. In the end, though, it may be this limitation of human nature that will determine our fate.

We’re overdue for an asteroid hit that would kill billions

Ghayur 7 (Lecturer, University Institute of Information Technology  A., 5/23, American Institute of Aeronautics and Aerospace, “Developing a Three Period Strategy to Face a Global Threat: A Preliminary Analysis” http://www.aero.org/conferences/planetarydefense/2007papers/P5-1--Ghayur--Paper.pdf) 
1694 was the year when a man envisioned a bone chilling scenario after witnessing a Near Earth Object (NEO); “What if it would return and hit the Earth?” The man is now a world renowned scientist, Dr. Edmond Halley, and the object now one of the most famous comets, the Halley’s Comet has returned numerous times without any incident. Human civilization has come a long way since the Dark Ages of mid twentieth century, however, it is only now that the humankind is realizing the veracity of the apocalyptic scenario – a heavenly body colliding with earth – the Hellish nightmare which troubled Dr. Halley. Although the chances of Halley’s Comet plummeting into earth are nearly nonexistent, the chances nevertheless of another NEO colliding head on with earth are very much there. The battle-scared face of moon and the numerous impact craters on earth are a living testament to it. But all this evidence proved insufficient to turn any heads until 1994 when Shoemaker-Levy Nine crashed into Jupiter. The earth-sized storms created on Jupiter surface sent alarms through the echelons of bureaucracy and politics and suddenly a nonexistent apocalyptic nightmare had become a very much possible scenario. 1 Today, we are sitting in the midst of ever increasing human population on this planet Earth, which in turn is sitting amidst ever increasing number of identified NEOs. We are already overdue for our next big hit; last one occurring 65 million years ago at Chixilub. Any impact of that scale would result in deaths and displacement of billions, if not more. Do we have a global network and an institution to respond timely and effectively? 

Asteroid strikes are statistically inevitable

Chapman 04- PhD in planetary science from MIT

(Clark, March, “The hazard of near-Earth asteroid impacts on earth” http://www.b612foundation.org/papers/Chapman_hazard_EPSL.pdf) 

Even after discovery of the Chicxulub impact structure in Mexico and its temporal simultaneity with the Cretaceous–Tertiary (K–T) boundary and mass extinctions [18], it has taken some earth scientists a while to recognize and accept the statistical inevitability that Earth is struck by asteroids and comets. Each impact, occurring on timescales of tens to hundreds of Myr, liberates tens of millions to billions of megatons (Mt, TNT-equivalent) of energy into the fragile ecosphere, which must have had dramatic consequences every time. A few researchers still consider the Chicxulub impact to be only one of several contributing factors to the K–T extinctions (e.g., [19]) and direct evidence firmly linking other mass extinctions to impacts is so far either more equivocal than for the K–T, or altogether lacking. Some geoscientists still think of asteroid impacts as ad hoc explanations for paleontological changes and they resist the logic that earlier, even greater impact catastrophes surely occurred. If the great mass extinctions are not attributed to impacts (e.g., explained instead by episodes of volcanism or sea regressions), one must ask how the huge impacts that must have occurred failed to leave dramatic evidence in the fossil record. 

Many recent threats prove there’s a high probability of asteroid impact

NRC 2010 (National Research Council Committee to Review Near-Earth Object Surveys and Hazard Mitigation Strategies, “Defending Planet Earth: Near-Earth Object Surveys and Hazard Mitigation Strategies,” http://www.nap.edu/catalog.php?record_id=12842)
Several recent events and new analyses have highlighted the impact threat to Earth: 1. As Comet Shoemaker-Levy 9 came close to Jupiter in 1992, tidal forces caused it to separate into many smaller fragments that then may have regrouped by means of self-gravity into at least 21 distinct pieces (e.g., Asphaug and Benz, 1994). These pieces impacted Jupiter in July 1994, creating a sequence of visible impacts into the gaseous Jovian atmosphere. The resultant scars in Jupiter’s atmosphere could be readily seen through Earthbased telescopes for several months. In July 2009, a second object, though much smaller than Shoemaker-Levy 9, impacted Jupiter, also causing a visible dark scar in the Jovian atmosphere. Such clear evidence of major collisions in the contemporary solar system does raise concern about the risk to humanity. 2. In December 2004, astronomers determined that there was a non-negligible probability that near-Earth asteroid Apophis (see Chapter 4 for more details) would strike Earth in 2029. As Apophis is an almost 300-meterdiameter object, a collision anywhere on Earth would have serious regional consequences and possibly produce transient global climate effects. Subsequent observations of Apophis ruled out an impact in 2029 and also determined that it is quite unlikely that this object could strike during its next close approach to Earth in 2036. However, there likely remain many Apophis-sized NEOs that have yet to be detected. The threat from Apophis was discovered only in 2004, raising concerns about whether the threat of such an object could be mitigated should a collision with Earth be determined to have a high probability of occurrence in the relatively near future. 3. In June 1908, a powerful explosion blew down trees over an area spanning at least 2,000 square kilometers of forest near the Podkamennaya Tunguska River in Central Siberia. As no crater associated with this explosion was located, scientists initially argued against an asteroid or comet origin. However, subsequent analysis and more recent modeling (see, e.g., Chyba, 1993; Boslough and Crawford, 1997, 2008) have indicated that modest-sized objects (the Tunguska object may have been only 30 to 50 meters in diameter) moving at high supersonic speeds through the atmosphere can disintegrate spontaneously, creating an airburst that causes substantial damage without cratering. Such airbursts are potentially more destructive than are ground impacts of similar-size objects. 4. A stony meteorite 1 to 2 meters in diameter traveling at high supersonic speeds created an impact crater in Peru in September 2007. According to current models with standard assumptions, such a small object should not have impacted the surface at such a high velocity. This case demonstrates that specific instances can vary widely from the norm and is a reminder that small NEOs can also be dangerous. 5. On October 6, 2008, asteroid 2008 TC3 was observed by the Catalina Sky Survey (see Chapter 3) on a collision course with Earth. Although the object was deemed too small to pose much of a threat, the Spaceguard Survey and the Minor Planet Center (see Chapter 3) acted rapidly to coordinate an observation campaign over the following 19 hours, with both professionals and amateurs to observe the object and determine its trajectory. The 2- to 5-meter-diameter object entered the atmosphere on October 7, 2008, and the consequent fireball was observed over northern Sudan (Figure 2.2) (Jenniskens et al., 2009). Subsequent ground searches in the Nubian Desert in Sudan located 3.9 kilograms (in 280 fragments) of material from the meteorite. These recent events, as well as the current understanding of impact processes and the population of small bodies across the solar system but especially in the near-Earth environment, raise significant concerns about the current state of knowledge of potentially hazardous objects and the ability to respond to the threats that they might pose to humanity.

We’re passing through a cosmic cycle with ten times the risk of asteroid impact

DAILY GALAXY 2-11-2010 (“A Deadly Orbit?” http://www.dailygalaxy.com/my_weblog/2010/02/a-deadly-orbit-the-solar-systems-journey-through-the-milky-way.html)

Is there a genocidal countdown built into the motion of our solar system? Recent work at Cardiff University suggests that our system's orbit through the Milky Way encounters regular speedbumps - and by "speedbumps" we mean "potentially extinction-causing asteroids". Professor William Napier and Dr Janaki Wickramasinghe have completed computer simulations of the motion of the Sun in our outer spiral-arm location in the Milky Way (image left of spiral arms). These models reveal a regular oscillation through the central galactic plane, where the surrounding dust clouds are the densest. The solar system is a non-trivial object, so its gravitational effects set off a far-reaching planetoid-pinball machine which often ends with comets hurled into the intruding system. The sun is about 26,000 light-years from the center of the Milky Way Galaxy, which is about 80,000 to 120,000 light-years across (and less than 7,000 light-years thick). We are located on on one of its spiral arms, out towards the edge. It takes the sun -and our solar system- roughly 200-250 million years to orbit once around the Milky Way. In this orbit, we are traveling at a velocity of about 155 miles/sec (250 km/sec). Many of the ricocheted rocks collide with planets on their way through our system, including Earth. Impact craters recorded worldwide show correlations with the ~37 million year-cycle of these journeys through the galactic plane - including the vast impact craters thought to have put an end to the dinosaurs two cycles ago. Almost exactly two cycles ago, in fact. The figures show that we're very close to another danger zone, when the odds of asteroid impact on Earth go up by a factor of ten. Ten times a tiny chance might not seem like much, but when "Risk of Extinction" is on the table that single order of magnitude can look much more imposing. Worse, Bruce Willis will only be available to save us for another fifty years at most. But you have to remember that ten times a very small number is still a very small number - and Earth has been struck by thousands of asteroids without any exciting extinction events.  A rock doesn't just have to hit us, it has to be large enough to survive the truly fearsome forces that cause most to burn up on re-entry.

EXT. ASTERIODS = EXTINCTION
The impact is extinction

McGUIRE 2002 (Bill, Professor of Geohazards at University College London and is one of Britain's leading volcanologists, A Guide to the End of the World, p. 159-168)

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

Asteroid impact would cause human extinction

PURGAVIE 1994 (Dermot, Mail on Sunday, June 12)
It's out there somewhere. A big galactic boulder with bad intentions. The doomsday rock. Travelling at 54,000mph, it is on a collision course with the Earth, packed with 10,000 times more energy than all the world's nuclear weapons. It could hit with the percussive force of 100 million megatons of TNT, punching a crater 25 miles deep and 112 miles wide, creating a vast fireball and a 20,000mph shockwave. Vaporised stone burns a hole through the atmosphere, the nitrogen and oxygen in the air combine as nitric acid and the entire planet is shrouded in a cloud of dust and debris that blocks out sunlight. In the cold and the dark, all plants and animals perish, man becomes extinct, civilisation ends. A killer asteroid, like the one that did for the dinosaurs, has now done for us too. Relax. Do not cancel your holidays. The Earth-crushing, life-quenching asteroid probably won't arrive this year, perhaps not this decade, maybe not in the next century. On the other hand, who knows? It's out there and it's coming. The sky really is falling. It's just a matter of when. In the perilous game of cosmic pinball, there are perhaps 4,000 asteroids on an orbit that intersects with Earth's that are big enough - half a mile in diameter and up - to snuff us out or at least blast us back to the Stone Age. And the experts say that the chances of the world and one of them arriving at the same place at the same apocalyptic moment have become relatively high in celestial terms. Distilled to the comprehensible - Ladbroke's terms - it is not especially comforting. The end may be nigher than we thought. On the index of dismal expectations, it now seems that it may not be nuclear war, global warming or another ice age that finishes us off, but a space rock that has strayed out of its lane between Jupiter and Mars. The odds are, well, not astronomical. Scientists reckon that 'a big one' slams into the Earth every 300,000 years, but, rather more compellingly, they calculate that the chances of being barbecued by an errant asteroid over the next 50 years are now down to about one in 10,000. To put this into bleak, actuarial perspective, serious space watchers are saying that we and our children might be twice as likely to end up dead at the wrong end of an asteroid as we are to be killed in a plane crash. 'It's just a matter of time,' says Eugene Shoemaker, the eminent astronomer who was awarded the National Medal of Science for his pioneering research on Earth-approaching asteroids and comets. 'There's a high potential for a catastrophic disaster,' says Greg Canavan, senior scientific adviser at Los Alamos National Laboratory in New Mexico. 'It could wipe out everybody.' 'Eventually it will hit and be catastrophic,' says Dr Tom Gehrels, professor of lunar and planetary science at the University of Arizona. 'The largest near-Earth asteroid we know of is about six miles in diameter. If a thing like that hit, the explosion would be a billion times bigger than Hiroshima.' Menace from outer space has tended to be dismissed as an invention of imaginative novels and B movies. In fact, two-thirds of all the species that ever swam, flew, crawled or walked on Earth were made extinct by violent intrusions from space, but man is the first one able to anticipate the threat, and the first, perhaps, to do something to prevent it. The danger of cosmic incoming first got a lot of people's attention in 1989 when a half-mile-wide asteroid missed the Earth by only 700,000 miles, an astral hair's breadth. Worse for the global neuroses, nobody saw it approaching, and if it had arrived just six hours later there might have been a world-extinguishing collision. 'Earth runs its course around the sun in a swarm of asteroids,' says Donald Yeomans, of Nasa's Jet Propulsion Laboratory in California. 'Sooner or later our planet will be struck by one of them.'

Asteroid impact would cause human extinction—we massively underestimate the risk relative to other threats

CHICHILNISKY AND EISENBERGER 2010 (Graciela Chichilnisky and Peter Eisenberger, Columbia University, “Asteroids: Assessing Catastrophic Risks,” Journal of Probability and Statistics, http://www.hindawi.com/journals/jps/2010/954750/)

Sixty five million years ago, an asteroid crashed into earth. Global winds distributed the dust throughout the atmosphere, blocking sunlight, and many life forms that relied on the sun eventually perished. In a short period of time, experts believe, the mighty dinosaurs that dominated our planet went extinct. Realistically the same fate awaits us. Over 99.99% of the species that have ever existed are now extinct 
1, 2
. If our species survives long enough, we will be exposed to an asteroid and could suffer the same fate as the dinosaurs. The data suggests that asteroids of that caliber will hit our planet on average once every 100 million years 
2
. The last one was 65 million years ago. Under current conditions, when the next one hits the earth, humans and many other species could go extinct. What should we do about this threat to our survival and others like it? And if the issue is serious, why is this issue getting so little attention whereas the less catastrophic threat of global warming is in the news almost daily?The purpose of this paper is to provide answers to these questions. We examine systematically how to deal with catastrophic risks such as asteroid impacts, which are small-probability events with enormous consequences, events that could threaten the survival of our species, and compare their treatment with risks like global warming that are more imminent and familiar but possibly less catastrophic. The task is not easy. Classic tools for risk management are notoriously poor for managing catastrophic risks, (see Posner [2] and Chichilnisky [3, 4]). There is an understandable tendency to ignore rare events, such as an asteroid impact, which are unlikely to occur in our lifetimes or those of our families [2, 5]. Yes this is a questionable instinct at this stage of human evolution where our knowledge enables to identify such risks. Standard decision tools make this task difficult. We show using the existing data that a major disturbance caused by global warming of less than 1 % of GDP overwhelms in expected value the costs associated with an asteroid impact that can plausibly lead to the extinction of the human species. We show that the expected value of the loss caused by an asteroid that leads to extinction—is between $ 5 0 0 million and $ 9 2 billion. A loss of this magnitude is smaller than that of a failure of a single atomic plant—the Russians lost more than $ 1 4 0 billion with the accident at Chernobyl—or with the potential risks involved in global warming that is between $ 8 9 0 billion and $ 9 . 7 trillion [2]. Using expected values therefore we are led to believe that preventing asteroid impacts should not rank high in our policy priorities. Common sense rebels against the computation we just provided. The ability to anticipate and plan for threats that have never been experienced by any current or past member of the species and are unlikely to happen in our lifespans, appears to be unique to our species. We need to use a risk management approach that enables us to deal more effectively with such threats [2]. To overcome this problem this paper summarizes a new axiomatic approach to catastrophic risks that updates current methods developed initially by John Von Neumann, see Chichilnisky [3, 4, 6–9], and offers practical figures to evaluate possible policies that would protect us from asteroid impacts. Our conclusion is that we are underinvesting in preventing the risk of asteroid like threats. Much can and should be done at a relatively small cost; this paper suggests a methodology and a range of dollar values that should be spent to protect against such risks to help prevent the extinction of our species.

No impact can outweigh this—nothing else threatens extinction

McGUIRE 2002 (Bill, Professor of Geohazards at University College London and is one of Britain's leading volcanologists, A Guide to the End of the World, p. 173-174)

Probably the only piece of good news that can be taken away from my brief look at the end of the world as we know it is that although this is going to happen — and soon—the survival of our race seems to be assured, for now at least. Leaving aside the possibility of a major comet or asteroid impact on a scale of the dinosaur-killer 65 million years ago— which only happen every few hundred million years—it is highly unlikely that anything else is going to wipe out every single last one of us—all 6 billion plus—in the foreseeable future. Even the replacement of the world with which we have become so familiar with one of sweltering heat or bitter cold might not seem as scary for those of our descendants likely to be in the thick of things. After all, we are a remarkably adaptable species, and can change to match new circumstances with some aplomb. Familiar 'worlds' have certainly ended many times before, as no doubt a centenarian born and raised while Queen Victoria sat on the throne of the United Kingdom, and who lived to sec man land on the moon, would testify. The danger is, however, that the world of our children and those that follow will be a world of struggle and strife with little prospect of, and perhaps little enthusiasm for, progress as the Victorians viewed it. Indeed, it would not be entirely surprising if, at some future time, as the great coastal cities sink beneath the waves or below sheets of ice, the general consensus did not hold that there had been quite enough progress thank you—at least for a while. While I have tried in these pages to extrapolate current trends and ideas to tease out and examine somewhat depressing scenarios for the future of our planet and our race, I am sure that, to some extent at least, you would be justified in accusing me of a failure of the imagination. After all, I have rarely looked ahead beyond a few tens of thousands of years, and yet our Sun will still be bathing our planet in its life-giving warmth for another 5 billion years or more. Who knows, over that incomprehensible length of time, what Homo sapiens and the species that evolve from us will do and become. Our species and those that follow may be knocked back time and time again in the short term, but provided we learn to nurture our environment rather than exploit it, both here on Earth—before the Sun eventually swallows it up—and later, perhaps, in the solar system and the galaxy and beyond, then we have the time to do and be almost anything. Maybe now is the right time to start.

Asteroids are more catastrophic than 1000 nukes

Easterbrook 8- fellow at Brookings 

(Gregg, June, Atlantic Magazing, “The Sky Is Falling” http://www.theatlantic.com/magazine/archive/2008/06/the-sky-is-falling/6807/) 

Breakthrough ideas have a way of seeming obvious in retro­spect, and about a decade ago, a Columbia University geophysicist named Dallas Abbott had a breakthrough idea. She had been pondering the craters left by comets and asteroids that smashed into Earth. Geologists had counted them and concluded that space strikes are rare events and had occurred mainly during the era of primordial mists. But, Abbott realized, this deduction was based on the number of craters found on land—and because 70 percent of Earth’s surface is water, wouldn’t most space objects hit the sea? So she began searching for underwater craters caused by impacts rather than by other forces, such as volcanoes. What she has found is spine-chilling: evidence that several enormous asteroids or comets have slammed into our planet quite recently, in geologic terms. If Abbott is right, then you may be here today, reading this magazine, only because by sheer chance those objects struck the ocean rather than land. Abbott believes that a space object about 300 meters in diameter hit the Gulf of Carpentaria, north of Australia, in 536 A.D. An object that size, striking at up to 50,000 miles per hour, could release as much energy as 1,000 nuclear bombs. Debris, dust, and gases thrown into the atmosphere by the impact would have blocked sunlight, temporarily cooling the planet—and indeed, contemporaneous accounts describe dim skies, cold summers, and poor harvests in 536 and 537. “A most dread portent took place,” the Byzantine historian Procopius wrote of 536; the sun “gave forth its light without brightness.” Frost reportedly covered China in the summertime. Still, the harm was mitigated by the ocean impact. When a space object strikes land, it kicks up more dust and debris, increasing the global-cooling effect; at the same time, the combination of shock waves and extreme heating at the point of impact generates nitric and nitrous acids, producing rain as corrosive as battery acid. If the Gulf of Carpentaria object were to strike Miami today, most of the city would be leveled, and the atmospheric effects could trigger crop failures around the world. 

Kilometer wide asteroids could create a nuclear winter—causing extinction 

National Post 02 quoting Dave Balam, research associate in physics and astronomy at University of Victoria, one of the world's lead trackers of dangerous asteroids and comets 

(8/29 “August 29, 2002 Thursday National Edition Giant air bag could save Earth in cosmic collision,” by Tom Blackwell, lexis, d.a. 6/22) 

Asteroids a kilometre-wide could cause catastrophic damage and create years of nuclear winter for a continent. Giant, 10-kilometre-wide rocks, like one that wiped out the dinosaurs 65 million years ago, would "sterilize" the planet, said Mr. Balam. 

***Off-case position responses

AT: SPENDING
Anti-debris lasers are highly affordable.

Mason, et. al, 2011 [James Mason, NASA Ames Research Center and Universities Space Research Association, Jan Stupl, William Marshall, and Creon Levit, “Orbital Debris-Debris Collision Avoidance”, March 2011, Advances in Space Research, http://arxiv.org/PS_cache/arxiv/pdf/1103/1103.1690v1.pdf] 

Following the aforementioned further research and a comprehensive engineering and costing analysis, a technical demonstration would be the logical next step. This could most easily be accomplished by integrating a continuous wave fiber laser (and adaptive optics if necessary) into an existing fast slewing optical telescope and demonstrating the acquisition, tracking and orbit modification of a known piece of debris (a US-owned rocket shroud for example). The thermal, mechanical and optical implications of continuous 5kW IR laser operations would need to be addressed via engineering simulation first, and probably verified in actual tests. Eventual candidates for a demonstration include AEOS in Maui and the EOS Mt. Stromlo facility. AEOS has demonstrated large-aperture debris tracking with the 180W HI-CLASS radar system (Kovacs et al., 2001). EOS is routinely performing laser tracking of LEO debris objects smaller than 10 cm in size from this facility(Greene, 2002). The EOS facility would probably require the fewest modifications to incorporate a higher power CW fiber laser for a technology demonstration. Since the 5kW laser costs $0.8m, we speculate that the cost of adapting such a system would be of order $1-2m. In addition, it may be possible to perform a near zero cost demonstration using existing capabilities such as those of the Star re Optical Range at Kirtland AFB. Having demonstrated the method on an actual piece of debris, a fully operational system could be designed and located at an optimal site, or appended to a suitable existing facility. Preliminary discussions with manufacturers suggest that the capital cost of the laser and primary beam director would be around $3-6m. The cost of the necessary primary adaptive optics and tracking systems (including secondary lasers and tracking optics) are less clear at this stage since there are a number of ways that a working solution could be engineered. Further engineering analysis is necessary before accurate overall system costs can be estimated. There is advantage to making the system an international collaboration in order to share cost, to ease certain legal obstacles to engaging space objects with varied ownership and to reduce the likelihood of the facility being viewed negatively from a security stand point. This system would coincidentally complete many of the steps (both technical and political) necessary to implement an ORION-class laser system to de-orbit debris, potentially clearing LEO of small debris in just a few years (Phipps et al., 1996), if it was deemed useful to do that in addition. A key component for the proposal herein would also be an operational all-on-all conjunction analysis system, the cost of which is also uncertain but likely to be small compared to the other system costs to operate (and which would also benefit from including multiple international datasets). 

Debris removal is far cheaper than the costs of collision.

Campbell 2000 (Jonathan W. Campbell. Colonel, USAER, Occasional Paper No. 20, Center for Strategy and Technology, Air War College, “Using Lasers in Space: Laser Orbital Debris Removal and Asteroid Deflection”, http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf) RKS

Based on the number of objects in low-earth orbit, and using the Iridium satellite system as an example, if we assume that the replacement cost of one of the 66 satellites in the $3.450 billion system is roughly $50 million, then the total cost to LEO satellites from orbital debris is estimated to be roughly $40 million per year. Debris-related expenses that are on the order of tens of millions of dollars per year should be compared with estimates from the Orion study for debris removal. It estimated that eliminating debris in orbits tip to 800 km in altitude within 3 years of operation would not exceed $200 million. It was for this reason that the study team has proposed a technology demonstration project as a next step, which is estimated to cost roughly $13-28 million. 

AT: UN COUNTERPLAN
UN regulation of space debris fails

Bird 08 [Robert C. Bird, Assistant Professor, Seton Hall University, “PROCEDURAL CHALLENGES TO ENVIRONMENTAL REGULATION OF SPACE DEBRIS”, American Business Law Journal, Wiley Online]

 The United Nations possesses significant international influence and holds the authority to impose severe economic and military sanctions against a country that does not comply with its resolutions. The United Nations can authorize military action,  suspend or expel a member state from its membership,  and impose direct economic sanctions such as boycotts, blockades, and other tactics.  In addition, a number of U.N. treaties address, at least peripherally, the space debris problem. 

In practice, these measures are rarely used for establishing compliance with international standards that exceed international norms.  Open economic boycotts can foster antagonism and mistrust. Relevant treaties are often viewed as too vaguely worded to provide significant aid. Instead, informal contacts, negotiation, and cooperation are the most common tools for making change in international standards.8 '

AT: INTERNATIONAL COUNTERPLAN
US action now key to promoting international cooperation on debris removal

Ansdell 2010 [Megan Ansdell is a second year graduate student in the Master in International Science and Technology Policy program at the George Washington University’s Elliott School of International Affairs, where she focuses on space policy., “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, pg. 17-18]

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. 

US action on removal is enough to minimize debris damage. 

Ansdell 2010 [Megan Ansdell is a second year graduate student in the Master in International Science and Technology Policy program at the George Washington University’s Elliott School of International Affairs, where she focuses on space policy., “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, pg. 20]

If the United States and other powerful governments do not take steps now to avert the potentially devastating effects of space debris, the issue risks becoming stalemated in a manner similar to climate change. Given the past hesitation of international forums in addressing the space debris issue, unilateral action is the most appropriate means of instigating space debris removal within the needed timeframe. The United States is well poised for a leadership role in space debris removal.

Going forward, the U.S. government should work closely with the commercial sector in this endeavor, focusing on removing pieces of U.S. debris with the greatest potential to contribute to future collisions. It should also keep its space debris removal system as open and transparent as possible to allow for future international cooperation in this field. Although leadership in space debris removal will entail certain risks, investing early in preserving the near-Earth space environment is necessary to protect the satellite technology that is so vital to the U.S. military and day-to-day operations of the global economy. By instituting global space debris removal measures, a critical opportunity exists to mitigate and minimize the potential damage of space debris and ensure the sustainable development of the near-Earth space environment. 

AT: PRIVATIZATION CP
The counterplan won’t work – it isn’t cost-effective for private companies to solve the debris problem.

Senechal 2007 (Thierry, MPA at Harvard, “Orbital Debris: Drafting, Negotiating, Implementing a Convention”, http://web.mit.edu/stgs/pdfs/Orbital%20Debris%20Convention%20Thierry%20Senechal%2011%20May%202007.pdf) RKS

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 42 and increased risk. Most of the time, the prudent vehicle design and operations that may lead to decrease the level of debris is coming to a cost that is perceived too high by the industry. 

AT: SPACE WEAPONIZATION
The laser cannot harm satellites – it’s not a weapon.

CBS San Francisco 5-10-2011 (“Closer Look: NASA Considers Lasers To Battle Space Junk”, http://sanfrancisco.cbslocal.com/2011/05/10/closer-look-nasa-considers-lasers-to-battle-space-junk/)

NASA scientists propose using a mid-power laser that could move the objects from their collision course. Unlike lasers that have been used in the past, this new laser would not be able to vaporize debris.

“Those lasers, when you shoot them all into space, are not capable of vaporizing or melting anything,” said scientist Creon Levit of the NASA Ames Research Center in Mountain View. “What they are capable of doing is giving a gentle push to space debris.”

This gentle push could move a piece of space debris about 650 feet a day, enough to avoid a collision.

Mid-strength lasers would solve and not receive backlash.

Davidson 3-18-2011 (Helen, writer for news.com, “World's lamest laser to clean up our 'orbital debris', otherwise known as space junk”, http://www.news.com.au/technology/sci-tech/worlds-lamest-laser-to-clean-up-space-junk/story-fn5fsgyc-1226022469203#ixzz1QVhtPVzb)
But, other than that? Mid-strength lasers that push the pieces of junk about instead of destroying them. The team suggest that a mid-powered laser shined through a telescope could slowly push pieces of orbital debris out of a collision course. "The acceleration required for our approach is about 1000 times smaller compared to de-orbiting and the intensities are only a few times that of sunlight," said Mr Mason. "We realised that just preventing collisions on a case by case basis (by just nudging the debris off of a collision path) may be as effective as actually removing the object, provided you do this for many objects." Earlier plans relied on military-class lasers that would obliterate the objects or create plasma plumes to shoot it away. "Destroying — as in Star Wars — is not really possible," Jan Stupl, another of the scientists involved in the paper, told news.com.au "Lasers are heating up material, but there is no air in outer space, hence nothing will burn. "In theory, high power lasers could be used to cut large pieces to smaller pieces, but that does not really help. Small, high-speed fragments can still do a lot of damage." The large lasers are also prohibitively expensive and strong enough to be a potential weapon — something that nations which can't afford one wouldn't be particularly happy about. The mid-powered lasers are already commercially available as industrial welders, costing around $800,000.

