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ASTEROIDS 1AC
Status quo efforts to monitor near-Earth objects are insufficient—dangerous objects are still undiscovered 

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)
Ground-based telescopes have difficulty observing NEOs coming toward Earth from near the Sun’s direction because their close proximity to the Sun—as viewed from Earth—causes sunlight scattered by Earth’s atmosphere to be a problem and also poses risks to the telescopes when they point toward these directions. Objects remaining in those directions have orbits largely interior to Earth’s; the understanding of their number is as yet very uncertain. In addition, there are objects that remain too far from Earth to be detected almost all of the time. The latter include Earth-approaching comets (comets with orbits that approach the Sun at distances less than 1.3 astronomical units [AU] and have periods less than 200 years), of which 151 are currently known. These represent a class of objects probably doomed to be perpetually only partly known, as they are not likely to be detected in advance of a close Earth encounter. These objects, after the completion of exhaustive searches for NEOs, could dominate the impact threat to humanity. Thus, assessing the completeness of the NEO surveys is subject to uncertainties: Some groups of NEOs are particularly difficult to detect. Asteroids and comets are continually lost from the NEO population because they impact the Sun or a planet, or because they are ejected from the solar system. Some asteroids have collisions that change their sizes or orbits. New objects are introduced into the NEO population from more distant reservoirs over hundreds of thousands to millions of years. The undiscovered NEOs could include large objects like 2009 HC82 as well as objects that will be discovered only months or less before Earth impact (“imminent impactors”). Hence, even though 85 percent of NEOs larger than 1 kilometer in diameter might already have been discovered, and eventually more than 90 percent of NEOs larger than 140 meters in diameter will be discovered, NEO surveys should nevertheless continue, because objects not yet discovered pose a statistical risk: Humanity must be constantly vigilant. Finding: Despite progress toward or completion of any survey of near-Earth objects, it is impossible to identify all of these objects because objects’ orbits can change, for example due to collisions. Recommendation: Once a near-Earth object survey has reached its mandated goal, the search for NEOs should not stop. Searching should continue to identify as many of the remaining objects and objects newly injected into the NEO population as possible, especially imminent impactors.
Despite these failures feasible solutions exist—this outweighs all other impacts
POLYCAPITALIST 10-28-2010 (I am an independent investor with private sector experience in investment banking, strategy consulting and venture capital. I have worked with both multinationals and startups, and I have served on the board of directors of both publicly traded and private companies. My academic training consists of graduate/postgraduate studies in accounting, finance and economic history.  “Cheap Insurance Against the Ultimate Black Swan,” http://seekingalpha.com/instablog/489997-the-polycapitalist/105674-cheap-insurance-against-the-ultimate-black-swan)

I thought it could be a nice, light distraction to write about the greatest known threat to life on earth. What is it? Global warming, infectious disease, and thermonuclear war are some of the more common answers to this question. However, there is another threat of perhaps even greater danger which doesn't receive nearly as much airtime, or resources devoted to its prevention. Former astronaut Russell Schweickart recently penned a NY Times piece on the very real risks posed by asteroids to life on earth. I had the pleasure of meeting Mr. Schweickart several years ago, and he is generally considered the leading advocate for increasing awareness and addressing this threat. Asteroids -- as any T-Rex fan will attest -- can be absolutely devastating. Strong scientific evidence suggests that 65 million years ago an asteroid of approximately seven to eight miles in diameter struck near Mexico and wiped out the dinosaurs and over half of all species. It doesn't take an eight mile asteroid to cause significant damage. The 'Tunguska event', which featured an asteroid with a diamater of only 120 feet, leveled approximately 800 square miles of (thankfully) relatively empty Siberian forest. An asteroid much smaller than Tunguska could hit a heavily populated area and cause a loss of life in the millions. Can Anything Be Done? There is some good news. We already possess the technical knowledge to prevent asteroid impact. We can detect asteroids that may collide with earth, sometimes up to a decade in advance of potential impact. We also know what to do once we've spotted one that's on a collision course with our planet. One option can be described simply as using a spacecraft to "rear-end" the asteroid. This alters the asteroid's trajectory away from earth. The bad news is that we are not investing the relative pittance it would take to mitigate asteroid impact risk. Schweickart estimates that it would cost roughly $250-$300 million over the next 10 years to track all asteroids and fully develop the deflection capability. Annual maintenance expense for the program would be $50-$75 million. These figures represent a small fraction of the U.S. federal budget. So, the choice is pretty clear. We can either spend a few hundred millions dollars and mitigate asteroid risk. Or we can continue to roll the dice risking perhaps all life on earth.
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Asteroid deflection attempts are inevitable but they will fail without early warning

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)
In contrast to other known natural hazards, there has been no significant loss of human life to impacts in historical times, due to the low frequency of major impacts and the higher probability of impact in unpopulated areas (notably the oceans) rather than in populated regions. Unlike the other hazards listed in Table 2.2, the hazard statistics for NEOs are dominated by single events with potentially high fatalities separated by long time intervals. Should scientists identify a large life-threatening object on a collision course with Earth, tremendous public resources to mitigate the risk would almost certainly be brought to bear. However, options for effective mitigation become much more limited when threatening objects are identified with only months to years, rather than decades or centuries, before impact. Thus, one of the greatest elements of risk associated with NEOs is the public’s expectation that governments will provide protection against any threat from NEOs, even as governments and agencies have been unwilling so far to expend public funds in a concerted effort to identify, catalog, and characterize as many potentially dangerous NEOs as possible, as far in advance of a damaging impact event as feasible.
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Advantage ___ is asteroid collision

Asteroid impact 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.
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. 
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.
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Our evidence is comparative—war, environmental destruction, terrorism, and economic collapse are all dwarfed by an asteroid impact

STEEL 2002 -  Joule Physics Laboratory, University of Salford (October 24, Duncan, “ Neo Impact Hazard: the Cancer Metaphor ” NASA Workshop on Scientific Requirements for Mitigation of Hazardous Comets and Asteroids, http://www.noao.edu/meetings/mitigation/media/arlington.extended.pdf pg. 93)

The Cancer Metaphor: Why facing up to hazardous asteroids and comets is like dealing with cancer: (1) Early identification is vital Most cancers need to be picked up very early in their development if they are to be treatable. So it is with NEOs. We have no time to lose in identifying any potential Earth impactor: there is no phony war with these objects. (2) Cancer screening (and NEO surveillance) is cheap The cost of screening is smaller than the cost of treatment, and much less than the cost of doing nothing. (3) Everyone can be involved in some way Self-inspection (e.g. for breast, skin or testicular cancer) is simple; but a corollary is that detailed investigations (e.g. for brain tumours) are expensive. Similarly amateur astronomers can provide vital help, although in the end the professionals will need to tackle the job. (4) Identification of a real problem is unlikely Individuals are unlikely to contract specific cancers for which screening is done, but we must aim to check everyone periodically. In the same way we need to seek out all NEOs, and keep tabs on them. (5) False alarms are common Any indicator of a potential problem necessitates careful monitoring, and causes considerable worry. But one should be pleased when the tumour proves benign. Precisely the same applies to NEOs: asteroids and comets discovered and initially flagged to be potential impactors but later shown to be sure to miss our planet represent victories on our part.  (6) Tackling any confirmed cancer (NEO impact) is certain to be unpleasant No-one suggests that chemotherapy, radiotherapy or surgical intervention are fun, but they are necessary, as would be the steps employed to divert an NEO, such as the nuclear option. Nor would they be cheap: but the cost would be of no consequence, as with a serious cancer. (7) Just because we don't yet know the cure for cancer does not mean that we should give up looking and trying. Where there is life, there is hope. If we should find an NEO destined by the clockwork of the heavens to impact the Earth in the near future (within the next few decades to a century, say), and using our advanced science and technology we manage to divert it and so save ourselves, this will rank as perhaps the greatest achievement of modern-day civilisation. (8) Just because there are more significant problems facing the world does not mean that we should ignore this one. Having a bad cold or influenza does not mean that you should neglect to have the lump in your breast or the suspicious, dark skin blemish on your neck checked out.  Another viewpoint would be that if there is a substantial NEO due to strike our planetary home soon, then we face no greater problem: not terrestrial disasters, not terrorism, not wars, not disease, not global warming, not unemployment nor economic downturns. The most likely result of a proper study of the impact hazard is that it will go away, because we will find that no impact is due within the foreseeable future. But the converse is also true: what we now see as a slim chance (low probability of a large impact) may turn into a virtual certainty, which would then supplant our Earthly concerns. (9) Just because we don't yet know a cure for the common cold does not mean that we cannot find the solution for this disease. Some of the greatest dangers we face on a daily basis have quite simple solutions, like imposing speed limits to cut down road fatalities. Conceptually, planetary defense against NEO impact is a far simpler problem than, say, trying to stop major earthquakes or volcanic eruptions, or halting a hurricane in its path.
Only asteroid strikes cause immediate compound environmental crises—nothing else comes close

CHAPMAN 04 (Senior Scientist at the Southwest Research Institute, Dept. of Space Studies, “the Hazard of near-Earth asteroid impacts on earth”, Earth and Planetary Science Letters 222)
I have argued [59] that impacts must be exceptionally more lethal globally than any other proposed terrestrial causes for mass extinctions because of two unique features: (a) their environmental effects happen essentially instantaneously (on timescales of hours to months, during which species have little time to evolve or migrate to protective locations) and (b) there are compound environmental consequences (e.g., broiler-like skies as ejecta re-enter the atmosphere, global firestorm, ozone layer destroyed, earthquakes and tsunami, months of ensuing “impact winter”, centuries of global warming, poisoning of the oceans). Not only the rapidity of changes, but also the cumulative and synergistic consequences of the compound effects, make asteroid impact overwhelmingly more difficult for species to survive than alternative crises. Volcanism, sea regressions, and even sudden effects of hypothesized collapses of continental shelves or polar ice caps are far less abrupt than the immediate (within a couple of hours) worldwide consequences of impact; lifeforms have much better opportunities in longer-duration scenarios to hide, migrate, or evolve. The alternatives also lack the diverse, compounding negative global effects. Only the artificial horror of global nuclear war or the consequences of a very remote possibility of a stellar explosion near the Sun could compete with impacts for immediate, species-threatening changes to Earth's ecosystem. Therefore, since the NEA impacts inevitably happened, it is plausible that they—and chiefly they alone—caused the mass extinctions in Earth's history (as hypothesized by Raup [60]), even though proof is lacking for specific extinctions. What other process could possibly be so effective? And even if one or more extinctions do have other causes, the largest asteroid/comet impacts during the Phanerozoic cannot avoid having left traces in the fossil record.
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Evacuation would do nothing

LEWIS 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)

The cost of finding and tracking two-thousand-plus kilometer-sized bodies that cross Earth's orbit is a few million dollars per year. Every estimate of the cost/benefit ratio that I have seen indicates that this is a wise investment. Developing a nearly complete catalog of these larger bodies is also clearly technically feasible, since such large bodies are relatively bright and relatively easily found. In fact, we have located about 10 percent of them already. In down-to-Earth terms, kilometer-sized bodies are global killers: they take die lives of a billion people per impact, and strike with explosive powers of one hundred thousand megatons at a mean rate of four impact events per million years. Thus the long-term average death rate from impacts is four billion people per million years, or four thousand people per year worldwide. The people of the United States make up about 5 percent of the global population, so the average American death rate from global-scale impacts is about two hundred per year. The death rate of American citizens from commercial aircraft crashes is one hunched people per year. The problem with finding and tracking these very large bodies is that evacuation docs not work: the effects of the disasters are global. The leading cause of death is probably famine induced by climate change. If such a body hits Earth, there are no refuges to which people can be relocated. Moving away from the computed impact area means selecting a slow death over a quick one. The death toll would be very little affected by any plausible relocation effort, since Earth's ability to support life would be universally diminished. Finding, tracking, and predicting the orbits of kilometer-sized bodies is neither technically demanding nor fiscally draining; rather, the problem arises when we ask what we would do with the knowledge. We can in fact do nothing meaningful to avoid this threat unless we use space technology to divert or destroy the threatening objects. The prospect of letting one hit our densely populated planet is unacceptable.
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.
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Even if the timeframe is long it’s irrelevant—we should evaluate impacts in a frame of millennia 

VERSCHUUR 1996 (Gerrit, Adjunct Prof of Physics at U of Memphis, Impact: the Threat of Comets and Asteroids, p. 216)
There is an even more subtle reason why we are unlikely to take collective and significant action to assure the long-term survival of our species. It manifests as the psychological syndrome known as the "illusion of invulnerability." Individuals cannot believe that they will personally succumb in the next catastrophe. This syndrome is at play in those who live happily in earthquake zones, in floodplains, or on the sides of active volcanoes. The existence of the syndrome poses a paradox. If we are concerned about the long-term survival of civilization, we must overcome our genetic predisposition to deal only with the immediate future. Dealing with short-term issues is natural in all animals, and represents the practical way in which to survive from day to day. However, this predisposition is not conducive to assuring a long-term existence. Perhaps that is what is at issue. We have learned much about the natural universe in recent years, and the mind's eye has only just developed the ability to scan millions of years of time. Yet that seems to be no more than an intellectual exercise with little practical use. Perhaps the evolution of our species may yet depend on whether we can succeed in making very long term plans and carrying them out for the benefit of life on earth. Scientific discovery has brought us to the point where we confront the awesome probability that collision with an earth-crossing object will bring an end to civilization. It is no longer a question of whether a massive impact will occur in the future; it is only a matter of when. Even if we think it will be a thousand years from now, the point of raising the issue is to ask ourselves what we plan to do about it. It may be time to think in terms of thousands of years into the future. I am assuming that we care that our species will be around for a long time, and that this question is worth thinking about.
Asteroids shatter standard risk analysis—vote Aff no matter how low the probability of our advantage is

POSNER 2004 (Richard, US Court of Appeals judge and Senior Lecturer at the University of Chicago Law School, Catastrophe: Risk and Response  249-250)
Even if our insouciant reaction to small probabilities of great losses is accepted as an authentic basis for estimating the value of life in most such situations, the reaction may not generalize to ones in which the loss, should it materialize, would be the near or total extinction of the human race.  If the annual probability of an asteroid collision that would kill 6 billion people is only 1 in 75 million, the expected number of deaths worldwide is only 80 per year, which may not seem a large enough number to justify the expense of an effective defense against an asteroid collision. (This of course ignores smaller but still lethal collisions; but read on.) But if there is a minute chance that the entire human race, both current and future, would be wiped out, together with all or most of the world’s animal population, we (the ambiguous “we” of policy analysis, but there it may represent dominant public opinion) may think that something should be done to eliminate or reduce the risk, slight as it is, beyond what a standard cost-benefit analysis  would imply; may be willing, if the risk and the possible responses are explained carefully, to incur some cost in higher taxes or otherwise to reduce the risk.
Any solvency deficit to a counterplan means you vote Aff—constant asteroid risk means that we only have to be wrong a single time and the human species will end
BARBEE 2009 (4/1, Brent W., BS, Aerospace Engineering degree from UT Austin; MS in Engineering from the Department of Aerospace Engineering and Engineering Mechanics at the University of Texas, Austin specializing in Astrodynamics and Spacecraft Mission Design, currently working as an Aerospace Engineer and Planetary Defense Scientist with the Emergent Space Technologies company in Greenbelt, Maryland, teaches graduate Astrodynamics in the Department of Aerospace Engineering at The University of Maryland, College Park, “Planetary Defense”, http://www.airpower.au.af.mil/apjinternational//apj-s/2009/1tri09/barbeeeng.htm)//DT

It is generally accepted that statistics and probability theory is the best way to handle partial information problems. Gamblers and insurance companies employ it extensively. However, one of the underlying premises is that it is acceptable to be wrong sometimes. If a gambler makes a bad play, the hope is that the gambler has made more good plays than bad ones and still comes out ahead. This however is not applicable to planetary defense against NEOs. Being wrong just once may prove fatal to millions of people or to our entire species. If we trust our statistical estimates of the NEO population and our perceived collision probabilities too much, we risk horrific damage or even extinction. This is how we must define the limit for how useful probability theory is in the decision-making process for defense against NEOs.
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Advantage ​​​____ is accidental war

Space-based detection is key to prevent nuclear war from small asteroid strikes

DAVID 2002 (Leonard, Senior Space Writer, Space.com, “First Strike or Asteroid Impact?” June 6, http://abob.libs.uga.edu/bobk/ccc/cc060702.html)
Military strategists and space scientists that wonder and worry about a run-in between Earth and a comet or asteroid have additional worries in these trying times. With world tensions being the way they are, even a small incoming space rock, detonating over any number of political hot-spots, could trigger a country's nuclear response convinced it was attacked by an enemy. Getting to know better the celestial neighborhood, chock full of passer-by asteroids and comets is more than a good idea. Not only can these objects become troublesome visitors, they are also resource-rich and scientifically bountiful worlds. Slowly, an action plan is taking shape. Noted asteroid and comet experts met here May 23-27, taking part in the National Space Society's International Space Development Conference 2002. Sweat the small stuff Being struck by a giant asteroid or comet isn't the main concern for Air Force Brigadier General Simon Worden, deputy director of operations for the United States Space Command at Peterson Air Force Base, Colorado. He sweats the small stuff. Worden painted a picture of the next steps needed in planetary defense. His views are not from U.S. Department of Defense policy but are his own personal perspectives, drawing upon a professional background of astronomy. For example, Worden said, several tens of thousands of years ago an asteroid just 165-feet (50 meters) in diameter punched a giant hole in the ground near Winslow, Arizona. Then there was the Tunguska event. In June 1908, a massive fireball breached the sky, then exploded high above the Tunguska River valley in Siberia. Thought to be in the range of 165-feet (50 meters) to 330 feet (100 meters) in size, that object created a devastating blast equal to a 5 to 10 megaton nuclear explosion. A similar event is thought to have taken place in the late 1940s in Kazakhstan. "There's probably several hundred thousand of these 100-meter or so objects...the kind of ones that we worry about," Worden said. However, these are not the big cosmic bruisers linked with killing off dinosaurs or creating global catastrophes. On the other hand, if you happen to be within a few tens of miles from the explosion produced by one of these smaller near-Earth objects, "you might think it's a pretty serious catastrophe," Worden said. "The serious planetary defense efforts that we might mount in the next few decades will be directed at much smaller things," Worden said. Some 80 percent of the smaller objects cross the Earth's orbit, "some of which are potentially threatening, or could be in the centuries ahead," he said. Nuclear trigger One set of high-tech military satellites is on special round-the-clock vigil. They perform global lookout duty for missile launches. However, they also spot meteor fireballs blazing through Earth's atmosphere. Roughly 30 fireballs detonate each year in the upper atmosphere, creating equivalent to a one-kiloton bomb burst, or larger, Worden said. "These things hit every year and look like nuclear weapons. And a couple times a century they actually hit and cause a lot of damage," Worden said. "We now have 8 or 10 countries around the world with nuclear weapons...and not all of them have very good early warning systems. If one of these things hits, say anywhere in India or Pakistan today, we would have a very bad situation. It would be awfully hard to explain to them that it wasn't the other guy," Worden pointed out. Similarly, a fireball-caused blast over Tel Aviv or Islamabad "could be easily confused as a nuclear detonation and it may trigger a war," Worden said. Meanwhile, now moving through the U.S. Defense Department circles, Worden added, is a study delving into issues of possibly setting up an asteroid warning system. That system could find a home within the Cheyenne Mountain Complex outside Colorado Springs, Colorado. The complex is the nerve center for the North American Aerospace Defense Command (NORAD) and United States Space Command missions. Next steps Where do we go from here? An important step, Worden said, is cataloging all of the objects that are potentially threatening, down to those small objects that could hit and destroy a city. To do this type of charting, military strategists now champion a space-based network of sensors that keep an eye on Earth-circling satellites. These same space sentinels could serve double-time and detect small asteroids, he said
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That would kill billions

FORROW ET AL 1998 (Lachlan Forrow, Bruce G Blair, Ira Helfand, George Lewis, et al, Author Affiliation: From the Division of Gencral Medicine and Primary Care, Beth Israel Deaconess Medical Center and Harvard Medical School, (L.F.); the Brookings Institution, Washington, D.C. (B.G.B.); Physicians for Social Responsibility, (I.H.); Massachusetts Institute of Technology, (G.L., TP); the Department of Epidemiology and Social Medicine, Montefiore Medical Center and Albert Einstein College of Medicine, (VS.); Barry S. Levy Associates and Tufts University School of Medicine, (B.S.L.); the Department of Radiology and the Center for International Security and Arms Control, Stanford University, (H.A.); and Mount Sinai School of Medicine; New England Journal of Medicine, April 30)
A missile launch activated by false warning is thus possible in both U.S. and Russian arsenals. For the reasons noted above, an accidental Russian launch is currently considered the greater risk. Several specific scenarios have been considered by the Ballistic Missile Defense Organization of the Department of Defense.31 We have chosen to analyze a scenario that falls in the middle range of the danger posed by an accidental attack: the launch against the United States of the weapons on board a single Russian Delta-IV ballistic-missile submarine, for two reasons. First, the safeguards against the unauthorized launch of Russian submarine-based missiles are weaker than those against either silo-based or mobile land-based rockets, because the Russian general staff cannot continuously monitor the status of the crew and missiles or use electronic links to override unauthorized launches by the crews. Second, the Delta-IV is and will remain the mainstay of the Russian strategic submarine fleet.27,32,33 Delta-IV submarines carry 16 missiles. Each missile is armed with four 100-kt warheads and has a range of 8300 km, which is sufficient to reach almost any part of the continental United States from typical launch stations in the Barents Sea.34,ss These missiles are believed to be aimed at "soft" targets, usually in or near American cities, whereas the more accurate silo-based missiles would attack U.S. military installations.36 Although a number of targeting strategies are possible for any particular Delta-IV, it is plausible that two of its missiles are assigned to attack war-supporting targets in each of eight U.S. urban areas. If 4 of the 16 missiles failed to reach their destinations because of malfunctions before or after the launch, then 12 missiles carrying a total of 48 warheads would reach their targets. POTENTIAL CONSEQUENCES OF A NUCLEAR ACCIDENT We assume that eight U.S. urban areas are hit: four with four warheads and four with eight warheads. We also assume that the targets have been selected according to standard military priorities: industrial, financial, and transportation sites and other components of the infrastructure that are essential for supporting or recovering from war. Since lowaltitude bursts are required to ensure the destruction of structures such as docks, concrete runways, steel-reinforced buildings, and underground facilities, most if not all detonations will cause substantial early fallout. Physical Effects Under our model, the numbers of immediate deaths are determined primarily by the area of the "superfires" that would result from a thermonuclear explosion over a city. Fires would ignite across the exposed area to roughly 10 or more calories of radiant heat per square centimeter, coalescing into a giant firestorm with hurricane-force winds and average air temperatures above the boiling point of water. Within this area, the combined effects of superheated wind, toxic smoke, and combustion gases would result in a death rate approaching 100 percent.3' For each 100-kt warhead, the radius of the circle of nearly 100 percent short-term lethality would be 4.3 km (2.7 miles), the range within which 10 cal per square centimeter is delivered to the earth's surface from the hot fireball under weather conditions in which the visibility is 8 km (5 miles), which is low for almost all weather conditions. We used Census CD to calculate the residential population within these areas according to 1990 U.S. Census data, adjusting for areas where circles from different warheads overlapped.38 In many urban areas, the daytime population, and therefore the casualties, would be much higher. Fallout The cloud of radioactive dust produced by lowaltitude bursts would be deposited as fallout downwind of the target area. The exact areas of fallout would not be predictable, because they would depend on wind direction and speed, but there would be large zones of potentially lethal radiation exposure. With average wind speeds of 24 to 48 km per hour (15 to 30 miles per hour), a 100-kt low-altitude detonation would result in a radiation zone 30 to 60 km (20 to 40 miles) long and 3 to 5 km (2 to 3 miles) wide in which exposed and unprotected persons would receive a lethal total dose of 600 rad within six hours.39 With radioactive contamination of food and water supplies, the breakdown of refrigeration and sanitation systems, radiation-induced immune suppression, and crowding in relief facilities, epidemics of infectious diseases would be likely.40 Deaths Table 1 shows the estimates of early deaths for each cluster of targets in or near the eight major urban areas, with a total of 6,838,000 initial deaths. Given the many indeterminate variables (e.g., the altitude of each warhead's detonation, the direction of the wind, the population density in the fallout zone, the effectiveness of evacuation procedures, and the availability of shelter and relief supplies), a reliable estimate of the total number of subsequent deaths from fallout and other sequelae of the attack is not possible. With 48 explosions probably resulting in thousands of square miles of lethal fallout around urban areas where there are thousands of persons per square mile, it is plausible that these secondary deaths would outnumber the immediate deaths caused by the firestorms. Medical Care in the Aftermath Earlier assessments have documented in detail the problems of caring for the injured survivors of a nuclear attack: the need for care would completely overwhelm the available health care resources.1-5,41 Most of the major medical centers in each urban area lie within the zone of total destruction. The number of patients with severe burns and other critical injuries would far exceed the available resources of all critical care facilities nationwide, including the country's 1708 beds in burn-care units (most of which are already occupied).42 The danger of intense radiation exposure would make it very difficult for emergency personnel even to enter the affected areas. The nearly complete destruction of local and regional transportation, communications, and energy networks would make it almost impossible to transport the severely injured to medical facilities outside the affected area. After the 1995 earthquake in Kobe, Japan, which resulted in a much lower number of casualties (6500 people died and 34,900 were injured) and which had few of the complicating factors that would accompany a nuclear attack, there were long delays before outside medical assistance arrived.41 FROM DANGER TO PREVENTION Public health professionals now recognize that many, if not most, injuries and deaths from violence and accidents result from a predictable series of events that are, at least in principle, preventable.44,45 The direct toll that would result from an accidental nuclear attack of the type described above would dwarf all prior accidents in history. Furthermore, such an attack, even if accidental, might prompt a retaliatory response resulting in an all-out nuclear exchange. The World Health Organization has estimated that this would result in billions of direct and indirect casualties worldwide.4
Small asteroid strike alone would kill millions

Worden 2002 -  United States Space Command, Peterson Air Force Base (October 24, S.P., “ Military Perspectives on the Near-Earth Object (Neo) Threat. ” NASA Workshop on Scientific Requirements for Mitigation of Hazardous Comets and Asteroids, http://www.noao.edu/meetings/mitigation/media/arlington.extended.pdf pg. 101 )

Most people know of the Tunguska NEO strike in Siberia in 1908. An object probably less than 100 meters in diameter struck Siberia, releasing equivalent energy of up to 10 megatons. Many experts believe there were two other smaller events later in the century— one in Central Asia in the 1940s and one in the Amazon in the 1930s. In 1996, our satellite sensors detected a burst over Greenland of approximately 100 kiloton yield. Had any of these struck over a populated area, thousands and perhaps hundreds of thousands might have perished. Experts now tell us that an even worse catastrophe than a land impact of a Tunguskasize event would be an ocean impact near a heavily populated shore. The resulting tidal wave could inundate shorelines for hundreds of miles and potentially kill millions. There are hundreds of thousands of objects the size of the Tunguska NEO that come near the earth. We know the orbits of just a few.
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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.
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Plan: the National Aeronautics and Space Administration should substantially increase its efforts to survey Near Earth Objects including both ground- and space-based tracking measures.
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The plan makes effective mitigation possible against all NEOs
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)
Combined ground- and space-based surveys have a number of advantages. Such surveys discover more NEOs of all sizes, including a substantial number smaller than 140 meters in diameter. These combined surveys also provide more characterization data about the entire NEO population. With both infrared and visible data for most targets, it would be possible to obtain accurate diameter estimates for all objects, as well as measurements of their albedos and their surface and thermal properties. These high-value characterization data could help to guide mitigation campaign studies. Additionally, a dual survey provides much information on the population of objects smaller than 140 meters in diameter.
Space-based sensors would find new objects and facilitate exploration
NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
2.1. NEO Search: To implement this recommendation, the Task Force recommends that NASA immediately initiate a space-based infrared telescopic NEO search project as the primary means of meeting the congressionally mandated George E. Brown NEO Survey goal. NASA was tasked to discover 90 percent of the NEOs larger than 140 meters by the end of 2020 as part of the NASA Authorization Act of 2005 (Public Law No. 109-155). Both ground- and space-based options for meeting the George E. Brown, Jr. NEO Survey goals have been investigated. Although NASA should continue to assist state-of -the-art ground-based optical surveys, including those coming on line or planned by other agencies (e.g., PanSTARRS, LSST), one or more space-based infrared (IR) telescopes in an orbit interior to Earth’s (e.g., a Venus-like orbit) offers several search efficiency advantages. Compared with ground-based optical systems, such space-based systems possess greater discovery efficiency and can more accurately determine the sizes and orbits of potentially threatening objects. The cost of such a survey asset is comparable to the multiple dedicated ground-based alternatives required, and will rapidly meet the legislated completion goal (probably within seven years). Additionally, a space-based survey, with its advantageous observing geometry and frequency, will enable prompt and precise orbit determination of newly discovered NEOs in collaboration with ground-based optical and radar systems, reducing the need for actual deflection campaigns. NASA should also examine the additional costs and observing advantages of a pair of such Venus-orbit survey telescopes, both to complete the overall survey more rapidly and aid in collapsing the error ellipse of worrisome NEOs. These enhanced capabilities may further reduce unnecessary launches of in situ tracking or deflection spacecraft. Although some NEOs are potentially hazardous, their periodic close approaches to Earth also make them among the most accessible objects in the solar system for robotic and human exploration. A space-based IR survey telescope would efficiently find both exploration targets and threatening NEOs currently inaccessible to observation by ground-based systems.
Deflection would be easy

BOTTKE et al 2004 (William F. Bottke, Jr., Southwest Research Institute; Alessandro Morbidelli, Observatoire de la Cˆote d’Azur; Robert Jedicke, University of Hawai’i; Mitigation Of Hazardous Comets And Asteroids, p. 1-2)

It is now generally accepted that impacts of large NEOs represent a hazard to human civilization. This issue was brought into focus by the pioneering work of Alvarez et al. (1980), who showed that the extinction of numerous species at the Cretaceous–Tertiary geologic boundary was almost certainly caused by the impact of a massive asteroid (at a site later identified with the Chicxulub crater in the Yucatan peninsula) (Hildebrand et al. 1991). Today, the United Nations, the US Congress, the European Council, the UK Parliament, the IAU, NASA, and ESA have all made official statements that describe the importance of studying and understanding the NEO population. In fact, among all worldwide dangers that threaten humanity, the NEO hazard may be the easiest to cope with, provided adequate resources are allocated to identify all NEOs of relevant size. Once we can forecast potential collisions between dangerous NEOs and Earth, action can be taken to mitigate the potential consequences.
Asteroid risks are unique—it’s the only disaster we can totally avoid

Morrison 2005  -  NASA Astrobiology Institute (David, “ Defending the Earth Against Asteroids: The Case for a Global Response ” http://www.princeton.edu/sgs/publications/sgs/pdf/13%201-2%20Morrision.pdf  Science and Global Security, 13:87–103 )
No asteroids have been discovered so far that threaten an impact over the next several centuries. Of course, we can say nothing about possible hits from the undiscovered fraction of the NEA population. These surveys are deemed to be worthwhile because we have the technology, at least in principle, to deflect a threatening asteroid, given decades of warning. The impact hazard is unique in that it is possible to avoid the damage entirely. In most natural hazard areas, “mitigation” consists of ways to plan for a disaster or to deal with the disaster after it happens. Only in the case of cosmic impacts can we develop mitigation plans with the objective of avoiding the disaster itself.
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The plan spills over to improve all other NEO missions 
NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
NASA’s NEO research is a “three-dimensional” activity that advances our knowledge in solar system science, human exploration, and Planetary Defense. For a relatively small incremental investment in instrumentation or capability on science or exploration spacecraft, NEO missions designed for one goal can return substantial information useful to NASA’s Planetary Defense activities. For example, Planetary Defense mission goals (e.g. precision orbit determination; measurements of mass, density, porosity, and rotation state; investigation of the momentum multiplier; searching for NEO satellites, etc.) would also fulfill many fundamental scientific and human exploration objectives. In turn, robotic science spacecraft can demonstrate the precise proximity operations and guidance algorithms necessary for precision “slow push” deflection techniques. In preparation for visits by human explorers, investigation of a NEO’s interior structure, physical properties, and stability of surface materials will furnish data useful for other deflection techniques, such as kinetic impact and regolith ablation. Time is a fourth dimension for NEO research. Early integration of Planetary Defense objectives into NASA’s research and exploration missions provides a cost-effective means to increase the maturity of our technology to meet future impact threats and eliminate duplicate flight missions. Overall, the integration of Planetary Defense investigations into scientific and human exploration missions increases the return from any of NASA’s NEO missions, meeting the needs of managers, policy makers, the science community and the public.
Only NASA can do the plan

FORTUNO 2007 (“H. R. 3737: To provide for National Science Foundation and National Aeronautics and Space Administration utilization of the Arecibo Observatory,” bill introduced Oct 3, http://www.spaceref.com/news/viewsr.html?pid=25609)
(1) Arecibo Observatory is the world's largest single-aperture telescope. It has been recognized as an Electrical Engineering Milestone by the Institute of Electrical and Electronics Engineers and as a Mechanical Engineering Landmark by the American Society of Mechanical Engineers. Its visitor center draws 120,000 visitors each year.     (2) Arecibo radio astronomy led to the first discovery of planets outside our own solar system, the first discovery of a binary pulsar (resulting in a Nobel Prize), and the first detailed three-dimensional mapping of how galaxies are distributed in the universe.     (3) Arecibo Observatory's planetary radar has unique abilities worldwide for research on our solar system, including near-Earth asteroids. Besides their scientific importance, near-Earth asteroids may be both a significant hazard to Earth and a potential source of future resources.     (4) Arecibo Observatory is a leading United States laboratory for research on Earth's ionosphere.     (5) Congress has mandated that the National Aeronautics and Space Administration detect, track, catalogue, and characterize near-Earth asteroids and comets in order to provide warning and mitigation of the potential hazard of such near-Earth objects to the Earth. By being on the forefront of basic research involving Near-Earth Objects, Space Weather, and Global Climate Change, the Arecibo Observatory is an outstanding resource to Congress and to the American People.     (6) The efforts taken to date by the National Aeronautics and Space Administration and the National Science Foundation for detecting and characterizing the hazards of Earth orbit-crossing asteroids and comets are not sufficient to the threat posed by such objects to cause widespread destruction and loss of life.     (7) The general welfare and security of the United States require that the unique competence of the National Aeronautics and Space Administration in science and engineering systems be directed to detecting, tracking, cataloging, and characterizing near-Earth asteroids and comets. The Arecibo Observatory is an invaluable and unique asset in warning and mitigating potential hazards posed by near-Earth objects.
NASA is key
NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
For more than a decade, NASA has been searching for near-Earth objects (NEOs) that may pose a potential impact threat to Earth. Both the legislative and executive branches are considering what role NASA may play in expanding its NEO search and developing the capability to prevent or mitigate a future impact. The space agency has broad expertise in scientific exploration and characterization of near-Earth asteroids (NEAs) and comets (NECs), and NASA’s deep space operations experience could enable the development of deflection technologies to be used to divert a NEO threatening an impact.
ASTEROIDS 1AC

Advance warning is key to prevent nuclear deflection which would destroy the Outer Space Treaty—it also prevents extremism and panic
BRANDENBURG 2011 (John E. Brandenburg is a plasma physicist at Orbital Technologies in Madison Wisconsin, working on space plasma technologies and space propulsion, “Preparing for a Future Asteroid Crisis,” Astronomical Review, May 16, http://astroreview.com/issue/2011/article/preparing-for-a-future-asteroid-crisis)
The detection of a large asteroid on a collision course with earth is inevitable and could create an unprecedented crisis in human affairs. We live in a dangerous cosmos that doles out death as well as life. Asteroid impacts are the one danger that humanity faces which has the potential to wipe it out. The demise of the dinosaurs by the Chixulube impact stands as example of what happens to species faced with the asteroid threat, who have neither the perception, the capability, or the organization to rise to such a challenge. Such an asteroid crisis will test humanity’s abilities across the full spectrum : its telescope and space technology, its ability to determine the characteristics , orbit, and impact area of the asteroid, and thus its time- to-impact, its ability to prepare whatever countermeasures are required, from simple direct impactor or nuclear rockets or weapons, and finally to government and societal reaction. I explored this type of crisis mentally by writing a technically accurate novel about it. In the novel I explored the dramatic case of a Chicxlube class impactor discovered with only a year’s warning. It is one thing to solve such a problem in the abstract; it is another to sit mentally in impact zone. Telescopes and space technologies give us an advantage over the dinosaurs in survival. We have the ability to map surrounding asteroids and plot their size, characteristics and orbits. The orbit of an identified impactor gives us the all important time-to-impact and its impact zone on Earth. The size and characteristics of the asteroid will yield information on the damage of the projected impact and the range of required countermeasures. It is as possible the asteroid that triggers this future crisis will be discovered by an amateur in his backyard as by a government controlled space telescope, so controlling public knowledge may be difficult. Of the important parameters such a newly discovered impactor probably none is more important than the time-to-impact. The time-to-impact for an impactor is so important because all countermeasures require time and careful study. The time-to-impact for positively indentified impactor will probably be of the order of years, longer than this and the orbit itself cannot be predicted accurately and shorter than this is very unlikely given our present knowledge of the near-Earth-asteroid population. Fortunately, larger, and therefore more massive asteroids, are easier to detect, so the worst case scenario of a large asteroid found only shortly before impact is the least likely. However, it can be said that the shorter the time to impact and the more massive the asteroid, the more severe will be the crisis that ensues and the more extreme the countermeasures required against it. Countermeasures against positively identified impactor of significant size are ultimately complicated by the Outer Space Treaty of 1967. For small asteroids, with long warning times, the impact of a space probe may be sufficient to nudge it out of a dangerous orbit. However, for large asteroids, particularly those with short warning times, nuclear weapons will immediately appear on the table of options. This creates problems with the Outer Space Treaty of 1967. The Treaty, signed and ratified by the US and every other space capable nation has two important clauses 1. It forbids claims of national sovereignty over any heavenly body or region of space. 2. It forbids the presence and use of nuclear weapons in space. Technically then, no nation may have the right to change the orbit of an asteroid, since this would assert sovereignty. It is also certainly forbidden to use nuclear weapons to try to deflect or destroy such an impactor. It would be best if exceptions to the Treaty were negotiated beforehand to cover asteroid contingencies, however, such negotiations have not even begun and would take years. If an asteroid crisis begins tomorrow, the treaty may simply be ignored or declared void. Governments may simply decide to pick up the pieces of the 1967 Treaty afterwards. Government action and societal reaction are two areas needing study in preparation for an asteroid crisis. It does little good if warning was given and countermeasures are available, if the nation or nations affected are too dysfunctional to make use of them. Panic, paranoia, paralysis, despair, doomsday cults, terrorism, and incompetence become deadly hazards in an asteroid crisis. Surviving a severe asteroid crisis will require not just technical skill but true statecraft. However, all these problems can be solved. The key to dealing with a future asteroid crisis is to foresee and prepare for one.
***INHERENCY
2AC INHERENCY/PROBABILITY

Asteroid collision is inevitable- a new system for detection and deflection must be developed
Barbee 2009 (4/1, Brent W., BS, Aerospace Engineering degree from UT Austin; MS in Engineering from the Department of Aerospace Engineering and Engineering Mechanics at the University of Texas, Austin specializing in Astrodynamics and Spacecraft Mission Design, currently working as an Aerospace Engineer and Planetary Defense Scientist with the Emergent Space Technologies company in Greenbelt, Maryland, teaches graduate Astrodynamics in the Department of Aerospace Engineering at The University of Maryland, College Park, “Planetary Defense”, http://www.airpower.au.af.mil/apjinternational//apj-s/2009/1tri09/barbeeeng.htm)//DT
Throughout history our planet has been bombarded by Near-Earth Objects (NEOs), which are asteroids and comets whose orbits around the Sun cause them to pass near Earth. The orbits of these celestial objects gradually change over time, causing some of their orbits to eventually intersect Earth's orbit. An object whose orbit intersects Earth's orbit will collide with Earth, if the timing is right, at the point where the orbital paths intersect. We see evidence of this throughout each year as we witness the wide variety of annual meteor showers caused by Earth passing through debris left in the wake of comets orbiting the Sun. As our ability to detect NEOs has improved we have discovered more and more of them in our celestial neighborhood. Earth's orbital region around the Sun is densely populated with NEOs, as shown in fig. 1, and it is only the vastness of space and the comparatively tiny sizes of celestial bodies that makes collisions infrequent. While collisions are infrequent, they are also inevitable. Our Moon's surface is covered in impact craters and many craters have been discovered and are still being discovered on Earth. The Moon's surface does not experience weathering due to meteorological and geological processes and so the craters are preserved and easy to see. By contrast, Earth is a very meteorologically and geologically active world so the signs of impact craters are often masked over time. Nevertheless, some terrestrial craters are quite obvious, such as the Barringer Crater, shown in fig. 2, located near Winslow Arizona. The crater is 1200 m wide and 170 m deep. It was created approximately 50,000 years ago by a nickel-iron NEO only about 50 m in size whose impact energy was between 20 and 40 Mt, devastating an area with a radius of 10 to 24 km and creating hurricane-force winds out to a radius of 40 km .2 NEO impact events range in consequence from local devastation to extinction-level events. In 1908 a relatively small NEO (perhaps 20 meters in size) exploded over the Tunguska river in Siberia, raining destruction over a 2000 square kilometer area4 (about the size of Washington, DC). Approximately 65 million years ago a relatively large NEO, about 10 km in size, slammed with terrible destructive force into the Yucatan peninsula and is believed to have caused the extinction of more than 70% of the species living at the time, including the dinosaurs .5 More recently, in October of 2008 we were able to just barely predict the collision with Earth of a very small NEO named 2008 TC3 a mere six hours before it entered our atmosphere and disintegrated at high altitude over Sudan. 6 The asteroid disintegrated rather than striking the ground because it was only about 5 meters in size. Perhaps the most unique aspect of these natural disasters is that for the first time in known history humanity may have the technology to anticipate and prevent them by discovering and deflecting incoming NEOs before they collide with Earth. However, to date no NEO deflection systems have been built or tested and no agency has been given the responsibility of defending Earth from hazardous NEOs.
INHERENCY

NASA is not capable of meeting the congressional mandate to track 90% of potentially hazardous NEOs by 2020

NATIONAL RESEARCH COUNCIL 2009 (Committee to Review Near-Earth Object Surveys and Hazard Mitigation Strategies, National Research Council, Near-Earth Object Surveys and Hazard Mitigation Strategies: Interim Report, The National Academies Press, http://www.nap.edu/openbook.php?record_id=12738&page=1)

Congress directed NASA to ask the National Research Council to review NASA’s near-Earth object programs. This interim report addresses so me of the issues associated with the survey and detection of NEOs. However, the committee continues its information collection and deliberations and will address a broader range of issues in its final report, due for delivery at the end of 2009. During its study so far, the committee has determined that the issues of survey and detection and characterization2 and mitigation are closely linked and should be addressed as a whole. For example, NEOs detected by ground-based telescopes can be better tracked by the Arecibo Observatory when within its range. Thus this observatory plays a key role in determining physical characteristics of NEOs, important in determining how to mitigate the effects of NEOs on Earth. In part because of this interrelationship, and because the interim report does not address mitigation issues, the committee has deferred proposing an optimum approach to the survey and detection problem until its final report. The final report will contain findings and recommendations for survey and detection, characterization, and mitigation of near-Earth objects based on an integrated assessment of the problem. This interim report contains five findings: Finding: Congress has mandated that NASA discover 90 percent of all near-Earth objects 140 meters in diameter or greater by 2020. The administration has not requested and Congress has not appropriated new funds to meet this objective. Only limited facilities are currently involved in this survey/discovery effort, funded by NASA’s existing budget. Finding: The current near-Earth object surveys cannot meet the goals of the 2005 NASA Authorization Act directing NASA to discover 90 percent of all near-Earth objects 140 meters in diameter or greater by 2020.
Detection efforts are incomplete—recent discovery of huge asteroids proves there’s still a threat
NATIONAL RESEARCH COUNCIL 2010 (NRC 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)
Congress has established for NASA two mandates addressing near-Earth object (NEO) detection. The first mandate, now known as the Spaceguard Survey, directed the agency to detect 90 percent of near-Earth objects 1 kilometer in diameter or greater by 2008. By 2009, the agency was close to meeting that goal. Although the estimate of this population is continually revised, as astronomers gather additional data about all NEOs (and asteroids and comets in general), these revisions are expected to remain. The 2009 discovery of asteroid 2009 HC82, a 2- to 3-kilometer-diameter NEO in a retrograde (“backwards”) orbit, is, however, a reminder that some NEOs 1 kilometer or greater in diameter remain undetected.
NASA does not have the funding or necessary hardware to meet the 2020 date.

NATIONAL RESEARCH COUNCIL 2009 (Committee to Review Near-Earth Object Surveys and Hazard Mitigation Strategies, National Research Council, Near-Earth Object Surveys and Hazard Mitigation Strategies: Interim Report, The National Academies Press, http://www.nap.edu/openbook.php?record_id=12738&page=1)

Although Congress mandated as a goal the discovery of 90 percent of all NEOs 140 meters in diameter or greater by 2020, and NASA has studied possible methods for accomplishing this goal, neither the administration nor Congress has sought to provide the funding required to achieve this goal. Several possible solutions could be pursued to discover such NEOs and meet the goal, but all require the rapid construction of new hardware and facilities such as ground and/or space-based telescopes. Primarily because none of them has been explicitly funded since the goal was established in 2005, there is less time available to meet the 2020 date, and it is consequently more difficult to meet this goal. Finding: Congress has mandated that NASA discover 90 percent of all near-Earth objects 140 meters in diameter or greater by 2020. The administration has not requested and Congress has not appropriated new funds to meet this objective. Only limited facilities are currently involved in this survey/discovery effort, funded by NASA’s existing budget.
INHERENCY
Even if status quo tracking goals were met they aren’t sufficient
NATIONAL RESEARCH COUNCIL 2010 - Committee to Review Near-Earth-Object Surveys and Hazard Mitigation Strategies Space Studies Board (“ Survey and Detection of Near-Earth Objects ” pg. 30,  Aeronautics and Space Engineering Board Division on Engineering and Physical Sciences, http://www.nap.edu/openbook.php?record_id=12842&page=30)

 Thus, assessing the completeness of the NEO surveys is subject to uncertainties: Some groups of NEOs are particularly difficult to detect. Asteroids and comets are continually lost from the NEO population because they impact the Sun or a planet, or because they are ejected from the solar system. Some asteroids have collisions that change their sizes or orbits. New objects are introduced into the NEO population from more distant reservoirs over hundreds of thousands to millions of years. The undiscovered NEOs could include large objects like 2009 HC82 as well as objects that will be discovered only months or less before Earth impact (“imminent impactors”). Hence, even though 85 percent of NEOs larger than 1 kilometer in diameter might already have been discovered, and eventually more than 90 percent of NEOs larger than 140 meters in diameter will be discovered, NEO surveys should nevertheless continue, because objects not yet discovered pose a statistical risk: Humanity must be constantly vigilant.  Finding: Despite progress toward or completion of any survey of near-Earth objects, it is impossible to identify all of these objects because objects’ orbits can change, for example due to collisions. Recommendation: Once a near-Earth object survey has reached its mandated goal, the search for NEOs should not stop. Searching should continue to identify as many of the remaining objects and objects newly injected into the NEO population as possible, especially imminent impactors.
Current Congressional goals will not be met for asteroid detection

SCIENCE FAIR 2010 (1/22, Micelle Kessler, USA Today Social Media Editor, “NASA will miss Congressional deadline for asteroid tracking”, http://content.usatoday.com/communities/sciencefair/post/2010/01/620008263/1)//DT
NASA won't meet Congressional orders to track most city-smashing-sized asteroids in Earth's neighborhood by 2020, an expert panel concluded Friday, because the government didn't provide the money to detect such Near-Earth Objects. In the National Research Council Report, "Defending Planet Earth: Near-Earth Object Surveys and Hazard Mitigation Strategies", the panel finds the 2005 order to find 90% of Earth-threatening asteroids 460 feet or larger infeasible, "because for the past 5 years the administration requested no funds, and the Congress appropriated none, for this purpose." If Congress wants the survey completed by 2022, NASA should launch twin space probes to the orbit of Venus to look back at Earth neighborhood, the study finds. The cheaper option would fund telescopes and complete the 90% goal around 2030. Right now, the federal government spends about $4 million a year to detect asteroids. More research should be done on asteroids, the report argues, particularly since some recent studies suggest impacts from objects as small as 100 feet wide would wipe out a city-sized area. "Somebody needs to decide who is in charge," says astronomer Michael A'Hearn of the University of Maryland in College Park, who led the report panel's committee on diverting asteroids. "No method for diverting asteroids has been experimentally demonstrated," he says. Options include a "gravity tractor" orbiting slow-moving objects and tugging them off course with tidal tugs, a "kinetic" impact of a heavy spacecraft into an asteroid, or a nuclear explosion, "only for the really big and really late discoveries," A'Hearn says. International accords for handling an incoming asteroid don't exist either, he notes. "If you try and divert an asteroid and miss, you might end up landing it on someone else," he says. "The larger question is whether the remaining hazard from impacts is worth a 'crash program' to shorten that time, which implies space missions costing hundreds of millions, typically," says asteroid expert Alan Harris of the Space Science Institute in La Canada, Calif. "First, and most simply, my answer is no, it's not worth it, solely for impact risk reduction." Getting a space mission approved by Congress would likely take until about 2030, he suggests, making it pointless to argue for one." However continuing the existing surveys in concert with other astronomical work seems worthwhile, Harris says, "in a sense, the asteroid survey is like a whole-life insurance policy. Even if you don't find a killer asteroid out there, you reap a tremendous scientific reward at the end of the 'policy period'." "It doesn't surprise me that we can't yet address these questions -- there is yet to be a Congressionally directed research dollar toward the asteroid hazard. Everything to date has been on a shoe string, piggy-backed on other programs," says astronomer Richard Binzel of the Massachusetts Institute of Technology. The NRC report endorses continuing work at facilities such as the 1,000-foot-wide Arecibo radar astronomy facility in Puerto Rico, which is threatened with closure. However, A'Hearn notes the asteroid detection and characterization work at Arecibo can't be completed on the funds devoted to such work, and relies on other astronomical research covering some of the costs of the mammoth facility. "If other research shuts down at Arecibo, the (asteroid detection) share goes up substantially," he says.
INHERENCY—SMALL NEOs

Current technology isn’t able to effectively respond to an asteroid

BRADLEY et al 2010 (Los Alamos Research Laboratory, “Challenges of Deflecting an Asteroid or Comet Nucleus with a Nuclear Burst”, http://www.astrosociology.org/Library/PDF/SPESIF2010_Bradley-etal_DeflectingAsteroids.pdf)//DT
Although we have come a long ways since the Tunguska event of June 30, 1908, there is still much we do not know. Even when finished, planned surveys will still not be complete for objects smaller than 140 meters. Such an asteroid or comet nucleus would be large enough to wipe out an area from New York City to Washington, D.C. Objects smaller than about 140 meters will be difficult to detect with much advance warning simply because they are extremely faint except when they are close to Earth. Although we sent probes to several asteroids and comets, we only have detailed information for a few. We also do not have detailed knowledge of the internal structure of asteroids, especially ones of order 10 to 1000 meters in diameter. An asteroid’s response to an impulsive energy burst --- whether it be high explosives, kinetic energy impactor, or nuclear burst --- will be sensitive to both the composition (ice, rock, rock/ice, or iron) and structure (monolithic piece, fractured, or rubble pile) of the body. While we may be able to determine at least the surface composition of a PHO in advance, we may not be able to determine the internal structure in advance. Any mitigation strategy must account for this uncertainty.
INHERENCY—NEW TELESCOPES KEY

New telescopes are key—even current ground-based systems aren’t enough

NATIONAL RESEARCH COUNCIL 10 – Research Council  Committee to Review Near-Earth-Object Surveys and Hazard Mitigation Strategiesand Space Studies Board Aeronautics and Space Engineering Board Division on Engineering and Physical Sciences (“Defending Planet Earth: Near-Earth-Object Surveys and Hazard Mitigation Strategies”, http://site.ebrary.com.proxy.lib.umich.edu/lib/umich/docDetail.action?docID=10405102)//DT

The pursuit of NEOs as small as 140 meters in diameter requires that more advanced telescope systems be constructed and used to detect these objects. Required- for ground-based telescopes for example, are larger-diameter telescope mirrors to increase light-gathering power in order to observe smaller (therefore fainter at a given loca​tion) objects: imaging instruments with larger fields of view on the sky in order to maximize sky coverage for the surveys: more advanced observing strategies for optimizing NEO detection in the areas of the sky that are searched; faster operating detectors; and large data-storage capabilities. Because of the rate of motion of asteroids across the sky, exposures are limited to about 30 seconds. A telescope needs to be able to gather sufficient light from dim objects in that short time in order to achieve the goal—a smaller telescope using longer exposures to reach that magnitude will not suffice. Multiple smaller telescopes imaging the same field to make up the aperture will work, but smaller telescopes imaging fields nonsimultaneously will not. There are cost, schedule, and technical performance risks involved with the construction of any large-diameter mirror or large detector, although the risk for such ground-based telescopes is less than that for space-based telescopes.

The new systems described below are examples of ones that could contribute significantly to the detection of NEOs that could impact Earth in the future. Such systems thus could support efforts required to meet the mandated goal.
***LARGE ASTEROID ADVANTAGE
RISK HIGH

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.
RISK HIGH

Probability of a collision is high even in the short term 

Ames Research Center 2003 - NASA’s Ames Research Center is a world-class research facility located in the heart of Silicon Valley. The center is involved with many high-tech projects, ranging from developing small spacecraft to managing some of the world’s largest supercomputers, and conducting astrobiology research (July 8, * Dr. Harrison H. Schmitt * Dr. Carolyn S. Shoemaker * David H. Levy * Dr. John Lewis * Dr. Neil D. Tyson * Dr. Freeman Dyson * Dr. Richard P. Hallion * Dr. Thomas D. Jones * Bruce Joel Rubin * Dr. Lucy Ann McFadden * Erik C. Jones * Marc Schlather * William E. Burrows, “ NASA NEO News: Open Letter to Congress on Near Earth Objects ” http://www.spaceref.com/news/viewsr.html?pid=9866 ) 
The latest NEO close approaches are typical of the two dozen such encounters known to have occurred in the 20th Century. These are only a small fraction of the actual number that have occurred; most have gone completely undetected. Such approaches are commonplace in our part of the solar system. The late planetary geologist Eugene Shoemaker put it succinctly: Earth exists in an asteroid swarm. We know that since 1937, at least 22 asteroids have approached Earth more closely than did 2001 YB5, which missed by just twice the distance to the Moon. Five of those objects were larger than 100 yards in diameter. According to NASA, there may be as many as 100,000 NEOs with diameters of 100 yards or larger. Of those asteroids larger than 150 yards in diameter, about 250 are today estimated to be potentially hazardous. The United States has very limited capability to detect these smaller NEOs, which can nevertheless inflict substantial damage upon striking Earth. There is a significant probability (20%) of such an object colliding with the Earth during the next century. Although the annual probability of a large NEO impact on Earth is relatively small, the results of such a collision would be catastrophic. The physics of Earth�'s surface and atmosphere impose natural upper limits on the destructive capacity of natural disasters, such as earthquakes, landslides, and storms. By contrast, the energy released by an NEO impact is limited only by the object�'s mass and velocity. Given our understanding of the devastating consequences to our planet and its people from such an event, (as well as the smaller-scale but still-damaging effects from smaller NEO impacts), our nation should act comprehensively and aggressively to address this threat. America�'s efforts to predict, and then to avoid or mitigate such a threat, should be at least commensurate with our national efforts to deal with more familiar terrestrial hazards. If space research has taught us anything, it is the certainty that an asteroid or comet will hit Earth again. Impacts are common events in Earth�'s history: scientists have found more than 150 large impact craters on our planet�'s surface. Were it not for Earth�'s oceans and geological forces such as erosion and plate tectonics, the planet�'s impact scars would be as plain as those visible on the Moon.

STRIKE INEVITABLE
Asteroid strike is inevitable- its just a question of whether or not we are prepared

Cox and Chestek ’96 (Donald W., Doctor in Education and James H., Professional Engineer, “Doomsday Asteroid: can we survive?”, Print)//DT

We live in a cosmic shooting gallery. Somewhere out in the netherworld of deep space, hurling toward Earth, is a doomsday rock. The question now is not just detecting it, but what can be done to possibly nudge it off course by one means or another before it strikes the Earth and annihilates a large part—if not all—of humanity. Such a doomsday asteroid could severely disrupt life on Earth, not only for humanity, but for the other species of plants, fish, birds, and ani​mals. Although no astronomer has yet located the killer object (which will be a mile wide or larger) headed for us, it is inevitable, according to most astronomers, that one will eventually appear. Large Earth-crossing aster​oids slam into our home planet every 300,000 to a million years, which means that there is approximately one chance in 6,000 to 20,000 of a cataclysmic impact during the next half century. In other words the Earth has a much better chance of being struck by a large asteroid than most of us have of winning big in the lottery (the chances in the latter case arc usually one in millions). Dr. Tom Gehrcls, a professor of lunar and planetary science at the University of Arizona who heads a team of astronomers that search the sky for such killer asteroids, says. "Eventually it will hit and be cata​strophic. The largest near-Earth one we know of is 10 kilometers in diam​eter (or about 6.2 miles) wide. If such a thing like that hit, the explosion would be a billion times bigger than Hiroshima. That's a 'whopper!' ": This new field of research in the heavens, once pooh-poohed by its detractors as laughingly paranoid, has grown in size and respectability dur​ing the decade of the 1980s. In 1989, an asteroid, a mere half-mile wide, crossed the Earth's path, coming within an uncomfortably close distance. "The Earth had been at that point (in space) only six hours earlier," a House Committee report noted. "Had it struck the Earth it would have caused a disaster unprecedented in human history. The energy released would have been equivalent to more than 1,000 one-megaton bombs."1
Asteroid strike is a statistical certainty
Cox and Chestek ’96 (Donald W., Doctor in Education and James H., Professional Engineer, “Doomsday Asteroid: can we survive?”, Print)//DT

The current guru of the asteroid-watching field is Dr. Eugene Shoe​maker, a sixty-four-year-old, retired, geologist-turned-astronomer with die U.S. Geological Survey in Flagstaff, Arizona. In the 1950s he care​fully studied a three-quarters-of-a-mile crater in northern Arizona which many geologists had previously believed was volcanic in origin. Shoe​maker proved that the hole was created by a 150-yard-widc asteroid that slammed into the Earth 50,000 years ago. The following photograph depicts the immensity of the crater, which is approximately one kilome​ter across and over two hundred meters deep. Using a telescope atop Mt. Palomar, near Pasadena, California, Shoemaker has headed three U.S. teams which hunt for Earth-crossing asteroids. "They're little things and very difficult to spot," he said. "You don't see them unless you use a very large telescope, or unless they come very close to Earth. They're sort of at the threshold of detection."" Congress ordered these NASA studies because the "collection of a lengthening list of Earth-crossing asteroids in recent years... has re​sulted in the accumulation of hard data," according to Dr. Clark Chap​man, an astronomer at the Planetary Science Institute in Tucson, Arizona, a private nonprofit group. "The Earth is bound to be hit. Statistically, it's certain. It's unlikely that a really large asteroid will hit in our lifetime, but it's not beyond the pale."10
ASTEROID IMPACT

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.'
The impact is extinction

Cox and Chestek ’96 (Donald W., Doctor in Education and James H., Professional Engineer, “Doomsday Asteroid: can we survive?”, Print)//DT

Earth to come back and regain its biological diversity. Biologists fear that humanity may now be precipitating a self-made extinction from within on a comparable scale. But it is from without that humankind faces an uncertain future, when and where a giant comet or an asteroid comes crashing down somewhere on Earth. We know about the recent extinctions of thousands of diverse species of flora and fauna, of fish, birds, and animals, wrought by our tinkering with the biosphere. What we don't know is the dangers from the cosmos (which is what this book is all about). As humankind starts to grapple with the consequences of its own folly (which was examined in depth at the United Nations-sponsored con​ference in Rio dc Janiero on the global environment in June 1992), it is also time to examine the prospects of a stray asteroid plunging into our planet in the near future. Where such a hit will come and when, we do not know. But we do know the potential exists for such a cataclysm, wrought by an outer space-borne doomsday rock— wreaking the megaton power of hundreds of H-bombs all going off at once. Such a hit can bring us the deep chill and darkness of a cosmic nuclear winter—and can wipe out humanity as we know it.

ASTEROID IMPACT
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.

EXTINCTION KEY

Extinction risks outweigh everything else regardless of probability
MATHENY 2007 (Jason, Department of Health Policy and Management, Bloomberg School of Public Health, Johns Hopkins University, “Reducing the Risk of Human Extinction,” Risk Analysis, Vol 27, No 5)
Even if extinction events are improbable, the expected values of countermeasures could be large, as they include the value of all future lives. This introduces a discontinuity between the CEA of extinction and nonextinction risks. Even though the risk to any existing individual of dying in a car crash is much greater than the risk of dying in an asteroid impact, asteroids pose a much greater risk to the existence of future generations (we are not likely to crash all our cars at once) (Chapman, 2004). The “death-toll” of an extinction-level asteroid impact is the population of Earth, plus all the descendents of that population who would otherwise have existed if not for the impact. There is thus a discontinuity between risks that threaten 99% of humanity and those that threaten 100%.
Nothing can outweigh extinction even if the risk is miniscule
MATHENY 2007 (Jason, Department of Health Policy and Management, Bloomberg School of Public Health, Johns Hopkins University, “Reducing the Risk of Human Extinction,” Risk Analysis, Vol 27, No 5)
We may be poorly equipped to recognize or plan for extinction risks (Yudkowsky, 2007). We may not be good at grasping the significance of very large numbers (catastrophic outcomes) or very small numbers (probabilities) over large timeframes. We struggle with estimating the probabilities of rare or unprecedented events (Kunreuther et al., 2001). Policymakers may not plan far beyond current political administrations and rarely do risk assessments value the existence of future generations.18 We may unjustifiably discount the value of future lives. Finally, extinction risks are market failures where an individual enjoys no perceptible benefit from his or her investment in risk reduction. Human survival may thus be a good requiring deliberate policies to protect. It might be feared that consideration of extinction risks would lead to a reductio ad absurdum: we ought to invest all our resources in asteroid defense or nuclear disarmament, instead of AIDS, pollution, world hunger, or other problems we face today. On the contrary, programs that create a healthy and content global population are likely to reduce the probability of global war or catastrophic terrorism. They should thus be seen as an essential part of a portfolio of risk-reducing projects. Discussing the risks of “nuclear winter,” Carl Sagan (1983) wrote: Some have argued that the difference between the deaths of several hundred million people in a nuclear war (as has been thought until recently to be a reasonable upper limit) and the death of every person on Earth (as now seems possible) is only a matter of one order of magnitude. For me, the difference is considerably greater. Restricting our attention only to those who die as a consequence of the war conceals its full impact. If we are required to calibrate extinction in numerical terms, I would be sure to include the number of people in future generations who would not be born. A nuclear war imperils all of our descendants, for as long as there will be humans. Even if the population remains static, with an average lifetime of the order of 100 years, over a typical time period for the biological evolution of a successful species (roughly ten million years), we are talking about some 500 trillion people yet to come. By this criterion, the stakes are one million times greater for extinction than for the more modest nuclear wars that kill “only” hundreds of millions of people. There are many other possible measures of the potential loss—including culture and science, the evolutionary history of the planet, and the significance of the lives of all of our ancestors who contributed to the future of their descendants. Extinction is the undoing of the human enterprise. In a similar vein, the philosopher Derek Parfit (1984) wrote: I believe that if we destroy mankind, as we now can, this outcome will be much worse than most people think. Compare three outcomes: 1. Peace 2. A nuclear war that kills 99% of the world’s existing population 3. A nuclear war that kills 100% 2 would be worse than 1, and 3 would be worse than 2. Which is the greater of these two differences? Most people believe that the greater difference is between 1 and 2. I believe that the difference between 2 and 3 is very much greater . . . . The Earth will remain habitable for at least another billion years. Civilization began only a few thousand years ago. Ifwe do not destroy mankind, these thousand years may be only a tiny fraction of the whole of civilized human history. The difference between 2 and 3 may thus be the difference between this tiny fraction and all of the rest of this history. If we compare this possible history to a day, what has occurred so far is only a fraction of a second. Human extinction in the next few centuries could reduce the number of future generations by thousands or more. We take extraordinary measures to protect some endangered species from extinction. It might be reasonable to take extraordinary measures to protect humanity from the same.19 To decide whether this is so requires more discussion of the methodological problems mentioned here, as well as research on the extinction risks we face and the costs of mitigating them.20
WAR AND DISEASE IMPACT
Asteroid impacts would cause war, famine, and disease

National Research Council 10 – Research Council  Committee to Review Near-Earth-Object Surveys and Hazard Mitigation Strategiesand Space Studies Board Aeronautics and Space Engineering Board Division on Engineering and Physical Sciences (“Defending Planet Earth: Near-Earth-Object Surveys and Hazard Mitigation Strategies”, http://site.ebrary.com.proxy.lib.umich.edu/lib/umich/docDetail.action?docID=10405102)//DT
Unlike most other known natural hazards to humanity, such as earthquakes, volcanic eruptions, tsunamis, hurricanes, and tornadoes, NEO impacts present a very large spread of disaster scales ranging from small property damage to global extinction events. Larger impacts may result in global climatic changes that can result in famine and disease, infrastructure failure and, potentially, societal breakdown. Smaller impacts could be misinterpreted and thereby could conceivably even trigger wars. Numerous small incidents present little risk to people and prop​erty, but major impact events occur very infrequently. Impacts represent the extreme example of "low-probability, high-consequence" events. Although the probability of such a major impact within the next century may be small, a statistical risk of such an impact remains. Because of the nature of the impact threat, the expected fatality rate from impacts is an "actuarial" estimate based on calculations with attempted conservative assumptions. All the other estimates in Table 2.2 are based on the attribution of causes of actual fatalities from ongoing threats that may change in the future.
ECON IMPACT

Asteroid impact turns economy
Lewis 2k (John S., professor of planetary science at the University of Arizona’s Lunar and Planetary Laboratory, “Comet and Asteroid Impact Hazards a Populated Earth”, Print)//DT

The expected economic losses from impact events are dis​cussed by Canavan et al. (1994) in the context of a statistically averaged impact flux model. Their differential loss curves for impacts consist of four straight-line segments on a log (loss) vs. log (mass) plot, with abrupt discontinuities of a factor of 20-50 between adjacent segments. An impact model that takes into account the full statistical variability of initial orbital parameters, entry conditions, impactor physical properties, and impact site, such as the present Monte Carlo model, does not exhibit such discontinuous behavior. A more direct way to estimate losses is to realize that the geographical distribution of humans and of human assets are very similar; so much so chat the ratio of fatalities to economic loss is arguably nearly a constant. Our approach, therefore, is to use human casualties as a proxy for economic loss. Note that this approach does not mean assigning a cash value to human life; rather, it is an estimate of the average cash value of property and goods destroyed per human death. Conversion of impact deaths to expected economic loss can be achieved to adequate accuracy by multiplying the number of deaths by a constant. A comparison of Canavan's cost analysis with the lethality' predictions or. Mor​rison etaL (1994) or with the present work suggests a conversion factor of about $100,000 per person. This factor in turn suggests that a mid-2 Oth-century global population of 5 X 109 people would have a total property value of $5 X 1014, which, at a gross global product level of about S2.5 X 10" per year, represents about 20 years of global product. This seems a reasonable esti​mate. Therefore an analysis that suggests an expected time-averaged fatality rate of 3000 people per year would likewise suggest an expected mean direct economic (property) loss of about $300 million per year, in accord with Canavan's estimate. A global insurance policy against impacts with premiums of $100 million a year would be an excellent bargain. Over the long term, an insurance company offering such coverage would have to charge premiums of at least $400 million per year to remain in business. Thus any combination of prevention and remediation costs (dis​cover, tracking, characterization, interception, and diversion) cos​ting $100 million would pay back that investment several times over. We shall return to this issue in Chapter 8. It should he amply evident, however, that a true global catastrophe that prevents agriculture for a year or otherwise destroys the infrastructure of civilization (including all insurance companies) is not an accept​able outcome no matter how much insurance we may earn'.

Even a small asteroid strike destroys the economy

Ames Research Center 2003 -  NASA’s Ames Research Center is a world-class research facility located in the heart of Silicon Valley. The center is involved with many high-tech projects, ranging from developing small spacecraft to managing some of the world’s largest supercomputers, and conducting astrobiology research (July 8,   * Dr. Harrison H. Schmitt   * Dr. Carolyn S. Shoemaker   * David H. Levy   * Dr. John Lewis   * Dr. Neil D. Tyson   * Dr. Freeman Dyson   * Dr. Richard P. Hallion   * Dr. Thomas D. Jones   * Bruce Joel Rubin   * Dr. Lucy Ann McFadden   * Erik C. Jones   * Marc Schlather   * William E. Burrows, “ NASA NEO News: Open Letter to Congress on Near Earth Objects ” http://www.spaceref.com/news/viewsr.html?pid=9866 )

For the first time in human history, we have the potential to protect ourselves from a catastrophe of truly cosmic proportions. All of us remember vividly the effect on our nation of terrorist strikes using subsonic aircraft turned into flying bombs: thousands of our citizens dead, and our economy badly shaken. Consider the ramifications of an impact from a relatively small NEO: more than a million times more massive than an aircraft, and traveling at more than thirty times the speed of sound. If such an object were to strike a city like New York, millions would die. In addition to the staggering loss of life, the effects on the national and global economy would be devastating. Recovery would take decades.
OUTWEIGHS ENVIRONMENT

Asteroids outweigh all other environment impacts

SCHWEICKART et al 2008 (Russel L., Bachelor of Science in Aeronautical Engineering, MIT Master of Science in Aeronautics and 

Astronautics, MIT, Association of Space Explorers International Panel on Asteroid Threat Mitigation, “Asteroid Threats: A Call For Global Response”, http://www.space-explorers.org/ATACGR.pdf)//DT
Earth's geological and biological history is punctuated by evidence of repeated and devastating impacts from space. Sixty-five million years ago, an asteroid impact caused the extinction of the dinosaurs along with some 70% of Earth's living species. A more typical recent impact was the 1908 Tunguska Event, a 3-5 megaton explosion which destroyed 2,000 square kilometers of Siberian forest. A future asteroid collision could have disastrous effects on our interconnected human society. The blast, fires, and atmospheric dust produced could cause the collapse of regional agriculture, leading to widespread famine. Ocean impacts like the Eltanin event (2.5 million years ago) produce tsunamis which devastate continental coastlines. Asteroid 99942 Apophis, which has a 1-in-45,000 chance of striking Earth in 2036, would generate a 500-megaton (MT) blast and inflict enormous damage. Devastating impacts are clearly infrequent events compared to a human lifetime: Tunguska, thought to be caused by the impact of a 45-meter-wide asteroid, is an event that occurs on average two or three times every thousand years. However, when Near Earth Object (NEO) impacts occur they can cause terrible destruction, dwarfing that caused by more familiar natural disaster.
DELAY BAD

Early warning is critical—policymakers will wait too long and deflection will be expensive and ineffective

NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
Our ability to project a NEO’s orbit years into the future is accompanied by considerable uncertainty. The object’s orbital plane will generally be known to good accuracy, such that the intersection of that plane with the orbit of the Earth can be predicted to within a relatively few kilometers. However, except in the case of a NEO observed on its terminal impact trajectory, a threatening NEO’s exact orbital period will generally not be known accurately enough to predict whether an impact many years in the future will actually occur. Decision-makers will thus frequently face the question of how to react to a NEO with a worrisome (but uncertain) probability of impact. For example, a particular NEO may have a 2 percent chance of impacting Earth on a particular day decades in the future. Waiting until ground-based observations improve the impact prediction to, say, 50 percent confidence will make an attempted deflection far more costly, if not physically impossible. Even the prompt launch of a robotic transponder mission to improve our knowledge of the NEO’s orbit will cost several hundred million dollars for each potential impact threat. Decisions of this sort will be very unpleasant for policy-makers. The Task Force recommendations seek to minimize these situations through development and deployment of search and tracking assets that reduce the uncertainty in a NEO’s position, and thus the uncertainty in its impact probability. Reducing the number of such “worrisome probability of impact” situations via better NEO search and track technologies (producing observations that 12 prove the more likely case that the asteroid will miss Earth) will be far less expensive than launching transponder missions or an actual deflection campaign. Parallel efforts to demonstrate cost-effective deflection technologies would help deal with those few objects with impact probabilities that remain too worrisome to ignore. The Task Force recommends that NASA choose search and deflection capabilities that minimize the total combined cost of confronting future impact threats.
Now is key – no second chances after an asteroid strike 

AMES RESEARCH CENTER 2003 -  NASA’s Ames Research Center is a world-class research facility located in the heart of Silicon Valley. The center is involved with many high-tech projects, ranging from developing small spacecraft to managing some of the world’s largest supercomputers, and conducting astrobiology research (July 8,   * Dr. Harrison H. Schmitt   * Dr. Carolyn S. Shoemaker   * David H. Levy   * Dr. John Lewis   * Dr. Neil D. Tyson   * Dr. Freeman Dyson   * Dr. Richard P. Hallion   * Dr. Thomas D. Jones   * Bruce Joel Rubin   * Dr. Lucy Ann McFadden   * Erik C. Jones   * Marc Schlather   * William E. Burrows, “ NASA NEO News: Open Letter to Congress on Near Earth Objects ” http://www.spaceref.com/news/viewsr.html?pid=9866 )

We cannot rely on statistics alone to protect us from catastrophe; such a strategy is like refusing to buy fire insurance because blazes are infrequent. Our country simply cannot afford to wait for the first modern occurrence of a devastating NEO impact before taking steps to adequately address this threat. We may not have the luxury of a second chance, for time is not necessarily on our side. If we do not act now, and we subsequently learn too late of an impending collision against which we cannot defend, it will not matter who should have moved to prevent the catastrophe . . . only that they failed to do so when they had the opportunity to prevent it.
RISK CALCULUS—INTERVENING ACTORS

Other potential threats are already being dealt with by policymakers and the public—asteroids are ignored

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/)
Our rational decision maker who values the future of the species and understands what probabilities really mean, could go through the following simple analysis. For any value of 𝜇 even close to one-half the expected value we have calculated makes asteroids more threatening than global warming that is attracting all the attention of policy makers and the public today. In one sense this is satisfying since we would like to believe that we would give great value to prevent our extinction. However, we used the number of US $ 3 0 0 trillion ( 𝜇 = 1 / 2 ) for the expected value and argued that it is what we should spend to defend against extinction. This does not seem intuitively correct for many reasons, not the least of which is that we would have no resources left to do anything else. The answer to this dilemma is to recognize that what we are really interested in is utility loss from extinction rather than expected value for the dollars we allocate. This view can help us achieve an intuitively pleasing answer that we should spend as much money today on defenses against extinction as can be usefully transferred into improved protection. In the case of asteroids based on current estimates many experts believe this might be only about 1 0 times what we are now spending which is about US $ 3 0 million dollars. This is a small number and the corrected valuation of the risk is high enough that we should need no further analysis to decide to increase our efforts now and when new opportunities become available in the future.10. ConclusionsWe believe that the above analysis is the beginning of a much more extensive assessment and research about our response to all kinds of catastrophic risks. Recent results provide ways to enhance our subjective judgments about the value of 𝜇 , which is approximated by the marginal utility of avoiding extinction near the catastrophe, see the study by Chichilnisky in [4]. Other methods could include the application of Bayesian analysis involving experts who understand the nature of the threats as well as the correct meaning of low probability events. A Bayesian approach can be helpful to determine both the true risk profile and the most plausible utility function for the use of resources to combat a given threat. Such evaluations identify not only high expected value but also high utility. If there are very expensive things we can do to prevent the risk the the allocations of a large amount of resources may be warranted and the problem becomes more complicated. Our political leaders will need to make the more difficult choices between meeting todays' needs compared with the need to defend against distant catastrophic threats. This is not a new challenge since we and other nations spend a significant part of our resources to defend against the threat of nuclear war or the nuclear winter that would follow it. What is new is that now we recognize that many serious threats like those arising from glaciation, asteroid impact, and biodiversity loss are unlikely to occur within our lifetimes, yet we do not want to wake up one day and find that we are facing the impact of what was an avoidable catastrophic risk. Furthermore the same type of deficiency in our approach also exists for very rare events like tsunamis and earthquakes also leading to a poor allocation of resources, as was likely the case for the 2005 Asian tsunami. This work provides a framework to address these threats in a way that agrees with our intuition. We would like to allocate resources in a way that can be useful in reducing the catastrophic threats we face.  In conclusion we offer another perspective that might also be useful for understanding why it is now that we are confronting the dilemmas. An analogy might help. Early on nobody spent a lot of money on personal insurance to protect him/herself. As we gained more knowledge of the risks we face and as we became affluent enough we decided to spend increasing amounts of money on insurance. In a similar way our species only recently has obtained the knowledge of some of the catastrophic risks we face and developed ways to cope with them. For the moment we are seriously underinsured so any way that we can do useful things to reduce our risk we should do so. Someday in the future we may be challenged as we were doing the cold war to decide between present risks and future ones.

RISK CALCULUS—MAGNITUDE KEY

Magnitude of threat drives impact caluclus
Peebles 2000 (Curtis, is an aerospace historian for the Smithsonian Institution and the author of several books dealing with aviation and aerial phenomena, Smithsonian Institute, Asteroids: A history, pgs 211-230)//DT

An asteroid or comet impact is the only natural disaster that can wipe out human society and the only natural disaster that human society can prevent. A large impact is an improbable event that is absolutely guaranteed to occur. Over the span of geological time, very large impacts have happened countless times and will occur countless more times in ages to come. Yet in any given year, or in one person's lifetime, the chance of a large impact is vanishingly small. The same, it should be noted, was also true when the dinosaurs ruled Earth. Then, on one ordinary day, probability arrived in the form of a comet, and their world ended. Their only tombstone was a thin layer of iridium.

As can be ours.
Probability is irrelevant—the impact is too big

Morrison 2005  -  NASA Astrobiology Institute (David, “ Defending the Earth Against Asteroids: The Case for a Global Response ” http://www.princeton.edu/sgs/publications/sgs/pdf/13%201-2%20Morrision.pdf  Science and Global Security, 13:87–103 )

While the level of hazard is sufficient to warrant public concern and justify possible government action, its nature places it in a category by itself. Unlike more familiar hazards, the impact risk is primarily from extremely rare events—literally unprecedented in human history. Although there is a chance of the order one in a million that each individual will die in any one year from an impact, it is not the case that one out of each million people dies each year from an impact. The expectation value for impact casualties within any single lifetime is nearly zero. The most important consideration for society is not, therefore, the average fatalities per year, a number that is meaningless to most people, but rather the question of when and where the next impact will take place. It is the purpose of the Spaceguard Survey to answer this question, not to improve our understanding of the impact frequency or the statistical risk.We must find each asteroid, one at a time, and calculate its orbit, in order to determine whether any are actually on a collision course. If there is such a threatening asteroid, wewant to identify it, independent of the statistical frequency of impacts. 
***SMALL ASTEROID ADVANTAGE
2AC SMALL ASTEROID CARD

An Asteroid impact could be mistaken for a nuclear weapon, triggering a nuclear war, or if let through the atmosphere, could release an impact equivalent to a 100 kiloton or higher nuclear detonation, plan increases surveillance to prevent this, 
Bosker 02 (Staff sgt. A.J., September 17, “Asteroid Impact Could Have Triggered India-Pakistan Nuclear War, General Says”, http://www.freerepublic.com/focus/news/752890/posts)

Washington - Sep 17, 2002 This summer, much of the world watched as India and Pakistan faced-off over the disputed Kashmir region, worried that the showdown could escalate into a nuclear war. Coincidentally, U.S. early warning satellites detected an explosion in the Earth's atmosphere June 6, at the height of the tension, with an energy release estimated to be 12 kilotons. Fortunately the detonation, equivalent to the blast that destroyed Hiroshima, occurred over the Mediterranean Sea. However, if it had occurred at the same latitude a few hours earlier, the result on human affairs might have been much worse, said Brig. Gen. Simon P. Worden, U.S. Space Command's deputy director for operations at Peterson Air Force Base, Colo. Had the bright flash, accompanied by a damaging shock wave, occurred over India or Pakistan, the resulting panic could have sparked a nuclear war, Worden recently told members of the congressionally mandated Commission on the Future of the U. S. Aerospace Industry in testimony here. Although U.S. officials quickly determined that a meteor caused the explosion, neither India nor Pakistan have the sophisticated sensors that can determine the difference between a natural near-Earth object impact and a nuclear detonation, Worden said in written testimony. This is one of many threats posed by NEOs, especially as more and more nations acquire nuclear weapons, said Worden, who appeared before the commission as a scientist who has studied NEOs and as a space expert familiar with the technologies that can be used to address the NEO threat. In recent years, the Department of Defense has been working to provide data about asteroid strikes to nations potentially under missile attack and to the scientific community; however, it takes several weeks for the data to be released since much of it is gathered from classified systems. Worden suggested that a NEO warning center be established that can assess and release this data as soon as possible to all interested parties while ensuring sensitive data is safeguarded. He recommended to the commission that a natural impact warning clearinghouse could be formed by adding no more than 10 people to current U.S. Space Command early warning centers. This organization would catalog and provide credible warning information on future NEO impact problems, as well as rapidly provide information on the nature of an impact. In order for this clearinghouse to provide accurate information, NEOs must first be detected, cataloged and their orbits defined. Current ground-based systems are already cataloging large kilometer-sized objects but have a difficult time finding smaller NEOs. Most sail by the earth unnoticed until they have passed, he said. "Just about everyone knows of the 'dinosaur killer' asteroids," Worden said. "These are objects, a few kilometers across, that strike on time scales of tens of millions of years. While the prospect of such strikes grabs people's attention and makes great catastrophe movies, too much focus on these events has been counterproductive. We need to focus our energies on the smaller, more immediate threats." The smaller strikes, while not exactly commonplace, have occurred on several occasions over the past century, with potentially devastating results, he said. "An object probably less than 100 meters in diameter struck Tunguska in Siberia in 1908, releasing the energy equivalent to a 10-megaton nuclear blast," Worden said. "In 1996, our satellite sensors detected a burst over Greenland equal to a 100-kiloton yield. Had any of these struck over a populated area, perhaps hundreds of thousands might have perished." An even worse catastrophe would be an ocean impact near a heavily populated shore by one of these Tunguska-sized objects. "The resulting tidal wave could inundate shorelines for hundreds of miles and potentially kill millions," Worden explained. "There are hundreds of thousands of objects this size that come near the Earth," he said. "We know the orbits of just a few. New space-surveillance systems capable of scanning the entire sky every few days are needed. They could enable us to completely catalog and warn of objects (less than 100 meters in diameter)." According to Worden, this does not mean other groups, in particular the international scientific community, should not continue their independent efforts. But the United States is likely, for the foreseeable future, to have most of the required sensors to do this job. He added that DOD has the discipline and continuity to ensure consistent, long-term focus.
SMALL ASTEROIDS IMPACT—ACCIDENTS

Current detection efforts ignore small asteroids—the impact is accidental nuclear war

JAROFF 2002 (Leon, columnist, Time Magazine, Sep 17, http://www.time.com/time/columnist/jaroff/article/0,9565,351731,00.html?)
Anyhow, after all that, I had good reason to think that I knew practically everything there was to know about asteroids and their threat to Earth — until this summer, when Brig. Gen Pete Worden, deputy director of the U.S. Space Command, disabused me of that notion. Though the asteroid detection program has so far concentrated on finding the big guys, civilization-ending monsters about six-tenths of a mile across or larger, Worden thinks that the more plentiful, and harder-to-detect smaller ones present a more imminent threat. Many of these asteroids are not massive enough to penetrate the atmosphere and strike Earth. But, as they hurtle into the atmosphere at tens of thousands of miles per hour, friction heats them so rapidly that they explode before reaching the ground. By now, we've all heard of the asteroid, about 300 ft. in diameter, that in 1908 exploded about five miles above the uninhabited Tunguska region of Siberia. The blast, estimated today at 10 megatons, burned and felled trees and killed wildlife over an area of several hundred square miles. And as recently as 1996, an asteroid exploded over Greenland with the equivalent of a 100 kiloton blast. Had either of these intruders from space met their demise over, say, London or New York, hundreds of thousands might have perished. That's bad enough, and we'd certainly better start looking harder for the smaller guys. But, as Worden warns, these diminutive asteroids can trigger a danger even greater that their explosive potential. Last June for example, during the standoff between nuclear powers India and Pakistan, an asteroid no more than 30 feet across exploded over the Mediterranean sea with the force of a one kiloton bomb. Had that blast occurred anywhere over the subcontinent, Worden fears, neither side could have distinguished between a nuclear blast and an exploding asteroid. Mistaking the event as a first strike, they might have launched a nuclear exchange and killed millions.
Small asteroid impact could cause a nuclear war between India and Pakistan

BBC NEWS 2002 (“Asteroids could trigger nuclear war,” July 15, http://news.bbc.co.uk/2/hi/science/nature/2128488.stm)
A small asteroid could accidentally trigger a nuclear war if mistaken for a missile strike, experts have warned. An asteroid explosion over India or Pakistan could unleash nuclear war Scientists and military chiefs studying the threat are calling for a global warning centre to be set up to inform governments immediately of asteroid impacts. The risk is seen as particularly grave if an asteroid blast were to happen in areas of military tension, such as over nuclear-armed neighbours India and Pakistan Each year about 30 asteroids several metres in length pierce the atmosphere and explode, with even the smaller sized ones unleashing as much energy as the nuclear bomb dropped on Hiroshima in Japan. 'Panic' reaction Earlier this month, an Israeli pilot flying an airliner over the Ukraine reported seeing a blue flash in the sky similar to the type of blast caused by a surface-to-air missile, despite Ukrainian authorities saying no such missile had been fired. Experts now believe the pilot saw an explosion caused by an asteroid entering the Earth's atmosphere at high speed. Experts met last week in the US capital Washington DC to discuss what might have happened had such an explosion occurred over a volatile area such as the India-Pakistan region. "Neither of those nations has the sophisticated sensors we do that can determine the difference between a natural Neo (near-Earth object) impact and a nuclear detonation," Air Force Brigadier General Simon Worden from the US Space Command told the Aerospace Daily newspaper. "The resulting panic in the nuclear-armed and hair-trigger militaries there could have been the spark for a nuclear war."
Risk of miscalc is high- asteroids set off even US satellites

Cox and Chestek ’96 (Donald W., Doctor in Education and James H., Professional Engineer, “Doomsday Asteroid: can we survive?”, Print)//DT

There is yet another, smaller class of potential impacts about which we need to be concerned. These are impacts that are the size of a small atomic bomb, to use an apparent oxymoron. These are caused by rocks too small to penetrate the Earth's atmosphere. They explode too high in the sky to cause any significant damage. However, these impacts are detected by both the United States and Russia through our early warning systems. It is important to recognize these for what they are, or else we could make a hasty, and wrong, decision based upon the belief that an atomic attack has occurred somewhere in the world. An example of this was cited by U.S. Air Force Colonel Simon P-Worden at the Los Alamos meeting. He said, "I want to announce that the U.S. Department of Defense sensors did detect on the first of October 1990 roughly a ten-kiloton impact. It was an airburst in the central Pacific. I note the significance of this dale because had the strike occurred at that time not in the central Pacific, but in the Middle East, it could eas​ily have been mistaken for a nuclear detonation and could have triggered very serious consequences."
SMALL ASTEROIDS IMPACT—ACCIDENTS 

Small asteroids risk war from miscalculation – can’t distinguish between NEO impact and nuclear bursts and they take out satellites– 30 small asteroid hits per year

Worden 2002 -  United States Space Command, Peterson Air Force Base (October 24, S.P., “ Military Perspectives on the Near-Earth Object (Neo) Threat. ” NASA Workshop on Scientific Requirements for Mitigation of Hazardous Comets and Asteroids, http://www.noao.edu/meetings/mitigation/media/arlington.extended.pdf pg. 101 )

The Threat: Two and a half months ago, Pakistan and India were at full alert and poised for a large-scale war, which both sides appeared ready to escalate into nuclear war. The situation has defused–for now. Most of the world knew about this situation and watched and worried. But few know of an event over the Mediterranean on June 6th of this year that could have had a serious bearing on that outcome. U.S. early warning satellites detected a flash that indicated an energy release comparable to the Hiroshima burst. We see about 30 such bursts per year, but this one was one of the largest we have ever seen. The event was caused by the impact of a small asteroid, probably about 5-10 meters in diameter, on the earth’s atmosphere. Had you been situated on a vessel directly underneath, the intensely bright flash would have been followed by a shock wave that would have rattled the entire ship, and possibly caused minor damage. The event of this June received little or no notice as far as we can tell. However, if it had occurred at the same latitude just a few hours earlier, the result on human affairs might have been much worse. Imagine that the bright flash accompanied by a damaging shock wave had occurred over India or Pakistan. To our knowledge, neither of those nations have the sophisticated sensors that can determine the difference between a natural NEO impact and a nuclear detonation. The resulting panic in the nuclear-armed and hairtriggered opposing forces could have been the spark that ignited a nuclear horror we have avoided for over a half century. I’ve just relayed one aspect of NEOs that should worry us all. As more and more nations acquire nuclear weapons–nations without the sophisticated controls and capabilities built up by the United States over the 40 years of Cold War–we should ensure the 30-odd yearly impacts on the upper atmosphere are well understood by all to be just what they are. A few years ago those of us charged with protecting this Nation’s vital space systems, such as the Global Positioning System, became aware of another aspect of the NEO problem. This was the Leonid meteor storm. This particular storm occurs every 33 years. It is caused by the debris from a different type of NEO–a comet. When the earth passes through the path of a comet, it can encounter the dust thrown off by that comet through its progressive passes by the sun. This dust is visible on the earth as a spectacular meteor storm. But our satellites in space can experience the storm as a series of intensely damaging micrometeorite strikes. We know about many of these storms and we have figured out their parent comet sources. But there are some storms arising from comets that are too dim for us to see that can produce “surprise” events. One of these meteor storms has the potential of knocking out some or even most of our earthorbiting systems. If just one random satellite failure in a pager communications satellite a few years ago seriously disrupted our lives, imagine what losing dozens of satellites could do.
Small asteroid strike causes nuclear war

Ames Research Center 2003 -  NASA’s Ames Research Center is a world-class research facility located in the heart of Silicon Valley. The center is involved with many high-tech projects, ranging from developing small spacecraft to managing some of the world’s largest supercomputers, and conducting astrobiology research (July 8,   * Dr. Harrison H. Schmitt   * Dr. Carolyn S. Shoemaker   * David H. Levy   * Dr. John Lewis   * Dr. Neil D. Tyson   * Dr. Freeman Dyson   * Dr. Richard P. Hallion   * Dr. Thomas D. Jones   * Bruce Joel Rubin   * Dr. Lucy Ann McFadden   * Erik C. Jones   * Marc Schlather   * William E. Burrows, “ NASA NEO News: Open Letter to Congress on Near Earth Objects ” http://www.spaceref.com/news/viewsr.html?pid=9866 )

Even small NEO impacts in the atmosphere, on the surface, or at sea create explosions that could exacerbate existing political tensions and escalate into major international confrontations. For example, an atmospheric impact in 2002 produced a large, highly visible burst of light in the sky during the height of war tensions between nuclear-armed countries India and Pakistan. That high-altitude explosion happened to occur over the Mediterranean, just a few thousand miles from their disputed border region. Had that NEO impact occurred less than three hours earlier, it would have detonated over southern Asia, where its misinterpretation as a surprise attack could have triggered a deadly nuclear exchange. With military and diplomatic tensions at their peak in other areas of conflict in the world, the potential for a mistake is even greater today.
SMALL ASTEROIDS IMPACT—COLLISION

Potential impact of small asteroids is higher than ever–population density and urbanization

Lewis 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)

 Using our recent studies of comets and asteroids, it has become clear that average impact raters do not tell the whole story. Impact "storms" must occur (chapter 11). Most of the impactors strike the ocean (chapter 12), where some may deposit their own content of water and other ices, as on Mercury and Venus, or, in sufficiently large impacts, even blast off part of Earth's atmosphere into space. But all oceanic impacts throw up massive tidal waves that can devastate coastal regions without leaving any distinctive signature that says, "this was an impact event." Human casualties are possible from any event that drops kilogram-sized meteorites, and many such events have been reported (chapter 13), only to be dismissed by meteorite experts who demand absurdly high standards of proof. But clearly the real hazard lies with larger, rarer bodies. Even a modest aerial explosion like the fifteen-megaton Tunguska event would utterly devastate a modern city. The growth of global population in the last few centuries, the urbanization of human culture into glass boxes, and the vast increase in population along the seacoasts, all conspire to increase the risk from airbursts and tsunamis enormously. What are the likely events of the twenty-first century? What can we expect to occur in our lifetimes? This question can now be answered statistically by means of the process of computer simulation. All the available evidence on nearby bodies in space is folded into a statistical model of the size, composition and strength, abundance, and orbits of the near-Earth asteroid and comet population. All the evidence on the effects of giant explosions from studies of nuclear weapons tests, cratering, gas injection, airbursts, fire ignition, shock-wave chemistry, acid rain, and atmospheric erosion on Earth and other planets is included in statistical form. All presently understood hazards to life and property, insofar as we have discovered them, are also included. We can then run the model for a period of a century (a natural human time scale) to see what might happen. I have chosen the twentieth century as the setting for these runs because we know the population, population density, and technological abilities of Earth for that time period. The twentieth century provides a vehicle for more meaningful exploration of the influence such cosmic events would have had upon the world.
***SOLVENCY

GENERAL SOLVENCY

The plan solves asteroid collision

Ames Research Center 2003 -  NASA’s Ames Research Center is a world-class research facility located in the heart of Silicon Valley. The center is involved with many high-tech projects, ranging from developing small spacecraft to managing some of the world’s largest supercomputers, and conducting astrobiology research (July 8,   * Dr. Harrison H. Schmitt   * Dr. Carolyn S. Shoemaker   * David H. Levy   * Dr. John Lewis   * Dr. Neil D. Tyson   * Dr. Freeman Dyson   * Dr. Richard P. Hallion   * Dr. Thomas D. Jones   * Bruce Joel Rubin   * Dr. Lucy Ann McFadden   * Erik C. Jones   * Marc Schlather   * William E. Burrows, “ NASA NEO News: Open Letter to Congress on Near Earth Objects ” http://www.spaceref.com/news/viewsr.html?pid=9866 )

We recommend that Congress take the following measures to enhance the search for NEOs: * Increase search activities for detection of NEOs 0.62 miles (1 kilometer) in diameter and larger. Researchers estimate that only one-half of such NEOs have been located. The pace of identification should be accelerated. Support for Southern Hemisphere search activities may further increase the discovery rate and should be expanded. Even when NASA achieves its current goal of identifying 90% of large NEOs, the undiscovered remainder will, of course, still pose a potential hazard. Congress should direct NASA to pursue the search for all such objects to statistical completion. * Expand the search effort to include detection and tracking of NEOs smaller than 0.62 miles (1 kilometer). NEOs such as 2002 MN (about a hundred yards across) are not currently the target of any formal search program. Rather, they are discovered as by-products of the search for larger objects. Because an impact of even a relatively small NEO could still destroy a major city, the United States should establish the goal of predicting any close approach to Earth by any asteroid larger than 200 yards in diameter. * Increase funding for the Minor Planet Center (MPC) to $1 million annually. The MPC is responsible for the collection, computation and dissemination of the characteristics and orbits of asteroids and comets. As the central international clearinghouse for tracking NEOs, it should be funded at a level more commensurate with its important role in understanding and addressing the NEO threat. * Provide funding for more and better instrumentation and additional follow-up observations. In addition to maintaining existing optical and radar search programs, NASA should be given the added resources and mandate to enhance the instrumentation dedicated to NEO detection and to respond to NEO discoveries with more detailed observations. Such radar and spectroscopic observations are vital to refine asteroid orbits and determine an NEO�s general composition.
Increasing detection allows us to prevent a collision—NASA has the capacity but must do more
NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
NASA has developed a strong foundation for understanding the NEO hazard and building a long-term capability to counter a potential asteroid impact threat. By taking the steps recommended in this report, the agency can expand this expertise and lead global efforts to develop an effective capability for Planetary Defense. Society now possesses sufficiently mature space technology to provide two of the three elements necessary to prevent future damaging asteroid impacts. NASA currently searches for the largest objects of concern and issues warning information for any asteroid discovered to approach Earth. New ground- and space-based search systems can increase our capability to provide impact warning for the smaller, more numerous asteroids. Although NASA has not demonstrated a specific asteroid deflection capability, the agency’s current spaceflight technology shows that impact prevention is possible. Actual NEO deflection demonstrations are being studied and are excellent candidates to be part of future NEO science and technology missions. The missing third element for NEO impact prevention is the international community’s readiness and determination to respond to a predicted future asteroid collision with Earth. NASA is well20 positioned to take a leading role in this government and international response, but to be ready, the agency must move well beyond search, analysis, and warning to develop the practical means for actually changing a threatening asteroid’s orbit. Without the ability to detect the most numerous asteroids, to alter NEO orbits, and to lead a global effort to plan a deflection campaign, the only possible U.S. response would be evacuation and disaster response. If NASA fails to prepare for Planetary Defense, and then a sizeable random NEO strikes Earth without warning, the damage to the U.S.’s leadership and reputation would swell the tally of the event’s devastating effects. NASA should begin work now on forging its warning, technology, and leadership capacities into a global example of how to effectively shield society from a future impact.
NASA KEY

NASA has unique asteroid expertise and ongoing research

MURRILL AND WHALEN 1998 (Mary Beth Murrill and Mark Whalen, NASA, “JPL will establish Near-Earth Object Program Office for NASA,” July 24, http://neo.jpl.nasa.gov/program/neo.html)
"We determined that in order to achieve our goals we need a more formal focusing of our near-Earth object tracking efforts and related communications with the supporting research community," said Dr. Carl Pilcher, science director for Solar System Exploration in NASA's Office of Space Science, NASA Headquarters. "I want to emphasize that science research solicitations and resulting peer reviews, international coordination, and strategic planning regarding future missions will remain the responsibility of NASA Headquarters." In addition to managing the detection and cataloging of near-Earth objects, the new NASA office will be responsible for facilitating communications between the astronomical community and the public should any potentially hazardous objects be discovered as a result of the program, Pilcher said. JPL was selected to host the program office because of its expertise in precision tracking of the positions and predicted paths of asteroids and comets. No significant additional staff hiring at JPL is expected at this time. "There is some extraordinary research being done on near-Earth objects and much of it is ongoing here at JPL," Yeomans said.

NASA is empirically successful

NATIONAL RESEARCH COUNCIL 2010 – Research Council  Committee to Review Near-Earth-Object Surveys and Hazard Mitigation Strategiesand Space Studies Board Aeronautics and Space Engineering Board Division on Engineering and Physical Sciences (“Defending Planet Earth: Near-Earth-Object Surveys and Hazard Mitigation Strategies”, http://site.ebrary.com.proxy.lib.umich.edu/lib/umich/docDetail.action?docID=10405102)//DT

The LINEAR program at the Massachusetts Institute of Technology Lincoln Laboratory is funded by the U.S. Air Force and NASA and was the most successful NEO search program from 1997 until 2004. The goal of LINEAR is to demonstrate the application of technology originally developed for the surveillance of Earth-orbiting satellites to the discovering and cataloguing of NEOs. LINEAR consists of a pair of GEODSS telescopes at the Lincoln Laboratory's Experimental Test Site at White Sands Missile Range in Socorro. New Mexico. These two I -meter-diameter telescopes were eventually joined by a third telescope used for the confirmation of NEO orbits and were able to detect asteroids as faint as M = 20. LINEAR has discovered 2.210 NEOs and accounted for more than 50 percent of all NEO discoveries from 1998 to 2004. In 2005. the rate of discoveries by the Catalina Sky Survey increased substantially and overtook that of LINEAR.
FUNDING SOLVENCY

Increased NEO detection efforts would dramatically increase the rate of discovery
Ames Research Center 2003 -  NASA’s Ames Research Center is a world-class research facility located in the heart of Silicon Valley. The center is involved with many high-tech projects, ranging from developing small spacecraft to managing some of the world’s largest supercomputers, and conducting astrobiology research (July 8,   * Dr. Harrison H. Schmitt   * Dr. Carolyn S. Shoemaker   * David H. Levy   * Dr. John Lewis   * Dr. Neil D. Tyson   * Dr. Freeman Dyson   * Dr. Richard P. Hallion   * Dr. Thomas D. Jones   * Bruce Joel Rubin   * Dr. Lucy Ann McFadden   * Erik C. Jones   * Marc Schlather   * William E. Burrows, “ NASA NEO News: Open Letter to Congress on Near Earth Objects ” http://www.spaceref.com/news/viewsr.html?pid=9866 )

The United States is currently engaged in a search for all NEOs greater than 0.62 miles (a kilometer) in diameter. The effort is producing results, but only a few dozen researchers are funded to conduct this basic survey. Resources committed to this work have been very modest and not commensurate with the potential threat; thus, additional investment in search programs is both appropriate and prudent. A dramatic improvement in the rate at which asteroids and comets are discovered would likely result if the United States were to increase the current level of funding, now at about $3.5 million per year, to at least $20 million annually.
SPACE-BASED DETECTION GOOD

Space-based detection combined with ground assets is critical to detect potential collisions
NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
8. To achieve the NEO search goals in a timely manner as directed by the 2005 George E. Brown NEO Survey legislation, the nation will likely require acquisition and operation of a space-based survey element in addition to ground-based systems. A spacecraft operating with sensors in the infrared band from an orbit sunward of Earth’s (e.g., a Venus-like orbit) offers great advantages in rapid search and repeat observation frequency. 9. When used in conjunction with ground-based optical observations, radar data can dramatically improve orbit knowledge of recently discovered NEOs. However, radars have limited sky coverage and can observe NEOs only at relatively close range. A modest-aperture, space-based infrared telescope with its advantageous orbital geometry (an observing location and direction different than Earth’s) could enable a much larger total of positional observations over much longer orbital tracks. Such tracking from 8 multiple solar system vantage points (e.g. Earth and a Venus-like orbit) will aid in quickly reducing orbit uncertainties when radar follow-up is unavailable. 10. While the search for the NEO population larger than 140 meters is underway and the necessary orbit precision is being obtained, there will be a transition period or window of perceived vulnerability, lasting at least two decades. Some NEOs will present worrisome probabilities of impact, and sufficient orbit precision to rule out an impact may not be obtained before a decision must be made to launch a deflection campaign. The more rapid search enabled by a space-based system will, by aiding early ground-based followup, shorten this window of vulnerability by several years. Impact threats will still appear as the catalog nears completion, but continuing observations will reduce uncertainty and increase warning time.
Space based telescopes are key to detecting darker asteroids – infrared capability

NATIONAL RESEARCH COUNCIL 2010 - Committee to Review Near-Earth-Object Surveys and Hazard Mitigation Strategies Space Studies Board (“ Survey and Detection of Near-Earth Objects ” pg. 33,  Aeronautics and Space Engineering Board Division on Engineering and Physical Sciences, http://www.nap.edu/openbook.php?record_id=12842&page=33)
 Asteroids in orbits that bring them close to Earth are especially menacing if they are dark and have evaded detection by ground-based surveys in visible light. Also, since the assumed albedo might not be representative of a dark object, the calculated diameter could be misrepresented as smaller than the object’s true diameter. But dark objects are especially detectable in infrared light. The bias against lower-albedo (darker) asteroids is reduced through the use of infrared observations in space: At the temperatures and albedos that dominate the solar system inside the orbit of Mars, the diameters computed from infrared signals are more accurate than those derived from visible-light reflections from asteroids and comets. Thus, the detections of potentially hazardous NEOs by an infrared telescope (one sensitive to infrared light) will result in a more accurate size-frequency distribution for these objects. Additionally, the background from other astronomical sources is about 100 times lower at infrared wavelengths of 10 microns (a micron is one-millionth of a meter) than at visible wavelengths, since most stars emit far less infrared light than visible light. This difference reduces the chance for interference from other strong astronomical sources. Combined with visible-light data, the albedos of NEOs detected in the infrared can also be derived. This derivation of albedos offers insight into composition and surface properties. The Wide-field Infra-red Survey Explorer for Near-Earth Objects (NEOWISE), a U.S. mission (see below), will leverage this infrared advantage. 
SPACE-BASED DETECTION GOOD
Space-based telescopes are key

NATIONAL RESEARCH COUNCIL 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)
The 2003 NASA NEO Science Definition Team Study concluded that an infrared space telescope is a powerful and efficient means of obtaining valuable and unique detection and characterization data on NEOs (Stokes et al., 2003). The thermal infrared, which denotes wavelengths of light from about 5 to 10 microns, is the most efficient color regime for an NEO search. An orbiting infrared telescope that detects these wavelengths and has a mirror between 0.5 and 1 meter in diameter is sufficient to satisfy the goal of detecting 90 percent of potentially hazardous NEOs 140 meters in diameter or greater. Also, locating an NEO-finding observatory internal to Earth’s orbit is preferable for identifying NEOs with orbits mostly or entirely inside Earth’s orbit. Specific advantages to space-based observations include the following: • A space-based telescope can search for NEOs whose orbits are largely inside Earth’s orbit. These objects are difficult to find using a ground-based telescope, as observations risk interference from the Sun when pointing to the areas of the sky being searched; • Thermal-infrared observations are immune to the bias affecting the detection of low-albedo objects in visible or near-infrared light, by observing the thermal signal from the full image of the NEO, providing more accurate albedo measurements (see the discussion above); • Space-based searches can be conducted above Earth’s atmosphere, eliminating the need to calibrate the effects introduced by the atmosphere on the light from an NEO; and • Observations can be made 24 hours a day.
SHORT-TERM WARNING SOLVENCY

NASA should fund short-term warning—this would mitigate the impact of asteroids that we can’t deflect
NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
2.3. Short-term Warning: NASA should investigate development of low cost, short-term impact warning systems and encourage widespread deployment, certainly by the international space agencies, and possibly by amateur and academic astronomical communities. Recent work has shown that relatively inexpensive, off-the-shelf telescope designs can provide short-term impact warnings. Coming just days or weeks before impact, such detections would aid civil defense efforts when deflection attempts are impractical. The NEO size-frequency distribution with many more small than large asteroids indicates that the most likely near-term damaging impact would be expected from an object 20 to 30 meters in size or somewhat larger. (In the event that even a small object, say a few meters in size, is discovered with a precise date and place of impact, it might be prudent to evacuate people or warn them to seek shelter). The limited coverage from current or planned search telescopes makes them incapable of discovering a significant fraction of these smaller objects (numbering in total about ten million), one of which is expected to strike Earth every 50 years on average. These events will garner great public attention and will likely demand a coordinated government response. Relatively inexpensive, multiple telescope systems could discover about 60 percent of these objects on an impact trajectory days or weeks in advance of a collision, enabling effective evacuation and any disaster response. Both the early warning discovery data and prompt followup observations must be integrated into the existing NEO data cataloging systems (including the Minor Planet Center, the clearinghouse for all NEO observations), and the orbit prediction and risk computation centers at NASA’s Jet Propulsion Laboratory and NEODyS in Pisa, Italy. With costs for some of these systems in the range of $1 million to $2 million per telescope, donations and/or modest NASA subsidies could enable universities or serious amateur astronomy communities to become a useful part of the agency’s NEO warning system. Such low-cost systems would likely also educate the public and stimulate student interest in planetary defense.
PHYSICAL INVESTIGATION SOLVENCY

Physical investigation of potentially threatening asteroids is critical to response

NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
To guide development of effective impact mitigation techniques, NASA must acquire a better understanding of NEO characteristics by using existing and new science and exploration research capabilities, including ground-based observations, impact experiments, computer simulations, and in situ asteroid investigation. 3.1. Physical Characteristics. NEO survey programs should provide initial physical characterization of discovered objects. These characteristics include size, reflectivity, and color brightness at wavelengths useful for interpreting first order mineralogical composition. A key element in any defense strategy is to “know thine enemy.” Although the motion of a newly discovered object can reveal whether the orbit is categorized as “potentially hazardous,” the discovery images themselves contain little information about the NEO’s physical nature. In many cases, an object for which follow-up physical characterization is urgently needed does not present another favorable observing opportunity for years. NEO characterization is an ongoing process that begins at the time of discovery. Obtaining basic characterization measurements immediately following discovery takes advantage of the same favorable observing geometry that enabled the NEO’s detection. Simultaneous orbit determination and preliminary physical assessment of the object provides the earliest and most informed basis to evaluate any possible threat. Objects classified as “potentially hazardous” should receive priority for follow-up physical observations from ground-based facilities. In situ characterization of these objects (see 3.2) will provide independent verification of the assessments made from the ground. In situ verification of ground-based characterization capabilities will provide the highest level of confidence for dealing with any near-term NEO threat, for which ground-based measurements may provide the only characterization information available.
Need to explore asteroids for deflection

AMES RESEARCH CENTER 2003 -  NASA’s Ames Research Center is a world-class research facility located in the heart of Silicon Valley. The center is involved with many high-tech projects, ranging from developing small spacecraft to managing some of the world’s largest supercomputers, and conducting astrobiology research (July 8,   * Dr. Harrison H. Schmitt   * Dr. Carolyn S. Shoemaker   * David H. Levy   * Dr. John Lewis   * Dr. Neil D. Tyson   * Dr. Freeman Dyson   * Dr. Richard P. Hallion   * Dr. Thomas D. Jones   * Bruce Joel Rubin   * Dr. Lucy Ann McFadden   * Erik C. Jones   * Marc Schlather   * William E. Burrows, “ NASA NEO News: Open Letter to Congress on Near Earth Objects ” http://www.spaceref.com/news/viewsr.html?pid=9866 )

Given the real probability of an asteroid or comet impact, our nation must understand NEO characteristics well enough to develop practical methods to deflect them. for diversion. Without adequate knowledge of the composition and mechanical properties of such objects, developing diversion diversion strategies will be problematic at best and fatally ineffective at worst. Therefore, we recommend that the United States take the following action: * Mount additional near-term robotic missions to selected asteroids and Earth-approaching comets. By visiting NEOs in our own �neighborhood,� we can determine their composition, measure their structural and mechanical properties, and provide the knowledge essential to preventing impacts on Earth by similar objects. * Begin planning now to send explorers to nearby asteroids and Earth-approaching comets. Developing the capability to send astronauts to NEOs (on round-trips lasting just a few months) is the next logical human spaceflight goal for the United States. Such expeditions will help provide protection to Earth, serve as an insurance policy against future NEO impacts and, in the process, expand our ability to understand and use the vast and beneficial resources of space. Ideally, these voyages should immediately follow the completion of the International Space Station; planning for them should start now.
DETECTION SUFFICIENT

Detection capabilities are key—standing deflection program is unnecessary 

PARK et al. 1994 – President of the American Physical Society, PhD (Richard L., Lori B. Garver of the National Space Society and Terry Dawson of the US House of Representatives, “The Lesson of Grand Forks: Can a Defense against Asteroids be Sustained?” Hazards Due to Comets and Asteroids ed. Tom Gherels, pg. 1225-1228)

 A standing defense against large asteroid and comet impacts is rendered impractical by the long interval between events. Governments, which are under constant pressure to respond to immediate crises, are unlikely to sustain a defense against an infrequent and unpredictable threat. Nor can it be argued that such short-term priorities are misplaced. Indeed, civilization will do well to survive long enough to be threatened by a major asteroid impact. The emphasis should be on early detection, thus allowing sufficient time to mount a response to a specific threat.
Detection allows us to develop deflection tech with sufficient time

LEWIS 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)

This network of stations will discover and track our 200.000 asteroids. The survey will not be complete after twentv or thirty years because some of these bodies are in orbits that do  not make observationally favorable passes by Earth during that time, and of course some will be missed because of poor weather or telescope downtime. Nonetheless, the survey will be more than 90 percent complete in this time, and will continue to improve with longer periods of observation. The average death rate from bodies of this size is about 1,000 per year for tsunamis and 500 per year for continental impacts. The rate of saving lives would be about 90 percent of this number (10 percent of the impactors remain undiscovered), or 1,350 people per year. With expenses of about $600 million spread over the first twenty years of intensive search, the budgetary impact is about $30 million per year, or $22,000 per life saved. This is a very reasonable cost for a life-insurance policy. But loss of life is not the only consideration. In general, the decision whether to take action against a threatening impactor would be partially based on lethality and partly based on the projected cost of the physical damage that would be done by the impact compared to the cost of taking actions to divert the body and avoid an impact. The mean time between such impacts is thousands of years, and the lime to find and catalog these bodies is decades. The probability that we will discover an object of this size on a collision course less than a year before it is due to strike Earth is about 0.01%. There is only a 2% chance that the threatening body will be discovered less than two hundred years before its impact. The most likely result is that the most threatening object discovered will not collide with us for several thousand years after its discovery. This gives us more than ample time to learn all we need to know about the body, and to develop the most appropriate technology and hardware to deal with it.
GENERAL DEFLECTION TECH SOLVENCY

NASA should demonstrate deflection technology—this is key to lead an effective international response

NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
To prepare an adequate response to the range of potential impact scenarios, NASA should conduct a focused range of activities, from in-space testing of innovative NEO deflection technologies to providing assistance to those agencies responsible for civil defense and disaster response measures. 4.1. Disaster Response. NASA should work with the Department of Homeland Security (DHS) and other relevant U.S. government agencies to assign roles and formulate plans for civil defense, such as evacuation of threatened areas, should NEO deflection prove impractical. The disaster management and response community should plan for the most likely impact scenario: a small (tens of meters in size) NEO striking with only days or weeks of warning. A transparent, effective, credible public communication plan is a high priority, to include topics such as the possible impact area, physical effects, and improved probability estimates as observations improve. The disaster management and response community has not extensively dealt with the threat of NEO impacts, nor is NASA well-versed in the processes or needs of the civil defense community. NASA and the DHS should coordinate their mutual information needs for a NEO impact response as soon as possible. 4.2 Deflection Research Program. In parallel with impact disaster response planning, NASA should perform the necessary research and development to perform an in-space test of a deflection campaign, with the goal of modifying, in a controlled manner, the trajectory of a NEO. Such a demonstration program should include both a powerful impulse technique (e.g. kinetic impact) and a gradual, precise (e.g. gravity tractor) deflection capability. 16 With sufficient warning, existing technologies are likely adequate for NEO deflection but it is critical for both public and government confidence to physically demonstrate them prior to employment in an impact threat scenario. The European Space Agency, Russian Federal Space Agency, and others have examined and are planning NEO deflection missions, and NASA should aggressively pursue a cooperative deflection capability demonstration. 4.3. Explosive Technologies. Although nuclear explosives are considered a rarely needed and last-resort deflection option, it is prudent that NASA should collaborate with the Department of Energy and Department of Defense to develop an analytic research program to explore the applicability, utilization, and design of nuclear explosion technology for NEO deflection. If a large NEO deflection demands a total impulse greater than that deliverable via multiple kinetic impactors, then detonation of a nuclear device in standoff or other mode may be necessary to avert an Earth impact. Until non-nuclear techniques of comparable capability are proven, NASA should collaborate in nuclear deflection technique analysis and simulation. 4.4: Deflection Physics. NASA should initiate both analytic and empirical programs to reasonably bound the “momentum multiplier” (termed “β”) in kinetic impact deflection. β is the key variable in determining kinetic impact deflection performance. The momentum multiplier describes the extent to which the momentum of ejecta blasted clear by the impact augments the momentum transferred directly to the NEO by the incoming projectile. This parameter is unlikely to be known precisely before an actual deflection, and current estimates vary by factors of five, ten, or more. The success of both mission planning and assessments of deflection feasibility depends strongly on bounding the value of β by analytic and empirical means. Research should include computer hydrocode impact simulations, laboratory gas gun tests, and other appropriate experiments aimed at better understanding the momentum transferred to a target by a kinetic impactor. The sensitivity of the momentum enhancement factor (β) to the target’s composition and structure should be examined, along with the scaling expressions appropriate for impacts at varied velocities and encounter geometries. 4.5. Impact Scenarios. NASA should develop a reference set of a few impact threat scenarios and a corresponding set of deflection campaign design reference missions. These reference deflection scenarios should be shared nationally and internationally, forming the basis for future impact gaming exercises. Such impact threat and response scenarios should reinforce the concept that many NEO deflections will result in near-misses occurring periodically in future years on nearly the same calendar day, because the NEO and Earth orbits nearly intersect at that point. At each close17 approach, Earth's gravity will deflect the NEO into a new orbit that will again encounter the Earth's orbit and possibly a number of nearby "keyholes" (small regions in space near Earth through which a passing NEO may be gravitationally redirected onto a path to impact Earth). To preclude such a future keyhole passage and subsequent Earth collision, each deflected NEO will need periodic monitoring to determine if some orbital fine-tuning is required.
WE CAN DEFLECT NOW
Current technology can deflect asteroids conventionally and effectively

CHOCRON AND WALKER 2008 (S, J.D., “Near-Earth object deflection using conventional explosives” , International Journal of Impact Engineering Vol. 35, Issue 12, December)//DT

Due to the large number and distribution of asteroids and comets in the solar system, there is the distinct possibility of one of them striking Earth just as comet Shoemaker-Levy 9 struck Jupiter. A debate is ongoing in the scientific community as to how best to divert such a threat. In 2005 NASA was directed by Congress to provide a report on the detection of near-Earth objects (NEOs) and their mitigation if determined to be a threat. The report was delivered in March 2007; as input to that report, the work reported here provided information on conventional methods to divert a potentially hazardous object (PHO) including conventional explosives and direct impact with a rocket. Other slow push conventional approaches include propulsion systems attached to the asteroid or comet and the recently proposed gravitational tractor. Advantages of conventional explosives are that they can be delivered in small packages so that the asteroid or comet is in no danger of being broken up and it is possible to accurately compute the momentum transferred to the asteroid or comet through modern validated numerical techniques. This work demonstrates that conventional explosives can be an efficient conventional method to divert an asteroid or comet and computes the amounts of explosives needed.
Deflection is easy—small orbital corrections are enough

Lewis 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)

We might imagine giving the asteroid a small sideways nudge so that, when it reaches Earth, it will skim by to one side of the planet rather than strike it direcly. We might alternatively imagine accelerating or decelerating the asteroid along its direction of orbital motion so as to change its orbital period slightly. This would cause the asteroid to cross Eardi's orbit a Htde ahead of or behind the impact schedule that it was following, and hence cross Earth's orbit at a point ahead of or behind Earth. The probability that we will have at least a century of advance warning is 0.99, and the probability we will have at least two hundred years of warning is 0.98: let us suppose we have two hundred years to work with. Earth's orbital velocity of 30 kilometers per second moves us along at a pretty good clip: Earth travels its own diameter (12,700 kilometers) in just 7 minutes. If the impactor was initially aimed dead center at Earth (the worst possible case), any deflection that changes the asteroid's time of crossing of Earth's orbit by more than 3.5 minutes (210 seconds) guarantees a miss. Since a typical near-Earth asteroid has an orbital period of about four years, we predict the impact about fifty asteroid-years before its occurrence. If we can change the orbital period of the asteroid by only 4.2 seconds (out of four years), the timing of the impact will be disturbed by 210 seconds and no impact will occur. This is a fractional change in the orbital period of 4.2 seconds out of 126 million seconds, a velocity change of a mere one part in 30 million. Tlie mean orbital velocity of the asteroid is about 18 kilometers (1.8 million centimeters) per second, so the velocity change we need to produce to just barely avoid a collision is only 0.06 centimeters per second! In reality, we would want a decent safety margin, which would probably lead us to design the interceptor system to be able to divert die body by at least twice this amount. Such a small velocity change is still well below the escape velocity of the asteroid, and cannot disrupt it into several huge pieces, even if the velocity change were carried out instantaneously.
CAPS SOLVENCY

CAPS solves – detects small asteroids and comets and leads to new deflection capabilities

Mazanek 2002 -  NASA Langley Research Center (October 24, D.D., “ Comet/Asteroid Protection System (Caps): a Space-Based System Concept for Revolutionizing Earth Protection and Utilization of Near-Earth Objects. ” NASA Workshop on Scientific Requirements for Mitigation of Hazardous Comets and Asteroids, http://www.noao.edu/meetings/mitigation/media/arlington.extended.pdf pg. 71 )

This poster presentation provides an overview of the Comet/Asteroid Protection System (CAPS) - a future space-based system concept that provides integrated detection and protection through permanent, continuous NEO monitoring, and rapid, controlled modification of the orbital trajectories of selected comets and asteroids. The goal of CAPS is to determine whether it is possible to identify a “single” orbiting or lunar based system concept to defend against the entire range of threatening objects, with the ability to protect against 1 km class long-period comets (including inactive nuclei) as the initial focus. CAPS would provide a high probability that these objects are detected and their orbits accurately characterized with significant warning time, even upon their first observed near-Earth approach. The approach being explored for CAPS is to determine if a system capable of protecting against long-period comets, placed properly in heliocentric space, would also be capable of protecting against smaller asteroids and comets capable of regional destruction. The baseline detection concept advocates the use of large aperture (³ 3 meters), high-resolution telescopes capable of imaging in the ultraviolet, optical, and infrared wavelengths. Coordinated telescope control for NEO surveying and tracking would be incorporated to maximize follow-up observations, and baffling and/or shading would be employed to permit observations close to the Sun. Each telescope would have large area mosaic detector arrays (approximately 36K ´ 36K pixels), with the survey telescopes having a 1.0 ´ 1.0 deg. FOV and the tracking telescopes having a 0.1 ´ 0.1 deg. FOV. Spectral imaging would be implemented as early as possible in the detection process. Advanced detectors capable of rapid identification of NEOs and their spectral signal could greatly simplify operations and minimize the requirements on the tracking telescopes. If NEOs could be uniquely identified in multiple survey images, a preliminary orbit could be determined with minimal risk of “losing” the object. The tracking telescopes would be used in an interferometric mode when higher precision astrometric observations are needed to confirm an object has an impacting trajectory. Finally, active laser ranging could be used to provide range and range-rate data to augment precision orbit determination. Active laser ranging is preferable to radar systems due to the potentially large distances between the target and the detection system. The tracking telescopes could be used as receivers for the laser ranging system, or the return signal of faint NEOs could be enhanced through active illumination to aid in interferometry measurements. The primary orbit modification approach uses a spacecraft that combines a multi-megawatt power system, high thrust and specific impulse propulsion system for rapid rendezvous, and a pulsed laser ablation payload for changing the target’s orbit. This combination of technologies may offer a future orbit modification system that could deflect impactors of various compositions without landing on the object. The system could also provide an effective method for altering the orbits of NEOs for resource utilization, as well as the possibility of modifying the orbits of smaller asteroids for impact defense. It is likely that any NEO defense system would allow for multiple deflection methods. Although laser ablation is proposed as the primary orbit modification technique, alternate methods, such as stand-off nuclear detonation, could also be part of the same defensive scenario using both rendezvous and intercept trajectories. Advanced technologies and innovation in many areas are critical in adequately addressing the entire impact threat. Highly advanced detectors that have the ability to provide the energy and time of arrival of each photon could replace current semiconductor detectors in much the same way as they replaced photographic plates. It is also important to identify synergistic technologies that can be applied across a wide range of future space missions. For example, technologies permitting humans to traverse the solar system rapidly could be highly compatible with the rapid rendezvous or interception of an impactor. Likewise, laser power beaming (visible, microwave, etc.) may be applicable for space-based energy transfer for remote power applications, as well as NEO orbit modification. The vision for CAPS is primarily to provide planetary defense, but also provide productive science, resource utilization and technology development when the system is not needed for the infrequent diversion of impacting comets and asteroids. The vis ion is for a future where asteroids and cometary bodies are routinely moved to processing facilities, with a permanent infrastructure that is capable and prepared to divert those objects that are a hazard. There is tremendous benefit in “practicing” how to move these objects from a threat mitigation standpoint. Developing the capability to alter the orbits of comets and asteroids routinely for non-defensive purposes could greatly increase the probability that we can successfully divert a future impactor, and make the system economically viable. It is likely that the next object to impact the Earth will be a small near-Earth asteroid or comet. Additionally, a globally devastating impact with a 1 km class longperiod comet will not be known decades, or even years, in advance with our current detection efforts. Searching for, and protecting ourselves against these types of impactors is a worthwhile endeavor. Current terrestrialbased efforts should be expanded and a coordinated space-based system should be defined and implemented. CAPS is an attempt to begin the definition of that future space-based system, and identify the technology development areas that are needed to enable its implementation. Finally, it is fully appreciated that at the present time space systems are much more costly than terrestrial-based systems. Hopefully, this will change in the future. Regardless, understanding what it would take to defend against a much wider range of the impact threat will foster ideas, innovations, and technologies that could one day enable the development of such a system. This understanding is vital to provide ways of reducing the costs and quantifying the benefits that are achievable with a system like CAPS.
SOLAR DEFLECTION SOLVENCY

Solar evaporation solves NEO deflection 
Safaeinili and Ostro 2002 -  Jet Propulsion Laboratory, California Institute of Technology (October 24, Ali and Steven J., “ Imaging the Interiors of Near-Earth Objects with Radio Reflection Tomography ” NASA Workshop on Scientific Requirements for Mitigation of Hazardous Comets and Asteroids,  http://www.noao.edu/meetings/mitigation/media/arlington.extended.pdf pg. 86)

Introduction: In my review of various non-nuclear techniques that might be used to deflect a NEO on a collision course with Earth, the most promising method is one that. was studied by H.J. Melosh et al * . This method uses a solar collector to focus the Sun’s rays on the NEO’s surface where evaporation of the surface caused by heat creates a thrust which modifies the NEO’s trajectory over a period of time. Such a technique has a huge advantage because it neither requires stabilizing the NEO nor landing on it. As the NEO rotates under the illuminated spot, fresh material is brought into the heated area so evaporation is continuous. Furthermore it does not, for the most part, depend on the composition of the NEO. It can evaporate stony or icy bodies but probably not iron NEOs. Fortunately these are rare. The steady push generated by solar evaporation minimizes the danger of disrupting the NEO in contrast to an impulse. There are quite a few technical hurdles to overcome in maturing this technique, but none seem improbable or anymore difficult than other methods.
NUKE DEFLECTION SOLVES

Nuclear explosions work 

Lewis 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)

There are many methods available for making such small changes in the velocity of an asteroid. One of the favorite techniques proposed by military experts is to explode a small nuclear warhead well clear of the surface of the asteroid, perhaps two asteroid radii from the surface. But simply launching an existing ICBM at the asteroid would not work: such vehicles cannot achieve escape velocity to reach an asteroid on its orbit around the Sun. Further, missile guidance systems are designed to operate for the half-hour of an intercontinental trip, not the weeks or months required for the trip to an asteroid. The mission would have to be accomplished by a military warhead combined with a NASA planetary spacecraft bus that provides guidance and power. The spacecraft need not be massive; the nuclear explosive weighs in at only about 100 kilograms, of which only about 6 kg of bomb vapor strikes the asteroid. The shock wave from the blast is completely negligible, but the enormous thermal energy of the explosion heats a thin surface layer over the entire face of the asteroid visible to the warhead to high enough temperatures to vaporize that surface layer. The vapor departs at about 4 kilometers per second, imparting a brief impulse to the asteroid. By the nature of this technique, the force it imparts to the asteroid is very evenly distributed. Supposing that a layer 0.03 cm thick with a density of 3 grams per cubic centimeter is vaporized and departs at 4 kin/s, the recoil momentum imparted to the asteroid is sufficient to change the asteroid's velocity by 10 centimeters per second. The fifty metric tons of surface material removed is more than adequate to deflect the 20 million metric tons of asteroid by the small amount required to assure a generous safety margin when it flies by Karth. The explosion of a nuclear warhead with a yield of tens of kiloions in space far from Earth guarantees that a two-gigaton explosion does not take place on Earth. The expense of the hardware and mission operations should be around $200 million (perhaps as much as $1 billion if only one such device were built and no production-line efficiencies could be realized). Readers concerned about the environmental impact of such an explosion should realize that the asteroid would not be contaminated to any significant degree by radioactive bomb debris, since the surface layer would be boiled off by the blast. The bomb vapor would be swept out of the solar system by the solar wind at a speed of about six hundred kilometers per second. A month after the explosion the weapon debris would be 11 AU from the Sun, beyond the orbit of Saturn, and so diluted by the solar wind that it would be virtually indetectable. The one gram of matter converted to energy by the nuclear explosion would quickly get lost amid the 4 million metric tons of light given off each second by the Sun. The net result of the asteroid deflection is really a twofold benefit to Earth: a devastating impact would be avoided, and there would be one less nuclear warhead on Earth.
Nuclear weapons are comparatively the best strategy
NASA Report to Congress 7 (March, “Near-Earth Object Survey and Deflection Analysis of Alternatives”, http://neo.jpl.nasa.gov/neo/report2007.html)//DT

The study team assessed a series of approaches that could be used to divert a NEO potentially on a collision course with Earth. Nuclear explosives, as well as non-nuclear options, were assessed. Nuclear standoff explosions are assessed to be 10-100 times more effective than the non-nuclear alternatives analyzed in this study. Other techniques involving the surface or subsurface use of nuclear explosives may be more efficient, but they run an increased risk of fracturing the target NEO. They also carry higher development and operations risks. Non-nuclear kinetic impactors are the most mature approach and could be used in some deflection/mitigation scenarios, especially for NEOs that consist of a single small, solid body. "Slow push" mitigation techniques are the most expensive, have the lowest level of technical readiness, and their ability to both travel to and divert a threatening NEO would be limited unless mission durations of many years to decades are possible. 30-80 percent of potentially hazardous NEOs are in orbits that are beyond the capability of current or planned launch systems. Therefore, planetary gravity assist swing by trajectories or on-orbit assembly of modular propulsion systems may be needed to augment launch vehicle performance, if these objects need to be deflected.
SOLVES ACCIDENTS

Detection is key to solve accidental war from small asteroids

PARK et al. 1994 – President of the American Physical Society, PhD (Richard L., Lori B. Garver of the National Space Society and Terry Dawson of the US House of Representatives, “The Lesson of Grand Forks: Can a Defense against Asteroids be Sustained?” Hazards Due to Comets and Asteroids ed. Tom Gherels, pg. 1225-1228)

The emphasis has properly been on impacts that would be expected to have global consequences. Even for objects too small to produce more than local effects, however, it has been pointed out that an impact might be misidentified as a nuclear explosion (Canavan and Solem 1993). Misidentification would be most likely among nations that have recently joined the ranks of "nuclear powers" and would therefore be expected to have less sophisticated means of verification. It is more than a hypothetical concern. We recall that the 1978 South Indian Ocean anomaly, detected by a Vela satellite, was suspected at the time of being a South African-Israeli nuclear test. In spite of the failure to find any confirming evidence from intelligence sources or atmospheric monitoring, it created international tensions that lasted for years. At the time, there were suggestions that it might have been an artifact produced by a micrometeorite impact on the Vela satellite itself, but little serious consideration seems to have been given to the idea that the satellite had observed the fireball from an asteroid impact in the atmosphere. A 1990 satellite observation of an apparent asteroid impact fireball over the Western Pacific has been described by Reynolds (1993). The danger of misidentification, which grows as weapons proliferate among less sophisticated nations, is meliorated in part by publicizing the possibility. The only sure means of avoiding an unfortunate response, however, would be for everyone to know the impact is coming. Which again places the emphasis on detection.
ARECIBO/GOLDSTONE SOLVENCY

Funding programs at Arecibo and Goldstone would allow greater asteroid detection
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)
Finding: Radar cannot be used to discover NEOs, but it is a powerful tool for rapidly improving the knowledge of the orbit of a newly found object and thus characterizing its potential hazard to Earth. Finding: The Arecibo and Goldstone radar systems play a unique role in the characterization of NEOs, providing unmatched accuracy in orbit determination and offering insight into size, shape, surface structure, and other properties for objects within their latitude coverage and detection range. Finding: Congress has directed NASA to ensure that Arecibo is available for radar observations but has not appropriated funds for this work. Recommendation: Immediate action is required to ensure the continued operation of the Arecibo Observatory at a level sufficient to maintain and staff the radar facility. Additionally, NASA and the National Science Foundation should support a vigorous program of radar observations of NEOs at Arecibo, and NASA should support such a program at Goldstone for orbit determination and the characterization of physical properties.
ARECIBO PLUS GOLDSTONE SOLVENCY

Funding for Goldstone and Arecibo is key to prevent asteroid collision

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)
Obtaining the orbits and the physical properties of NEOs is known as characterization and is primarily needed to inform planning for any active defense of Earth. Such defense would be carried out through a suitable attack on any object predicted with near certainty to otherwise collide with Earth and cause significant damage. The apparently huge variation in the physical properties of NEOs seems to render infeasible the development of a comprehensive inventory through in situ investigations by suitably instrumented spacecraft: the costs would be truly astronomical. A spacecraft reconnaissance mission might make good sense to conduct on an object that, without human intervention, would hit Earth with near certainty. Such a mission would be feasible provided there was sufficient warning time for the results to suitably inform the development of an attack mission to cause the object to miss colliding with Earth. In addition to spacecraft reconnaissance missions as needed, the committee concluded that vigorous, groundbased characterization at modest cost is important for the NEO task. Modest funding could support optical observations of already-known and newly discovered asteroids and comets to obtain some types of information on this broad range of objects, such as their reflectivity as a function of color, to help infer their surface properties and mineralogy, and their rotation properties. In addition, the complementary radar systems at the Arecibo Observatory in Puerto Rico and the Goldstone Solar System Radar in California are powerful facilities for characterization within their reach in the solar system, a maximum of about one-tenth of the Earth-Sun distance. Arecibowhich has a maximum sensitivity about 20-fold higher than Goldstone’s but does not have nearly as good sky coverage as Goldstonecan, for example, model the three-dimensional shapes of (generally very odd-shaped) asteroids and estimate their surface characteristics, as well as determine whether an asteroid has a (smaller) satellite or satellites around it, all important to know for planning active defense. Also, from a few relatively closely spaced (in time) observations, radar can accurately determine the orbits of NEOs, which has the advantage of being able to calm public fears quickly (or possibly, in some cases, to show that they are warranted). Finding: The Arecibo and Goldstone radar systems play a unique role in the characterization of NEOs, providing unmatched accuracy in orbit determination and offering insight into size, shape, surface structure, and other properties for objects within their latitude coverage and detection range. Recommendation: Immediate action is required to ensure the continued operation of the Arecibo Observatory at a level sufficient to maintain and staff the radar facility. Additionally, NASA and the National Science Foundation should support a vigorous program of radar observations of NEOs at Arecibo, and NASA should support such a program at Goldstone for orbit determination and the characterization of physical properties. For both Arecibo and Goldstone, continued funding is far from assured, not only for the radar systems but for the entire facilities. The incremental annual funding required to maintain and operate the radar systems, even at their present relatively low levels of operation, is about $2 million at each facility (see Chapter 4). The annual funding for Arecibo is approximately $12 million. Goldstone is one of the three deep-space communications facilities of the Deep Space Network, and its overall funding includes additional equipment for space communications.
BOTH KEY
Both Goldstone and Arecibo are necessary—they complement data gathering and protect against equipment failure at a single site

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)
Because it is fully steerable, Goldstone can track objects significantly farther north and south than can Arecibo, and for up to several times longer per day. Limits on Goldstone’s coverage are also imposed by the requirement that targets be 20° above the horizon. Opportunities known well in advance are scheduled months or even years ahead. However, the Goldstone radar competes for telescope time with numerous NASA spacecraft missions that have higher priority and that often limit the time available for radar observations. The antenna is also available for short-notice target-of-opportunity observations if the flight projects have sufficient scheduling flexibility to accommodate changes, and if radiation clearance can be obtained in time from the numerous military and other government organizations whose airspace surrounds Goldstone. NEO radar observations have been scheduled in as few as 2 days after a request, but recent urgent requests have been at least 2 weeks in advance. In general, Arecibo has significantly greater flexibility for responding to short-notice target-of-opportunity observing requests than Goldstone has. Radar images obtained at Arecibo and Goldstone can, respectively, now achieve resolutions as fine as 7.5 meters and 19 meters per pixel. Owing to its greater sensitivity and finer range resolution, Arecibo provides significantly more high-resolution NEO imaging opportunities than does Goldstone. A recent JPL internal study found that, despite its restricted pointing capabilities, Arecibo is capable of observing up to two-thirds of newly discovered potentially hazardous nearby NEOs because these nearby objects move so rapidly across the sky that many pass through Arecibo’s latitude “window” before they exceed detectable range. The corresponding figure for Goldstone (whose detectable range on a given object is about one-half of Arecibo’s) is nearly the same. Arecibo is able to detect 12 percent more of the larger objects (about 700 meters in diameter) than Goldstone can, but 5 percent fewer of the smaller objects (about 70 meters in diameter) because of the smaller Arecibo “window” and shorter times for observation, as noted above. In practice, most NEOs are observable at both Arecibo and Goldstone, but for the relatively small fraction that remain south of −1° or north of +38°, Goldstone is the only radar capable of observing them. Radar observations at the two telescopes are often scheduled on different days (with those at Goldstone often on dates when targets are too far south or north for Arecibo), and which increases coverage of the different surface regions of the NEO, which is very important for three-dimensional shape determination. The capabilities of Arecibo and Goldstone are thus complementary, and many observing campaigns have made use of their synergy. Another primary advantage of having two radar facilities is that one can serve as a backup for the other. Mechanical problems or other demands on the facilities (particularly the need to use Goldstone to communicate with NASA spacecraft) mean that both facilities are rarely available simultaneously.

Equipment failure is likely

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)
Until recently, Arecibo has proven a more dependable radar facility than Goldstone because of fewer equipment problems interfering with scheduled observations. That situation has recently changed, largely because of aging on-site primary power turbine generators at Arecibo (commercial power for the operation of extremely high power transmitters there is not practical). Because of turbine degradation, Arecibo has been unable to guarantee its full nominal power output of 900 kilowatts for several years; by the fall of 2008 the turbine generator had become progressively less reliable, forcing a reduction of power to approximately 500 to 600 kilowatts, and by the spring of 2009 to only about 60 kilowatts, which caused the cancellation of many NEO radar observations. The government of Puerto Rico has appropriated money for a new, more reliable generating source using diesel engines, but installation of this system is not expected to start until 2010. Goldstone has also experienced significant equipment problems, most notably with its transmitter, which reduced operations to half power for several months in late 2008, but has recently resumed operating at its nominal power of 430 kilowatts. Keeping the approximately 45-year-old DSS-14 antenna operating is an increasingly important issue; Goldstone is scheduled to go “off-line” for 7 months of maintenance starting during 2010.

ARECIBO GOOD

Arecibo is key—failure to maintain it means that deflection will fail

ROHRABACHER 2007 – (Dana, Congressman, November 8, Dr. Green received his Ph.D. in Space Physics from the University of Iowa in 1979 and began working in the Magnetospheric Physics Branch at NASA's Marshall Space Flight Center (MSFC) in 1980. At Marshall, Dr. Green developed and man​aged the Space Physics Analysis Network, which provided many scientists, all over the world, with rapid access to data, other scientists, and specific NASA computer and information resources NEAR-EARTH OBJECTS (NEOS)-STATUS OF THE SURVEY PROGRAM AND REVIEW OF NASA'S 2007 REPORT TO CONGRESS, http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_house_hearings&docid=f:38057.pdf)//DT
Mr. KOHRABACHKR. Shutting down Arecibo means that we are intentionally putting ourselves in a position of ignorance of potential threats, and with that ignorance may come bliss for a while. How​ever, let us note it also not only gives us ignorance, but it also pre​vents us from having any chance of deflection if there is a threat. So, we are putting ourselves in a position of being ignorant of a po​tential threat, and also, making ourselves incapable of responding to the potential threat. And Arecibo is in the middle of this. No one should take us seriously about watching out for the long-term in​terests if we let this asset go. So, I thank you very much, and I am looking forward to working with you, working with the Ranking Member, and working with the Chairman. We need to work on this, and show that we can ac​tually—if we can't get this done, we can't get anything done. I mean, it is as simple as that.
Arecibo is the most powerful radar array in the world—it’s key to NEO detection
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)
The Arecibo Observatory, located near Arecibo, Puerto Rico, is part of the National Astronomy and Ionosphere Center (NAIC) operated by Cornell University under contract with the National Science Foundation (NSF). Its chief feature is a fixed 305-meter-diameter spherical antenna, of which 225 meters are illuminated by radar waves in a way that allows coverage within 20° of directly overhead. Due to its location 18° north of the equator, Arecibo can observe objects between latitudes of −1° and +38°, and about 33 percent of the sky may be observed by allowing Earth’s rotation to move the telescope to point toward the desired celestial target. Arecibo can track an individual object for up to 2.9 hours per day. When combined with its 900 kilowatt (kW) of average transmitting power of waves with a length of 13 centimeters, this system is by far the most sensitive research radar in the worldabout 20 times more sensitive than the Goldstone Solar Radar System described below, but at the cost of significantly reduced sky coverage. Figures 4.1, 4.2, and 4.3 show examples of the quality of imagery that can be obtained with Arecibo’s radar. These images contain thousands of pixels covering the target NEO; their highest resolution greatly exceeds that available from any optical telescope on the ground or in near-Earth space and is matched only by “flyby” and exceeded only by rendezvous spacecraft missions. Because of its greater sensitivity, Arecibo provides significantly more frequent opportunities for high-resolution imaging than does Goldstone. Opportunities for radar imaging with a caliber comparable to those shown here occur several times annually. Within its latitude coverage, Arecibo can detect objects at twice the distance as can Goldstone for similarly sized objects and has contributed two-thirds of all radar range and radial velocity measurements on NEOs obtained in the last decade.
Arecibo is key to asteroid detection

FEENEY 2007 (Representative Tom Feeney, Ranking Minority Member, Subcommittee on Space and Aeronautics, Committee on Science and Technology, U.S. House of Representatives, November 8 NEAR-EARTH OBJECTS (NEOS)-STATUS OF THE SURVEY PROGRAM AND REVIEW OF NASA'S 2007 REPORT TO CONGRESS, http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_house_hearings&docid=f:38057.pdf)//DT
Mr. FEENEY. Well, thank you, Mr. Chairman, and thank you for your testimony, Congressman. You know, as I read through the materials and the different NSF and NASA projections, and discussion of this important issue, all of them suggest that Arecibo is very important to our capabilities.

Any decision to close it down seems to be purely budget-driven, and so that I hope, as we get the numbers and the estimates for what it would cost, and what the impact would be of shutting it down, that you will immediately provide this committee, and also, the Committee with jurisdiction over NSF, with those numbers. Be​cause if this is entirely cost-driven, then we need to, as we are un​derstanding the advantages that everybody acknowledges, we also need to know that the, of keeping it open, that the disadvantages of closing it also will have a significant cost many, many times what it costs on an annual basis to keep it alive. Our next panel includes some very distinguished witnesses. One of them, for example, Mr. Yeomans' testimony will tell us that Are​cibo and Goldstone complement one another and provide two very different functions. That is very important, because while the one telescope is capable of identifying Near-Earth Objects that may be a threat, it is Arecibo that helps us determine the exact threat to the Earth. And the fascinating thing is that we have the capability with Arecibo, at least with the large objects that we have now pro-ceeded to catalog, and we are very near our goal, or at least we are on track. Mr. Yeomans will testify that once we find the vast ma​jority of them, they can be tracked, cataloged, and then ruled out or in as threats during the next 100 years or so. I think the people of the world would be very grateful to know, especially with 100 years notice, that there may be a catastrophe, driven by a Near-Earth Object. But most importantly, we have the technological capabilities to actually deflect or to eliminate the damage with that type of notice, and again, Mr. Yeomans and our other witnesses will testify to that.
ARECIBO GOOD
Arecibo is key—alternatives would be more expensive
ROHRABACHER 2007 – (Dana, Congressman, November 8, Dr. Green received his Ph.D. in Space Physics from the University of Iowa in 1979 and began working in the Magnetospheric Physics Branch at NASA's Marshall Space Flight Center (MSFC) in 1980. At Marshall, Dr. Green developed and man​aged the Space Physics Analysis Network, which provided many scientists, all over the world, with rapid access to data, other scientists, and specific NASA computer and information resources NEAR-EARTH OBJECTS (NEOS)-STATUS OF THE SURVEY PROGRAM AND REVIEW OF NASA'S 2007 REPORT TO CONGRESS, http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_house_hearings&docid=f:38057.pdf)//DT
When we are talking about Arecibo, I want to, of course, recog​nize the hard work that Congressman Fortuno is actually putting into this effort. It is a heroic effort. I am very pleased to be assist​ing him. But of course, we are not trying to do anybody any favors here. This isn't an issue of doing anyone a favor. First and foremost, the Arecibo telescope is doing work currently that would cost us more, even outside of the area of Near-Earth Objects. Even outside the area of Near-Earth Objects, the Arecibo telescope is doing work that would be more costly to do if, for ex​ample, we would send satellites. I understand we sent a mission to Venus that cost a certain amount of money, but the actual im​ages that we got back from Arecibo were better than sending the probe up to Venus. Now, how much did that cost us? I mean, it probably cost us enough to keep Arecibo going for a decade. And clearly, also, when you look at the shutdown costs, which has been mentioned here, if you take all of that together, well, you could probably put that in the bank, and the interest on that money would probably keep the Arecibo telescope going. And this exemplifies sort of the screwball nature of the way we do business up here on Capitol Hill sometimes. And if we let this asset be set aside and closed down, it would be a tragedy, but also, as I say, very symbolic of the fact that we can't even do our job in Capitol Hill enough to take a very cost-effective asset, and something that is doing a mission that is vitally important to our security, that we can't even get ourselves together enough to get a limited amount of money to keep that project going. So, I think this is very sym​bolic, and that we should all be working together on this, and we are working on this.
GOLDSTONE GOOD

Goldstone is a key radar system—no matching capabilities will be developed if it is cancelled 
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)
The Goldstone Solar System Radar, located in the Mojave Desert in southern California, is part of NASA’s Deep Space Network (DSN) and is operated by the Jet Propulsion Laboratory under contract with NASA. Comprising a fully steerable 70-meter-diameter antenna that can transmit 500 kilowatts of waves with a length of nearly 4 centimeters, this radar has a significant capability for observing echoes from NEOs. It can see approximately 80 percent of the total sky over the course of a day (i.e., every part north of −35° latitude). The Goldstone antenna’s primary mission is spacecraft communications, and it is available for astronomy observations only a few percent of its time. Goldstone is the only one of NASA’s three 70-meter telescopes (the others are in Spain and Australia) equipped with a high-power transmitter. The long-term future of Goldstone is uncertain; the DSN is considering decommissioning all of its 70-meter telescopes after 2015 and switching to an array of 34-meter-diameter telescopes. Whether a radar capability comparable to the present Goldstone capabilities would continue is unclear.
RADAR PLUS OPTICAL KEY
Radar and optical systems are insufficient by themselves

SCHWEICKART et al 2008 (Russel L., Bachelor of Science in Aeronautical Engineering, MIT Master of Science in Aeronautics and Astronautics, MIT, Association of Space Explorers International Panel on Asteroid Threat Mitigation, “Asteroid Threats: A Call For Global Response”, http://www.space-explorers.org/ATACGR.pdf)//DT
Asteroid impacts occur on both the daylight and night sides of the Earth in roughly equal numbers. While there are exceptions, asteroids impacting on the sunlit hemisphere appear to approach the Earth from the direction of the Sun, while those impacting at night appear to approach from the anti-Sun direction. As a result, while ground-based optical telescopes can observe the approach of night impactors, they cannot (due to solar glare), be used to detect and track those close to impact on the day side From the daylight hemisphere, NEO detection and tracking are restricted to radar telescopes 7 6 Generally, any action reducing the consequences of a threatened NEO impact. It usually refers to those actions short of physical deflection of a NEO (e.g. evacuation). 7 A radio telescope which has the capability of active radio transmission, used to obtain precision tracking of NEOs. Radar tracking complements optical tracking and, when available, can significantly improve predictions of NEO orbits. , which are insensitive to the bright sky. Furthermore, while optical telescopes can detect and track the smallest NEOs of concern from 1 to 6 months before impact, radar systems with their limited range can only “see” objects this size within 3 to 6 days of impact, provided the operators know precisely where to look. Thus, for an impactor approaching from the sunlit side, there will be a maximum of 3-6 days of warning time for the evacuation of a potentially large target zone. Even that minimal warning would be available only for those asteroids detected on a previous close pass by the Earth; that earlier tracking would provide us with the predicted impact time and direction of approach necessary for aiming our radar telescopes. Because radar observatories have small fields of view and cannot view the entire sky, an undetected asteroid approaching Earth from the daylight side will give us little or no warning.
CHARACTERIZATION KEY

Physical characterization of NEOs is key to effective response
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)
Ground-based characterization efforts can establish some aspects of the physical nature of individual NEOs and of the NEO population. However, detailed knowledge of the physical properties of the NEO population lags far behind the current rate of NEO discoveries: Considerable effort is required to collect information about these bodies not only to obtain a better understanding of the NEO population, but also to understand how the physical and compositional properties vary from one NEO to another. Such information is important for assessing the hazard potential of individual NEOs that may threaten Earth and the viability of proposed mitigation strategies. A majority of the work supported under NASA’s NEO Observations Program to date has focused primarily on the detection and orbit determination of NEOs. These are necessary steps in the effort to assess the potential impact threat from such objects: The object’s orbit determines whether or not it is a threat to Earth.
***ADD-ONS

MINING ADD-ON

Asteroid detection spills over into mining and space colonization
MURRILL AND WHALEN 1998 (Mary Beth Murrill and Mark Whalen, NASA, “JPL will establish Near-Earth Object Program Office for NASA,” July 24, http://neo.jpl.nasa.gov/program/neo.html)
Yeomans noted that personnel within the program office will maintain an up-to-date database of near-Earth objects and "routinely propagate their motions forward for tens of years to see whether any of these objects will make interesting, close-Earth approaches." This activity is not only for hazard assessment, he said, but also to identify optimal opportunities for ground-and space-based observations of these objects and "to identify which bodies might be exploited for their mineral wealth in the next century. Asteroids offer extraordinary mineral resources for the structures required to colonize the inner solar system and comets, and with their vast supplies of water ice, could provide life-sustaining water as well as the liquid oxygen and hydrogen required for rocket fuel." "It seems ironic that the very objects that bear watching because they could threaten Earth are the same ones that are most easily accessible to future space missions - missions that might exploit their considerable resources," he said.
MINING GOOD

Asteroid mining allows limitless growth
Lewis 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)
Thus we come to our final, and most startling, discovers the stick that threatens Earth is also a carrot. Every negative incentive we have to master the impact hazard has a corresponding positive incentive to reap the bounty of mineral wealth in the would-be impactors by crushing them and bringing them back in tiny, safe packages, a few hundred metric tons at a time, for use both in space and on Earth. Remember that we will almost certainly have hundreds to thousands of years of warning time before a threatening global-scale impact. We need not be driven lo rash and risky actions taken precipitously under threat of death. We will almost certainly have plenty of time to deal with the problem. This approach obviates the hazards of unauthorized deflections, since that technology would be developed only under the very improbable circumstance that a threatening object is discovered onlv a few decades before impact. Then, and only then, should the technology for deflection be developed) for the sufficient purpose of forestalling imminent global disaster. Dealing with near-Earth objects should not be viewed grudgingly as a necessary expense: it is an enormously profitable investment in a limitless future: a liberation from resource shortages and limits to growth; an open door into the solar system—and beyond. 

Mining asteroids would provide infinite resources, and also initiate colonization of space, a fall-back for a global disaster. 

Sonter 06 (dependent scientific consultant working in the Australian mining and metallurgical industries, national space society, 9 February 2006, “Asteroid Mining: Key to the Space Economy” http://www.space.com/2032-asteroid-mining-key-space-economy.html)
The Near Earth Asteroids offer both threat and promise. They present the threat of planetary impact with regional or global disaster. And they also offer the promise of resources to support humanity's long-term prosperity on Earth, and our movement into space and the solar system. The technologies needed to return asteroidal resources to Earth Orbit (and thus catalyze our colonization of space) will also enable the deflection of at least some of the impact-threat objects. We should develop these technologies, with all due speed! Development and operation of future in-orbit infrastructure (for example, orbital hotels, satellite solar power stations, earth-moon transport node satellites, zero-g manufacturing facilities) will require large masses of materials for construction, shielding, and ballast; and also large quantities of propellant for station-keeping and orbit-change maneuvers, and for fuelling craft departing for lunar or interplanetary destinations. Spectroscopic studies suggest, and 'ground-truth' chemical assays of meteorites confirm, that a wide range of resources are present in asteroids and comets, including nickel-iron metal, silicate minerals, semiconductor and platinum group metals, water, bituminous hydrocarbons, and trapped or frozen gases including carbon dioxide and ammonia. As one startling pointer to the unexpected riches in asteroids, many stony and stony-iron meteorites contain Platinum Group Metals at grades of up to 100 ppm (or 100 grams per ton). Operating open pit platinum and gold mines in South Africa and elsewhere mine ores of grade 5 to 10 ppm, so grades of 10 to 20 times higher would be regarded as spectacular if available in quantity, on Earth. Water is an obvious first, and key, potential product from asteroid mines, as it could be used for return trip propulsion via steam rocket. About 10% of Near-Earth Asteroids are energetically more accessible (easier to get to) than the Moon (i.e. under 6 km/s from LEO), and a substantial minority of these have return-to-Earth transfer orbit injection delta-v's of only 1 to 2 km/s. Return of resources from some of these NEAs to low or high earth orbit may therefore be competitive versus earth-sourced supplies. Our knowledge of asteroids and comets has expanded dramatically in the last ten years, with images and spectra of asteroids and comets from flybys, rendezvous, and impacts (for example asteroids Gaspra, Ida, Mathilde, the vast image collection from Eros, Itokawa, and others; comets Halley, Borrelly, Tempel-1, and Wild-2. And radar images of asteroids Toutatis, Castalia, Geographos, Kleopatra, Golevka and other... These images show extraordinary variations in structure, strength, porosity, surface features. The total number of identified NEAs has increased from about 300 to more than 3,000 in the period 1995 to 2005. The most accessible group of NEAs for resource recovery is a subset of the Potentially Hazardous Asteroids (PHAs). These are bodies (about 770 now discovered) which approach to within 7.5 million km of earth orbit. The smaller subset of those with orbits which are earth-orbit-grazing give intermittently very low delta-v return opportunities (that is it is easy velocity wise to return to Earth). These are also the bodies which humanity should want to learn about in terms of surface properties and strength so as to plan deflection missions, in case we should ever find one on a collision course with us. Professor John Lewis has pointed out (in Mining the Sky) that the resources of the solar system (the most accessible of which being those in the NEAs) can permanently support in first-world comfort some quadrillion people. In other words, the resources of the solar system are essentially infinite... And they are there for us to use, to invest consciousness into the universe, no less. It's time for humankind to come out of its shell, and begin to grow!! So both for species protection and for the expansion of humanity into the solar system, we need to characterize these objects and learn how to mine and manage them.
LEADERSHIP ADD-ON

Asteroid response is key to US leadership

NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
Without the ability to detect the most numerous asteroids, to alter NEO orbits, and to lead a global effort to plan a deflection campaign, the only possible U.S. response would be evacuation and disaster response. If NASA fails to prepare for Planetary Defense, and then a sizeable random NEO strikes Earth without warning, the damage to the U.S.’s leadership and reputation would swell the tally of the event’s devastating effects. NASA should begin work now on forging its warning, technology, and leadership capacities into a global example of how to effectively shield society from a future impact.
COLONIZATION ADD-ON

The plan is key to human exploration of asteroids
The New Yorker 11 – Ted Friend, Staff writer for the New Yorker (February 28, “Vermin of the sky; who will keep the planet safe from asteroids?”, lexis)//DT

Nine days later, the White House's Office of Science and Technology Policy recommended that NASA be the agency that oversees all research into planetary defense. Significantly, the decision also yoked NEO detection and mitigation to President Obama's plan to send humans to an asteroid by 2025, envisaging deflection activities "as part of the overall mission planning and objectives." At the moment, the number of asteroids judged suitable for a human visit is fewer than nine, and perhaps as few as zero. So there is an obvious need to find more asteroids-and to learn considerably more about what it's like to operate in their neighborhoods. Paul Abell, the lead NEO scientist at NASA's Johnson Space Flight Center, said that, to find the right asteroid for a human mission, "my personal opinion is we need a space-based survey telescope, which could give us up to forty times the number of targets." Within two and a half years, the Venus-orbit telescope touted by the Task Force could find several hundred promising asteroids closer to home, which could cut billions of dollars out of the price of a mission. Yet what would be a small step for a human mission turns out to be a giant leap for planetary defense: NASA has already indicated that it doesn't have the roughly six hundred and fifty million dollars needed to fund the telescope. And a practice grapple with an asteroid may occur, as vaguely promised by the White House, only when the human mission launches, in fourteen years. (If it does launch: in January, an internal NASA study suggested that a human mission to an asteroid would be "too costly.") One senior planetary-defense advocate suggests that should the human mission take precedence the tail would truly be wagging the dog. "Saving millions to billions of people and civilization itself is a more important goal than displaying American plumage and vigor by visiting an asteroid," he said. "But, in order to support three to five guys going to an asteroid, I may finally be able to find money for planetary defense."
That results in long-distance space travel and colonization

Cox and Chestek ’96 (Donald W., Doctor in Education and James H., Professional Engineer, “Doomsday Asteroid: can we survive?”, Print)//DT

While thoughtful people throughout the world are coming to recog​nize that the twentieth century is the age of spaceflight and that human​kind has been offered an opportunity for greatness beyond the wildest dreams of the philosophers of the past, few have yet recognized the unique importance of the planetoids in this great human adventure. There are at least six reasons why we believe the planetoids or aster​oids are uniquely important as targets for exploration and utilization: • The asteroid-planetoids should prove to be the source of certain kinds of knowledge concerning the origin of the solar system and even of life itself—knowledge which can be found nowhere else. • The planetoids represent a potential threat to space travelers and even to our Earth. Planetoids in the form of meteorites have hit the Earth in the past and will do so in the future. The larger, more potentially destructive ones could be purposely deflected from their orbits—by madmen seeking to "control the world"—and made to strike the Earth, destroying whole countries or even continents. • They can be used as way stations and sources of rocket propellants for interplanetary vehicles. As we discuss in detail later, they can be mined for fuel, thus greatly reducing the cost and difficulty of long spaceflights. • The remarkably favorable energy balance of the planetoids relative to the Earth suggests the possibility of economic transport of raw materials from the planetoids to the Earth, as well as the possibility for capturing entire planetoids and bringing them into satellite orbits around the Earth. • They may well be the most desirable locations in the solar system for founding extraterrestrial colonies. • They offer a possible way (and the most practical way yet pro​posed) for sending human colonists beyond our solar system to populate the planets of other stars. For these reasons and many others, the United States and the world must now respond to the challenge of the planetoids.
NUKE DEFLECTION ADD-ON

The plan allows sufficient lead time to develop non-nuclear deflection tech—the alternative is using thermonuclear weapons

Asphaug 2002 (October 24, Erik, “ Sizes and Structures of Comets and Asteroids: What is Worth Mitigating, and How? ”  NASA Workshop on Scientific Requirements for Mitigation of Hazardous Comets and Asteroids, pg. 8-9)

Yet we must speculate “what if 2002 NT7 was headed our way in 2019”. Thermonuclear asteroid mitigation – perhaps our only hope, today, in that oneina-million dire circumstance – can easily be developed alongside existing weapons testing and development programs. Indeed, research in this area can be continued, and even promoted, in a manner that affirms Article IV of the Outer Space Treaty (prohibiting weapons in space) and which affirms the present Comprehensive Test Ban Treaty. Thermonuclear weapons design is done in the modern era by computer modeling, coupled with field- and lab-testing of individual deployable components in a manner that does not yield an explosion. Of particular relevance is the United States Department of Energy Accelerated Strategic Computing Initiative which oversees modeling efforts using the world’s fastest supercomputers to perform high-fidelity simulations running advanced 3D thermophysical and nuclear reaction codes. DoE-ASCI is a well-established and well-funded research program that is already perfectly suited to oversee model development and testing of any thermonuclear asteroid mitigation scenario, alongside the DoE’s banner goal to “shift promptly from nuclear test-based methods to compute-based methods” (see http://www.lanl.gov/projects/asci ). Of course, blowing up asteroids with weapons of mass destruction is a last resort and would be an emblem of our ignorance – the above is not a responsible plan for the long term human future. The far more likely scenario is that we shall detect all significantly hazardous bodies soon enough, and learn how to divert them in a controlled manner. One need not be branded a blind optimist to presume that advanced and benign, perhaps even profitable technologies for NEO mitigation shall be developed in the coming centuries, so that thermonuclear asteroid mitigation never happens. In the year 25,000 – the average time between now and  the next 300 m asteroid strike – we will presumably have better tools. But in the interim it is a rational safeguard to learn the detailed effects of high energy explosions on asteroids by combining existing models for asteroid impact disruption with existing national security computations related to weapons performance. But any model is only as good as its boundary conditions, and any mitigation modeling program would have to be complemented by extensive field reconnaissance of asteroids and comets. Which brings us back to the scientific requirements that are the subject of this conference: how do we adequately characterize an asteroid’s geology.
NUKE DEFLECTION BAD

Nuclear deflection ineffective against aggregates of small asteroids, as well as over 1 kilometer-diameter asteroids.

Symansky 08 (Paul, staff columnist for The Heights, “Asteroids: A realistic, but very remote threat”, February 28, lexis)

If the scientists were to determine that Apophis is a threat, we'll fortunately have plenty of time to develop and launch an effective deflection strategy. Thanks to movies like "Armageddon" and "Deep Impact," nuclear missiles are popular choices to destroy asteroids. Though, no weapon large enough currently exists to destroy a 1-kilometer-diameter asteroid, and if not completely incinerated by the blast, our next problem could be many slightly smaller and radioactive asteroids. This technique would also be ineffective against asteroids known as "rubble pile asteroids," which are aggregates of many small chunks rather than a monolith. Several studies have proved the efficacy of "nuclear pulse propulsion," which relies on detonating a series of small nuclear bombs near the asteroid which would slowly alter its course. Of course, this technique would need to be applied far in advance.
The shock of a nuclear missile would be absorbed by the asteroid, and potentially fragment into pieces that could still devastate the earth.
Courier Mail 03 (News headlines from Brisbane & Queensland, November 07, “Set to rock world”, lexis)
The Armageddon strategy -- sending up a nuclear warhead to blast an approaching asteroid into oblivion -- is likely to fail or even backfire, scientists say. An asteroid or comet tops the list of suspects responsible for the sudden extinction of half of all species about 200 million years ago, and another may have exterminated the dinosaurs 65 million years ago. The US Congress has mandated that NASA find 90 per cent of one-kilometre Near-Earth Objects by 2008. So far, 672 have been detected, and none is a sure threat for roughly the rest of the century. An asteroid that size doesn't sound so big, but when hitting the Earth at up to 80,000km/h, the heat and debris could alter climate and destroy crops, resulting in hundreds of millions of deaths. Asteroids and comets aren't the only rocky horrors. There may be half a million or more smaller, harder-to-detect NEOs capable of devastating a city or region. Scientists say the time has come to get serious about the issue. Blasting asteroids with nuclear missiles could prove ineffective, even disastrous. Many asteroids are composed of rubble and could absorb the blast, computer simulations suggest. Besides, warns Clark Chapman of the Southwest Research Institute in Boulder, Colorado, "it's likely you'd break up the object uncontrollably, with potentially disastrous results" -- like multiple fragments pounding Earth.
Nuclear detonation will only shatter the asteroid and spread its damage over a larger area.  

Science Today 05  (The Irish times. “Time to prepare defences against incoming asteriod or comet”, March 17, lexis.)

If we discovered in the morning that a large asteroid was on collision course with the earth, scheduled to hit us six months from now, we could do nothing except fire nuclear warheads at it when it came in range, or, we could send a manned mission to the asteroid and bury warheads in its interior to be detonated when the asteroid astronauts are a safe distance away (hoping to avoid complications such as arose in the film Armageddon). This direct hit seems like a good idea until you think about it for a moment. The explosion will shatter the asteroid into smaller pieces but probably not alter its course. The asteroid may well still hit the earth but over a much wider area than before.
***ANSWERS TO:
A2: ROIDS GOOD

Asteroid collisions can’t be good—there’s no chance for future development if we all die
VERSCHUUR 1996 (Gerrit, Adjunct Prof of Physics at U of Memphis, Impact: the Threat of Comets and Asteroids, p. v)
Recognition of the fundamental role of both comet and asteroid collisions in shaping evolutionary change means that the notion of survival of the fittest may have to be reconsidered. Survivors of essentially random impact catastrophes—cosmic accidents—were those creatures who just happened to be "lucky* enough to find themselves alive after the dust settled. No matter how well a creature may have been able to survive in a particular environment before the event, being thumped on the head by a large object from space is not conducive to a long and happy existence.
A2: CAN’T DETECT SMALL ASTEROIDS

Technology exists to detect small asteroids—we just don’t do it

LEWIS 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)
In our simulations, about half the fatalities are caused by smaller, much more frequent, localized events. About a quarter of the total deaths arise from tsunamis caused by impacts, and another quarter from continental cratering events and low airbursts. Meteorite tails contribute only a tiny fraction of the total. The typical tsunami event (1 gigaton; 250 meters in diameter) occurs about even ten thousand years. The population of such bodies in Earth-crossing orbits is 

 roughly 200,000. Now it is definitely technically feasible to detect objects of this size: the Spacewatch program has found a number of near-Earth asteroids with diameters less than 10 meters. The problem is not one of sensitivity; it is one of numbers. To get thorough sky coverage requires a sizable array of telescopes. Suppose that we have a computer-driven telescope that is capable of discovering ten 250-meter asteroids per month. The cost of each such telescope is about $2 million. In order to achieve a nearly complete census of the population of near-Earth 250-metei bodies in twenty years, we need an average discovery rate of 10,000 per year, or 850 per month. Thus we require the full-time services of a network of 85 such telescopes spread around the world, or about 150 if reasonable allowance is made for observational downtime caused by cloudiness and other problems. The installation cost of the system is thus about $300 million. We should perhaps double or triple this amount to include the cost of twenty' years of operations (more highly computerized observatories have lower operating costs, but cost more to install). This is still not a terrible expense: a single major unmanned spacecraft such as the US Air Force Lacrosse radar surveillance satellite or the Voyager outer-planet flyby commonly costs $1 billion.
A2: SPACE MIL

No risk of perceived space militarization – response only used after we have found the asteroid
Cox and Chestek ’96 (Donald W., Doctor in Education and James H., Professional Engineer, “Doomsday Asteroid: can we survive?”, Print)//DT

Asteroids exist mainly between 2 and 4 AUs (one AU equals the distance between the sun and the Earth), and have predictable orbits. We can hope to discover all of those that are dangerous in a few more years, and then expect to have years, or even centuries, to deal with the ones that are dan​gerous. We do not need to prepare any interception techniques for them until we find a dangerous one. There would be little reason to do so, because any defense we would prepare now would be made obsolete in a few years by the advance of technology. Carl Sagan (and others) argue that the use of large nuclear weapons, for instance, to destroy or deflect incom​ing asteroids would be more dangerous than the objects they are intended to intercept. Further, for most objects we can employ slight deflections, over long periods of time, without nuclear explosions, to protect ourselves.
A2: NASA TRADEOFF

Normal means are that the plan would not tradeoff—the relevant reports all advocate external funding

NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
12. The Task Force strongly recommends that the cost of NASA Planetary Defense activities be explicitly budgeted by the administration and funded by the Congress as a separate agency budget line, not diverted from existing NASA science, exploration, or other mission budgets.

Their links don’t apply – asteroid deflection costs less than other space development

Lewis 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)
In our simulations, about half the fatalities are caused by smaller, much more frequent, localized events. About a quarter of the total deaths arise from tsunamis caused by impacts, and another quarter from continental cratering events and low airbursts. Meteorite tails contribute only a tiny fraction of the total. The typical tsunami event (1 gigaton; 250 meters in diameter) occurs about even ten thousand years. The population of such bodies in Earth-crossing orbits is roughly 200,000. Now it is definitely technically feasible to detect objects of this size: the Spacewatch program has found a number of near-Earth asteroids with diameters less than 10 meters. The problem is not one of sensitivity; it is one of numbers. To get thorough sky coverage requires a sizable array of telescopes. Suppose that we have a computer-driven telescope that is capable of discovering ten 250-meter asteroids per month. The cost of each such telescope is about $2 million. In order to achieve a nearly complete census of the population of near-Earth 250-metei bodies in twenty years, we need an average discovery rate of 10,000 per year, or 850 per month. Thus we require the full-time services of a network of 85 such telescopes spread around the world, or about 150 if reasonable allowance is made for observational downtime caused by cloudiness and other problems. The installation cost of the system is thus about $300 million. We should perhaps double or triple this amount to include the cost of twenty' years of operations (more highly computerized observatories have lower operating costs, but cost more to install). This is still not a terrible expense: a single major unmanned spacecraft such as the US Air Force Lacrosse radar surveillance satellite or the Voyager outer-planet flyby commonly costs $1 billion.
A2: ONLY NUKE DEFLECTION WORKS
There are alternatives to nuclear detonation 

Lewis 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)

But suppose that we were determined not to take even the very small risk inherent in launching an inert nuclear warhead from Earth (the warhead would not be armed until it achieved escape velocity from Earth). There are several options for asteroid and comet deflection that do not involve nuclear explosions, including chemical propulsion, electrical propulsion, nuclear thermal propulsion, solar thermal propulsion, and solar sailing. The most efficient form of chemical propulsion, burning highly volatile liquid hydrogen with liquid oxygen, releases about 10" ergs per gram of propellant and produces a rocket exhaust with a speed of about 4 kilometers per second. Burning 2.5 metric tons of propellant suffices to deflect the asteroid by the minimum acceptable amount. Using less efficient fuel mixture, such as hydrazine and nitrogen tetroxide, which can both be stored indefinitely in space, reduces the exhaust velocity to 2.5 kilometers per second and increases the required mass of propellant to 4 metric tons. The problem is simply one of landing the rocket motor gently on the surface of the asteroid and securing it lo the surface in such a way that it can be fired without damage to itself or to the structural integrity of the asteroid. Neither of these seems an insuperable obstacle. Some operational considerations complicate the problem: For example, asteroids rotate with periods of about two to forty hours. Aiming the asteroid in a particular direction becomes much easier if the engine burns for a time much shorter than the rotation period, or if the impulse can be delivered at one of the rotation poles of the body. It is actually not hard to despin a small asteroid completely. A 250-meter body with a rotation period of a few; hours could be completely despun by the same engine burn that is needed to deflect it. However, to do this, the engine must be securely anchored to the asteroid's equator, aimed very precisely anti-spin ward, and fired tan genual to the surface. Anchoring the rocket to a poorly characterized and probably very heterogeneous surface may be very difficult. "Lassoing" the asteroid and securing a cable around its equator may be the best way to grasp it firmly.  Since very long times are available for carrying out the deflection, rocket engines with very high efficiencies but low thrust levels may also be used. There is a broad class of rocket engines that derive their power not from chemical reactions but from electrical acceleration of some appropriate "working fluid" to very high speeds. These electrical propulsion devices include ion engines, arc jets, plasma jets, rail guns, and mass drivers. Such engines can achieve exhaust velocities of ten to about one hundred kilometers per second, and therefore can achieve the same performance as a chemical rocket with much smaller expenditures of mass. Offsetting this advantage is the necessity of having a substantial source of electrical power to run the engine. That source can be either an array of photovoltaic "solar cells" that convert sunlight direcdy into low-voltage electricity, or a compact nuclear power source such as a radioisotope thermoelectric generator (RTG) or a small nuclear reactor. For over twenty years the Soviet Union conducted routine flights of radar ocean-surveillance satellites using Topaz nuclear reactors as their sources of power. The infamous uncontrolled reentry of the Kosmos 954 radar surveillance satellite over the Canadian Rockies in 1979 spread a swath of radioactive fragments over thousands of square kilometers of rugged wilderness. The memory of that potentially devastating event has produced a strong negative attitude toward the use of nuclear reactors in space. The fact that the job was once done poorly means that those who know how to do it safely will be denied the opportunitv. Solar cells, on the other hand, are extremely safe, but the image of a large solar cell array deployed on the surface of an asteroid next to an operating rocket engine alwavs raises concerns that modest amounts of dust lifted by the engine might coat and shut down the solar cell array.  Two other types of engines that are independent of chemical reactions are the nuclear thermal and solar thermal propulsion systems. A nuclear thermal engine uses heat generated by a nuclear reactor to heat liquid hydrogen to temperatures much hotter than any chemical flame. The super-hot hydrogen is then vented through a rocket nozzle at sj>eeds close to ten kilometers per second. Like electrical propulsion, this engine needs much less mass of fluid than a chemical engine. But also like an electrical engine, it needs a massive power source (the reactor). The need to launch a powerful reactor from Earth raises the same safety concerns as the nuclear electric system described above. The solar thermal engine uses a large inflatable mirror to collect sunlight and focus it upon a thrust chamber through which liquid hydrogen is pumped. The solar thermal engine is extremely safe, but the large mirror is easily distorted by gravity and hard to accommodate on the surface of an asteroid. It is also, like a solar array, vulnerable to blanketing by line dust raised by the engine. The main advantage of the solar thermal engine is that it uses all of the incident sunlight. Even highly efficient solar cells convert only about 30 percent of the sunlight into electrical power. Thus the solar thermal engine could in principle be rather light and compact. Both nuclear thermal and solar thermal rockets achieve their greatest advantage- when they use as their working fluid a material that does not have to be lifted from Earth. Perhaps the most attractive substance for use in these systems is asteroidal or cometary' water. .As in aikido, we can turn a resource of the threatening body against itself.
A2: SPACEGUARD SOLVES

Spaceguard fails – only $4 million per year

MORRISON 2006 -  Working Group on Near Earth Objects, International Astronomical Union (August, David, “ Asteroid and comet impacts: the ultimate environmental catastrophe ” http://rsta.royalsocietypublishing.org/content/364/1845/2041.full)

The Spaceguard Survey is intended to identify any potential threat to the Earth with a warning time of at least several decades. Current searches are optimized for finding asteroids near 1 km diameter, which embraces the lower limit in size for a global catastrophe. (The nominal threshold is at 2 km, with an uncertainty of a about factor of 2 in size, or an order of magnitude in energy). The specific ‘Spaceguard Goal’ is to find 90 per cent of the NEAs larger than 1 km within 10 years, or by the end of 2008. Out of an estimated total of 1000–1100 (Bottke et al. 2004; Chesley & Spahr 2004; Harris 2004), 75 per cent had been found by the end of 2005. This is not as positive a result as might seem, however, since the rate of new discoveries falls off as the survey nears completeness. This survey is being carried out with approximately $4 million per year from NASA, plus voluntary and in-kind contributions—a tiny sum compared to the ongoing cost of mitigation for numerically comparable but better-known hazards such as earthquakes, severe storms, airplane crashes and terrorist activities.
A2: DOD C/P
DOD jurisdiction causes conflict over classification and kills international cooperation 
National Research Council 2010 - Committee to Review Near-Earth-Object Surveys and Hazard Mitigation Strategies Space Studies Board (“National and International Coordination and Collaboration” pg. 93-94,  Aeronautics and Space Engineering Board Division on Engineering and Physical Sciences, http://www.nap.edu/openbook.php?record_id=12842&page=93)
An effective, comprehensive approach to the NEO hazard will require significant planning, coordination, and cooperation within the U.S. government. It seems sensible to assign responsibility for this NEO hazards program to an existing governmental administrative structure, especially in view of the likely relatively small size of the undertaking. It also seems more efficient to place the program under the control of a single entity in coordination with other relevant government organizations. The coordination could be implemented by way of a standing committee or an interagency task force of the appropriate agencies to organize and lead the effort to plan and coordinate any action to be taken by the United States individually, or in concert with other nations. This committee or task force would have membership from each of the relevant national agencies (NASA and the National Science Foundation [NSF]) and executive departments (Defense, Energy, Homeland Security, Justice, and State), with the chair from the lead entity. (Other relevant agencies and departments might include the Departments of Transportation and of Health and Human Services, the Environmental Protection Agency, the General Services Administration, and the Department of Agriculture.) The first step of the standing committee or interagency task force would be to define the necessary roles and responsibilities of each member agency in addressing the various aspects of the threat, from surveying the sky through civil defense. The lead responsibility for a given task would be assigned to the appropriate agency or department. In view of the intrinsic international nature of the program, a civilian rather than a military agency would have advantages for housing it. Otherwise, one could envision continual internal conflict over military security and classification issues. Of course, any group will have such issues from time to time, but a civilian group could have far fewer such conflicts and also would likely be more acceptable to its counterparts in other nations. In an emergency, the military could be enlisted or appointed by the president to help; the military would maintain currency with the issues through membership in the standing committee or interagency task force. Among the civilian agencies and departments, NASA has the broadest and deepest familiarity with solar system objects and its associated rendezvous missions. The NSF supports ground-based solar system research, but it traditionally responds to proposals rather than initiating and organizing complex programs (the International Geophysical Year being one of the exceptions). The Departments of Defense and of Energy, however, have by far the most important experience with nuclear explosives, necessary for some active-defense missions for changing NEO orbits. For such missions and their preparations, these departments, or at least the latter, would certainly become involved, with coordination being maintained through the standing committee or task force described above. NASA is a possible choice for the lead agency. Within NASA, under its present organization, a natural home for this hazards program would be the Science Mission Directorate (SMD), which deals with solar system science. The current, small hazards program—with an approximately $4 million annual budget—is already housed in this directorate. But the hazards program discussed here would be more effective with its own director and budgetary line item(s) to ensure its viability within the much larger SMD. It would, of course, derive benefits from and provide benefits to the science and other programs in the SMD.
Military asteroid response links to politics—it’s perceived as space mil

Sommer 2005 – PhD candidate at the Pardee RAND graduate school (Geoffrey S., “ Astronomical Odds A Policy Framework for the Cosmic Impact Hazard ” http://www.rand.org/pubs/rgs_dissertations/2005/RAND_RGSD184.pdf)

In 1994, the USAF launched Clementine, a spacecraft that imaged the Moon and would have proceeded to a flyby of the NEA Geographos but for a software malfunction. This mission used Ballistic Missile Defense Organization (BMDO) sensors and was intended to “flight-qualify 23 advanced lightweight technologies.” The NEA target was chosen because it “tested the functions required for intercepting a missile in mid-course.” Clementine was widely praised for its streamlined development and low costs ($80 million).126 In 1997, the USAF sought funding for Clementine II, a mission that would have explicitly tested the technologies for interception of asteroids, in the process sending projectiles into the NEA Toutatis and two other asteroids. Although Congress allocated $30 million of FY98 funding for the project, it fell victim to a line-item veto from President Clinton on 14 October 1997.127 In justifying this decision, the White House cited concerns over compliance with the Anti-Ballistic Missile (ABM) Treaty and noted that its architecture for National Missile Defense (NMD) did not include space-based weapons.128 It was clear that the White House saw asteroid defense as a “stalking horse” used by missile defense proponents to advance their agenda.
A2: DEVELOP DEFLECTION TECH

Developing deflection technology too early is bad—distracts us from monitoring

PARK et al. 1994 – President of the American Physical Society, PhD (Richard L., Lori B. Garver of the National Space Society and Terry Dawson of the US House of Representatives, “The Lesson of Grand Forks: Can a Defense against Asteroids be Sustained?” Hazards Due to Comets and Asteroids ed. Tom Gherels, pg. 1225-1228)
Particularly now, with nuclear weapons being dismantled by the major powers, any talk of a nuclear defense against such an unlikely hazard as cosmic collisions will be seen as an effort by the weapons community to sustain itself. The risk of diversion of any mitigation system to military uses must be regarded as a more immediate hazard. Indeed, we are concerned that the entire discussion of mitigation is premature and serves largely to divert attention from the primary task, which is to define the asteroid hazard.
Detection is key – we can have the technology for diversion

PARK et al. 1994 – President of the American Physical Society, PhD (Richard L., Lori B. Garver of the National Space Society and Terry Dawson of the US House of Representatives, “The Lesson of Grand Forks: Can a Defense against Asteroids be Sustained?” Hazards Due to Comets and Asteroids ed. Tom Gherels, pg. 1225-1228)

Given the frequency of past collisions, major impact is unlikely to occur in the next century. On the other hand, all of modern technology is squeezed into the present century, and the pace of technological advance is accelerating. It would be presumptuous to suppose that defenses devised today will be of more than historical interest to our scientific heirs a century from now, or a millennium, or a thousand millennia, when the rock finally comes. Discussion of mitigation may serve one public purpose. It is important that devastation not be accepted as inevitable, otherwise society might prefer not to know when it is coming. An asteroid interception workshop hosted by NASA in 1992 (Canavan et al. 1993) concluded that available technology can deal effectively with a threatening asteroid, given waiting time on the order of several years. That conclusion validates the view that current efforts should concentrate on detection and orbit determination.
A2: CIVIL DEFENSE/MITIGATION

Response and mitigation strategies would fail—national infrastructure would be destroyed which results in war, environmental destruction, famine, and civil collapse
Lewis 2k (John S., professor of planetary science at the University of Arizona’s Lunar and Planetary Laboratory, “Comet and Asteroid Impact Hazards a Populated Earth”, Print)//DT

An impact that destroys a national capitol or command cen​ter may contribute disproportionately to chaos and hinder appro​priate responses to the disaster. The ''decapitation" of a highly centralized nation by loss of its government and command struc​ture could seriously jeopardize its ability to regroup and render aid to outlying areas. In some cases, which seem ever less likely as communications and scientific understanding of impacts improve, the sudden unexpected loss of a militarily, politically, religiously, or culturally prominent site may trigger "knee-jerk" responses such as rioting or military action. For example, a major unex​plained explosion in or near a military' base or national capitol at the height of the Cold War could easily have triggered a nuclear exchange before calmer heads could prevail. Knowledge and good communications are the best antidotes to such behavior. Impacts may in some cases cause release of hazardous materials into Earth's atmosphere. Sites with such hazardous materials would include nuclear power plants, nuclear weapons assembly or storage sites, munitions plants and depots stocking chemical or biological warfare agents, chemical plants with large burdens of toxic materials, and refineries, oil fields, and petroleum tank farms. Sources of very large amounts of soot, or of chlorine and bromine, would be especially hazardous. Triggering of earthquakes, volcanoes, or landslides requires events of such severity that the seismic responses become little more than ancillary details of the greater problem. Even if an impact of, say, moment magnitude 7.5 (a 100,000-year event) triggers an earthquake of magnitude 9.0, that earthquake is one that would have happened in any event as a natural consequence of the stress buildup that made it possible. The impact merely changes the timing of the earthquake. Indeed, by triggering it earlier, the impact actually diminishes the expected moment mag​nitude. Thus the devastation done by a triggered temblor would be no greater, and probably less, than that which would have otherwise occurred. The negative effects assignable uniquely to the impact, above and beyond the far greater damage done directly by the impactor explosion, would consist of the destruction and demoralization of disaster response personnel and equipment. Impacts in sulfate-rich terrains were discussed in Chapter 3 as a worst-case extension of sulfur injection by meteoritic or cometary bodies. Destruction of assets essential lor food production, process​ing, storage, or distribution also presents a threat of starvation and social disorder. However, an international response to food emergencies is possible and effective for even a regional-scale disaster (a 10,000-year event). For the very largest (million-year or larger) impacts, disruption of food production is arguably the most devastating single consequence. However, on the timescale covered by this simulation, interference with food" supplies is only a marginal threat.
A2: DO IT COVERTLY

DOD control of NEO detection fails – secrecy is harmful and unpopular

Sommer 2005 – PhD candidate at the Pardee RAND graduate school (Geoffrey S., “ Astronomical Odds A Policy Framework for the Cosmic Impact Hazard ” http://www.rand.org/pubs/rgs_dissertations/2005/RAND_RGSD184.pdf)

Information Control Secrecy is at the far end of the spectrum of information management. Should they be approved and funded, future survey systems will have more centralized control than today, not depending on the assistance of amateur astronomers for follow-up. This opens up the policy option, at least, for information control rather than just management. Information control is tolerated by democracies in cases in which it is clear that such control is exercised for social benefit. Certainly, in issues relating to national security, few would argue that the public’s right to know is absolute rather than moderated by the imperative of state survival. In matters relating to the NEO impact hazard, however, even the inclusion of information control as one of a number of policy options is highly controversial. Along those lines, Appendix B documents an unplanned social experiment coincident with a presentation by this author at the 2003 conference of the American Association for the Advancement of Science (AAAS) in Denver, Colorado. There are a number of specific reasons for this aversion to secrecy, some more soundly based than others. Scientists and the news media both have professional predilections toward openness, and the NEO community and the media have a commonality of interest (as noted in the discussion that accompanies Figure 5.9) that would cause a mutual reinforcement of this bias. On the other hand, many scientists work on military projects and are accustomed to extensive social control over the fruits of their labor, including the imposition of secrecy. One need look no further than the field of nuclear weapons design and testing, and international efforts to counter nuclear proliferation. Scientists in the NEO community are pure scientists, not applied scientists, and therein lies the difference. Astronomy is a science that usually has no direct application to social concerns. From an analytical perspective, there is one overriding concern: that the imposition of information control not induce processes that result in a net social cost, rather than the expected benefit. If NEO secrecy were to result in a chronic distrust of institutions and governments, such distrust would necessarily generate social costs. Even worse, those costs would be unquantifiable and intractable. Further, distrust could be engendered in policy areas far afield from the impact hazard.
A2: COOPERATION KEY
The plan alone solves—the US can deflect with no international assistance

MORRISON 2005  -  NASA Astrobiology Institute (David, “ Defending the Earth Against Asteroids: The Case for a Global Response ” http://www.princeton.edu/sgs/publications/sgs/pdf/13%201-2%20Morrision.pdf  Science and Global Security, 13:87–103 )

We do not have today the technology to deflect an asteroid, especially not one of the most dangerous class, which are larger than 1 km. However, it seems reasonable to expect that if such a large asteroid is discovered, one whose impact could kill more than 1 billion people and destabilize world civilization, the space-faring nations would find a way to accomplish the deflection and save the planet. One hopes that this could be accomplished through broadly based international collaboration, but it is also plausible that one nation, such as the United States, might take the lead or even go it alone. Given such a specific threat to our planet, almost any level of expense could be justified. This effort would represent the largest and most important technological challenge ever faced, and whether it is successful or not, world civilization would be forever changed.
A2: PRIVATE ACTION

Federal action is necessary to provide common standards, promote competition, and coordinate results

STOKES et al 2002 (Stokes, Evans, and Larson, Massachusetts Institute of Technology Lincoln Laboratory, Near-Earth Asteroid Search Program,  Asteroids III, http://www.lpi.usra.edu/books/AsteroidsIII/pdf/3037.pdf)
Asteroid searches over the past 20 years have been carried out by a number of independent groups using a variety of telescopes and detectors. Prior to the U.S. Congressional mandate, there were only three groups consistently observing. There was relatively little competition for funding and regions of the sky to search. As support to achieve the congressional mandate became available through NASA, development of detectors and efficient detection algorithms became the natural outcome of a more competitive environment. Today, with the growing number of mature survey systems, it is possible to cover the entire observable sky on a monthly basis. To optimize efficiency and minimize needless duplication, it is appropriate to consider coordination among the major search programs An active series of discussions started in 1999 between the major U.S. survey teams to address the issue of coordination. The premise of the discussions has been that the resources available for asteroid search should be applied in such a way as to maximize the total joint productivity of the search systems. One notable result has been the e-mail distribution to all the surveys of coverage lists of fields successfully observed with estimates of typical limiting magnitudes. This is represented graphically by the Minor Planet Center (MPC) Web site and the Lowell Observatory site. An example is shown in Plate 1. This method of coordination allows each search program to plan the night’s observations with an understanding of what other area programs have covered recently, and how deep the coverage was. As an added benefit, the site is available to amateur observers and other small-scale programs that want to work around the major systems. The next phase of the coordination effort centers on finding some a priori method of coordinating the various cooperating search systems in a way that achieves a larger joint productivity. This objective is quite complex due to the considerable differences between the operation’s concepts and tempos, capabilities and maturities. The current consensus of the discussions is that most of the survey systems are evolving quickly and have not yet demonstrated their ultimate capability. In addition, we believe that in order to achieve a level of coordination beyond that currently operating, the capabilities of each of the systems must be evaluated in a common framework and against a common standard. Considerable discussion on the subject has led to an agreement to pursue this goal on several fronts as follows: Task 1. Maintain comparable search experience information for all searches. This will allow a better understanding of how the search programs compare with one another and will allow extraction of experience information on a common basis. This will be accomplished by defining common elements for each search program’s database, which will contain look-by-look standard measures of the seeing and magnitude limit based upon star measurements. Task 2. Develop a common understanding of the most effective search strategies to effect a search for 1-km and larger asteroids. For example, decide how to distribute observation effort across the sky for best productivity. This task was initially approached by plotting the LINEAR detections of all NEAs and all large NEAs (H > 18) relative to the opposition in ecliptic coordinates. Only the first detection during a lunation was included and detections resulting from directed followup activities were excluded. The results of these plots are shown in Figs. 5a and 5b. The plots indicate that LINEAR detects asteroids at all declinations and an all-sky search is an appropriate strategy for systems with similar capability. If search systems can achieve a limiting magnitude performance substantially better than LINEAR, the strategy question will need to be revisited. Task 3. Develop a common measure of capability/capacity for each search system to enable a systematic approach to coordinating the search programs. One of the most important metrics for a search effort is the volume of space that the survey can search for asteroids larger than H = 18. This volume may be calculated by calibrating, on a field-by-field basis, the depth of the search for the detection of an H = 18 object. Once a reliable calibration method is found, the volume of each field can simply be accumulated over a period of time to generate an effective search volume.
A2: PRIVATE ACTION
Existing organizations can’t handle NEO tracking—the amount of information would overwhelm them

SPACE.COM 2005 (12/21, Robert A. Meyers, staff writer for space.com, “New Telescope to Revolutionize Asteroid Warning System”, http://www.space.com/1883-telescope-revolutionize-asteroid-warning-system.html)//DT
When these "wide screen" high-definition images finally start rolling in, turning the trickle of new potential dangers into a torrent, it could easily overwhelm the established system for handling them. "The current mode of operations for asteroid/NEO searches is for the various observing projects (and amateurs) to send their detections to the Minor Planet Center ... (which) acts as a clearing house and they determine orbits for the objects and make these available to the general community," said Kaiser. "A problem with this model for Pan-STARRS is that our rate of detections will be much higher and would swamp the current system." Kaiser says they plan on handling most of the analysis of orbits themselves. But it's all part of how hunting for these dangerous objects have changed in recent years, as more sensitive instruments come online, and public awareness (and occasional paranoia) grows. "What happens is that every so often an object is detected that has a small, but not vanishingly small, chance of hitting the earth some time in the future," Kaiser explained. But one observation is never enough to rule out danger, and it takes the work of observers across the globe to nail down a new object's path -- a process that can hardly be done in secret. "While it may seem confusing to the public," Kaiser explained, "that discoveries of potentially hazardous asteroids are announced and then fairly rapidly declared to be non-hazardous, this is in fact inevitable."
A2: PSYCHOANALYSIS

Psychoanalysis doesn’t apply to asteroids—empirically testable physical theories are the only relevant consideration
YUDKOWSKY 2006 (Eliezer, Singularity Institute for Artificial Intelligence, “Cognitive biases potentially affecting judgment of global risks,” forthcoming in Global Catastrophic Risks, August 31)
Every true idea which discomforts you will seem to match the pattern of at least one psychological error. Robert Pirsig said: "The world's biggest fool can say the sun is shining, but that doesn't make it dark out." If you believe someone is guilty of a psychological error, then demonstrate your competence by first demolishing their consequential factual errors. If there are no factual errors, then what matters the psychology? The temptation of psychology is that, knowing a little psychology, we can meddle in arguments where we have no technical expertise - instead sagely analyzing the psychology of the disputants. If someone wrote a novel about an asteroid strike destroying modern civilization, then someone might criticize that novel as extreme, dystopian, apocalyptic; symptomatic of the author's naive inability to deal with a complex technological society. We should recognize this as a literary criticism, not a scientific one; it is about good or bad novels, not good or bad hypotheses. To quantify the annual probability of an asteroid strike in real life, one must study astronomy and the historical record: no amount of literary criticism can put a number on it. Garreau (2005) seems to hold that a scenario of a mind slowly increasing in capability, is more mature and sophisticated than a scenario of extremely rapid intelligence increase. But that's a technical question, not a matter of taste; no amount of psychologizing can tell you the exact slope of that curve. It's harder to abuse heuristics and biases than psychoanalysis. Accusing someone of conjunction fallacy leads naturally into listing the specific details that you think are burdensome and drive down the joint probability. Even so, do not lose track of the realworld facts of primary interest; do not let the argument become about psychology. Despite all dangers and temptations, it is better to know about psychological biases than to not know. Otherwise we will walk directly into the whirling helicopter blades of life. But be very careful not to have too much fun accusing others of biases. That is the road that leads to becoming a sophisticated arguer - someone who, faced with any discomforting argument, finds at once a bias in it. The one whom you must watch above all is yourself. Jerry Cleaver said: "What does you in is not failure to apply some high-level, intricate, complicated technique. It's overlooking the basics. Not keeping your eye on the ball." Analyses should finally center on testable real-world assertions. Do not take your eye off the ball.
A2: REPS CRITIQUES
Asteroid advocacy is key to alerting policymakers to the danger of NEAs
Morrison et al. 2002 -  NASA Astrobiology Institute (David, Alan W. Harris, Geoff Sommer, Clark R. Chapman, Andrea Carusi “ Dealing with the Impact Hazard” http://www.disastersrus.org/emtools/spacewx/NEO_Chapter_1.pdf)

It is only during the past two decades that scientists have become aware of the scope of the asteroid impact hazard. This topic was broadly reviewed in 1993, leading to publication of a thousand-page book Hazards Due to Comets and Asteroids (Gehrels, 1994) that remains the primary reference in this field. With surprising speed, this concern has been communicated to governments and the public (e.g., Morrison et al., 1994). Due to the advocacy of NEA researchers (with timely publicity from the collision of Comet Shoemaker-Levy 9 with Jupiter and two feature movies), policy makers and their constituents are aware that impacts are possible. It is less clear, however, that decision-makers are convinced that any major action needs to be taken to deal with the impact hazard. The advocacy role of the science community is pivotal, because the abstract nature of the low-probability threat diminishes the likelihood of a response by either policy makers or their constituents. In this chapter we discuss both the "facts" of the impact hazard and the associated issues of public perception and governmental response.
A large asteroid collision is possible within our lifetimes – need to talk about asteroids to alert society to the risk

Morrison et al. 2002 -  NASA Astrobiology Institute (David, Alan W. Harris, Geoff Sommer, Clark R. Chapman, Andrea Carusi “ Dealing with the Impact Hazard” http://www.disastersrus.org/emtools/spacewx/NEO_Chapter_1.pdf)

While it is highly improbable that a large (diameter > 1 km) NEA will hit the Earth within our lifetimes, such an event is entirely possible. In the absence of specific information, such a catastrophe is equally likely at any time, including next year. Society needs to be prepared to deal with this eventuality. In the meantime, however, the search for possible impactors will inevitably lead to false positives, NEAs that appear for some time to be a real threat. We need to consider the effect of such reports on society. As we discuss in the final sections of this chapter, impact hazard studies can be considered an applied science; that is, science applied to tangible needs of society. In determining an optimum or even advisable hazard mitigation strategy, the reaction of society to scientific information on the hazard should be considered. The NEO community has a social responsibility to ensure that its message is not just heard but comprehended by society at large. Since the hazard knows no national boundaries, it also behooves us to seek solutions that recognize the international constituency with a stake in impact prediction and prevention.
Need to engage in technical discussions about the asteroid threat to educate the public

Morrison et al. 2002 -  NASA Astrobiology Institute (David, Alan W. Harris, Geoff Sommer, Clark R. Chapman, Andrea Carusi “ Dealing with the Impact Hazard” http://www.disastersrus.org/emtools/spacewx/NEO_Chapter_1.pdf)

While NEO research embodies classic scientific objectives, studies of impact hazards form an applied science that may be judged by different criteria. In determining an NEO hazard mitigation strategy, we must consider the reaction of society. Such considerations are familiar to specialists in other fields of natural hazard, such as meteorology (with respect to storm forecasts) and seismology. NEO hazard specialists have the added difficulty of explaining a science that is arcane (orbital dynamics) and beyond personal experience (no impact disaster within recorded history). As the NEO community has begun to realize, it has a social responsibility to ensure that its message is not just heard but comprehended by society at large. The adoption of the Torino Impact Scale (Binzel, 1997, 2000) was a notable first step toward public communication, although the unique aspects of NEO detection and warning (particularly the evolution of uncertainty) continue to cause communications difficulties (Chapman, 2000).

Communication to the public is key to continued support for NEO surveys

Morrison et al. 2002 -  NASA Astrobiology Institute (David, Alan W. Harris, Geoff Sommer, Clark R. Chapman, Andrea Carusi “ Dealing with the Impact Hazard” http://www.disastersrus.org/emtools/spacewx/NEO_Chapter_1.pdf)

Once it is accepted that the impact hazard is a social and not just a scientific problem, it is a short step to allow that considerations of maximum social benefit may well constrain the scope and form of scientific investigation. That is, while the scientifically optimum level of uncertainty is zero, the socially optimum level is nonzero. It is neither possible nor affordable to remove risk and uncertainty entirely. This is not just a trite benefit-cost argument. Rather, scientific information can have marginal disutility. As an example, many might argue that society incurs a net cost for the science of nuclear physics, since nuclear proliferation is facilitated thereby. Nuclear test ban treaties rest upon a presumption of the disutility of the scientific and technical information derived from the tests. The inescapable conclusion is that if, despite its best intentions, the NEO community levies a perceived cost to society through mishandled or garbled communication, then society may well act to remove that cost by choosing not to support NEO surveys and related work.
A2: CONTROL CRITIQUE

The mindset of control over human destiny is critical to prevent extinction

VERSCHUUR 1996 (Gerrit, Adjunct Prof of Physics at U of Memphis, Impact: the Threat of Comets and Asteroids, p. 215)
Childhood's end marks the time when we recognize that the decisions we make now will determine our fate, barring random catastrophes of course. In just this way, our species struggles toward mental maturity, and it has only just begun to confront an awesome perspective. No one promised us a rose garden; if we want one, it is up to us to plant it. This is what I see behind the message of the comets and asteroids. Will we do something about assuring our long-term survival? Based on what we have seen about past impacts, unless we take this issue seriously, now, it is unlikely that civilization, and probably our species, will have a long-term future lasting thousands of years. To begin to take action means that we might have to transcend traditional thinking about how we came to be here, and where we are headed. To put this another way, to assure our long-term survival we may have to take charge of evolution in a conscious manner. For such a step there is no precedent in human history, or in the history of any species that ever roamed the earth. The point is that if evolution is driven by the occasional "random" impact that destroys a significant fraction of species alive at any time, taking steps to avoid a future collision is tantamount to seeking to control our destiny by avoiding what otherwise would have happened. Are we ready to join together to think about this? Can we even do anything to assure our survival? Should we bother?
A2: TRADEOFF/SPENDING
Early detection prevents expensive crash programs 

NAC 2010 (“Report of the NASA Advisory Council Ad Hoc Task Force on Planetary Defense,” Oct 6, http://www.nss.org/resources/library/planetarydefense/2010-NASAAdvisoryCouncilOnPlanetaryDefense.pdf)
The driving philosophy behind the national and international defense against NEOs should be, “Find them early.” Early detection of NEOs (especially those larger than 140 meters in size) is key to mounting an effective--and cost-effective--Planetary Defense effort. An adequate search, detection, and tracking capability could find hazardous objects several years or decades before they threaten impact. Early detection and followup tracking of hazardous NEOs eliminates any need for a standing defense capability by mission-ready deflection spacecraft with their high attendant costs. 6. Accurate orbital predictions based on an adequate and credible search and tracking capability will eliminate many ambiguous impact threats from NEOs, ruling out a collision long before an expensive deflection solution becomes necessary. This requires reducing the uncertainty in any NEO’s observed and predicted position. The Task Force refers to this strategy as “reducing the error ellipse” as rapidly as possible. 7. A relatively low-cost, early investment in search, track, and follow-up observations through ground- and space-based systems (including radar) is a powerful cost-saving strategy. Such a capability will pay off handsomely by enabling more accurate orbit determination; eliminating many predictions of NEOs with a worrisome probability of impact (an uncomfortably high, but uncertain, probability of Earth collision); and avoiding the launch of a deflection or even a transponder tracking spacecraft, each costing hundreds of millions of dollars.
A2: GOVERNMENT SHUTDOWN

TELLAM 2011 (Matt, considered by some to be America’s finest journalist, “Column: Media overhyped improbable government shutdown,” Oregon Daily Emerald, April 13)
A crisis was “averted” Friday evening when leaders of Congress and President Obama compromised on an agreement to shave roughly 38.5 billion of the 2011 budget — a whopping 1 percent. Included with the agreement was a spending bill that will fund the government for about the next week. Both the compromise and the spending bill still have to be approved by the House and Senate. The reason for the quotations above is that the shutdown was extremely unlikely to happen, despite what the media was saying. It probably isn’t shocking to anyone that the media used the vague possibility of the government “shutting down” to attract viewers. News agencies played off the fear and uncertainty to keep the American public glued to their laptops and television screens. A veritable buffet of hypothetical situations were served a la carte, allowing us to chose whichever situations frightened us the most or simply load our plates with all of them. To the media’s credit, if the government had shut down, it would indeed have been a crisis. It would have been unthinkable if military families or federal employees hadn’t been paid. But what the media really should have focused on was how likely a governmental shutdown actually was. The likelihood was less than the percentage cut of the budget. Regardless of how much posturing was going on by politicians prior to a deal being brokered, a governmental shutdown would have been so politically damaging for everyone involved that it simply would not have happened. Yes, there was fiery rhetoric from Republicans, trying to appeal to their base by making bombastic claims about shredding government spending. There were aggressive statements made by Democrats, claiming Republicans were attempting to turn the debate into a social policy issue over Planned Parenthood. In the end, politicians did what was politically necessary: They compromised. It is simply basic bargaining strategy. The NBA is going through a similar process right now. If a new collective bargaining agreement is not reached by the end of the summer, it is likely there won’t be a season next year (i.e. shutdown). There are reports that the players’ union and the owners are separated by large gulfs, particularly over the players’ salaries. Many teams are operating at heavy losses (i.e. deficits) because of the inflated salaries. Right now it would appear there won’t be an NBA season next year. That will change as the summer approaches. When individuals come to the bargaining table, they start with their most extreme demands. You don’t go to a Saturday market offering a thousand bucks for a leather wallet. Two opposite positions are laid out, and through negotiating you come to at least an acceptable, if not completely agreeable, outcome. News agencies either failed to acknowledge this or simply chose not to. They chose instead to focus on the visible players of the process, mainly President Obama, Senate Majority Leader Harry Reid and Speaker of the House John Boehner. They noted down what these individuals were saying and how far apart their opinions and goals were. According to their statements, a deal was not likely. But the easiest way for politicians to come to an agreement is to shirk responsibility in order to not appear to be kowtowing. It was not these individuals who formed the compromise. Rather, it was their underlings. The deal was really brokered by Reid’s chief of staff, David Krone; Obama’s legislative director, Rob Nabors and Boehner’s chief of staff, Barry Jackson. The media should have spent more time focusing on these individuals if they wanted to forecast how likely a shutdown was. The deal did seem to come at the last possible moment — what the media dubbed “the eleventh hour.” And many people were rightfully upset that it took so long to develop. If my paycheck was predicated on a funded government, I would probably be more upset about the politicians bickering when my family’s livelihood depended on their decision. But again, these types of situations always tend to unfold this way. It’s like a game of “chicken,” seeing which politician will break away first. What almost always happens in the end is both swerve their cars away at the last second to avoid a head-on collision. This is exactly what happened Friday night. Following the agreement, pundits eagerly looked to see who the “winners” and the “losers” of the agreement were. The sad reality is there really were no winners. Some people just didn’t lose as much as others. The government will continue to be funded for another week. Families dependent on the government will continue to be paid. Boehner looks like he won concessions from the Democrats. Obama and Reid look like flexible leaders. The only real “loser” was the media itself, which devoted its time to predicting what would happen if a shutdown were to happen. They would have been more useful examining what would happen if an asteroid collided with earth.
