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Inherency
(     ) Under the Status Quo, the Future of NASA is Bleak and Future Space Travel is Likely to Prove Fruitless. Zubrin ’10 (Robert. aerospace engineer, is president of the Mars Society and an author., June, 2010. Wrecking NASA: America's most wondrous and daring enterprise now points in a new direction—inward.  Commentary Magazine. DH) 
ON APRIL 15, Barack Obama traveled to Cape Canaveral. Speaking there to a closed audience of political allies,  the president laid out his soaring vision for America's space program. Under the Obama plan, NASA will spend $100 billion on human spaceflight over the next 10 years in order to accomplish nothing. It must be said that the president phrased his policy wonderfully so that—with the Kennedy Space Center workforce prudently excluded—the camp followers gathered for the occasion had no difficulty in providing the requisite applause. But beneath Mr. Obama's flowery rhetoric, his message was anything but Kennedy-esque. Translated into the English of mortals, he said: We choose not to go to the Moon, nor do other things, because they are hard. We do not want a goal that will serve to organize and measure the best of our energies and skills, because that challenge is one that we are unwilling to accept, one we are quite willing to postpone, and one which we will not win... The background to Obama's speech is as follows. In 2004, the Bush administration launched a program called Constellation to develop a set of flight systems, including the Orion crew capsule and the Ares 1 and Ares 5 medium and heavy-lift boosters, that together would allow astronauts to return to the Moon by 2020 and subsequently fly to destinations beyond. Under the plan announced by President Obama, almost all this will be canceled. The only thing preserved out of the past six years and $9 billion worth of effort will be a version of the Orion capsule—but one so stripped down that it will be useful only as a lifeboat for bringing astronauts down from the space station, not as a craft capable of providing a ride up to orbit. With the space-shuttle program set to end in the near future, what this means is that the only way Americans will be able to reach even low Earth orbit will be as passengers on Russian launchers. In his speech, however, the president chose to represent the abandonment of the Moon program not as a retreat but rather as a daring advance. "We've been to the Moon before," he said. "There's a lot more of space to explore." Obama proclaimed it was now time to set our sights on points beyond, to asteroids near Earth, and to Mars. Indeed, he is correct on all counts. But the president's plan makes no provisions for actually following such a course. Instead, it initiates a long stall. For example, as the first milestone in his allegedly daring program of exploration, Obama called for sending a crew to a near-Earth asteroid by 2025. Such a flight is certainly achievable. All an asteroid mission requires is a launch vehicle such as the Ares 5, a crew capsule (such as the Orion), and a habitation module similar to that employed on the space station. Had Obama not canceled the Ares 5, we could have used it to perform an asteroid mission by 2016—during Obama's own prospective second term. But the president, while calling for such a flight, is scrapping the programs that would make it possible.  The same holds true for the question of reaching Mars. From a technical point of view, we are much closer today to a manned Mars trip than we were to being able to send men to the Moon in 1961, when President Kennedy made his speech committing us to that goal. We reached our destination eight years later. Given true Kennedy-like commitment, we could have astronauts on the Red Planet within a decade. But president Obama chose to set that goal for the 2040s, a timeline so long and hazy as not to require him to 
 (Zubrin ’10 cont… no text omitted) 

actually do anything about it. Thus, under the Obama plan, NASA will be able to send astronauts anywhere it likes, provided that it begins work toward doing so only after he leaves office.  In an effort to lend the new program some sex appeal, the administration announced, with great fanfare, that its future budgets would provide some funds to support deliveries to the space station by new launch companies. This is a good idea, and long overdue, but not terribly important for the overall future or character of the space program, since NASA has been buying launches from private space firms for the past half-century. A few more launches to low Earth orbit subcontracted out to corporate vendors will change very little. The man responsible for devising the go nowhere space policy is the president's top scientific adviser, John Holdren, the director of the Office of Science and Technology Policy (OSTP). According to Holdren, the program's expensive ($10 billion per year) stalling game is justified. Eliminating any focused human-mission goals for NASA will supposedly allow the agency to develop more advanced technologies.  This, in turn, will make everything much more achievable at some point in the future, when plans to go somewhere are finally drawn up. To the uninitiated, such arguments may appear plausible, but they are false to the core.  Over the course of its history, NASA has employed two distinct modes of operation. The first, which prevailed in the human spaceflight program during the period from 1961 to 1973, may be called Apollo Mode. The second, prevailing in the human spaceflight effort since 1974, may be called Shuttle Mode.  In Apollo Mode, business is conducted as follows: First, a mission goal is chosen. Next, a plan is developed to achieve this objective. Following this, hardware designs are developed to implement that plan, and, if necessary, technologies are created to enable such hardware. The hardware set is then built, after which the mission is flown.  Shuttle Mode operates altogether differently. In this mode, technologies and hardware elements are developed in accord with the wishes of various technical communities. These projects are then justified by arguments that they might prove useful at some time in the future when grand flight projects are initiated.  Contrasting these two approaches, we see that Apollo Mode is destination-driven, while Shuttle Mode pretends to be technology-driven but is actually constituency-driven. In Apollo Mode, technology is developed to support an overall mission, which means the space agency's efforts are focused and directed. In Shuttle Mode, NASA's efforts are random and entropie.  Imagine two couples, each planning to build their own home. The first couple decide on what kind of house they want, hire an architect to design it in detail, then acquire the appropriate materials to build it. That is Apollo Mode. The second couple poll their neighbors each month for different spare house parts the neighbors would like to sell and buy them all, hoping to accumulate enough material to build a house eventually. When their relatives inquire why they are gathering so much junk, the second couple hire an architect to compose a house design that employs all the knick-knacks they have purchased. The house is never built, but an adequate excuse is generated to justify each purchase, thereby avoiding embarrassment. That is Shuttle Mode. In today's dollars, NASA's average budget from 1961 to 1973 was about $19 billion per year. That is the same as NASA's current budget. Yet because it had the focus provided by a definite goal that served to "organize its energies and skills," the NASA of the Apollo period
(Zubrin ’10 cont… no text omitted) 

was vastly more effective than the equally wellfunded agency is today.  COMPARING the brilliant record of achievement of NASA's human spaceflight program during the Apollo period with that of the past decade speaks for itself. It also in no way lets administrations between Kennedy's and Obama's off the hook. In technology development, too, the Apollo-era NASA was far superior, creating rocket  engines; heavy-lift launch vehicles; space communication, navigation, rendezvous, re-entry, landing, live support, spacesuit, and power technologies, and more—all during a 13- year period. In contrast, during the agency's last quarter century of random research, no new technologies of major significance were developed. It is this method of constituency-driven, unfocused, never-completed, and perpetually incoherent research activity that Holdren  proposes as the basis for NASA's night into the future.
Inherency
(     ) The status quo has cancelled plans to return to the moon because of flawed spending studies, this has led to an uncertain and aimless space policy - Spudis ’10 
(Paul D., Senior Staff Scientist at the Lunar and Planetary Institute, Deputy Leader of the Science Team for the Department of Defense Clementine mission to the Moon in 1994, member of the President’s Commission on the Implementation of U. S. Space Exploration Policy and was presented with the NASA Distinguished Public Service Medal, 2006 Von Karman Lectureship in Astronautics, awarded by the American Institute for Aeronautics and Astronautics, author or co-author of over 100 scientific papers and four books; “Can we afford to return to the Moon?”, The Once and Future Moon Blog – carried on the Smithsonian Air & Space website, http://blogs.airspacemag.com/moon/2010/12/can-we-afford-to-return-to-the-moon/, December 21, 2010; JAC, 6/9/2011)

We are almost at the end of a year that has seen major changes in our space program. We have in hand a report from a “blue ribbon” Presidential committee that concluded that Project Constellation, the architecture NASA had chosen to implement the Vision for Space Exploration, was not affordable at current funding levels but might be accomplished with an increase in the agency’s budget, on the order of an additional $3 billion per year. The committee presented architectural alternatives to Project Constellation, one of which eliminated the Moon in favor of a “flexible path” that allowed human missions to other destinations (e.g., an L-point, an asteroid) beyond low Earth orbit. I take issue with several points in the Augustine report and have commented on them at length in several previous posts of this blog. But now that the dust has settled and we have a “new direction” for our space program, its two principal deficiencies are evident. First, by discarding the clear strategic direction provided by the VSE, we have entered an era of uncertainty and aimlessness of purpose in our space program. This institutional drift is reflected in nearly daily stories about NASA – new missions studies, new launch vehicles, the endless personal backbiting amongst the space internet cognoscenti. Second, the assertion of the report that return to the Moon is “unaffordable” is simply wrong. How you go to the Moon and what your mission is there determines cost and all the committee looked at were cost models for the existing program and minor variants on it.

Advantage/Harms: Off The Rock – Extinction Inevitable
(     ) Humanity could face extinction this century if we fail to colonize -  Sandberg, Matheny, and Cirkovic, ‘08, (Anders Sandberg—James Martin Research Fellow, Future of Humanity Institute, Oxford University; Jason G. Matheny, Special Consultant, Center for Biosecurity, U of Pittsburgh Medical Center and PHD Candidate Health Policy @ Johns Hopkins; and Milan M. Cirkovic, Senior Research Associate, Astronomical Observatory, Belgrade and Asst. Prof of Physics U of Novi Sad in Serbia and Montenegro) Bulletin of the Atomic Scientists Online, September 9, 2008, http://www.thebulletin.org/web-edition/features/how-can-we-reduce-the-risk-of-human-extinction, Atlanta Urban Debate League – Novice Packet)
The facts are sobering. More than 99.9 percent of species that have ever existed on Earth have gone extinct. Over the long run, it seems likely that humanity will meet the same fate. In less than a billion years, the increased intensity of the Sun will initiate a wet greenhouse effect, even without any human interference, making Earth inhospitable to life. A couple of billion years later Earth will be destroyed, when it's engulfed by our Sun as it expands into a red-giant star. If we colonize space, we could survive longer than our planet, but as mammalian species survive, on average, only two million years, we should consider ourselves very lucky if we make it to one billion. Humanity could be extinguished as early as this century by succumbing to natural hazards, such as an extinction-level asteroid or comet impact, supervolcanic eruption, global methane-hydrate release, or nearby supernova or gamma-ray burst. (Perhaps the most probable of these hazards, supervolcanism, was discovered only in the last 25 years, suggesting that other natural hazards may remain unrecognized.) Fortunately the probability of any one of these events killing off our species is very low--less than one in 100 million per year, given what we know about their past frequency. But as improbable as these events are, measures to reduce their probability can still be worthwhile. For instance, investments in asteroid detection and deflection technologies cost less, per life saved, than most investments in medicine. While an extinction-level asteroid impact is very unlikely, its improbability is outweighed by its potential death toll.

Advantage/Harms: Off The Rock – Extinction Inevitable
(     ) Extinction risks are increasing rapidly, the only chance of human survival is colonization of space - Hawking ’10 (Stephen Hawking, Director of Research at the Centre for Theoretical Cosmology at Cambridge University, Ph.D. in Cosmology and 12 additional honorary doctorate degrees, Presidential Medal of Freedom recipient, 30 years as the Lucasian Professor of Mathematics at Cambridge and former Fellow of Gonville and Caius College, “Abandon Earth - or Face Extinction”, interview with Big Think, http://bigthink.com/ideas/21691, August 6 2010, JAC 7/8/2011)

I believe that the long-term future of the human race must be in space. It will be difficult enough to avoid disaster on planet Earth in the next hundred years, let alone the next thousand, or million. The human race shouldn't have all its eggs in one basket, or on one planet. Let's hope we can avoid dropping the basket until we have spread the load. I see great dangers for the human race. There have been a number of times in the past when its survival has been a question of touch and go. The Cuban missile crisis in 1963 was one of these. The frequency of such occasions is likely to increase in the future. We shall need great care and judgment to negotiate them all successfully. But I'm an optimist. If we can avoid disaster for the next two centuries, our species should be safe, as we spread into space. If we are the only intelligent beings in the galaxy, we should make sure we survive and continue. But we are entering an increasingly dangerous period of our history. Our population and our use of the finite resources of planet Earth, are growing exponentially, along with our technical ability to change the environment for good or ill. But our genetic code still carries the selfish and aggressive instincts that were of survival advantage in the past. It will be difficult enough to avoid disaster in the next hundred years, let alone the next thousand or million. Our only chance of long term survival, is not to remain inward looking on planet Earth, but to spread out into space. We have made remarkable progress in the last hundred years. But if we want to continue beyond the next hundred years, our future is in space. That is why I'm in favor of manned, or should I say "personed," space flight.
Advantage/Harms: Off The Rock – Extinction Inevitable

(     ) Multiple scenarios risk human extinction -  Tschakert et. al. ’11 (Petra Tschakert, Assistant Professor of Geography; Karl Zimmerer, Professor and Department Head of Geography; Brian King, Assistant Professor of Geography; Seth Baum, Graduate Assistant and Ph.D. student in Geography and Chongming Wang, Teaching Assistant, Geography. – all work at Pennsylvania State University; “Human Extinction”; https://www.e-education.psu.edu/geog030/book/export/html/307, JAC, 7/8/2011)
Recall from Module 8 that a hazard is a possibility of an event that causes harm. A human extinction hazard is thus a possibility of an event that causes human extinction. For better or worse, there exist quite a few human extinction hazards. Here are some important ones: Climate change. We already know that the climate is changing, and that these changes are harming humanity. What we don't know is exactly how harmful climate change will be. We can hope that climate change will be relatively mild and easy to adapt to. However, it might not be. Worst-case scenarios for climate change are frightening, including the possibility that large portions of Earth's land mass will become too warm for mammals to survive. Many species would go extinct under these worst-case scenarios. Humans could be one of them. But it is important to understand that such scenarios would unfold over time scales of decades or centuries. Exactly what the impacts end up being could depend heavily on what else is going on in society during this time. This means that we should view climate change as being part of the human society system. That said, the worst-case scenarios for climate change really are so severe that they 
(Tschakert et. al. ’11 cont… no text omitted) 
could cause human extinction. Biodiversity loss. Earlier in this module we used the house of cards (or Jenga) metaphor for ecosystem resilience. As more species go extinct, it becomes more likely for ecosystems to collapse. Given how many species are endangered, it is difficult to put an upper limit on how severe the ecosystem collapses could be. The collapses could be so severe that human extinction is threatened. The current honey bee colony collapse situation illustrates this. Without honey bees, humans would struggle - and perhaps fail - to grow many important crops. As more biodiversity is lost, we may find ourselves learning the hard way how important it is to our civilization and indeed our very survival. Pandemics. In Module 8 we saw that biological hazards have lead to some of the most severe disasters in human history, such as the bubonic plague and the "Spanish" flu. Another pandemic could occur. Indeed, in recent years there have been several near-pandemics, including severe acute respiratory syndrome (SARS) and new flu strains. Due to genetic diversity within the human population, it is unlikely for one pathogen to kill everyone. Probably some people will happen to have immunity. But this is not guaranteed, and meanwhile the devastation from a major pandemic could be so severe that civilization never recovers. Nuclear warfare. In Module 2 we learned that arms races are examples of positive feedback loops. During the Cold War, the arms race between the United States and the Soviet Union was so extensive that it produced enough nuclear weapons to cause destruction worldwide. The Cold War is now over, but many of these weapons still exist. Meanwhile, other countries are pursuing nuclear weapons. The destruction from even a regional nuclear warfare would be global, because smoke from the weapon detonations would blacken the sky, reducing the amount of sunlight available for crops (a phenomenon sometimes known as nuclear winter). The threat of nuclear warfare is lower now than it was during the Cold War (when there were a few near-misses). But as long as nuclear weapons still exist, the threat will not be zero. The question is, will the world's nuclear powers continue to act collectively to avoid global destruction? Asteroids and comets. In Module 8 we noted that asteroids and comets are examples of global-scale natural hazards, and that NASA (among other space agencies around the world) is working on monitoring the skies for them. If a large enough asteroid or comet hits Earth, then it could cause human extinction, as well as the extinction of many, many other species. The destruction would come from the impact itself (which could cause massive tsunamis) and from the large amount of dust that kicks up into the atmosphere (which is similar to the effects of nuclear weapon detonation). Fortunately, large asteroid and comet impacts are not likely to happen any time soon. In general, the most likely human extinction scenarios are those related to human activity, including all of the other scenarios discussed on this page.
Advantage/Harms: Off The Rock – Extinction Inevitable

(     ) Multiple threats for global extinction are nearing a tipping point - Cairns ’10 (John, Jr., University Distinguished Professor of Environmental Biology Emeritus and Director Emeritus, University Center for Environmental and Hazardous Materials Studies at Virginia Polytechnic Institute and State University; “Threats to the Biosphere: Eight Interactive Global Crises”; Journal of Cosmology, 2010, Vol 8, 1906-1915, June 2010, http://journalofcosmology.com/ClimateChange103.html, JAC, 7/8/2011)
Eight global crises – human economy, climate change, exponential human population growth, ecological overshoot, biotic impoverishment and the reduction of biodiversity, renewable resource depletion, energy allocation, and environmental refugees – affect each other and affect and are affected by the biosphere. Some, perhaps all, are close to tipping points that, if tipped, will result in irreversible change. And yet, no sense of urgency is apparent. If any one of the eight interactive crises passes a tipping point, it will probably act as a threat multiplier for the remaining crises. Both politicians and the average citizen believe that priorities can be established for these interactive crises, but such an option is not viable for a highly interactive system. Polls indicate that most people place economic growth as the highest priority for human society, even though the highest status should be given to the master biospheric life support system to which all other systems are subordinate. 1. Tipping Points Most complex ecological and social systems have one or more tipping points beyond which change is irreversible (e.g., Catton 1982). Passing a tipping point in any one of the eight, complex systems (human economy, climate change, exponential human population growth, ecological overshoot, biotic impoverishment and reduction of biodiversity, renewable resource depletion, energy allocation, environmental refugees) would produce a ripple effect in the other seven and probably throughout the entire biospheric life support system (Solomon et al. 2009). Reducing risk in the context of the eight interactive global crises would be a difficult undertaking even if the task only involved scientific evidence. Mixed into the responsibility of reduction of risk and avoiding tipping points is the general public’s assessment of important issues for the planet. Gertner (2009) quotes a poll, conducted by the Pew Research Center two days after President Obama was sworn in, that ranks "the issues Americans said were the most important priorities for this year [2009]. At the top of the list. . . jobs and the economy. . . Farther down, well after terrorism, deficit reduction and energy . . . was climate change. It was priority No. 20. That was last place." . . . Although scientific studies of the eight interactive global crises is dauntingly complex, the global climate crisis has shown that, despite a huge, still increasing mountain of evidence, public concern about climate change diminished as the evidence increased. Doubts sown by climate change "skeptics" was undoubtedly a significant factor, but the human decision making process is probably the decisive factor. If so, then more research into the area of decision science would be prudent. 12. Conclusions A tyranny surfaces when decisions are based primarily on components of any highly interactive system – decisions should be based on the whole rather than the parts. This situation is exacerbated when political concessions are made on individual components that are the focus of special interests groups and that are deleterious to the entire system (e.g., fossil fuel subsidies). Most politicians and the general public favor economic growth, so discussion of climate change is likely to be regarded as subversive. At present, the most discussed interactive global crisis is climate change, but a well financed organization of 

(Cairns ’10 cont… no text omitted)
"deniers" has blocked any effective remedial action. An unwritten, very effective taboo is active in discussions of exponential human population growth. Ecological overshoot is not regarded as a crisis because the consequences are not yet visible to many people in developed countries. Of course, most people in developing countries are well aware of the ecological overshoot crisis, although they would use different words to describe it. The biodiversity crisis has received much attention in the news media, but little effective corrective action has been attempted (e.g., polar bears). A huge number of people live in cities and have little or no connection to natural systems; however, this situation cannot be the main explanation for the lack of empathy for natural systems. Renewable resource depletion is a major problem (e.g., Amazon forests). Although a few sanctuaries have been established and portions of old growth forests have been temporarily preserved, depletion of natural resources is, in general, much more rapid than their regeneration. Energy allocation is mostly based on ability to pay, although some countries have subsidies for the poor. Combustion of fossil fuels, especially coal, has exacerbated global warming and other types of climate change. Better insulation of buildings would save much energy, but the incentives to do so on a massive scale are lacking. Development of non-carbon alternative energy sources (e.g., solar, wind) is beginning to pick up speed, but the need is greater than the action. Nuclear energy is non-carbon, but problems remain, such as terrorism; storage of long-term, high-level wastes; and the availability of huge amounts of cooling water. A massive wave of environmental refugees has not yet appeared, but flooding of low lying islands, estuaries, and heavily populated coastal areas is in the near future if present trends continue. Such incidents as a major decrease in agricultural productivity, greatly reduced freshwater supplies, continued exponential human population growth, further increases in environmental endocrine disruptors, or pandemic diseases could initiate massive migrations. One hopes none of these crises will ever worsen, but robust information indicates they will. Regrettably, most people and most politicians are either unaware or in denial about the existence of these crises. 

Advantage/Harms: Off the Rock – Weighing
(     ) Extinction risks are the largest possible impact - Tschakert et. al. ’11 (Petra Tschakert, Assistant Professor of Geography; Karl Zimmerer, Professor and Department Head of Geography; Brian King, Assistant Professor of Geography; Seth Baum, Graduate Assistant and Ph.D. student in Geography and Chongming Wang, Teaching Assistant, Geography. – all work at Pennsylvania State University; “Human Extinction”; https://www.e-education.psu.edu/geog030/book/export/html/307, JAC, 7/8/2011)

Given the many major interconnections between human systems and environmental systems, we should expect human extinction to have major environmental consequences. Here are the main reasons why this is indeed the case. Impacts of the extinction event. Depending on how humans go extinct, environmental systems could also be significantly affected. If there is a pandemic that only infects humans, then the extinction event itself would not have much effect on the environment. However, for other extinction scenarios, the impacts would be quite large. As we've seen in this course, climate change and biodiversity loss harm natural systems at least as much as they harm human systems, with many non-human species going extinct. The explosions and atmospheric dust accumulation from nuclear weapon detonation or asteroid or comet impact would affect all species equally, except for those in deep sea ecosystems that get their energy from hydrothermal vents instead of sunlight. While it is unlikely that any one event would end all life on Earth, the event would probably eliminate a significant portion of the species now alive. Consequences of Earth without humans. Human impact on Earth systems is so large that this era of Earth's history is known as the anthropocene. Without further human influence, ecosystems would evolve in very different directions. Ecosystems would not return to exactly how they were before humans. If nothing else, the many lingering artificats of human civilization would prevent this from happening. But some return would occur, as would other novel changes. Some of these consequences are explored in the book The World Without Us by Alan Weisman. To get an overview of the ideas presented there, please view this timeline. Consequences of life beyond Earth. In the Module 3 reading Long-Term Sustainability, it was discussed that Earth will eventually become [un]inhabitable [sic] for all life, and that humans could help life survive into the rest of the universe by colonizing space. However, if humans go extinct, then this could not happen. Thus, the threat of human extinction is also the threat of all life on Earth failing to make it into the rest of the universe. That means that means that when it comes to human extinction hazards, the stakes are literally galactic in scale, or even larger.

Advantage/Harms: Off the Rock – Weighing
(     ) The risk of extinction in the near future is high, even if we lose probability magnitude outweighs - Matheny ‘07 (Jason G,  research associate with the Future of Humanity Institute at Oxford University, where his work focuses on technology forecasting and risk assessment - particularly of global catastrophic risks and existential risks.[1] He previously worked for the World Bank, the Center for Biosecurity, the Center for Global Development, and on national security projects for the US government. He is a Sommer Scholar and PhD candidate in Applied Economics at Johns Hopkins University. He holds an MPH from Johns Hopkins, an MBA from Duke University, and a BA from the University of Chicago. Risk Analysis Vol. 27, “Reducing the Risk of Human Extinction”, http://www.physics.harvard.edu/~wilson/pmpmta/Mahoney_extinction.pdf//sb) 

 It is possible for humanity (or its descendents) to survive a million years or more, but we could succumb to extinction as soon as this century. During the Cuban Missile Crisis, U.S. President Kennedy estimated the probability of a nuclear holocaust as “somewhere between one out of three and even” (Kennedy, 1969, p. 110). John von Neumann, as Chairman of theU.S. Air Force Strategic Missiles Evaluation Committee, predicted that it was “absolutely certain (1) that there would be a nuclear war; and (2) that everyone would die in it” (Leslie, 1996, p. 26). More recent predictions of human extinction are little more optimistic. In their catalogs of extinction risks, Britain’s Astronomer Royal, Sir Martin Rees (2003), gives humanity 50-50 odds on surviving the 21st century; philosopher Nick Bostrom argues that it would be “misguided” to assume that the probability of extinction is less than 25%; and philosopher John Leslie (1996) assigns a 30% probability to extinction during the next five centuries. The “Stern Review” for the U.K. Treasury (2006) assumes that the probability of human extinction during the next century is 10%. And some explanations of the “Fermi Paradox” imply a high probability (close to100%)of extinction among technological civilizations (Pisani, 2006).4 Estimating the probabilities of unprecedented events is subjective, so we should treat these numbers skeptically. Still, even if the probability of extinction is several orders lower, because the stakes are high, it could be wise to invest in extinction countermeasures. 

Advantage/Harms: Off the Rock – Weighing

(     ) Even a 1% risk of extinction outweighs the certainty of immediate and large costs - Ng ‘11 (Yew-Kwang  Monash University, Clayton, 3800, Australia “Consumption tradeoff vs. catastrophes avoidance: implications of some recent results in happiness studies on the economics of climate change”, Climatic Change (2011) 105:109–127, DOI 10.1007/s10584-010-9880-z http://www.springerlink.com/content/kqm7g44747071460/fulltext.pdf, Atlanta Urban Debate League – Novice Packet) 
It may well be the case that, a hundred years or so from now, we will have invented something that effectively solve the problem of climate change such that our current substantial investment to address the problem may be largely wasted. However, even if there is just a 1% chance that there is a time bomb on the plane, most of us will avoid taking the plane at great costs. We willingly incur such costs knowing that we will almost certainly (99%) be wasting such costs. But it is still better than being on board and having a 1% chance of death! Even just a 1% chance of avoiding or reducing a huge catastrophe of human extinction should require us to be willing to incur immediate and big costs. Similarly, while estimation involving the far future is not very reliable, such uncertainties should bias us towards the precautionary side rather than towards business as usual, as correctly emphasized by Dietz and Stern (2008); see also Barker (2008).

Advantage/Harms:  Aerospace Industry – Brink
(     ) The industrial base is key to our economy, government funding of space exploration is key to ending the current lack of funding and uncertainty in the industry - Slazer ‘ 11 (Frank, Former aerospace executive with 30 years experience at Northrop Grumman, Boeing, and United Launch Systems, current President of the United States Astronautically Society and Vice President of the Space Aerospace Industries Association, Masters of Business Administration from U of California – Irving, “Contributions of Space to National Imperatives” Testimony before the Senate Committee on Commerce, Science and Transportation— Subcommittee on Science and Space, http://www.aia-aerospace.org/assets/testimony_051811.pdf. 5/18/11, JAC 7/29/2011]

Space programs are essential to our national, technological and economic security. U.S.-developed space technology and its many spin-offs have fueled our economy and made us the unquestioned technological leader in the world for two generations. U.S. economic and technological leadership enabled us to prevail in the Cold War and emerge as the world leader in a new era. AIA was disappointed that the president’s fiscal year 2012 budget proposal underfunds NASA by nearly $800 million below its authorized level—$19.4 billion—agreed upon just last fall. Given the current fiscal environment, AIA believes that the level of funding proposed by the administration for NASA provides at least the minimum required for its important programs. It is therefore imperative that NASA receive the full amount of the president’s fiscal year 2012 budget request of $18.7 billion. When allocating this funding, AIA’s position is that funding for NASA should reflect the budget priorities as outlined in the NASA Authorization Act of 2010 as closely as possible. The Need for Program Stability Despite the clear bipartisan direction provided in the NASA Authorization Act of 2010 and in the fiscal year 2011 Continuing Resolution (CR), substantial uncertainty remains over the direction NASA will take—most specifically on the new heavy-lift space launch system. The impact of the long delayed fiscal year 2011 CR, the current budget climate and the impending gap in America’s ability to launch crews into space—after decades of ever increasing capability—are causing ripple effects throughout the space industrial base and highly trained space workforce in both private and public sectors. Fluctuating budgets and delayed programs take their toll on schedule, production and maintaining a skilled workforce—exacerbated by the winding down of the space shuttle program. This funding and programmatic instability may result in the permanent loss of this highly skilled, unique human capital by reducing the options for retaining this specially trained and skilled workforce. Our nation’s aerospace workforce is a perishable national treasure; experienced aerospace talent, once lost, may be unrecoverable and new workers without this critical experience may take years to train. Unfortunately, the on-again off-again plans for the Shuttle’s replacement over the past decade have led to considerable uncertainty not only at NASA—where civil service positions are protected—but across the entire industrial base where firms are faced with wrenching decisions to let highly skilled personnel go because of the lack of clear direction. At a time when the space shuttle is being retired and the United States is paying Russia over $60 million a seat to get crews to the International Space Station, it is critical that NASA’s new programs for exploration and crew transportation be adequately funded to remain on track. Fifty years after astronaut Alan Shepard became America’s first man in space, two generations of Americans have never known a time when we were not engaged in human space flight. But let us be clear, this is a legacy not an entitlement— without continued investment, this could become the last generation of 
(Slazer ’11 cont.. no text omitted)

Americans being members of a space faring society. In addition to workforce impacts, failure to stick to a space program funding plan makes it difficult to manage them effectively; sends mixed signals to an industry making long term investments; and places these programs at risk of overruns or cancelation—jeopardizing the investments already made by taxpayers. NASA’s research and development efforts have consistently produced ground-breaking technologies with benefits for nearly everyone on the planet. Investments made in NASA have produced invaluable benefits to our national security, economic prosperity and national prestige and should be pursued as sound economic stimulus. NASA Space Investment Benefits All Sectors, Including National Security The U.S. military and national security communities rely on the space industrial base to provide them with capabilities required to keep our nation secure. Our space industrial base designs, develops, produces and supports our spacecraft, satellites, launch systems and supporting infrastructure. These systems are often produced in small or even single numbers. We need to keep this base healthy to maintain our competitive edge. Interruptions or cancellations negatively impact large companies and can be catastrophic to smaller firms—often the only entities with the unique abilities to produce small but critical components on which huge portions of our economy, infrastructure and security depend. As an example, only one firm in the United States produces ammonium perchlorate—a chemical used in solid rocket propellants including the space shuttle solid rocket motors, other space launchers and military applications. Retiring the shuttle will impact all these other users as costs rise due to a smaller business base. The U.S. military and national security communities rely on the space industrial base to provide them with capabilities they require to keep our nation secure. Due to export restrictions on space technology and limited commercial markets for space systems, key elements within industry often must depend on stable government programs for survival. This two-way, symbiotic relationship means that in order to keep our overall national security strong, both sides of this relationship are critical. Given the lack of a large external space market, such as exists in civil aviation, if government spending pulls back from investing in the space domain—be it in NASA, the Defense Department or Intelligence Community—the industrial base will shrink accordingly. This will mean capacity loss and potentially leaves the United States incapable of building certain national security assets in the future. Investing in NASA Benefits STEM Education Developing the aerospace workforce of the future is a top issue for our industry. NASA’s space programs remain an excellent source of inspiration for our youth to study the STEM disciplines—science, technology, engineering and math—and to enter the aerospace workforce. In fact, the exciting periods of our space program history are reflected in the demographics of our industry and the influx of young workers they engendered. Unfortunately, the state of education for our young people is today in peril, including poor preparation for STEM disciplines. American students today rank 25th in math and 17th in science internationally. Low graduation rates of students in those fields and an overall lack of interest in STEM education contribute to a looming shortage of workers qualified to become professionals in our high tech industries. A recent study, Raytheon found that most middle school students would rather do one of the following instead of their math homework:
(Slazer ’11 cont.. no text omitted)

clean their room, eat their vegetables, go to the dentist or even take out the garbage. This lack of interest extends into interest 6 in aerospace. For example, in a 2009 survey 60 percent of students majoring in STEM disciplines found the aerospace and defense industry an unattractive place to work. 2 One of the reasons for the lack of interest in aerospace and defense could be the uncertainty of NASA programs. 3 Just as the recent Wall Street crisis turned young people away from financial careers, lack of job security in aerospace will hurt recruiting efforts. The video gaming industry has captured the magic to attract young people, while space—despite its history and potential—has lagged behind. In some instances, our own employees discourage their children from pursuing careers in aerospace engineering due to the uncertainty of future programs and career prospects. A commitment to a robust human spaceflight program will help attract students to STEM degree programs and help retain the current workforce—which also benefits national security space programs, many of which are not in the open. While AIA and NASA are vigorously engaged in the “supply” side of the equation— exciting and inspiring students to study math, science and engineering—it’s the “demand” side that needs Congressional action by providing the resources needed for visible and inspiring aerospace projects. These, in turn, provide young people with exciting programs to work on in the near future and on an ongoing basis. A robust and sustainable space exploration program is essential to building a future aerospace workforce capable of technological innovation and economic competitiveness. Investments in NASA Have Increased Economic Prosperity Since its beginnings, NASA has been at the forefront in developing new technologies to meet the challenges of space exploration and much of what has been developed has had benefits in other areas. The list of NASA-derived innovations is impressive and wide-ranging, including memory foam cushions, video image stabilization technology, cordless power tools, power sources for heart defibrillators, ventricular assist pumps for heart disease, portable breathing systems for firefighters and many others. These NASA-enabled innovations are not just old history; for example, today the International Space Station is enabling us to develop new vaccines to protect people from Salmonela and MRSA pathogens by exploiting the organism’s response to the weightless environment. Past NASA investments such as the Apollo moon landing program stimulated technology development like the miniaturization of electronic circuits. Electronic computers were first created during World War II, but miniaturization in the 1960’s enabled the first personal computers to be created in the late 1970’s and early 1980’s— by a generation of inventors who grew up during the Apollo era. In fact, today a number of new commercial space systems are being developed by entrepreneurs who have made their fortunes in information technology or other fields, but whose intellectual development was inspired during Apollo. NASA is a Source of National Pride And then there are space program benefits that don’t have a dollar figure attached— those unquantifiable “know it when you see it” benefits that reap long-term rewards— increasing our nation’s pride in our abilities and garnering attention from across the globe. These include the already mentioned Apollo program, the space shuttle and planetary spacecraft which have
(Slazer ’11 cont.. no text omitted)

revealed the wonders of our solar system as well as spacecraft which have helped us understand our home planet and the universe. If there is one area where the world unquestionably looks to the U.S. for leadership, it is in our space program. Conclusion The future of U.S. space investments are threatened due to our constrained fiscal environment. While cutting the federal deficit is essential to assuring our economic future, cutting back on exploration investments is a penny-wise but pound-foolish approach that will have an infinitesimal impact on the budget deficit. Cutting exploration any further threatens our economic growth potential and risks our continued national technical leadership overall—even as emerging world powers increase their investments in this important arena. China, India, South Korea and other rapidly developing economies are investing in space technology. In the decade ahead, our nation’s future in space will likely see one or more commercially developed American crew vehicles supporting the International Space Station and potentially new commercial space stations, as well as a robust NASA multipurpose crew exploration vehicle and new heavy lift launch system that will be getting ready for new missions of exploration beyond Earth orbit. But this bright and inspiring future is dependent on our nation continuing to make the critical investments in programs and technologies needed to lead in space. In conclusion, the United States human spaceflight program is at a critical juncture. As a nation we can choose to continue our leadership in manned exploration and innovation or inevitably fall behind. 

Advantage/Harms:  Aerospace Industry – Brink
(     ) The aerospace industry is key to the U.S. economy but it will be permanently crippled unless we enact plan now - Maser ’11 [Jim. President of Pratt & Whitney Rocketdyne, Masters degrees in Engineering and Business Administration, former research fellow at NASA, former president and CFO of SpaceX and former president and GM of Sea Launch a partnership with Boeing, “A Review of NASA’s Exploration Program in Transition: Issues for Congress and Industry” Testimony before US House Committee on Science, Space, and Technology: Subcommittee on Space and Aeronautics, http://www.pw.utc.com/media_center/executive_speeches/jim_maser_03-30-2011.asp, . 3/30/11, JAC, 7/29/2011]

It is true that we face many other significant challenges and that our country is going through a period of transition. However, we must not lose sight of the fact that the aerospace industry directly employs more than 800,000 people across the country, and supports more than two million middle class jobs and 30,000 suppliers from all 50 states, with total industry sales in 2010 exceeding $216 B[illion]. As a result, the health of the aerospace engineering and manufacturing base in America is a crucial element of our continued economic recovery and employment growth. But in addition to that, the aerospace industry is unique in its contribution to national security. And if the highly skilled aerospace workforce in the United States is allowed to atrophy, it will have widespread consequences for our future wellbeing and success as a nation. The U.S. space community is at a crossroads and facing an uncertain future that is unlike any we have seen in decades. This uncertainty significantly impacts our nation’s ability to continue exploring space without being dependent on foreign providers. It also has implications for our national security and the U.S. industrial base. Thirteen months ago, NASA administrator Charlie Bolden called me, as well as several other aerospace manufacturers, to tell us that the Constellation program had been cancelled. \In the 13 months since that call, NASA has yet to identify a strategy to replace the Space Shuttle. There does not appear to be consensus within the Administration regarding the need for the Space Launch System (SLS) and Multi-Purpose Crew Vehicle (MPCV), and clearly there is not a consensus between Congress and the Administration on NASA’s priorities. This uncertainly has our industry partners and suppliers very concerned about how we can position our businesses to meet NASA’s needs, while retaining our critical engineering and manufacturing talent. It is creating a gap which our industry will not be able to fill. When the Apollo program ended in 1975, there was a gap of about six years prior to the first flight of the Space Shuttle program. However, the Shuttle program had been formally announced in January 1972. So, although there was a gap in U.S. human spaceflight, there was not a gap in work on the next generation system. Clearly this transition was difficult for industry. NASA budgets were reduced but the industry adapted to this new reality. During the Space Shuttle era, we saw NASA budgets flattening, declining to less than one percent of the federal budget. And although the space industry would have liked to have seen overall increases, we knew how to plan our business, how to invest, how to meet our customers’ needs, and how to compete. But the situation now is much worse. It poses a much greater risk to the U.S. space community, to the engineering workforce, and to U.S. leadership in space. The difference between the Apollo-Shuttle transition and the Shuttle-next generation space exploration system transition is the perilous unknown. We simply do not know what is next. Congress passed an authorization bill that directs NASA how to move to the next generation program. But NASA has said that due to the Constellation contractual obligations 
(Maser ’11 cont.. no text omitted)

they are limited in moving forward with the Authorization bill. This situation is creating a host of problems, and it urgently needs to change. If NASA is going to be relieved of Constellation 
obligations, we need to know how the workforce will be transitioned and how the many financial investments will be utilized for future exploration efforts. Whereas the Apollo-Shuttle transition created a gap in U.S. human access to space, this next transition is creating a gap in direction, purpose, and in future capabilities. In order to adequately plan for the future and intelligently deploy resources, the space community needs to have clear goals. Up until two years ago, we had a goal. We had a national space strategy and the plan to support it. Unfortunately, at this point, that plan no longer exists. This lack of a unified strategy coupled with the fact that the NASA transition is being planned without any coordination with industry leaders, makes it impossible for businesses like mine to adequately plan for the future. How can we right-size our businesses and work towards achieving greatest efficiency if we can’t define the future need? This is an impossible task. So, faced with this uncertainty, companies like mine continue fulfilling Constellation requirements pursuant to the Congressional mandate to capitalize on our investment in this program, but we are doing so at significantly reduced contractual baseline levels, forcing reductions in force at both the prime contractor and subcontractor levels. This reality reflects the fact that the space industrial base is not FACING a crisis; we are IN a crisis. And we are losing a National Perishable Asset ... our unique workforce. The entire space industrial base is currently being downsized with no net gain of jobs. At the same time we are totally unclear as to what might be the correct levels needed to support the government. Designing, developing, testing, and manufacturing the hardware and software to explore space requires highly skilled people with unique knowledge and technical expertise which takes decades to develop. These technical experts cannot be grown overnight, and once they leave the industry, they rarely return. If the U.S. develops a tremendous vision for space exploration five years from now, but the people with these critical skills have not been 
preserved and developed, that vision will disappear. We need that vision, that commitment, that certainty right now, not five or ten years from now, if we are going to have a credible chance of bringing it to fruition. In addition to difficulties in retaining our current workforce, the uncertainty facing the U.S. space program is already having a negative impact on our industry’s ability to attract new talent from critical science, technology, engineering and mathematics. Young graduates who may have been inspired to follow STEM education plans because of their interest in space and space exploration look at the industry now and see no clear future. This will have implications on the space industrial base for years to come. Access to space plays a significant part in the Department of Defense’s ability to secure our nation. The lack of a unified national strategy brings uncertainty in volume, meaning that fixed costs will go up in the short term across all customers until actual demand levels are understood. Furthermore, the lack of space policy will have ripple effects in the defense budget and elsewhere, raising costs when it is in everyone’s interests to contain costs. Now, it is of course true that there are uncertainties about the best way to move forward. This was true in the early days of space exploration and in 
(Maser ’11 cont.. no text omitted)

the Apollo and Shuttle eras. Unfortunately, we do not have the luxury of waiting until we have all the answers. We must not “let the best be the enemy of the good.” In other words, selecting 
a configuration that we are absolutely certain is the optimum configuration is not as important as expeditiously selecting one of the many workable configurations, so that we can move forward. This industry has smart people with excellent judgment, and we will figure the details out, but not if we don’t get moving soon. NASA must initiate SLS and MPCV efforts without gapping the program efforts already in place intended to support Constellation. The time for industry and government to work together to define future space policy is now. We must establish an overarching policy that recognizes the synergy among all government space launch customers to determine the right sustainable industry size, and plan on funding it accordingly. The need to move with clear velocity is imperative if we are to sustain our endangered U.S. space industrial base, to protect our national security, and to retain our position as the world leader in human spaceflight and space exploration. I believe that if we work together we can achieve these goals. We are ready to help in any way that we can. But the clock is ticking.
Advantage/Harms:  Aerospace Industry – Brink

(     ) The aerospace industry is facing an economic crunch - UPI ‘11[United Press International, newswire service; “Problems ahead for aerospace industries”; 6/8/2011; http://www.upi.com/Business_News/Security-Industry/2011/06/08/Problems-ahead-for-aerospace-industries/UPI-29641307557417/; Boyce]

NEW YORK, June 8 (UPI) -- Analysts say worldwide aerospace and defense industries in the next few years will face unprecedented pressures. In the civilian sector, these include an anticipated 25 percent increase in commercial-aircraft orders for deliveries by 2014, while the defense sector worldwide is facing declining budgets. Global business-advisory firm AlixPartners highlighted the problems in a recently issued study. AlixPartners Managing Director and co-leader of the firm's Global Aerospace and Defense Practice David Fitzpatrick said: "While bruised, the aerospace and defense industry emerged from the economic downturn in better shape than most industries, due largely to increased demand in the defense sector, plus some petty vigilant cost-cutting overall. "However, the industry now faces the 'big squeeze' -- the contradictory challenge of quickly ramping up production for expected growth in the commercial sector coupled with the need to address expected cuts and therefore a sharpened focus on affordability in the defense sector. And those squeezed the most will be the supply chain."
Advantage/Harms:  Aerospace Industry – Brink

(     ) Aerospace industry is a bellwether for the economy as a whole and is facing a rapid increase in layoffs – Orange County Register ’11 (local newspaper, “U.S. Aerospace layoffs more than triple”, http://www.ocregister.com/articles/layoffs-307301-aerospace-half.html, July 7 2011, JAC, 8/1/11)
Layoffs announced by aerospace companies more than tripled in the first half of this year compared to the same period in 2010, reports Challenger, Gray & Christmas, the international outplacement firm that tracks corporate hirings and firings. The downsizing, prompted by cutbacks in defense and government contracts, jumped from 6,121 in the first six months of 2010 to 20,851 this year, based on planned layoffs announced by major employers. Orange County has seen its share of layoffs as a result of the aerospace restructuring. The Boeing Co. announced in June that 100 space shuttle workers in Huntington Beach will be out of jobs Aug. 5, assuming the last shuttle mission, scheduled to launch Friday, gets off as planned. Up to 160 jobs at Boeing's A160T helicopter plant in Irvine are being transferred or eliminated this year with the work being consolidated at the company's Mesa, Ariz. facility. Those cuts were in addition to the nearly 1,000 local Boeing jobs eliminated last year and don't include layoffs by suppliers, vendors and other smaller companies that don't announce their downsizings or closures. Although Boeing is cutting on the defense and government side, spokeswoman Paula Shawa said the company expects to add workers companywide this year because of demand for its commercial aircraft. Those jobs, however, will be in Washington and South Carolina, not in California. In sheer numbers, government/non-profits and retail have seen the largest job cuts this year, but Challenger noted that those industry layoffs are easing compared to 2010. Besides aerospace, dark clouds still hang over the financial services sector, which increased downsizing by 18.5% to 11,734, up from 9,901 in the first six months of 2010. Job cuts in the industrial goods sector are approaching 11,000, 28% higher than a year ago. "These are significant increases, but the job-cut totals are still low enough to prevent alarm bells from sounding," said John A. Challenger, chief executive of the outplacement firm. "However, the fact that job cuts are rising in these particular industries is notable, since aerospace, financial services and industrial goods are all bellwether industries when it comes to the overall health of the economy."

Advantage/Harms:  Aerospace Industry – Internal Link

(     ) The aerospace industry is one of the largest positive contributors to the U.S. economy – Blakey ’11 (Marion, president and chief executive officer of the Aerospace Industries Association, 6 previous presidential appointments including heading both the Federal Aviation Administration and the National Transportation Safety Board, “How Business Tax Reform Can Encourage Job Creation”, testimony before the Committee on Ways and Means U.S. House of Representatives, June 2 2011, http://waysandmeans.house.gov/UploadedFiles/Aerospace_Industries_Association.pdf, JAC, 7/29/11) 

The Aerospace Industries Association is an organization of more than 300 member companies and an industry of 624,000 highly skilled employees who make the aircraft, avionics, and air navigation equipment that allow aircraft to fly safely in our airspace every day. The U.S. aerospace industry accounts for at least three percent of the country’s gross domestic product and every aerospace dollar yields an extra $1.50 to $3 in further economic activity.1 The U.S. aerospace and defense manufacturing industry remains the single largest positive contributor to the nation’s balance of trade. In 2010, the industry exported $80.5 billion and imported $27.2 billion, providing a net surplus of $53.3 billion, the largest of any manufacturing sector. As the U.S. economy moves through uncertain times, America’s aerospace industry remains a powerful, reliable engine of employment, innovation and export income. Given the priority to create and sustain jobs, the contribution of our industry to the economy and maintaining our trade strength cannot be overestimated.

Advantage/Harms:  Aerospace Industry – Internal Link
(     ) Aerospace industry is key to U.S. economy and recovery - Van Domelen’11 (J., electronics and software developer for the military and aerospace industry, military and aerospace blogger, “Aerospace: An Economic Workhorse”, http://blogs.mentor.com/jvandomelen/blog/2011/07/25/aerospace-an-economic-workhorse/, 7/25/11, JAC, 7/29/11)

“Technology leadership and innovation define and distinguish Washington state, and we need creative solutions to ensure businesses across the state have a pipeline of talent to remain competitive in a global economy,” affirms Jim Albaugh, president and CEO of Boeing Commercial Airplanes, a business unit of The Boeing Company in Renton, Wa. Albaugh’s statement is specific to Washington state, but his insight can be applied on the national level. Aerospace and defense is a powerful economic engine, asserts the Aerospace Industries Association of America Inc. (AIA) in Arlington, Va. In its “Aerospace and Defense: The Strength to Lift America” report, dated Sept. 2010, the AIA issues a call to action. “We must keep the industry strong. As the U.S. economy moves through uncertain times, America’s aerospace industry remains a powerful, reliable engine of employment, innovation, and export income,” reads the AIA report. The AIA also report reveals the following figures: Aerospace contributed $81.2 billion in export sales to America’s economy in 2009. Conservatively, U.S. aerospace sales alone account for three to five percent of America’s gross domestic product. Every aerospace dollar yields an extra $1.50 to $3 in further economic activity. Aerospace products and services are the bedrock of our nation’s security and competitiveness.

Advantage/Harms:  Aerospace Industry – U.S. => World 
(     ) U.S. econ empirically key to global economy - Harris & Burrows 9 - Mathew, PhD European History @ Cambridge, counselor of the U.S. National Intelligence Council (NIC) and Jennifer, member of the NIC’s Long Range Analysis Unit “Revisiting the Future: Geopolitical Effects of the Financial Crisis” http://www.ciaonet.org/journals/twq/v32i2/f_0016178_13952.pdf - Northwestern Spending DA

Such was the world the NIC foresaw as the crisis unfolded. Now, emerging markets the world over have lost more than half of their value since September 2008 alone. Banks that have never reported a net loss earnings quarter were dissolved in a matter of days. Even with the one year anniversary of the Bear Stearns collapse approaching in March, markets may have yet to find a floor. The proportions of the current crisis hardly need familiarizing. As the panic has not yet given way to a lucid picture of the impacts, most economists and political forecasters are smart enough to shy away from sweeping predictions amid the fog of crisis. Yet, in the post-crisis world, it seems conceivable that global growth will most likely be muted, deflation will remain a risk while any decoupling of the industrialized from developing countries is unlikely, the state will be the relative winner while authoritarianism may not, and U.S. consumption as the engine for global growth will slowly fade. Whether U.S. political and market clout will follow, and whether U.S. political leadership will come equipped with knowledge of the strategic forces affecting the United States remains to be seen. Mapping the NIC’s predictions against early facts, one of the most interesting observations is less about any particular shock generated by the financial crisis and more about its global reach. If anything, the crisis has underscored the importance of globalization as the overriding force or ‘‘mega-driver’’ as it was characterized in both the NIC’s 2020 and 2025 Global Trends works. Developing countries have been hurt as decoupling theories, assertions that the emerging markets have appreciably weaned themselves from the U.S. economy, have been dispelled. This second epicenter of the crisis in emerging markets could also continue to exacerbate and prolong the crisis. Alongside foreseeable exposures, such as Pakistan with its large current account deficit, are less predictable panics like Dubai, whose debt was financed on suddenly expensive dollars. Even those with cash reserves, such as Russia and South Korea, have been severely buffeted.

Advantage/Harms:  Aerospace Industry – U.S. => World 
(     ) Debt deal proves - The global economy will remain on the brink, it is solely dependent on U.S. government spending decisions over the next few years – Schuman ’11 (Michael, correspondent for TIME magazine specializing in Asia and the global economy, former correspondent for The Wall Street Journal and Forbes, MA in International Relations; “What the U.S. Debt means for the global economy”,  http://curiouscapitalist.blogs.time.com/2011/08/01/what-the-u-s-debt-deal-means-for-the-global-economy/, 8/1/11, JAC, 8/1/11)
When U.S. President Barack Obama announced Sunday night that he and Congressional leaders had finally reached an agreement to raise the government debt ceiling, the world breathed a collective sigh of relief. Stock markets in Asia jumped on the news. Yes, the pact still has to pass through the Senate and unruly House of Representatives (a vote will take place today) before becoming official. But in all likelihood the scary game of brinksmanship between the country's two political parties has come to an end (for now), and as a result, the U.S. will likely not default on Tuesday. If the world's most important economy had actually been unable to pay its bills, the consequences for the global economy could have been biblical. The fact that we (barely) averted such a disaster is a bit of good news, something investors haven't had much of recently. But just as a default by the U.S. would have had an outsized impact on the global economy, due to the unique position of America in the world, a deal struck to alter the direction of fiscal policy will also have a tremendous effect. The decisions made (or in this case, not made) by Washington in the debt agreement will reverberate through the world economy for years to come. First of all, in the short term, we can all forget about U.S. fiscal policy being employed to stimulate the anemic recovery in the world's largest economy. The debt deal, by capping annual appropriations and imposing $2.4 trillion in spending cuts over the next decade, takes any hope of further stimulus off the table. We can debate whether or not that's a good idea, With U.S. GDP growth at an annualized rate of a mere 1.3% in the second quarter, and unemployment still astronomical at 9.2%, some economists have been arguing the U.S. needs more spending, not cutting, to keep the recovery alive. But Washington has chosen fiscal repair over economic repair. That means a lot to Americans – especially those millions still looking for work – but it also means a lot to the rest of the world. Companies and workers from southern China to southern Africa depend on the giant U.S. economy, so a slow recovery in the U.S. eats into growth prospects everywhere else, even roaring emerging markets like China. (The HSBC purchasing managers' index for China fell below 50 for the first time in a year in July, a sign that its manufacturing sector is slowing.) Secondly, the debt deal hasn't fully determined the future course of U.S. fiscal policy, and that sad fact means haggling in Washington will continue to plague world markets. Though the parties agreed on the big-picture direction of future spending and cuts, it left nearly all of the details to be determined at a later point, mainly by Congressional committees. We have no clear idea which programs will get the axe, and by how much, nor what role taxes increases or reforms will play into the mix. So the battle between left and right over how to close the budget deficit is, in some ways, just getting underway, and is likely to continue over the coming months and even years. That means continued uncertainty in global financial markets for a long time to come.

Advantage/Harms:  Aerospace Industry – Impact 

(     ) Failure of economic recovery will lead to war - Mead ‘9 (Walter Russell Mead, Henry A. Kissinger senior fellow for U.S. foreign policy at the Council on Foreign Relations. The New Republic, http://www.tnr.com/politics/story.html?id=571cbbb9-2887-4d81-8542-92e83915f5f8&p=2)JFS-Gonzaga Economic Growth Core

So far, such half-hearted experiments not only have failed to work; they have left the societies that have tried them in a progressively worse position, farther behind the front-runners as time goes by. Argentina has lost ground to Chile; Russian development has fallen farther behind that of the Baltic states and Central Europe. Frequently, the crisis has weakened the power of the merchants, industrialists, financiers, and professionals who want to develop a liberal capitalist society integrated into the world. Crisis can also strengthen the hand of religious extremists, populist radicals, or authoritarian traditionalists who are determined to resist liberal capitalist society for a variety of reasons. Meanwhile, the companies and banks based in these societies are often less established and more vulnerable to the consequences of a financial crisis than more established firms in wealthier societies. As a result, developing countries and countries where capitalism has relatively recent and shallow roots tend to suffer greater economic and political damage when crisis strikes--as, inevitably, it does. And, consequently, financial crises often reinforce rather than challenge the global distribution of power and wealth. This may be happening yet again. None of which means that we can just sit back and enjoy the recession. History may suggest that financial crises actually help capitalist great powers maintain their leads--but it has other, less reassuring messages as well. If financial crises have been a normal part of life during the 300-year rise of the liberal capitalist system under the Anglophone powers, so has war. The wars of the League of Augsburg and the Spanish Succession; the Seven Years War; the American Revolution; the Napoleonic Wars; the two World Wars; the cold war: The list of wars is almost as long as the list of financial crises. Bad economic times can breed wars. Europe was a pretty peaceful place in 1928, but the Depression poisoned German public opinion and helped bring Adolf Hitler to power. If the current crisis turns into a depression, what rough beasts might start slouching toward Moscow, Karachi, Beijing, or New Delhi to be born? The United States may not, yet, decline, but, if we can't get the world economy back on track, we may still have to fight.

Advantage/Harms:  Aerospace Industry – Impact

(     ) Economic downturn risks global war, growth is required for peace - Auslin ‘9 (Michael Robert, Professor of History at Yale, founding director of the Projetc on U.S.-Japan Relations, Resident Scholar at the American Enterpirse Institute, “Averting Disaster”, http://www.aei.org/article/100044, February 6 2009, JAC, 7/29/11) 

Times of economic turmoil lead to wars to distract the public from hard economic times

As they deal with a collapsing world economy, policymakers in Washington and around the globe must not forget that when a depression strikes, war can follow. Nowhere is this truer than in Asia, the most heavily armed region on earth and riven with ancient hatreds and territorial rivalries. Collapsing trade flows can lead to political tension, nationalist outbursts, growing distrust, and ultimately, military miscalculation. The result would be disaster on top of an already dire situation. Asia's political infrastructure may not be strong enough to resist the slide towards confrontation and conflict. No one should think that Asia is on the verge of conflict. But it is also important to remember what has helped keep the peace in this region for so long. Phenomenal growth rates in Japan, South Korea, Hong Kong, Singapore, China and elsewhere since the 1960s have naturally turned national attention inward, to development and stability. This has gradually led to increased political confidence, diplomatic initiatives, and in many nations the move toward more democratic systems. America has directly benefited as well, and not merely from years of lower consumer prices, but also from the general conditions of peace in Asia. Yet policymakers need to remember that even during these decades of growth, moments of economic shock, such as the 1973 Oil Crisis, led to instability and bursts of terrorist activity in Japan, while the uneven pace of growth in China has led to tens of thousands of armed clashes in the poor interior of the country. Now imagine such instability multiplied region-wide. The economic collapse Japan is facing, and China's potential slowdown, dwarfs any previous economic troubles, including the 1998 Asian Currency Crisis. Newly urbanized workers rioting for jobs or living wages, conflict over natural resources, further saber-rattling from North Korea, all can take on lives of their own. This is the nightmare of governments in the region, and particularly of democracies from newer ones like Thailand and Mongolia to established states like Japan and South Korea. How will overburdened political leaders react to internal unrest? What happens if Chinese shopkeepers in Indonesia are attacked, or a Japanese naval ship collides with a Korean fishing vessel? Quite simply, Asia's political infrastructure may not be strong enough to resist the slide towards confrontation and conflict. This would be a political and humanitarian disaster turning the clock back decades in Asia. It would almost certainly drag America in at some point, as well. First of all, we have alliance responsibilities to Japan, South Korea, Australia, and the Philippines should any of them come under armed attack. Failure on our part to live up to those responsibilities could mean the end of America's credibility in Asia. Secondly, peace in Asia has been kept in good measure by the continued U.S. military presence since World War II. There have been terrible localized conflicts, of course, but nothing approaching a systemic conflagration like the 1940s. Today, such a conflict would be far more bloody, and it is unclear if the American military, already stretched too thin by wars in Afghanistan and Iraq, could contain the crisis. Nor is it clear that the American people, worn out from war and economic distress, 

 (Auslin ‘9 cont… no text omitted)

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

Plan

Plan: The United States Federal Government should substantially increase development and exploration of space beyond Earth’s mesosphere by establishing a lunar colony.

Solvency – Off the Rock

(     ) Even if a moon base is unsuccessful it will provide the necessary knowledge and technology to make interplanetary colonies possible - Mitchell and Staretz ’10 (Edgar D. and Robert, doctorate degree and Apollo 14 astronaut, Engineer; “Our Destiny – A Space Faring Civilization?”; Journal of Cosmology, 2010, Vol 12, 3500-3505. October-November, http://journalofcosmology.com/Mars104.html, JAC, 6/7/2011)

It is argued that the moon’s lower mass and therefore much lower gravity, 1/6 of Earth’s, translates to greatly reduced costs of launching missions into deep space. Many of the raw materials and resources required to sustain the crew on our early interplanetary missions might possibly be mined from the moon greatly reducing the costs. Newly discovered water if available in sufficient quantity might be mined for human use, and its constituents, oxygen for human consumption along with hydrogen for fuel. Carbon, iron and several other elements will also likely be mined for a variety of purposes. Together they will make up a significant portion of the total resources required for our first interplanetary colonists. Establishing a fully self sufficient colony on the moon as a stepping stone to the planets will not come cheaply and may prove not to be feasible at all. However, the moon will be a great laboratory and learning environment for the kinds of obstacles, living conditions, and hazards that will also have to be faced on Mars or more distant venues. In some cases the hazards on the moon are even more severe than the Martian environment. For example solar radiation, solar wind, micrometeorites, and 500 degree temperature gradients are far more indicative of what our space explorers will experience during the trip to Mars than the extremes that will be encountered on the Martian surface. The knowledge gained and the technologies developed to support permanent bases on the moon will greatly benefit both for our first voyages to Mars as well as the first Martian colonies and even worlds beyond.

Solvency – Off the Rock 
(     ) The moon base is the necessary next step before colonization and exploration of space - Bakhtian, Zorn, and Maniscalco ’09 (Noel M. and Alan H., Ph.D. Candidate at Stanford University Dept. of Aeronautics and Astronautics, Matthew P., Aerospace Systems Engineer at Stellar Solutions Inc., “The Eighth Continent: A Vision for Exploration of the Moon and Beyond”, paper presented at the American Institute of Aeronautics and Astronautics Space 2009 Conference and Exposition, AIAA 2009-6489, http://www.stanford.edu/~nmb/papers/2009SpaceConference_AIAApaper2009-6489_ReturnToMoon.pdf, September 14-17 2009, JAC 7/9/2011)
This section concludes by summarizing our agreement with Jack Schmitt's belief that we need to return to the Moon before “living and working and transporting ourselves through space."7 First, the Moon is by far the nearest and most convenient extraterrestrial body to develop and test products, processes, and systems for space exploration. That is, the Moon is a natural “training ground" where we can learn how to colonize new extraterrestrial territory. Second, the Moon's surface provides a natural “base camp," representing a component of a staging infrastructure for further exploration and commercialization of space. Third, the Moon contains resources at or near its surface which we can exploit. These resources not only allow less baggage to be brought from the Earth to set up such a Moon base, but also can be used to fuel the construction of transportation and support systems that will allow us to travel to other destinations. Fourth, it has been decades since we set foot on an extraterrestrial body, and the scientists and engineers who led the Apollo effort 40 years ago are soon to retire or have so already. Lunar missions would allow us to regain the expertise necessary to operate manned missions beyond LEO with modern standards and capabilities in mind.

Solvency – Off the Rock 

(     )  Space colonization solves multiple extinction threats by increasing our ability to solve threats and by ensuring survivability of the species. This trumps any other possible impact. - Baum ’09 (Seth D. Baum, Advisory Board Member of the Lifeboat Foundation, M.S. is Research Assistant, Department of Geography, Pennsylvania State University and Ph.D. Candidate, Geography, Pennsylvania State University.; “Cost-Benefit Analysis of Space Exploration: Some Ethical Considerations”; Published in: Space Policy, 2009, 25(2): 75-80, http://sethbaum.com/ac/2009_CBA-SpaceExploration.pdf, JAC, 7/8/2011)
Another non-market benefit of space exploration is reduction in the risk of the extinction of humanity and other Earth-originating life. Without space colonization, the survival of humanity and other Earth-originating life becomes extremely difficult- perhaps impossible- over the very long-term. This is because the Sun, like all stars, changes in its composition and radiative output over time. The Sun is gradually converting hydrogen into helium, thereby getting warmer. In approximately 500 million to one billion years, this warming is projected to render Earth uninhabitable to life as we know it [25–26]. Humanity, if it still exists on Earth then, could conceivably develop technology by then to survive on Earth despite these radical conditions. Such technology may descend from present proposals to “geoengineer” the planet in response to anthropogenic climate change [27–28].3 However, the Sun later- approximately seven billion years later- loses mass that spreads into Earth’s orbit, causing Earth to slow, be pulled into the Sun, and evaporate. The only way life could survive on Earth may be if Earth, by sheer coincidence (the odds are on the order of one in 105 to one in 106 [29]) happens to be pulled out of the solar system by a star system that passes by. This process might enable life to survive on Earth much longer, although the chance of this is quite remote. While space colonization would provide a hedge against these very long-term astrological threats, it would also provide a hedge against the more immediate threats that face humanity and other species. These threats include nuclear warfare, pandemics, anthropogenic climate change, and disruptive technology [30]. Because these threats would generally only affect life on Earth and not life elsewhere,4 self-sufficient space colonies would survive these catastrophes, enabling life to persist in the universe. For this reason, space colonization has been advocated as a means of ensuring long-term human survival [32–33]. Space exploration projects can help increase the probability of long-term human survival in other ways as well: technology developed for space exploration is central to proposals to avoid threats from large comet and asteroid impacts [34–35]. A related question also relevant to space exploration is how to make tradeoffs between increases in survival probability and other benefits. This question treats survival not as a constraint for cost-effectiveness analysis but as a benefit that can be compared with other benefits. Such comparisons require a measure of the value of human survival. However, the value of survival lacks a precise figure. In traditional money-based CBA, it is not unreasonable to assign humanity’s survival an infinite value, or a value that is sufficiently large that it dominates everything else in CBA as if it were infinite. In Catastrophe: Risk and Response [39], United States Court of Appeals judge Richard Posner gave human survival a value of $600 trillion; Posner described this as a crude underestimate intended to show that even with such an underestimate, extensive effort to avoid human extinction passes CBA. Thus, following the common approach to non-market valuation, any reasonable estimate for the value of human 
(Baum ’09 cont… no text omitted)

survival suggests that this may be an important factor in space exploration CBA. It is of note that the priority of reducing human extinction risk persists in forms of CBA which value nature in an ecocentric fashion, i.e. independently of any consideration of human interests. The basic reason is that without humanity leading long-term survival efforts (which would most likely include space colonization), the rest of Earth life would perish due to the astrological processes described above. This point is elaborated by futurist Bruce Tonn, who argues on ecocentric grounds for reorienting society to focus on avoiding human extinction through both immediate avoidance of catastrophe and longterm space colonization [40]. Tonn dubs this process of surviving beyond Earth’s eventual demise “transcending oblivion” [41]. There is thus some convergence in the recommendations of the common anthropocentric, money-based CBA and the ecocentric CBA described here. This convergence is due to the fact that (in all likelihood) only humans are capable of colonizing space, and thus human survival is necessary for Earth life to transcend oblivion.

Solvency – Off the Rock 
(     ) Space colonization goals are not mutually exclusive with Earth based solutions to existential threat but they greatly increase the chances of survival - Gott ’09 (J. Richard Gott III, Profesor of Astrophysical Sciences at Princeton and noted for his contributions to cosmology and general relativity.  He has received the Robert J. Trumpler Award, an Alfred P. Sloan Fellowship, the Astronomical League Award, and Princeton's President's Award for Distinguished Teaching. “A GOAL FOR THE HUMAN SPACEFLIGHT PROGRAM”, http://www.nasa.gov/pdf/368985main_GottSpaceflightGoal.pdf, JAC, 7/9/2011)
The goal of the human spaceflight program should be to increase the survival prospects of the human race by colonizing space. Self-sustaining colonies in space, which could later plant still other colonies, would provide us with a life insurance policy against any catastrophes which might occur on Earth. Fossils of extinct species offer ample testimony that such catastrophes do occur. Our species is 200,000 years old; the Neanderthals went extinct after 300,000 years. Of our genus (Homo) and the entire Hominidae family, we are the only species left. Most species leave no descendant species. Improving our survival prospects is something we should be willing to spend large sums of money on. Governments make large expenditures on defense for the survival of their citizens. The Greeks put all their books in the great Alexandrian library. I’m sure they guarded it very well. But eventually it burnt down taking all the books with it. It’s fortunate that some copies of Sophocles’ plays were stored elsewhere, for these are the only ones that we have now (7 out of 120 plays). We should be planting colonies off the Earth now as a life insurance policy against whatever unexpected catastrophes may await us on the Earth. Of course, we should still be doing everything possible to protect our environment and safeguard our prospects on the Earth. But chaos theory tells us that we may well be unable to predict the specific cause of our demise as a species. By definition, whatever causes us to go extinct will be something the likes of which we have not experienced so far. We simply may not be smart enough to know how best to spend our money on Earth to insure the greatest chance of survival here. Spending money planting colonies in space simply gives us more chances--like storing some of Sophocles’ plays away from the Alexandrian library. If we made colonization our goal, we might formulate a strategy designed to increase the likelihood of achieving it.
Solvency – Off the Rock 

(     ) The moon is an accessible first step in solving extinction risks through space colonization - Lowman ’08 (Paul D. Lowman Jr., Ph.D. in Geology from University of Colorado, Research Geophysicist at NASA’s Science and Exploration Directorate, “Why Go Back to the Moon?”, http://www.nasa.gov/centers/goddard/news/series/moon/why_go_back.html, January 14 2008, JAC 7/12/2011) 

First, and most fundamental: the last few decades of space exploration and astronomy have shown that the universe is violent and dangerous, at least with respect to human life. To give a pertinent example: in 1908 an object of unknown nature – probably a comet – hit Siberia with a force equivalent to a hydrogen bomb. Had this impact happened a few hours later, allowing for the Earth’s rotation, this object would have destroyed St. Petersburg and probably much else. Going back some 65 million years, it is now essentially proven that an even greater impact wiped out not only the dinosaurs but most species living on Earth at the time. The importance of catastrophic impacts has only been demonstrated in recent decades, and space exploration has played a key role. The bleak conclusion to which these facts point is that humanity is vulnerable as long as we are confined to one planet. Obviously, we must increase our efforts to preserve this planet and its biosphere, an effort in which NASA satellites have played a vital role for many years. But uncontrollable external events may destroy our civilization, perhaps our species. We can increase our chances of long-term survival by dispersal to other sites in the solar system. Where can we go? At the moment, human life exists only on the Earth. But with modern technology, there are several other possibilities, starting with the Moon itself. Men have lived on the Moon for as long as three days, admittedly in cramped quarters, but they found the lunar surface easy to deal with and the Moon’s gravity comfortable and helpful. (Dropped tools, for example, didn’t float away into space as they do occasionally in Earth orbit.) To be sure, it would be an enormous and probably impossible task to transform the Moon into another Earth. However, it is clear that a lunar outpost comparable to, for example, the Little America of the 1930s, is quite feasible. . . .Returning to the most important reason for a new lunar program, dispersal of the human species, the most promising site for such dispersal is obviously Mars, now known to have an atmosphere and water. Mars itself is obviously a fascinating object for exploration. But it may even now be marginally habitable for astronaut visits, and in the very long view, might be "terraformed," or engineered to have a more Earth-like atmosphere and climate. This was described in Kim Stanley Robinson’s trilogy, Red Mars and its successors Green and Blue Mars. A second Earth, so to speak, would greatly improve our chances of surviving cosmic catastrophes. Where does the Moon fit into this possibility? First, it would continue to give us experience with short interplanetary trips, which is what the Apollo missions were. These would demonstrably be relatively short and safe compared to Mars voyages, but would provide invaluable test flights, so to speak. More important, shelters, vehicles, and other equipment built for the Moon could be over-designed, and with modification could be used on Mars after being demonstrated at a lunar outpost. Where could humanity expand to beyond Mars and the Moon? At this point, still early in the history of space exploration, it is impossible to say. The Galilean satellites of Jupiter, in particular Ganymede, might be habitable, but we venture here far into the field of science fiction. However, an outpost on the Moon is clearly possible, and would provide an invaluable stepping-stone to 
(Lowman ’08 cont…no text omitted)

Mars. A species living on three planets would be far more likely to have a long history than one living only on the Earth. To put the arguments for a return to the Moon, and a lunar outpost, in the most general terms: the Moon is essentially a whole planet, one that has so far been barely touched. But this new planet is only a few days 

travel away and we have already camped on it. To turn our backs on the Moon would be equivalent to European exploration stopping after Columbus’s few landings, or China’s destruction of its giant ships to concentrate on domestic problems in the 15th century.

Solvency – Off the Rock 
(     ) Moon Base Systems and Tech are Key to Avoiding Extinction Events - Garan ’06 (Ron Garan, NASA Astronaut, 11/2006, “Can America Conquor the 8th Continent?”, USA TODAY. DH)

There is a real risk to Earth’s inhabitants from asteroid impacts and super-volcano eruptions. If a large object the size of Comet Shoemaker-Levy 9, that recently slammed into Jupiter, were to hit Earth, civilization could be destroyed. Even much smaller asteroids can cause tremendous damage and loss of life. The moon is a superb location for early detections systems. A super-volcano eruption is a geologic event of enormous explosive power that could affect the global climate for years. Scientists estimate the last such eruption took place 74,000 years ago and was 10,000 times more powerful than Mount St. Helens. Tremendous amounts of rock and ash were ejected into the air, causing a six-year-long volcanic winter and a 1,000-year instant Ice Age, massive deforestation, widespread famine, and the near extinction of humankind. Scientists estimate that such a super-eruption will occur about once every 100,000 years. The systems and technology that will be developed for life and work on the moon can be used to develop habitats and systems that could preserve Earth’s inhabitants in the event of a devastating eruption. These systems will improve our ability to live in extreme environments and can be used to learn how to overcome limited resources and other environmental issues.
Solvency –  Aerospace Industry 

(     ) NASA funding key to maintaining the aerospace industry - Flightglobal ’11 (Flightglobal is the world’s leading provider of aerospace news and data, having been providing information on the industry since 1909, “NASA funding crucial to commercial spaceflight”, http://www.flightglobal.com/articles/2011/05/04/356207/nasa-funding-crucial-to-commercial-spaceflight.html, May 4 2011, JAC, 7/29/11)
NASA's role as the provider of pump priming funding for the commercial spaceflight industry is set to come under further scrutiny despite the recent award of the latest Commercial Crew Development (CCDev) contracts. The latest beneficiaries of NASA's largesse are SpaceX, Blue Origin, Sierra Nevada and Boeing in the CCDev 2 competition. It is no surprise that many potential competitors are reliant on NASA funding to put their products into orbit; experienced spacefarers Orbital Science are rumoured to have dropped building plans after losing both CCDev awards. Despite what is billed to be the strongly corporate nature of the programme - in that the aerospace industry provides the bulk of the capital - some companies are reliant on government funding. If CCDev's third round is cancelled, what programmes will survive? Government funding has traditionally been a strong stimulus for aerospace programmes, from classified technology development to pre-launch loan funding for commercial aircraft. Private spaceflight is a nascent and potentially very lucrative industry - however, the massive upfront development costs required may not be met by similar revenue streams: only a few people on Earth can afford to pay their way. Space tourists to date have launched on Soyuz for $20 million per flight; only seven tourists have flown, with a single repeat customer.

Solvency –  Aerospace Industry 
(     ) Even during the initial exploration phases, a moon base would enhance growth across multiple industries – Dowing, Baxter, and McCullough ’05 (Patricia, Chief Construction Engineer at BSII, Mark, Director of the Maguire Energy Institute, Edward, Principle Scientist at Flight Systems; study for the American Institute of Aeronautics and Astronautics, “Developing a Sustainable Lunar Colony: Expanding the Moon Base Beyond Exploration”, http://docs.cox.smu.edu/~maguiredocs/pdf/1-17-05%20last%20version%20LunarInd.v10%28Final%29.AIAA%28Jan05%29.pdf, January 2005, JAC, 7/29/2011)
Building on a solid foundation of exploration infrastructure put in place during the initial period of human lunar presence, numerous commercial applications would become possible in a variety of industries, including engineering and construction, energy, materials and manufacturing, transportation, and communications, as well as tourism, advertising, and entertainment.

Development of lunar industrial applications is significant not only for expansion of the terrestrial economy beyond Earth but also for providing resources—such as energy—which may become increasingly vital to the sustainability of the terrestrial economy itself. Furthermore, lunar commerce is important not only for private sector opportunities but also as a facilitator of further exploration both on and beyond the Moon. The reduced cost and increased availability of products and services can render the exploration enterprise more affordable, thereby enhancing its sustainability. And as exploration increasingly reaches out from the Moon to Mars and beyond, the long-term viability of, and rationale for, continued human presence on the Moon will depend increasingly on the continued vitality of economic activity there. Because industry input into the design of initial exploration infrastructure may prove to be a critically important factor in the success of later commercial expansion, the industrial community in the United States and around the world should pay increased attention to lunar planning. Given that the Moon could be available for economic activity shortly after establishing a human presence there, industry preparation for lunar commercialization should begin now.

Solvency –  Aerospace Industry 

(     ) A moon base would spur development of multiple industries - Aploks ’11 (Sandjis, CEO of Earth Space Agency and Doubles Solutions, Analyst at Ecenta Baltic Labs; “Moon Colony Will Help Humanity to Evolve”; Earth Space Agency, Earth Space Agency is a commercial space agency which provides services to the civil space industry, scientists, space enthusiasts and students, January 11 2011, http://www.earthspaceagency.org/space-articles/space-opinions/moon-colony-will-help-humanity-to-evolve.html, JAC 7/13/2011)

The process of planning Moon base establishment will force us to re-examine public money and private industry interaction. The shortage of qualified labor that has the ability to get things done will be so high that it will trigger formation of a lot of new companies which will be in young and fit shape to invent new things, entirely new things, not just to do the business. Establishment of myriad of new high-tech companies will create new crediting boom for the banking industry. The whole new “Moon bubble” will form. The economic activity will increase, especially in the intelligent industries sector. Establishment of transportation industry to the Moon will create that economy of scale about which many rocket builders are talking about to reduce the costs of flight and to spur a wave of new innovations in this sphere. It is important to notice, that the need for even better transportation methods to the Moon will trigger processes to find alternatives to the rockets at the volumes like never before, because of the real business case and high market demand. That old myth about Vimanas will look quite pale on the background of the reality of new ideas and inventions in spaceflight industry. The building process of [a] large Moon base will be something for every serious property development company. Construction workers and engineers will have very good times again. That technological and jobs creation part of creating and maintaining the colony on the Moon is just one small part of what the humanity will get out of this project.

Solvency –  Aerospace Industry 
(     ) Space exploration solves declining aerospace workforce -  Pace ’09 (Scott, Director of the Space Policy Institute and a Professor of Practice in International Affairs at George Washington University’s Elliott School of International Affairs., “A Day Without Space: Economic Security Ramifications”, panel discussion hosted by the George Marshal Institute July 28 2009, http://www.marshall.org/pdf/materials/728.pdf, JAC 7/13/2011) 

There was an AIAA conference on science education and inspiring people to go into engineering. I have two thoughts: one is that we have to get kids really young; even high school is sometimes too late to get people interested in it. Kids become interested in it not because they love the elegant beauty of mathematics; some kids are like that and will go for it because hyperbolic functions are beautiful. But a lot of them get into it because there is some existential inspirational thing they can do and they imagine themselves doing it and say, “Okay, I have to go through all this math and science stuff in order to accomplish some higher order goal,” an internal motivation. I wanted to be a solar physicist working in space. I initially started off thinking it would really be cool to work on a space station and do scientific research and be in that kind of environment and I had to take a lot of physics to get there. People need to have a sense of reality that there is a thing that they can achieve and then fall into, “Okay, now I have to do all this math and science -- and it’s interesting.” The second thing is that they have to see that there are, in fact, real jobs. Back in 1992 as the Bush I Space Council was ending, I was the lead writer on a study on the space industrial base and one of the charts that I put in there was sophomore enrolment in aerospace engineering at M.I.T. It followed a wonderful cyclical wave, because as sophomores saw seniors getting jobs, they enrolled and as they saw seniors not getting jobs, they bailed out. It followed the fortunes of the aerospace industry. A part of me feels that the space business, NASA included, is a little hypocritical about some of this 

encouragement because we are not able to point to hands-on opportunities. Where are the jobs? When Lockheed put out advertisements to work on Orion, they were flooded with thousands of resumes of people who wanted to work on it and be part of it. They had their pick of the best top-notch people, because there was a real opportunity. We don’t create that many opportunities today, not just on the space side but on the defense side, the number of opportunities people have to work on a flight project or work on a major development program keeps going down. Programs become longer and longer and therefore in a person’s career, they work on one or two projects. Not only is that dampening in terms of inspiration, it is also really dangerous for the capability of the work force. You don’t have people who have been on multiple projects. Mike Griffin is a veteran of a dozen or more major launch campaigns. That was normal for someone working in the 1960s and 1970, but that is an extraordinary level of experience for someone in the early 2000s. We need to have more opportunities for hands-on experience to train that next generation. In that picture of the cheering Chinese, that’s great, but where are our folks going to get the opportunity to actually build something, not just PowerPoint charts, but real hardware that ships out the door and into space? If we don’t do that, then a lot of our conversation about encouraging math and science education is just flag waving and bumper stickers. That is not sufficient to get the results we want. We are either serious about having a space program, in which case it is a place to go to answer important questions, or we are not.
Solvency –  Aerospace Industry 
(     ) A strong space program is key to the economy and jobs – Kosmas and Posey ’09 (US. Representatives from Florida, “U.S. House Urged to Restore Funding”, http://www.floridatoday.com/content/blogs/space/2009/06/us-house-urged-to-restore-nasa-funding.shtml, June 8 2009, JAC, 7/29/11) 

Tens of thousands of jobs are at stake in our state and across the nation. In 2008, the U.S. space industry contributed approximately $100 billion to the U.S. economy and directly employed more than 262,000 people in 41 states at skill levels and pay scales far above national averages according to the Department of Labor. In Florida, every direct NASA job translates into 2.82 jobs created statewide, with a total impact in FY2008 of $4.1 billion in output, $2.1 billion of household income and 40,802 jobs. With the second-highest job loss numbers in the nation in 2008, maintaining current jobs in Florida and ensuring future work at Kennedy Space Center (KSC) represents a road to economic recovery for Florida and our nation. A strong space program is crucial to our economy as a whole and is in the best interest of the nation; the next generation human space flight program will no doubt lead to innovations that will improve the lives of every American and help us address important issues facing our nation, including the development of new alternative energy, health care, and communications technologies.

Solvency – General 
(     ) We have the knowledge and technology to build a lunar base, use of moon resources and flexible schedule make it economically feasible too - Spudis and Lavoie ’10 (Paul D., Senior Staff Scientist at the Lunar and Planetary Institute, Deputy Leader of the Science Team for the Department of Defense Clementine mission to the Moon in 1994, member of the President’s Commission on the Implementation of U. S. Space Exploration Policy and was presented with the NASA Distinguished Public Service Medal, 2006 Von Karman Lectureship in Astronautics, awarded by the American Institute for Aeronautics and Astronautics, author or co-author of over 100 scientific papers and four books, Anthony R., Program Manager at NASA Marshall Space Flight Center, B.S. from MIT in Aeronautics and Astronautics, engineer or chief engineer for multiple NASA programs, recipient of  NASA outstanding leadership medal, NASA exceptional achievement medal; “Mission and Implementation of an Affordable Lunar Return”, paper accepted for publication in the Proceedings of Space Manufacturing 14, December 19 2010, http://www.spudislunarresources.com/Papers/Affordable_Lunar_Base.pdf, JAC, 6/11/2011)

In Situ Resource Utilization (ISRU) is a new and different approach that involves learning how to use what we find in space to sustain and extend our presence there. In contrast to the problem of launch cost, this approach has only recently been seriously considered. The architects of the VSE specifically included a return to the Moon as the first destination beyond low Earth orbit because of its resource characteristics and its proximity. Our objective in returning to the Moon is to learn how to live and work productively on another world. The Moon possesses the material and energy resources necessary to learn new skills to create new space faring capabilities. Its proximity to the Earth permits easy and routine access to its surface. These goals are very ambitious and quite unlike those of any previous space program so there is no a priori guarantee of success. Lunar return under the VSE is an engineering research and development project; it is not known how difficult the extraction and use of off-planet resources might be. But because the amount of leverage provided through the use of space resources is so great, this effort is a task worth attempting. If the ultimate rationale for human spaceflight is to create new reservoirs of culture off-planet, it follows that learning to adapt and use the resources of space becomes essential and a critical skill necessary for the future survival of the human race. Thus, our challenge is to craft an architecture that attempts the never-been-done with funding at less-than-usual levels. We believe this is possible through the development of an incremental, cumulative architecture that uses robotic assets for early and continual accomplishment. We go back to the Moon in small, discrete steps, interlocking with and building upon each other. We scale our return to the Moon to match the resources available. In lean years, we make less (but still positive) progress, while more money allows an accelerated pace of effort. The key to success is to make the incremental steps small enough such that progress is made even in the most financially constrained times. We go when we can, as best we can. But we go. We go to the Moon to learn how to live and work productively on another world. We do this by using the material and energy resources of the lunar surface to create a sustained human presence there. Specifically, we will harvest the abundant water ice present at the lunar poles with the objective of making consumables for human residence on the lunar surface, and propellant, initially for access to and from the Moon, increasing the production with time for eventual export to support activities in cislunar space. The availability of lunar consumables allows us to routinely access all the levels of cislunar space where our economic, national security and scientific satellites reside. This mission objective doesn’t just imply but rather defines the architecture of lunar return. We stay in one place to build up capabilities and infrastructure in order to stay longer and create more. Thus, we build an 
(Spudis and Lavoie ’10 cont…no text omitted) 

outpost; we do not conduct sorties (see Clarke, 1951). We go to the poles of the Moon for three reasons: 1) near-permanent sunlight near the poles permits almost constant generation of electrical power from photovoltaics, obviating the need for a nuclear reactor to survive the 14-day lunar night; 2) these quasi-permanent lit zones are thermally benign compared to equatorial regions (Apollo sites), being illuminated at grazing solar incidence angles and thus greatly reducing the passive thermal loading from the hot lunar surface; 3) the permanently dark areas near the poles contain significant quantities of volatile substances, including hundreds of millions of metric tonnes of water ice. We plan to return to the Moon gradually and in stages, making use of existing assets both on Earth and in space. We emplace small robotic assets on the lunar surface first. These robots will establish a communication/navigation satellite system around the Moon, prospect for promising volatile deposits, conduct demonstration experiments to document the physical state and extraction potential of water, and conduct the initial preparation of the outpost site. In the second phase, larger, more capable robotic machines (also operated from Earth but with more autonomy) will begin production of water in quantity, emplace a habitat, prepare roads and landing pads, erect solar cell arrays and thermal control systems, and deploy surface communications systems. In the third phase, humans arrive on the Moon, where they live in a pre-emplaced outpost and begin using previously landed robotic machines to increase production and extend operations. This work proceeds as resources and technical development permit; schedule is the free variable. In the fourth stage, we produce surplus water that is exported to cislunar space (e.g., Earth-Moon L-1) for processing into propellant and other products. Will this architecture be practical and cost effective compared to launching products from Earth? Thus far, we have addressed only the production of water and cryogenic propellant derived from it. However, that is only the beginning of our use of lunar resources. Once humans are on the Moon, we will exploit what is there, including structural fabrication using local resources, experimenting with large structures for plant cultivation, ceramics manufacture and use, metal extraction and processing experiments, and prospecting for other usable resources in the local environment. A significant goal of lunar return is to learn whether it is feasible to export lunar products to Earth orbit or beyond. By laying out our objectives and specific aims beforehand, we create an architecture that is actually more flexible and sustainable than one that is designed to the still poorly understood requirements of a human Mars mission staged completely from the surface of the Earth in an “Apollo” mode of operation. We have the knowledge, technology and assets to begin this lunar resource work now.

Solvency – General 
(     ) A moon base is possible and would create a wide range of advantages - Spudis and Lavoie ’10 (Paul D., Senior Staff Scientist at the Lunar and Planetary Institute, Deputy Leader of the Science Team for the Department of Defense Clementine mission to the Moon in 1994, member of the President’s Commission on the Implementation of U. S. Space Exploration Policy and was presented with the NASA Distinguished Public Service Medal, 2006 Von Karman Lectureship in Astronautics, awarded by the American Institute for Aeronautics and Astronautics, author or co-author of over 100 scientific papers and four books, Anthony R., Program Manager at NASA Marshall Space Flight Center, B.S. from MIT in Aeronautics and Astronautics, engineer or chief engineer for multiple NASA programs, recipient of  NASA outstanding leadership medal, NASA exceptional achievement medal; “Mission and Implementation of an Affordable Lunar Return”, paper accepted for publication in the Proceedings of Space Manufacturing 14, December 19 2010, http://www.spudislunarresources.com/Papers/Affordable_Lunar_Base.pdf, JAC, 6/11/2011)

Establishing a permanent foothold on the Moon opens the space frontier to many parties for many different purposes. By creating a reusable, extensible cislunar space faring system, we build a “transcontinental railroad” in space, connecting two worlds (Earth and Moon), as well as enabling access to all points in between. We will have a system that can access the entire Moon, but more importantly, we will have the capability to routinely access all of our space assets within cislunar space (Spudis, 2010): communications, GPS, weather, remote sensing and strategic monitoring satellites. These satellites will then be in reach to be serviced, maintained and replaced as they age. We have concentrated on the water production attributes of a lunar outpost because the highest leveraging capabilities that are most easily exploited are associated with the availability of propellant. However, there are other possibilities to explore, including the paradigm-shifting culture to eventually design all structural elements needed for lunar activities using lunar resources. These activities will spur new commercial space interest, innovation and investment. This further reduces the Earth logistics train and helps extend human reach deeper into space, along a trajectory that is incremental, methodical, sustainable and within projected budget expectations. Instead of the current design-build-launch-discard paradigm of space operations, we can build extensible, distributed space systems, with capabilities much greater than currently possible. Both the Shuttle and ISS experience demonstrated the value of human construction and servicing of orbital systems. What we have lacked is the ability to access the various systems that orbit the Earth at altitudes much greater than LEO – in MEO, HEO, GEO and other locations in cislunar space. A transportation system that can access cislunar space, can also take us to the planets. The assembly and fueling of interplanetary missions is possible using the resources of the Moon. Water produced at the lunar poles can fuel human missions beyond the Earth-Moon system, as well as provide radiation shielding for the crew, thereby greatly reducing the amount of mass needed to be launched from the Earth’s surface. To give some idea of the leverage this provides, it has been estimated that a chemically propelled Mars mission requires roughly one million pounds (about 500 metric tonnes) in Earth orbit. Of this mass, more than 80% is propellant. Launching such propellant from Earth requires more than five Ares V-class launches, at a cost of almost $2 billion each. This does not establish true exploration capability. A Mars mission staged from the facilities of a cislunar transport system can use the propellant of the Moon to reduce the needed mass launched from Earth by a factor of five. This return to the Moon is affordable and can be accomplished on reasonable time scales. Instead of single missions to exotic destinations, where all hardware is discarded as the mission progresses, we instead focus on the creation of reusable and extensible space systems, flight assets that are permanent and 
(Spudis and Lavoie ’10 cont…no text omitted) 

useable for future exploration beyond LEO. In short, we get value for our money. Instead of a fiscal black hole, this extensible space program becomes a generator of innovation and national wealth. It is challenging enough to drive technological innovation (Table 4) yet within reach on a reasonable timescale. Propellant and water exported from the Moon will initially be used solely by NASA, both to support lunar surface operations and to access and service satellites in Earth orbit and to re-fuel planetary missions, including human missions to Mars. Over time, other federal agencies such as the Defense Department (intelligence satellites) or NOAA (weather satellites) may need lunar propellant for the maintenance of their space assets. Additionally, international partners or other countries may require propellant for access to their own satellites and space platforms. Finally, lunar propellant would be offered to commercial markets to supply, maintain and extend the wide variety of commercial applications satellites in cislunar space as well as enabling other emerging space ventures. The modular, incremental nature of this architecture enables international and commercial participation to be easily and seamlessly integrated into our lunar return scenario. Because the outpost is built around the addition of capabilities through the use of small, robotically teleoperated assets, other parties can bring their own pieces to the table as time, availability and capability permit. International partners can contemplate their own human launch capability to the Moon without use of a Heavy Lift vehicle. This feature becomes politically attractive by simply providing lunar fuel for a return trip for the international partners. This flexibility makes international participation and commercialization in our architecture much more viable than was possible under the previous ESAS architecture. We have described only the initial steps of lunar return based on resource utilization. Water is both the easiest and most useful substance we can extract from the Moon and use to establish a cislunar space faring transportation infrastructure. Once established, we imagine many different possibilities for the lunar outpost. It may evolve into a commercial facility, which manufactures water and propellant and other commodities for sale in cislunar space. It could remain a government laboratory, exploring the trade space of resource utilization by experimenting with new processes and products. Alternatively, it could become a scientific research station, supporting detailed surface investigations to understand the planetary and solar history recorded on the Moon. We may decide to internationalize the outpost, creating a common use facility for science, exploration, research and commercial activity. By emphasizing resource extraction and use early, we create new opportunities for flexible growth and evolution beyond our initial operational capability.

Solvency – General 
(     ) The federal government must drive creation of a moon base, the technology is there all we need is the will – Garan ’06 (Ron Garan, NASA Astronaut, 11/2006, “Can America Conquor the 8th Continent?”, USA TODAY. DH)
How should we go about this important undertaking?  Our railroad system provides a good analogy. The greatest obstacle for the first railroad developers was financial risk.  Purchasing rights of way, paying wages for large workforces, and buying materials and equipment were prohibitively expensive. So, the federal government stepped in, orchestrating massive land grants and other incentives.  Once initial government investment was assured, enterprising developers invested very large sums to bridge vast valleys and tunnel through enormous mountains.  Today, we face similar obstacles in the development and use of space for the benefit of humanity. Potential space developers are discouraged by overwhelming up-front costs for high-risk, long-term returns on investment. To capitalize on the tremendous moon-based opportunities, our nation should establish the basic infrastructure for a transportation system between the Earth and the moon and a sustainable human settlement on the moon. Once this initial investment is made, commercial revenue-generating activities can thrive. Just as our investment in the railroad, interstate road system, hydroelectric dams, and other large Federal projects have been paid back many times over by increased productivity and quality of life, so will our investment in lunar infrastructure.  We are poised on the doorstep of an incredible opportunity to benefit all of humanity. We have the technology and the ability to make this a reality—-we merely require the will to see it through. We need to choose a course toward the utilization of space to increase our available resources, global prosperity, quality of life, technological advancement, and environmental stewardship. Just as we look back and thank those before us for developing things most of us take for granted today, the generations to come should be able to look back and thank us for committing to sustainable space exploration.

Solvency – Now is Key 
(     ) We cannot delay the moon base, each time we stall we create centuries of technological stagnation – Hearsey, Gangale, and Dudley-Flores ’09 (Christopher M Hearsey, Director of Programs and Special Projects and as a Member of the Board for the Astrosociology Research Institute, editor of Astropolitics: Special Edition on Astrosociology and The Journal of Astrosociology, M.S. in Space Studies; Thomas Gangale, Executive director and former chief researcher for OPS-Alaska, a research firm with that studies issues of space exploration and human sociology, M.S. degrees in aerospace engineering and international relations, Marilyn Dudley-Flores, Ph.D. in scoiology, Professor of Social Sciences at Solano Community college, graduate of the Army Quartermaster School and CEO/Chief Research Scientist, OPS-Alaska; "Critiquing Rationales in Space Policy Proposals: Developing a Methodology for Evaluating Space Policy", paper presented at AIAA SPACE 2009 Conference & Exposition 14 - 17 September 2009, http://www.atenisi.edu.to/scholarship/Dudley-Flores/2009_AIAA-2009-6819a.pdf, JAC, 7/29/11)

Deferring Moon and Mars missions indefinitely will kill NASA and American space policy will be relegated to the dustbin of history. There are a great many other consequences as well. Time-slipping these missions further into the future has already done a great deal of damage. For those of us who study technology evolution, over three decades’ worth of stalling on this end of the timeline has translated into many more decades, if not centuries, of technology slowdown and stagnation downrange for the United States and for the world. This is currently having dire ramifications for American innovation. As the need for alternative energy sources mount and climate change and its effects become more extreme, we will find ourselves without the technologies to mitigate these challenges because we do not have the level of technology that we would have had, had we stayed our course cutting our teeth on the most extreme of human challenges – humans living and working on the Moon and Mars.

Solvency – Now is Key 

(     ) The only way to ensure U.S. access to the moon is to have the first base - Bown, William, Cullerne ‘09.  (10/17/2009. Race to exploit the Moon.New Scientist, Vol. 204 Issue 2730, p26- 27. DH)
Is lunar exploitation poised to reprise the story of Antarctica? LAST week, NASA bombed the moon. Or rather, it crashed its Lunar Crater Observation and Sensing Satellite into the moon's south pole in a bid to discover reserves of water and other resources. This was the latest in a veritable flurry of Moon missions: between 2007 and 2011 there will have been eight: one from Japan, two from China, one from India, one from Russia and three from the US. The race back to the Moon has been prompted by the realization that exploiting it may now be within reach. And it poses the question: who gets to use the moon's recoverable resources, such as oxygen or water? This could be resolved through negotiation, as space scientists happily lodging their instruments in foreign spacecraft hope. But the Lunar Treaty drafted by the United Nations in the 1990s has still not been signed by the space powers. Since this leaves the moon unprotected by law - the ultimate terra nulla - we may now see a scramble for territory. History shows that the first step is colonisation and - the pressing issue - staking a claim. Thanks to the explorers Amundsen, Scott and the early sealers, the UK and Norway now claim about one-sixth of Antarctica each. So we may be witnessing a slow-motion reworking of the Antarctica story in which lunar exploration lays the ground for claims. We are already witnessing the same mix of challenge, bravado, inquiry and national enthusiasm, suffused with dreams of empire and wealth that spurred the Antarctic race. Plus, there's fear. "Whoever first conquers the moon will benefit first," as Ouyang Ziyuan, chief scientist of China's moon exploration programme, once told the BBC. This potent cocktail can be used by scientists to win support for bigger, more aggressive national programmes. It is a long, expensive game but that never prevented it from being played out in the Antarctic for almost a century, and there are potential rewards to match. When I put these ideas to David Parker, head of space science and exploration at the British National Space Centre, he called them Machiavellian. Perhaps he should recall that Machiavelli's Prince is the ultimate guide to realpolitik.

Solvency – A/T Moonquakes 

(     ) Moonquakes are NOT as Significant as Formerly Believed and Will Have Little Impact on a Moon Base – Jablonski and Ogden ’08 (Jablonski, Alexander M.  and Kelly A. Ogden.  April 2008.  Journal of Aerospace Engineering. “Technical Requirements for Lunar Structures” – DH)
Although lunar seismicity is a consideration in the design of lunar structures, the annual seismic energy released on the moon is significantly less than that on earth; unlike earthquakes, moonquakes will have little impact on lunar structural design. In the Apollo 15 Preliminary Science Report, it is estimated that the annual seismic energy release on the moon is 1011–1015 ergs, whereas on earth it is approximately 5 _1024 ergs _NASA 1971b_; the seismic energy released on the moon is at least approximately 1_5_109_ of that released on earth. Further, the largest recorded moonquake in the Apollo data was 2–3 on the Richter scale, and the usual magnitudes of moonquakes were only 1–2. A further source supports 1–2 magnitude on the Richter scale as the average, but suggests the one larger quake may have been as much as 4 _Toklu 2000_, although this is still significantly lower than many of those on earth. There were five sites with special seismographs placed on the moon during the landings of Apollo 12, 14, 15, 16, and 17 _NASA 1969, 1971a, 1971b, 1972, 1973_. For many millions of years, the moon has been a dynamically quiet planetary body with not known plate motions, no active volcanoes, and no ocean trench systems in place. It was very special to find out that each lunar seismograph detected 600–3,000 moonquakes every year, but most of them were very small: up to about 2 on the Richter scale. The events could be divided into three different groups: deep moonquakes _with their foci at depths of 600–900 km in the moon_, shallow moonquakes _less frequent_, and moonquakes artificially induced by a meteoroid impact. All of them are very interesting events. The deep moonquakes showed some periodic regularity depending on the point when the moon’s orbit is closest to the earth. They occurred at these centers at opposite phases of the tidal pull, so that the most active periods are 14 days apart. Bolt suggests in his classic on earthquakes that the tidal pull of the earth on the moon triggers the occurrence of deep seismic energy releases _Bolt 1988_. The pattern of the moonquakes is also sharply different from that of earthquakes. The seismic S waves and surface waves on lunar seismograms are not very clearly defined and distinct as those of earthquakes. Mendell presented a discussion of the lunar seismic environment on an optical interferometer placed on the moon. He concluded that some earlier studies overstated the seismic impact on the future moon observatories but these effects must be taken into account and properly mitigated _Mendell 1998_. 

Solvency – A/T Moonquakes 

(     ) Science has already developed the ability to use lunar materials for construction on moonquake proof buildings – Qiao et al ’07 (Yu Qiao, Associate Professor Department of Structural Engineering & Program of Materials Science and Engineering Jacobs School of Engineering, Ph.D. in Mechanical Engineering, Massachusetts Institute of Technology; Vistasp M. Karbhari, professor of material science and structural engineering, Provost and Executive Vice President for Academic Affairs at University of Alabama;Gilbert A. Hegemier Professor/Chair Structural Engineering, former mechanical engineer at TRW Systems Space Technology Lab, the National Engineering Science Company, and the Naval Ordinance Laboratory, member of the American Institute of Aeronautics and Astronautics; the American Society of Mechanical Engineers (ASME); the Earthquake Engineering Research Institute; and the California Universities for Research on Earthquake Engineering.; “Developing Moonquake-Proof Structures Based on Locally Harvestable Resources”, Lunar and Planetary Science XXXVIII (2007), http://www.lpi.usra.edu/meetings/lpsc2007/pdf/1039.pdf, JAC, 8/4/11) 
Based on findings of moonquake science and lunar regolith study in the past a few decades, it is now feasible to develop technology of moonquakeproof structures using raw lunar soils. The developed lunar soil based materials and structures should be strong, water-free, thermally nonconductive, durable (radiation-proof and low-cycle-fatigue resistant), energy-efficient, and airproof. They should have optimized damping properties to mitigate vibrations, which is important since the durations of moonquakes are much longer than that of earthquakes. . . PIE Treated Lunar Cements: In a study on organicinorganic nanohybrids, we developed a novel, high-performance polymer intercalation-exfoliation (PIE) cement-like material using JSC-1 lunar soil simulant [7], in which the lunar simulant grains are strongly bonded by a polymeric nanointerphase, as depicted in Fig.1. Due to the barrier effect of the silicate nanolayers in the nanointerphase, the permeability of this material is very low, resulting in the superior air/water-proofness. The tensile strength is 75 MPa (compared to 3-5 MPa of a portland cement), comparable with that of aluminum alloys. It is envisioned that when the lunar soil simulant is replaced by real lunar soils, the material properties should be at the same level. Using the PIE-treated-cement-like lunar dust (PIED), PIE-treated lunar concretes (PIEC) can be developed, in which the PIED is employed as the binder to hold together coarse lunar soil grains. The only component that needs to be transported from the Earth is the nanointerphase (less than 4 wt.%), and the facilities are small-sized and lightweight.

Solvency – A/T Lunar Dust 

(     ) Techniques Exist to Prevent Lunar Dust from Contaminating a Moon Base – Robson ’09 (Robson, David, 1/24/2009.  Lunar dust buster designed to keep moon base spick and span. New Scientist, Vol. 201, Issue 2692. – DH)

LUNAR explorers had better be handy with a vacuum cleaner. A new "lunar dust buster" may be an essential tool for future missions, allowing astronauts to clean up following grubby moonwalks and prevent the dirt penetrating the moon base. Moon dust is much more of a menace than the terrestrial variety, due to the structure of the particles. They are covered in tiny spikes that hook into surfaces. This means the dust sticks so tightly to surfaces that brushing alone cannot shift it. "We are talking about abrasive Velcro," says Pamela Clark of the Catholic University of America, Washington DC, who works at NASA's Goddard Space Flight Center in Greenbelt, Maryland. These spikes also collect electrical charge, which holds them in place on a surface. The dust is so abrasive it can damage machinery, and there are also concerns that it could be dangerous if inhaled. To solve the problem, Clark's team is working on SPARCLE, a "lunar dust buster" that astronauts could utilise in the airlock to a moon base. The device consists of a positively charged metallic nozzle fitted to an electron gun, similar to those used in electron microscopes, which fires a focused beam of electrons from a hot filament. Following a moonwalk, astronauts would scan the beam across the surface of their dirty equipment, showering it with electrons until all the dust particles and the surface become negatively charged and start to repel one another. This would loosen the particles' grip, allowing them to fly to the positively charged nozzlewhere they are captured. In tests, the dust buster picked up a 2-millimetre-high pile of crushed volcanic rock similar to lunar dust. The team will present its latest results at the SPESIF conference in Huntsville, Alabama, next month. Lawrence Taylor, who investigates lunar dust at the University of Tennessee in Knoxville, points out that magnetic attraction might be more effective at removing bigger dust particles. He suggests using a combination of the two techniques.

Solvency – A/T Lunar Dust 

(     ) TURN: Moon dust provides an alternative source of energy – Bakhtian, Zorn, and Maniscalco ’09 (Noel M. and Alan H., Ph.D. Candidate at Stanford University Dept. of Aeronautics and Astronautics, Matthew P., Aerospace Systems Engineer at Stellar Solutions Inc., “The Eighth Continent: A Vision for Exploration of the Moon and Beyond”, paper presented at the American Institute of Aeronautics and Astronautics Space 2009 Conference and Exposition, AIAA 2009-6489, http://www.stanford.edu/~nmb/papers/2009SpaceConference_AIAApaper2009-6489_ReturnToMoon.pdf, September 14-17 2009, JAC 7/9/2011)
The Moon has little or no atmosphere to discharge or “ground" static electrical buildup in the regolith. This is one explanation for why the lunar dust was so statically “sticky" during the Apollo missions. On a larger scale, portions of the Moon bathed in sunlight gather a net positive charge from the effects of solar radiation and particle flux. On the other hand, portions of the Moon exposed to the darkness of deep space gather a net negative charge due to a net flux of radiation with the opposite ionizing effect. It has been estimated that there is an electrical potential difference between the light and dark side of the Moon which may have a magnitude of up to thousands of volts. Since there is no atmosphere to carry the charges to allow this potential difference to “drain" or balance, nor to spread and scatter light and radiation in a dawn or dusk, there is a relatively distinct moving line between the lunar day and night | this is called the lunar day-night terminator. Astronauts on the Moon reported seeing a glowing effect across the lunar horizon while looking towards the terminator. It is surmised that this was actually charged lunar dust being drawn across the voltage difference at the terminator. If so, the bad news is that a roving sunrise and sunset static dust storm could be very hard on equipment. The potentially good news is that this large potential difference across a short terminator could theoretically be “drained" by embedded conductors, both reducing the dust effects and potentially generating and storing enormous amounts of power. While the static difference is probably greatest at the lunar equator where the most direct sunlight strikes, there are likely places at the lunar poles where the distance across the terminator is relatively short, and may be amenable to a permanent power station.

Solvency – A/T Health 
(     ) TURN: Studying health changes in space is key to develop permanent cures – Siegfried ’03 (W.H., Ph.D., Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems andutilized in-situ resourses in a program that emphasizedreturn to the earth of the technologies and products of space; ”Space Colonization – Benefits for the Whole World”, http://www.aiaa.org/participate/uploads/acf628b.pdf, published by American Institute for Aeronautics and Astronautics in 2003, JAC, 8/4/11) 

Many current human problems are the result of failures of the body’s natural immune system. We can diagnose many of these problems and have made great strides in ameliorating the symptoms, but to date, understanding immune system function and enhancement is seminal. Both United States and Russian long-term space missions have induced similar red blood cell and immune system changes. Hematological and immunological changes observed during, or after, space missions have been quite consistent. Decreases in red cell mass were reported in Gemini, Apollo, Skylab and Soyuz, and Mir programs—probably due to diminished rates of erythrocyte production. Space flight at microgravity levels may produce changes in white blood cell morphology and a compromise of the immune system. Skylab studies indicated a decrease in the number of T lymphocytes and some impairment in their function. Certain United States and Russian findings suggest that space flight induces a transient impairment in immune system function at the cellular level. Space flight offers a clinical laboratory unlike any place on Earth that may lead to an improved understanding of the function of the human immune system. Perhaps cures of aging, HIV, and other immune function-related illnesses can result from a comprehensive approach to Space Colonization.
Solvency – A/T Health 
(     ) Health concerns can be overcome - White & Averner ‘01  (Ronald White, National Space Biomedical Research Institute and Baylor College of Medicine, Maurice Averner, NASA Ames Research Center,“ Humans in Space,” 2/22/01, DA: 7/13/11, Madeline)
Voyages of exploration will subject space travellers to three serious and related challenges: (1) changes in the physical forces on and within the body brought about by a reduction in weight of the body’s components; (2) psychosocial changes induced by the long-term confinement of such a voyage without the possibility of escape; and (3) changes in the levels and types of radiation in the environment. These changes, which act simultaneously, precipitate a cascade of timerelated events in the human body about which we have been learning slowly for the past 40 years 4 . The integrated and unmitigated responses of the body to these challenges present real risks to the health of the humans undertaking such missions and to the satisfactory completion of the missions themselves. Some of the risks pose a greater threat than others do, and the level of understanding of the physiological responses to space flight varies depending on the body system in question. Fortunately, it seems that most of these risks may be reduced to an acceptable level through a vigorous research programme. 



