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1AC INHERENCY

NASA has given up on Mars—a human mission is possible and the US is key

KAPLAN 10 – Exec Editor of PC Magazine (Jeremy A., “NASA Scientist Publishes 'Colonizing the Red Planet,' a How-To Guide”, edited for gendered language, http://www.foxnews.com/scitech/2010/12/30/nasa-scientist-publishes-colonizing-red-planet-guide/#ixzz1QUXVmFVN)
A manned [staffed] mission to Mars would be the greatest adventure in the history of the human race. And one man knows how to make it a reality. In fact, he just wrote the book on it -- literally. Joel Levine, senior research scientist with NASA's Langley Research Center and co-chair of NASA's Human Exploration of Mars Science Analysis Group, just published "The Human Mission to Mars: Colonizing the Red Planet." The book reads like a who's who of Mars mission science, featuring senators, astronauts, astrophysicists, geologists and more on getting to Mars, studying its atmosphere and climate, the psychological and medical effects on the crew and other details. There's even a section detailing the science of sex on Mars, should NASA attempt to create a permanent colony there. "For the last three years, I've been co-chairing a panel of about 30 U.S. and Canadian scientists, coming up with a blueprint, purely from a scientific perspective, of humanity's role on Mars," Levine told FoxNews.com. He was asked to put together a special edition of the Journal of Cosmology exploring the topic, which was just published as the new book. "The United States of America is the only country that can do this successfully right now," he said. And to remain the technological leader of the world, he argued, we need to do this. And it's quite possible, the book notes; after all, a trip to Mars isn't even a lengthy one. "The trip to Mars would take on the order of 220 days using today’s chemical propulsion technology," writes Steven A. Hawley, a former astronaut now with the department of physics and astronomy at the University of Kansas, in a chapter on the challenges and sacrifices of the trip to Mars. He suggests either a short duration or longer duration stay before the return trip. "The longer surface mission would enable significant science, but also expose the crew to greater risk if systems don’t function as planned." But regardless of whether a colony is initially established, Levine is passionate -- and poetic -- about a trip to Mars. "When we do this, the human species will be a two-planet species for the first time ever," he said. A trip to Mars would open up countless revelations and possibly answer one of the greatest questions science today seeks to answer: is there life elsewhere in the universe? "The search for life outside the Earth is one of the key questions in all of science," he told FoxNews.com, "and of all the objects in the Solar System, Mars is the most likely." Many scientists speculate that life may exist on the red planet today in the form of microorganisms, and the book concludes that a manned [staffed] mission could very well answer that question for once and all. "All of the articles here conclude that yes, it's possible that when we go to Mars we will find microorganism at the surface or below the surface." Another question Levine believes the mission will answer deals with the strange history of Mars -- which he called the most intriguing, and the most confusing planet in the solar system. Today Mars has no liquid water and a very, very thin atmosphere -- it's like the Earth's atmosphere at 100,000 feet, he said. Yet we have very, very strong evidence that its surface used to be covered with water. What happened to it all? "What catastrophic event led to Mars going from an Earth-like planet to a very inhospitable planet today?" he asked. The Mars mission would send humans there to study that, and see if there's a lesson in the planet for the future of Earth. Levine has a general timeline in mind for the mission, which he hopes to launch by 2040. He believes we could launch the missions far sooner, however -- if we could afford to. Tragically, the major problem for getting humans to Mars isn't building new spacecraft, furthering science, or inventing new technologies, he says. The only hold-up is the budget. "NASA's budget is 18 billion a year, and I don't think we can seriously plan a launch until 2040" given those funds, he said. "If NASA's budget went up 3 billion a year, or 5 billion a year, we could do it in half the time."
1AC FRONTIER ADVANTAGE

The Martian frontier is critical to check the inevitable decline of American civilization—the impact is war, genocide, and the collapse of democracy

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT

The frontier drove the development of democracy in America by creating a self-reliant population that insisted on the right to self-government. It is doubtful that democracy can persist without such people. True, the trappings of democracy exist in abundance in Amer​ica today, bin meaningful public participation in the process is deeply wanting. Consider that no representative of a new political party has been elected president of the United States since 1860. Likewise, neigh​borhood political clubs and ward structures that once allowed citizen participation in party deliberations have vanished. And with an aver​age reelection rate of 90 percent, the U.S. Congress is hardly a barom​eter of peoples will. Furthermore, regardless of the will of Congress, the real laws, covering ever broader areas of economic and social life are increasingly being made by a plethora of regulatory agencies whose officials do not even pretend to have been elected by anyone. Democracy in America and elsewhere in Western civilization needs a shot in the arm. That boost can only come from the example of a frontier people whose civilization incorporates the ethos that breathed the spirit into democracy in America in the first place. As Americans showed Europe in the last century, so in the next the Mar nans can show us the path away from oligarchy and stagnation. There are greater threats that a humanist society faces in a closed world than the return of oligarchy, and if the frontier remains closed, we are certain to face then in the twenty-first century. These threats are the spread of various sons of anti-human ideologies and the develop​ment of political institutions that incorporate the notions that spring from them as a basis of operation. At the top of the list of such destruc​tive ideas that tend to spread naturally in a closed society is the Malthus theory, which holds that since the worlds resources are more or less fixed, population growth and living standards must be restricted or all of us will descend into bottomless misery. Malthusianism is scientifically bankrupt—all predictions made upon it have been wrong, because human beings are not mere con​sumers of resources. Rather, we create resources by the development of new technologies that find use for them. The more people, the faster the rate of innovation. This is why (contrary to Malthus) as the worlds population has increased, the standard of living has increased, and at an accelerating rate. Nevertheless, in a closed society Malthusianism has the appearance of self-evident truth, and herein lies the danger. It is not enough to argue against Malthusianism in the abstract—such debates are not settled in academic journals. Unless people can see broad vistas of unused resources in front of them, the belief in limited resources tends to follow as a matter of course. And if the idea is accepted that the worlds resources are fixed, then each person is ultimately the enemy of every other person, and each race or nation is the enemy of every other race or nation. The extreme result is tyranny, war, and even genocide. Only in a universe of unlimited resources can all men be brothers.
Collapse of democracy causes extinction

DIAMOND 1995 (Larry, Senior Fellow at the Hoover Institution, “Promoting Democracy in the 1990s,” http://wwwics.si.edu/subsites/ccpdc/pubs/di/1.htm, December)
This hardly exhausts the lists of threats to our security and well-being in the coming years and decades. In the former Yugoslavia nationalist aggression tears at the stability of Europe and could easily spread. The flow of illegal drugs intensifies through increasingly powerful international crime syndicates that have made common cause with authoritarian regimes and have utterly corrupted the institutions of tenuous, democratic ones. Nuclear, chemical, and biological weapons continue to proliferate. The very source of life on Earth, the global ecosystem, appears increasingly endangered. Most of these new and unconventional threats to security are associated with or aggravated by the weakness or absence of democracy, with its provisions for legality, accountability, popular sovereignty, and openness. LESSONS OF THE TWENTIETH CENTURY The experience of this century offers important lessons. Countries that govern themselves in a truly democratic fashion do not go to war with one another. They do not aggress against their neighbors to aggrandize themselves or glorify their leaders. Democratic governments do not ethnically "cleanse" their own populations, and they are much less likely to face ethnic insurgency. Democracies do not sponsor terrorism against one another. They do not build weapons of mass destruction to use on or to threaten one another. Democratic countries form more reliable, open, and enduring trading partnerships. In the long run they offer better and more stable climates for investment. They are more environmentally responsible because they must answer to their own citizens, who organize to protest the destruction of their environments. They are better bets to honor international treaties since they value legal obligations and because their openness makes it much more difficult to breach agreements in secret. Precisely because, within their own borders, they respect competition, civil liberties, property rights, and the rule of law, democracies are the only reliable foundation on which a new world order of international security and prosperity can be built.  
Opening a new frontier on Mars is the only way to maintain cultural diversity
Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT

In the twenty-first century, without a Martian frontier, there is no question that human cultural diversity will decline severely. Already, since the late twentieth century, advanced communication and trans​portation technologies have eroded the healthy diversity of human cul​tures on Earth. As technology allows us to come closer together, so we come to be more alike. Finding a McDonalds in Beijing, country-and-western music in Tokyo, or a Michael Jordan T-shirt on the back of an Amazon native is no longer a great surprise.

Bringing together diverse cultures can be healthy, as it sometimes results in fusions that produce temporary flowerings in the arts or other areas. It can also result in very unpleasant increases in ethnic tensions. But however the energy released in the cultural merger is expended in the short term, the important thing in the long term is that it is expended. An analogy to cultural homogenization is that of connecting a wire between the terminals of a battery. A lot of heat can be generated for a while, but when all the potentials have been leveled, a condition of maximum entropy is reached and the battery is dead. The classic exam​ple of such a phenomenon in human history is the Roman Empire.'5 The golden age produced by unification is frequently followed by stag​nation and decline.

The tendency toward cultural homogenization on Earth can only accelerate in the twenty-first century. Furthermore, because of rapid communication and transportation technologies shoning out inter-cultural barriers, it will become increasingly impossible to obtain the degree of separation required to develop new and different cultures on Earth If the Martian frontier is opened, however, this same process of technological advance will also enable us to establish a new, distinct, and dynamic branch of human culture on Mars and eventually more on worlds beyond. The precious diversity of humanity can thus be pre​served on a broader field, bui only on a broader field. One world will be just too small a domain to allow the preservation and coniinued gen​eration of the diversity needed not just to keep life interesting, but to assure the survival of the human race.
That solves extinction and all other impacts

WEATHERFORD 1994 (Jack, Anthropologist, Savages and Civilization: Who Will Survive?, pp. 287-291)
Today we have no local and regional civilizations.  The world now stands united in a single, global civilization. Collapse in one part could trigger a chain reaction that may well sweep away cities across the globe.  Will the fate of Yaxchilán be the fate of all cities, of all civilization?  Are they doomed to rise, flourish, and then fall back into the earth from which they came? Whether we take an optimistic view or a pessimistic one, it seems clear that we stand now at the conclusion of a great age of human history.  This ten-thousand-year episode seems to be coming to an end, winding down.  For now, it appears that civilization has won out over all other ways of life.  Civilized people have defeated the tribal people of the world who have been killed or scattered.  But just at the moment when victory seems in the air for civilization, just at the moment when it has defeated all external foes and made itself master of the world, without any competing system to rival it, civilization seems to be in worse danger than ever before.  No longer in fear of enemies from outside, civilization seems more vulnerable than ever to enemies from within.  It has become a victim of its own success.  In its quest for dominance, civilization chewed up the forest, leeched the soil, stripped the plains, clogged the rivers, mined the mountains, polluted the oceans, and fouled the air.  In the process of progress, civilization destroyed one species of plant and animal after another.  Propelled by the gospel of agriculture, civilization moved forcefully across the globe, but it soon began to die of exhaustion, leaving millions of humans to starve.  Some of the oldest places in the agricultural world became some of the first to collapse.  Just as it seems to have completed its victory over tribal people, the nation-state has begun to dissolve.  Breaking apart into ethnic chunks and cultural enclaves, the number of states has multiplied in the twentieth century to the point that the concept of a nation-state itself starts to deteriorate.  The nation-state absorbed the remaining tribal people but has proven incapable of incorporating them fully into the national society as equal members.  The state swallowed them up but could not digest them.  The state could destroy the old languages and cultures, and it easily divided and even relocated whole nations.  But the state proved far less effective at incorporating the detribalized people into the new national culture.  Even though the state expanded across the frontier, it could not make the frontier disappear.  The frontier moved into the urban areas with the detribalized masses of defeated nations, emancipated slaves, and exploited laborers.  After ten thousand years of struggle, humans may have been left with a Pyrrhic victory whose cost may be much greater than its benefits.  Now that the victory has been won, we stoop under the burdensome costs and damages to a world that we may not be able to heal or repair.  Unable to cope with the rapidly changing natural, social, and cultural environment that civilization made, we see the collapse of the social institutions of the city and the state that brought us this far.  The cities and institutions of civilization have now become social dinosaurs.  Even though we may look back with pride over the last ten thousand years of evolution and cite the massive number of humans and the ability of human society and the city to feed and care for all of them, one major fluctuation in the world might easily end all of that.  The civilization we have built stretches like a delicate and fragile membrane on this Earth.  It will not require anything as dramatic as a collision with a giant asteroid to destroy civilization.  Civilization seems perfectly capable of creating its own Armageddon.  During the twentieth century, civilization experience a number of major scares, a series of warning shots.  Civilization proved capable of waging world war on itself.  Toward that end, we developed nuclear energy and came close to provoking a nuclear holocaust, and we may well do so yet.  When we survived World War I, then World War II, and finally the nuclear threat of the Cold War, we felt safe.  When catastrophe did not follow the warning, we felt relief, as though the danger had passed, but danger still approaches us. Civilization experienced several “super plagues” ranging from the devastating world influenza epidemic early in the century to AIDS at the close of the century.  These may be only weak harbingers of the epidemics and plagues to come.  Even as life expectancy in most countries has continued to climb throughout the twentieth century, diseases from cancer to syphilis have grown stronger and more deadly.  If war or new plagues do not bring down civilization, it might easily collapse as a result of environmental degradation and the disruption of productive agricultural lands.  If the great collapse comes, it might well come from something that we do not yet suspect.  Perhaps war, disease, famine, and environmental degradation will be only parts of the process and not the causes.  Today all of us are unquestionably part of a global society, but that common membership does not produce cultural uniformity around the globe.  The challenge now facing us is to live in harmony without living in uniformity, to be united by some forces such as worldwide commerce, pop culture, and communications, but to remain peacefully different in other areas such as religion and ethnicity.  We need to share some values such as a commitment to fundamental human rights and basic rules of interaction, but we can be wildly different in other areas such as life-styles, spirituality, musical tastes, and community life.  We need to find a way for all of us to walk in two worlds at once, to be part of the world culture, without sacrificing the cultural heritage of our own families and traditions.  At the same time we need to find ways to allow other people to walk in two worlds, or perhaps even to walk in four or five worlds at once. We cannot go backwards in history and change one hour or one moment, but we do have the power to change the present and thus alter the future.  The first step in that process should come by respecting the mutual right of all people to survive with dignity and to control their own destinies without surrendering their cultures.  The aborigines of Australia, the Tibetans of China, the Lacandon of Mexico, the Tuareg of Mali, the Aleuts of Alaska, the Ainu of Japan, the Maori of New Zealand, the Aymara of Bolivia, and the millions of other ethnic groups around the world deserve the same human rights and cultural dignity as suburbanites in Los Angeles, bureaucrats in London, bankers in Paris, reporters in Atlanta, marketing executives in Vancouver, artists in Berlin, surfers in Sydney, or industrialists in Tokyo.  In recent centuries, Western civilization has played the leading role on the stage of human history.  We should not mistake this one act for the whole drama of human history, nor should we assume that the present act is the final one just because it is before us at the moment.  Much came before us, and much remains yet to be enacted.  We must recognize the value of all people not merely out of nostalgic sentiment for the oppressed or merely to keep them like exhibits in a nature park.  We must recognize their rights and value because we may need the combined knowledge of all cultures if we are to overcome the problems that now threaten to overwhelm us.  At first glance, the Aleuts who hunt seals on isolated islands in the Bering Sea may seem like unimportant actors on the world stage of today, but their ancestors once played a vital role in human survival of the Ice Age.  The Quechua woman sitting in the dusty market of Cochamba may seem backward and insignificant, but her ancestors led the way into an agricultural revolution from which we still benefit.  Because we do not know the problems that lie ahead of us, we do not know which set of human skills or which cultural perspective we will need.  The coming age of human history threatens to be one of cultural conflicts between and within countries, conflicts that rip cities apart.  If we continue down the same path that we now tread, the problems visible today in Tibet or Mexico may seem trifling compared with the conflicts yet to come.  If we cannot change our course, then our civilization too may become as dead as the stones of Yaxchilán, and one day the descendants of some alien civilization will stare at our ruined cities and wonder why we disappeared.
Mars colonization solves asteroid strike—the impact is extinction from collision or nuclear war

Siegfried 2003 (W.H., executive for The Boeing Company, Integrated Defense System, “Space Colonization – Benefits for the World”, http://www.aiaa.org/participate/uploads/acf628b.pdf)

Over the last decade a large mass of evidence has been accumulated indicating that near-Earth-object (NEO) impact events constitute a real hazard to Earth. Congress held hearings on the phenomenon in 1998, and NASA created a small NEO program. Since 1988, a total (as of 7 August 2002) of some many thousand near-Earth objects (of which about 1,000 are larger that 1 km in diameter) have been catalogued that are potentially hazardous to Earth. New discoveries are accelerating. In just the last few months, a 2-mile-wide crater was discovered in Iraq dating from around 2000 to 3000 B.C. This impact was potentially responsible for the decline of several early civilizations. A similar crater was recently discovered in the North Sea. Major events have occurred twice in the last hundred years in remote areas where an object exploded near the Earth’s surface bur did not impact (such as in Russia). If either of these events had occurred over a populated area the death toll would have been enormous. Our armed forces are concerned that an asteroid strike could be interpreted as a nuclear attack, thus triggering retaliation. What higher goals could Space Colonization have than in helping to prevent the destruction of human life and to ensure the future of civilization? The odds of an object 1 km in diameter impacting Earth in this century range between 1 in 1,500 and 1 in 5,000 depending on the assumptions made. A 1-km-diameter meteoroid impact would create a crater 5 miles wide. The death toll would depend on the impact point. A hit at Ground Zero in New York would kill millions of people and Manhattan Island (and much of the surrounding area) would disappear. The resulting disruption to the Earth’s environment would be immeasurable by today’s standards. A concerted Space Colonization impetus could provide platforms for early warning and could, potentially, aid in deflection of threatening objects. NEO detection and deflection is a goal that furthers international cooperation in space and Space Colonization. Many nations can contribute and the multiple dimensions of the challenge would allow participation in many ways—from telescopes for conducting surveys, to studies of lunar and other planet impacts, to journeys to the comets. The Moon is a natural laboratory for the study of impact events. A lunar colony would facilitate such study and could provide a base for defensive action. Lunar and Mars cyclers could be a part of Space Colonization that would provide survey sites and become bases for mining the NEOs as a resource base for space construction. The infrastructure of Space Colonization would serve a similar purpose to the solar system as did that of the United States Interstate Highway system or the flood control and land reclamation in the American West did for the United States development. In short, it would allow civilization to expand into the high frontier.
Even if the plan solves nothing, we should still do it—Mars can be a lifeboat allowing humans to avoid inevitable extinction

FREEMAN 11—major in neuroscience/ minor in philosophy (29 June 2011, “Humanity Should Begin Efforts to Colonize Mars,” http://www.debate.org/debates/Humanity-Should-Begin-Efforts-to-Colonize-Mars/1/, RBatra)

C4: Colonizing Mars helps ensure the survival of the human species. Mars offers humanity the ultimate lifeboat in the case that life on Earth no longer becomes possible or desirable. Sam Harris, a neuroscientist at the University of California Los Angeles, has argued that the fate of human civilization is placed on a knife edge, especially given the prospects of sectarian warfare with the use of weapons of mass destruction.[16] This is partly why Stephen Hawking has argued strongly in favor of building a colony on Mars. According to Hawking, "Life on Earth is at the ever-increasing risk of being wiped out by a disaster, such as sudden global warming, nuclear war, a genetically engineered virus or other dangers we have not yet thought of."[17] The distinguished Princeton astrophysicist J. Richard Gott III concurs with Stephen Hawking on this point. According to Dr. Gott, "We should [colonize Mars] soon, because colonizing other worlds is our best chance to hedge our bets and improve the survival prospects of our species."[18] In fact, most of the foremost cosmologists today have come to a consensus on this issue.[19] I think that we ignore the advice of these experts at our own peril. Some may try to argue that colonizing Mars is not immediately necessary to ensure the survival of the human species. There are at least three problems with this rejoinder. First, it's highly questionable whether this is actually the case, especially considering all that could potentially go wrong. Second, colonizing Mars will take decades, so it's important that we begin the process now. Third, even if this criticism is completely valid, there are no good reasons not to begin the process now. I've already shown that colonizing Mars is economically feasible, and it has numerous other benefits.
1AC SCIENCE LEADERSHIP ADVANTAGE

The US is falling behind in STEM education due to lack of inspiration—space colonization is key

Siegfried 2003 (W.H., executive for The Boeing Company, Integrated Defense System, “Space Colonization – Benefits for the World”, http://www.aiaa.org/participate/uploads/acf628b.pdf)

Problems within the education program in the United States have been analyzed many times. Rising illiteracy, 35% of all scientist and engineers being foreign born, and the 50% or higher foreign doctorate candidates who return to their country of origin after receiving degrees are examples. United States science and engineering schools are recognized throughout the world for their standards of excellence, but the number of United States students is declining based on a decreasing interest by the younger generation in the sciences and engineering. We must encourage young students to select engineering and science for studies as is happening in the rest of the world. Space Colonization can provide that stimulus. During the Apollo program, as NASA spending increased, so, too, did the number of doctorates received (Fig. 3). When NASA spending decreased following the Apollo program, so did the number of doctorates received a few years later (Collins, 2000). This time lag occurred because many students were well on their way to achieving their degrees. Once it was clear that funding and federal support had been reduced, the student population plummeted. We now face the prospect of many of the people trained in the sciences reaching retirement. Where are the replacements? A long-term worldwide commitment to Space Colonization could help. We must convince our present elementary school students to commit to science and engineering for these are the keys to our future.

STEM education is critical to hegemony—Mars mission solves

Bartlet 2004 Member, Subcommittee on Space and Aeronautics, Committee on Science, U.S. House of Representatives, (4/1/2004, Roscoe G. Bartlett, “LUNAR SCIENCE AND RESOURCES: FUTURE OPTIONS,” HEARING BEFORE THE SUBCOMMITTEE ON SPACE AND AERONAUTICS COMMITTEE ON SCIENCE HOUSE OF REPRESENTATIVES ONE HUNDRED EIGHTH CONGRESS, http://www.gpo.gov/fdsys/pkg/CHRG-108hhrg92757/pdf/CHRG-108hhrg92757.pdf, JMP)

Mr. BARTLETT. Thank you very much. I look forward to this hearing. I have never shied away from the President’s commitment to return humans to the Moon and on to Mars. In addition to the benefits that our society will get from pushing the envelope to do that, our country desperately needs something that captures the imagination of our people, and inspires our young people to go into careers of math, science, and engineering. Maybe this will do that. When we made that commitment to put a man on the Moon, that really did that.

We now have our best and brightest students in this country going into careers other than science, math and engineering. As a matter of fact, far too many of them are going into destructive pursuits. They are becoming lawyers and political scientists. Though we need a few of each of those, and we have got more than a few of each of those. For the short-term, our economic superiority is at risk if we don’t turn out more scientists, mathematicians, and engineers, and for the longer-term, our national security is at risk. We will not continue to have the world’s best military unless we turn out scientists, mathematicians and engineers, well-trained, and in adequate numbers. And hopefully returning then to the Moon and on to Mars will provide the stimulus that encourages our young people to move into these careers that keep us the premiere economic nation in the world and the premier military nation in the world. So I think that this is an investment that will pay very well for our society. That is why I look forward to this hearing, and thank you all very much. 

The impact is global nuclear war

Kagan 7 – senior associate, Carnegie Endowment for International Peace (Robert, July, End of Dreams, Return of History, http://www.realclearpolitics.com/articles/2007/07/end_of_dreams_return_of_histor.html, AG/JMP)

Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic. It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible. Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war. People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe. The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States. Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan. In Europe, too, the departure of the United States from the scene -- even if it remained the world's most powerful nation -- could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe -- if it adopted what some call a strategy of "offshore balancing" -- this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances. It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, "offshore" role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more "even-handed" policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel 's aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground. The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn 't change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn 't changed that much. An American withdrawal from Iraq will not return things to "normal" or to a new kind of stability in the region. It will produce a new instability, one likely to draw the United States back in again. The alternative to American regional predominance in the Middle East and elsewhere is not a new regional stability. In an era of burgeoning nationalism, the future is likely to be one of intensified competition among nations and nationalist movements.

And, the plan leads to breakthroughs in biomedicine and genetic engineering

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.11 )//DT

Images of Mars taken from orbit show dry riverbeds, indicating that Mars once had flowing liquid water on its surface—in other words, that it was once a place potentially friendly to life. The best geologic evi​dence indicates that this warm and wet period of Mars' history lasted through the first billion years of its existence as a planet, a period con​siderably longer than it took life to appear on Earth. Current theories of life hold that the evolution of life from nonliving matter is a lawful, natural process occurring with high probability whenever and wher​ever conditions are favorable. If this is true, if the theories are indeed correct, then chances are life should have evolved on Mars. It may still lurk somewhere on the planet, or it may be extinct. Either way. the dis​covery of Martian life, living or fossilized, would virtually prove that life abounds in the universe, and that the billions of stars scintillating in a clear, dark night sky mark the home solar systems of living worlds too numerous to count, harboring species and civilizations too diverse to catalogue. On the other hand, if we find that Mars never produced any life, despite its once clement climate, it would mean that the evolution of life is a process dependent upon freak chance. We could be virtually alone in the universe. Given the importance of the question, the search for life past or present will be intensive, for there are many different places to look There are dry riverbeds and dry lake beds that may have been the last redoubts of the retreating Martian biosphere, and thus promising places to look for fossils Ice sheets covering the planet's poles may hold well-preserved frozen remains of actual organisms, if there were any. There is a high probability thai subsurface ground water, geologically heated, may exist on Mars. In such environments living organisms may yet sur​vive. What a find such organisms would be, for they may well be very different from anything that has evolved on Earth. In studying them, we would discover what is incidental to Earth life, and what is funda​mental to the very nature of life itself. The results could lead to break​throughs in medicine, genetic engineering, and all the biological and biochemical sciences.
The US must lead in genetic engineering research—the alternative is a Chinese bid for global domination

SAILER 2000 (Steve, President of the Human Biodiversity Institute, American Outlook Magazine, Spring, http://www.isteve.com/Thatcher-Speech-Text.htm)

Unencumbered by post-Christian ethics, the Chinese government recently passed a pre-1945-style eugenics law calling for the sterilization of “morons.” The ruthlessness of this law portends that if China implements genetic enhancements while the multiculturalist West either bans them or pursues a politically correct reengineering of human nature, the inevitable result within a few generations would be Chinese economic, and thus military, global hegemony. As the weapons scientist and evolutionary theorist Gregory Cochran pointed out, “We cannot opt out of this biological arms race any more than we could opt out of the nuclear arms race.” Therefore, those serious about either preventing or decreeing genetic engineering should start planning a preemptive nuclear strike on China, and soon. But, I'd rather end not with a bang, but not with a whimper either. The future of the human race is at stake. To make the right decisions about eugenics in the near future, we must start right now to study the impact of genetic diversity on human societies. We cannot continue to assume that genes don’t affect societies and that societies don't affect genes. The time to get serious about Darwin is now—before the age of Galton fully arrives.

China’s bid for world domination will cause full-scale nuclear war

NYQUIST 2007 (Jeffrey, Former Contractor in Soviet/Russian Analysis Group for U.S. Defense Intelligence Agency, Former Ph.D. Student at UC-Irvine in Political Sociology, and widely syndicated columnist and published author, “China’s Military Strategy,” 3/09, http://www.financialsense.com/stormwatch/geo/pastanalysis/2007/0309.html) 

Of course, this plan of battle is very dangerous. The Chinese strategists are therefore prepared for two scenarios: (1) A successful surprise attack on America, with little loss to China; (2) Full-blown U.S. nuclear retaliation that would kill 650 million Chinese. In facing this situation, explained Gen. Chi, the Communist leadership must be fearless. “In Chinese history, in the replacement of dynasties, the ruthless have always won and the benevolent have always failed.” One must not be deterred by the human cost. Modern warfare is mass destruction warfare. It involves the mass killing of human beings. “Maybe we can put it this way,” explained Gen. Chi: “death is the engine that moves history forward. During the period of the Three Kingdoms, how many people died? When Genghis Khan conquered Eurasia, how many people died? When Manchu invaded the interior of China, how many people died?” Chi then admitted, “It is indeed brutal to kill one or two hundred million Americans. But that is the only path that will secure a Chinese century, a century in which the Chinese Communist Party (CCP) leads the world. We, as revolutionary humanitarians, do not want deaths. But if history confronts us with a choice between deaths of Chinese and those of Americans, we’d have to pick the latter…. That is because, after all, we are Chinese and members of the CCP….” The outline of China’s military strategy is clear. The Chinese are building a large navy with many merchant ships because they want to control the Pacific Ocean and transport millions of colonists to a depopulated North American shore. The biological weapons for “cleaning up” America have already been built. The destruction of America’s early warning system and the decapitation of the U.S. government can be achieved through “terrorist” strikes (i.e., by special forces commandos). There is also an economic dimension to the attack plan. First, do everything possible to hasten America’s financial collapse. (To this end the Americans have made their own special contribution). Second, the bankruptcy of the U.S. government naturally brings about the spontaneous strategic disarmament of the American military; third, use the Arab terrorist threat as a diversion so that the Americans will react against the wrong countries when they are attacked with biological weapons; and fourth, finish off the Americans when they are defenseless and disoriented.  Once China has vaccinated its own soldiers the biological assault can begin. The plan has many risks, and the average American would readily dismiss such a plan as madness. But we all should be reminded of the madness of Hitler, who attempted to exterminate the Jews in Europe. It is hard to believe that someone would exterminate people who were quite harmless. However, that is exactly what happened. The Nazis built their edifice on the myth of Jewish malevolence. This served as their justification. The Nazis merely projected their own malevolence onto their intended victims. Today the agents of Communism have constructed their justification for the extermination of America. The Russians and Chinese, together with their allies in the Third World, have carefully laid out their case. We have all heard the anti-American propaganda. It is everywhere. According to this propaganda the Americans are imperialist aggressors. The Americans are murdering millions of people. The Americans are stealing the world’s resources. The Americans are the cause of global warming. The planet itself is doomed unless the Americans are eradicated.  Here we find a variation on Hitler’s theme. Instead of blaming the Jews, it blames the Americans (and their Zionist allies). Instead of gas chambers and ovens the perpetrators will use nuclear and biological weapons. Instead of looting a minority community in the midst of Europe, an entire continent will be looted. The plan of war aims at plunder in the form of empty buildings, infrastructure, machines and real estate. With that plunder comes global dominance.  I end this column with one last thought supplied by the Wall Street Journal on March 7. In a column titled “China’s Military Mystique” we read of China’s “rapidly increasing defense budget.” The Bush administration wants an explanation. Why is China building so many ships and guns and planes? Everyone assumes that China is building up to attack Taiwan. “But China’s military advances are no longer just about attacking Taiwan,” says the Journal. Having tantalized us with an intriguing tidbit of geopolitical algebra the Journal trails off in the direction of China’s anti-satellite weaponry. The American mind has yet to wrap itself around the concept of a genocidal WMD assault. We watch as the Chinese prepare to slaughter us. We blink and avert our gaze.

And the plan is key to fusion development
Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT

A prime example of the Martian frontier driving new technology will undoubtedly be found in the arena of energy production. As on Earth, an ample supply of energy will be crucial to the success of Mars settlements. The Red Planet does have one major energy resource that we currently know about: deuterium, which can be used as the fuel in nearly waste-free thermonuclear fusion reactors. Earth has large amounts of deuterium too. but with all of the existing investments in other, more polluting forms of energy production, the research that would make possible practical fusion power reactors has been allowed to stagnate. The Martian colonists are certain to be much more deter​mined 10 get fusion online, and in doing so will massively benefit the mother planet as well.
Fossil fuels are running out and status quo renewables cannot replace them—only fusion solves war, economic collapse, and global warming
SMITH 2005 (Chris Llewyn, Euratom/UKAEA Fusion Association, Culham Science Centre, Fusion Engineering and Design, #74)

The International Energy Agency predicts that energy use will increase 60% by 2030 and double by 2045. Currently, 80% is derived from burning fossil fuels. This is driving potentially catastrophic climate change and generating debilitating pollution. There is therefore an urgent need to find alternatives, which is increased by the fact that fossil fuels will eventually run out, starting with oil. The atmosphere is a delicate system and it is being dangerously provoked by the increase in atmospheric CO2 that has occurred since the industrial revolution (Fig. 1). The result appears to be an increase in the average global temperature (Fig. 2). The temperature rise is already producing observable effects. Fig. 3, for example, shows the observed frequency of closure of the Thames barrier that protects London against tidal surges: it is increasing and much greater than the original expectation, based on the historical record, of once every 2 or 3 years. Major future effects could include rises in sea level that could put areas currently occupied by hundreds of millions of people under water by the end of the century, and major perturbations of the monsoon that could be catastrophic. The ambitious goal of limiting atmospheric CO2 to 500 ppm by 2050 is often quoted, which would ameliorate but not remove all problems. The US Department of Energy estimates that in order meet this goal, 20TW – of the predicted total world power consumption of 30 TW– would have to be produced without CO2. This 20 TW is almost 50% more than today’s total power market (of 14 TW). To quote the US Department of Energy ‘the technology to generate this amount of emissionfree power does not exist’. In any case, fossil fuels will not last forever. At current rates of consumption, there is enough coal for several hundred years (but consumption is currently growing 1.4% pa) and enough gas for about 150 years (but consumption is currently growing at 2.35% pa). There are also huge amounts of ‘unconventional’ oil (shale and tar sands), which however will mostly be very expensive to convert to usable forms, both in terms of the cost and in terms of CO2 production and energy. What about conventional oil? There is a Saudi saying ‘My father rode a camel. I drive a car. My son flies a plane. His son will ride a camel’. This may be true. It is generally believed, on the basis of past experience in particular regions (the USA, the North Sea, . . .), that when half the world’s original endowment of accessible conventional oil has been used, production will decline by perhaps 3% pa as pressure drops in the older (generally larger and more easily found) oil wells and new wells become harder to find. Estimates of the world’s original oil endowment (known and yet to be discovered) have been stable and consistent for around 50 years, with one exception. The exception is the estimate of the US Geological Survey, which was increased by 40% in 2000 on the basis of assumed future improvements in extraction. The mean USGS prediction implies that the peak of oil production will occur in about 25 years, which is not long to introduce alternative energy sources for transport, or develop and deploy the means for large scale conversion of coal and/or unconventional oil to usable oil. Many analysts believe that the peak will occur sooner, perhaps even in 5–10 years, following which we might anticipate ‘price increases, inflation, recession and international tension’. Better understanding is urgently needed of whether the peak really is imminent. 3. What needs to be done? First, wider recognition of the scale of the problem is needed, and that it can only be solved by new and/or improved technologies (although fiscal measures designed to change the behaviour of consumers, and stimulate R&D by industry, will also be essential). Second, increased investment inR&Don energy is crucial. In fact, despite growing concerns about pollution, climate change and security of energy supply, publicly funded energy R&D has gone down 50% globally since 1980 in real terms, while private funding has also decreased world-wide, e.g. by 67% in the USA in the period 1985–1998. The size of the world’s total energy market, which is US$ 3 trillion pa, provides a reference scale. A 10% increase in average energy prices would cost US$ 300B pa, while the market for a technology that captures just 1% of the market is US$ 30B pa. The solution will be a cocktail, and we must explore all sensible avenues. What should we seek? Increased energy efficiency—yes (much can be done and it should have high priority, although it will ameliorate rather than solve the problem). CO2 capture and sequestration—yes (although there are big challenges and uncertainties, and – if it is possible – it will add to costs). Development and deployment of renewables—yes (although, with the exception of solar power – which is currently very expensive, and not well matched to demand geographically or temporally – renewables do not have the potential to meet a large fraction of global demand). Energy storage—yes (new storage methods will be essential if intermittent energy sources are to become more than marginal players, but note that energy storage/retrieval inevitably produces significant losses). Alternative power sources for (or systems of) transport—yes (including the development of hydrogen as a carrier [NB not a source] of energy, although there are huge challenges to be met, and of bioethanols). Nuclear—yes (at least until fusion is available, although nuclear power faces political hurdles in many countries, despite remarkable improvements in its reliability, safety and cost, and breeder reactors will be needed sooner or later if there is a large expansion). Fusion—yes. Apart from burning fossil fuels (as long as they last), solar power (which is currently not viable or economical except for niche uses) and nuclear fission, fusion is the only known technology capable in principle of producing a large fraction of the world’s electricity. With so few options, I believe that we must develop fusion (as well as the other options) as fast as possible, even if the timetable for success is uncertain. JET has produced 16MW of fusion power and, with results from other tokamaks, shown that controlled fusion can be achieved. The big question is: how long will it take to develop and test the materials and technology needed to make robust, reliable, economical fusion power stations?
Independently, the plan causes spinoff tech which solves water scarcity

Rampelotto 11 - Department of Biology, Federal University of Santa Maria (UFSM), Brazil. (Pabula Henrique, “Why Send Humans to Mars? Looking Beyond Science” http://journalofcosmology.com/Mars151.html
The engineering challenges necessary to accomplish the human exploration of Mars will stimulate the global industrial machine and the human mind to think innovatively and continue to operate on the edge of technological possibility. Numerous technological spin-offs will be generated during such a project, and it will require the reduction or elimination of boundaries to collaboration among the scientific community. Exploration will also foster the incredible ingenuity necessary to develop technologies required to accomplish something so vast in scope and complexity. The benefits from this endeavor are by nature unknown at this time, but evidence of the benefits from space ventures undertaken thus far point to drastic improvement to daily life and potential benefits to humanity as whole. One example could come from the development of water recycling technologies designed to sustain a closed-loop life support system of several people for months or even years at a time (necessary if a human mission to Mars is attempted). This technology could then be applied to drought sufferers across the world or remote settlements that exist far from the safety net of mainstream society. The permanence of humans in a hostile environment like on Mars will require careful use of local resources. This necessity might stimulate the development of novel methods and technologies in energy extraction and usage that could benefit terrestrial exploitation and thus improve the management of and prolong the existence of resources on Earth.

Water scarcity threatens extinction
NASCA 04 [“Water shortages – only a matter of time,” National Association for Scientific and Cultural Appreciation, http://www.nasca.org.uk/Strange_relics_/water/water.html]
Water is one of the prime essentials for life as we know it. The plain fact is - no water, no life! This becomes all the more worrying when we realise that the worlds supply of drinkable water will soon diminish quite rapidly. In fact a recent report commissioned by the United Nations has emphasised that by the year 2025 at least 66% of the worlds population will be without an adequate water supply. As a disaster in the making water shortage ranks in the top category. Without water we are finished, and it is thus imperative that we protect the mechanism through which we derive our supply of this life giving fluid. Unfortunately the exact opposite is the case. We are doing incalculable damage to the planets capacity to generate water and this will have far ranging consequences for the not too distant future. The United Nations has warned that burning of fossil fuels is the prime cause of water shortage. While there may be other reasons such as increased solar activity it is clear that this is a situation over which we can exert a great deal of control. If not then the future will be very bleak indeed! Already the warning signs are there. The last year has seen devastating heatwaves in many parts of the world including the USA where the state of Texas experienced its worst drought on record. Elsewhere in the United States forest fires raged out of control, while other regions of the globe experienced drought conditions that were even more severe. Parts of Iran, Afgahnistan, China and other neighbouring countries experienced their worst droughts on record. These conditions also extended throughout many parts of Africa and it is clear that if circumstances remain unchanged we are facing a disaster of epic proportions. Moreover it will be one for which there is no easy answer. The spectre of a world water shortage evokes a truly frightening scenario. In fact the United Nations warns that disputes over water will become the prime source of conflict in the not too distant future. Where these shortages become ever more acute it could forseeably lead to the brink of nuclear conflict. On a lesser scale water, and the price of it, will acquire an importance somewhat like the current value placed on oil. The difference of course is that while oil is not vital for life, water most certainly is! It seems clear then that in future years countries rich in water will enjoy an importance that perhaps they do not have today. In these circumstances power shifts are inevitable, and this will undoubtedly create its own strife and tension. In the long term the implications do not look encouraging. It is a two edged sword. First the shortage of water, and then the increased stresses this will impose upon an already stressed world of politics. It means that answers need to be found immediately. Answers that will both ameliorate the damage to the environment, and also find new sources of water for future consumption. If not, and the problem is left unresolved there will eventually come the day when we shall find ourselves with a nightmare situation for which there will be no obvious answer.

1AC PLAN
Plan: the National Aeronautics and Space Administration should initiate a one-way program modeled on the Mars Direct plan.

1AC SOLVENCY
Mars direct is the best option—also solves economic growth

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.2-3 )//DT
Sorting in the spring of 1990, I led a team of engineers and research​ers at Martin Marietta Astronautics in Denver tn developing a plan to pioneer Mars in this way. The name of the plan is "Mars Direct." and it represents the quickest, safest, most practical, and least expensive way to undertake the exploration and settlement of Mars Mars Direct says what it means. The plan discards unnecessary, expensive, and time-consuming detours: no need for assembly of spaceships in low Earth orbit; no need to refuel in space; no need for spaceship hangars at an enlarged Space Station, and no requirement for drawn-out development of lunar bases as a prelude to Mars explo​ration. Avoiding these detours brings the first landing on Mars perhaps twenty years earlier than would otherwise happen, and avoids the bal​looning administrative costs that tend to afflict extended government programs. A rough cost estimate for Mars Direct would be about $30 billion to develop all the required hardware, with each individual Mars mission costing about $3 billion once the ships and equipment were in pro​duction. While certainly a great sum, spent over a period of ten years it would only represent about 7 percent of the existing combined mili​tary and civilian space budgets. Furthermore, this money could drive our economy forward in just the same way as the spending of $ 100 bil​lion (in today's terms) on science and technology in the Apollo program contributed to the high rates of economic growth of America during the 1960s. Conventional wisdom might deem Mars Direct attractive because of its simplicity, but it would also deem it infeasible—the mass of the pro​pellant and supplies needed for a human mission to Mars is much too large to be launched directly from Earth to Mars. Conventional wisdom would be right except for one thing: The required propellant and sup​plies needed for a Mars mission do not have to come from Earth. They can be found on Mars.
Humans key

The Mars Society 2001 (January 2001, “A Human Mission to Mars: The Time Has Come to Embark on a Simple, Robust and Cost Effective Approach for the Human Exploration of Mars,” RBatra)

Science: The scientific ramifications of a human mission to Mars are enormous. The study of Martian geology and atmospheric conditions will not only teach us much about the future habitability of Mars but also about our own planet. By sending humans to Mars, we will be much more likely to answer the question of whether there was ever life on Mars. In the search for signs of fossilized life on Mars, a human crew could likely achieve in their first few days more than what 20 robotic probes could accomplish in 20 years.
Only NASA can do it
Seedhouse 2009 (Erik, aerospace scientist and manned spaceflight consultant, Martian Outpost, p.10)

The cautious approach of NASA has been evident over the last three decades as astronauts have been confined to LEO operations using the less-than-ideal Space Shuttle to visit the problem-ridden International Space Station (ISS). Today, NASA's deeply-ingrained safety culture is even more entrenched in the wake of the 2003 Space Shuttle Columbia tragedy, a reason the agency wants to wait until 2031 before attempting to land humans on Mars. NASA's biggest argument against sending people to Mars now is that not enough is known about how to prevent bone demineralization, protect astronauts from radiation exposure during such long missions or how to ensure their safety during the dangerous entry, descent and landing (EDL) phase.

Of course it is hard to stand up against safety in a world where cars are equipped with multiple airbags and antilock brakes and where people hold McDonalds responsible for scalding them with coffee that is too hot! Unfortunately, such a safety culture is the exact opposite to many people's ideas of what explorers should do. Historically explorers risk their lives and sometimes they die. When the Space Shuttle Columbia disintegrated on re-entry on February 1, 2003, there were some people who argued the manned space program was just too risky and should be shut down. The reality is that risk-free exploration does not and cannot exist. Barring a Presidential edict however, it is difficult to see how NASA would accelerate its Mars program. That said, NASA is probably the one space agency that can succeed in attaining the goal of landing humans on Mars.

One reason is that NASA is a national institution that enjoys an extraordinarily positive approval rating. The American public love NASA, pure and simple, and even if the average American may not be sure exactly what NASA does, such strong brand loyalty is an asset for the agency's future because such support has an important bearing upon funding and space policy-making. While there may never be another "Man. Moon, decade" speech, NASA will succeed because they have succeeded in so many other space endeavors. For all its political flaws, the construction of the ISS was mainly a NASA project and its near-completion represents the greatest engineering project in the history of mankind. Furthermore, the construction of the ISS was a multi-decade achievement akin to what will be required for a manned mission to Mars.
Federal leadership would put us on Mars by 2016

Zubrin 11 - former Chairman of the National Space Society, PhD Nuclear Engineering, President of Mars Society & Pioneer Astronautics (Robert, “How We Can Fly to Mars in This Decade—And on the Cheap”, Wall Street Journal Online, http://online.wsj.com/article/SB10001424052748703730804576317493923993056.html)

Nothing in this plan is beyond our current technology, and the costs would not be excessive. Falcon-9 Heavy launches are priced at about $100 million each, and Dragons are cheaper. With this approach, we could send expeditions to Mars at half the cost to launch a Space Shuttle flight. There is no question that this plan involves considerable risk, and a variety of missions, technology developments and testing programs in advance might reduce that risk. But if we try to do even a significant fraction before committing to the mission, we will never get to Mars. Is it responsible to forgo any expenditure that might reduce the risk to the crew? I believe so. The purpose of the space program is to explore space, and its expenditures come at the cost of other national priorities. If we want to reduce risk to human life, there are vastly more effective ways of doing so than by spending $10 billion per year for the next two or three decades on a human spaceflight program mired in low Earth orbit. We could spend the money on childhood vaccinations, fire escape inspections, highway repairs, better body armor for the troops—take your pick. For NASA managers to demand that the mission be delayed for decades while hundreds of billions are spent to marginally reduce the risk to a handful of volunteers, when the same funds spent on other priorities could save the lives of tens of thousands, is narcissistic in the extreme. The Falcon 9 Heavy is scheduled for its first flight in 2013. All of the other hardware elements in this plan could be made ready for flight within the next few years. NASA's astronauts have gone nowhere new since 1972, but these four decades of wasteful stagnation need not continue. If President Obama were to act decisively and embrace this plan, we could have our first team of human explorers on the Red Planet by 2016.
The tech already exists

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.1-2 )//DT

Some have said that a human mission to Mars is a venture for the far future, a task for the "next generation." On the contrary, we have in hand all the technologies required for undertaking within a decade an aggres​sive, continuing program of human Mars exploration, we can reach the Red Planet with relatively small spacecraft launched directly to Mars by boosters embodying the same technology that carried astronauts to the Moon more than forty years ago. How can this be? Looking at almost any plan for a human mission to Mars, be it from the 1950s or the 1990s, we see enormous spaceships hauling to Mars all the supplies and propellant required for a mission. The size of the spacecraft demands that they be assembled in Earth orbit—they're simply too large to launch from the Earth's surface in one piece. This requires that a virtual parallel universe of gigantic orbiting 'dry docks." hangars, cryogenic fuel depots, power stations, checkout points, and construction crew habitation shacks be placed in orbit to enable assembly of the spaceships and storage of the vast quantities of propellant. Based upon such concepts, it has been endlessly repeated that a mission to Mars would have to cost hundreds of billions ol dol​lars and incorporate technologies that won’t be available for another thirty years. Yet landing humans on Mars requires neither miraculous new technologies nor the expenditure of vast sums of money. We don't need to build Battlestar Galatica-like futuristic spaceships to go to Mars. Rather, we simply need to use some common sense and employ technologies we have at hand now to travel light and live off the land, just as was done by nearly every successful program of terrestrial explora​tion undertaken in the past. Living off the land—intelligent use of local resources—is not just the way the West was won; it's the way the Earth was won, and its also the way Mars can be won. The conventional Mars mission plans are impossibly huge and expensive because they attempt to take all the materials needed for a two- to three-year round trip Mars mission with them from Earth. But if these consumables can be pro​duced on Mats instead, the story changes, radically.
The plan would cause rapid technological innovation—lowers future mission costs

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.113 )//DT

The transportation system used by the Mars Direct plan as described so far in this book can be executed with all existing technology Sat​urn Vs or equivalent heavy-lift boosters, chemical propulsion, and so forth. But certainly if some more advanced technologies should materialize, the plan can and should be prepared to take advantage of them. While many forms of advanced space transportation systems have been proposed—nuclear and solar electric (ion drive) propulsion, solar and magnetic sails, fusion and even antimatter rockets, to name some of the most prominent examples—only a few of these systems have the potential of materializing within the time frame of interest to initial manned Mars missions These are nuclear thermal rockets (NTRs) and the closely related solar thermal rockets (STRs), which could replace chemical rockets for space transportation, and single-stage-to-orbit vehicles (SSTOs), which could replace expendable multistage heavy-lift boosters for launch from Earth. That is not to say that nuclear elec​tric ion drives, magnetic sails, fusion rockets, and other advanced systems are infeasible. Quite the contrary, they are thoroughly feasible and will probably dominate interplanetary commerce a century from now. For that reason we shall discuss them further in some of the later chapters of this book that deal with the more futuristic aspects of Mars colonization However, just as Columbus would not have traveled very far if he had held his expedition on the dock until an iron sieamship or a Boeing 747 was available for trans-Atlantic transport, so the first gen​eration of Mars explorers will have to settle their hopes upon a more primitive set of technologies than will be available to travelers of a later era. Columbus crossed the Atlantic with vessels designed for Medi​terranean and Atlantic coastal traffic. It was only after European out​posts were created in the Americas that the technology driver came into being to propel naval architecture from Columbuss primitive craft to three-masted caravels, to clipper ships, to ocean liners, and to airliners. Similarly, establishing human settlements on Mars will drive the cre​ation of more advanced forms of space propulsion For that reason, up till now we have based our discussion of Mars missions entirely upon the current primitive state of space technology That's the conservative approach But there are technologies that could potentially be put into play in the relatively near future that could significantly improve mis​sion performance or cut costs. Lets take a look at them.
Only Mars can inspire the American public and reinvigorate human spaceflight—the Moon and asteroids aren’t enough

THOMPSON 2011—PhD, Chief Operating Officer of the non-profit Lexington Institute and Chief Executive Officer of Source Associates, former professor at Georgetown and Harvard (Loren B, 25 April 2011, http://www.marssociety.org/home/press/announcements/newstudyhumanspaceflight-marsisthedestinationthatmatters, RBatra)

There is only one way that the human spaceflight program can be rescued from the decaying orbit into which it was launched by the Challenger disaster in 1986: NASA must define a goal for the program that justifies the vast expenditures required and inspires the nation in the same way President Kennedy did in 1961. Going back to the Moon or visiting an asteroid won't do the trick. Only a series of manned missions to Mars will. Our astronauts will need to go to other places before they attempt a landing on the Martian surface, but if those missions aren't justified as initial steps in a long-term plan to visit the Red Planet, then they aren't going to happen. To put it bluntly, the public doesn't care about spending hundreds of billions of dollars to go someplace we already went a generation ago. It needs a new destination and a new rationale to convince it that NASA's human spaceflight program still makes sense.

A series of missions to Mars answers the mail because the Red Planet is by far the most Earth-like place in the reachable universe beyond our own world. It has water. It has sunlight. It has atmosphere. It has seasons. In fact, it probably has everything required to support a self-sustaining human colony someday -- unlike the other planets, or the Moon, or an asteroid. And it also has a host of lessons to teach us about the fate of our own planet as the solar system evolves, because it is clear that the Martian environment has changed greatly over time. Mars was once a warmer, wetter place, perhaps a place hosting life. It may still host life today, although conditions seem to have grown more hostile. But we'll never know unless we put men and women on the Martian surface for an extended period to investigate.

This month, the Lexington Institute is releasing a report entitled Human Spaceflight: Mars is the Destination that Matters. It explains the scientific reasons why NASA should focus the human spaceflight program on a series of manned missions to Mars two decades from now, and arrange lesser missions to support that ultimate goal. It also argues that if NASA manages its programs carefully, it can put astronauts on Mars in a little over twice the time it took to get to the Moon for no more money than it was already planning to spend on human spaceflight. And it warns that if Mars is not the goal, then there won't be any human spaceflight program 20 years from now, because America has too many other pressing needs to be spending several hundred billion dollars on visiting an asteroid with no greater purpose in mind. What NASA's human spaceflight program needs right now is a vision of the future tied to the politics of the present -- a vision that can help restore the sense of purpose we as a people have lost.
***INHERENCY

INHERENCY

Status quo technological developments are just pork projects and harm prospects for colonizing space/ AT: Simberg

Zubrin 11—aerospace engineer, Ph.D. in nuclear engineering (Robert, 22 May 2011, Debate Between Zubrin and Simberg, “The Great PJ Media Space Debate,” http://pajamasmedia.com/blog/the-great-pj-media-space-debate/, RBatra)

Several good examples of such pork projects are provided by Rand Simberg in his piece, where he says that the new policy will enable us to develop the “critical technologies of orbital assembly, automated docking, and propellant transfer and storage.” In fact, none of these technologies were needed to go to the moon in the 1960s, and none are needed to send astronauts to the moon or Mars today. In fact, the project of building an orbital propellant depot is not merely a huge time and money waster, such a program is harmful to any prospects for a lunar base because it will create a constituency which will want to require a lunar base program to make use of its services, which will drive it to a very suboptimal mission architecture.

NASA’s human space flight program has gone nowhere – setting a deadline causes a human landing on Mars before 2020

Zubrin 11—aerospace engineer, Ph.D. in nuclear engineering (Robert, 22 May 2011, Debate Between Zubrin and Simberg, “The Great PJ Media Space Debate,” http://pajamasmedia.com/blog/the-great-pj-media-space-debate/, RBatra)

If we want to again have a human spaceflight program that does accomplish great things, we need to look back to the time when we did, and see how NASA operated then. That was the Apollo era. The Apollo program worked because NASA had a definite goal — a real goal worthy of the space program of a nation constituting the pioneering vanguard of human progress, with a deadline attached to it requiring concrete action in the here and now.

Because it had a real goal with a real deadline, NASA was forced to come up with a real plan to accomplish it, requiring the building of real vehicles, enabled by the development of those real technologies really required to enable them. (I apologize for the repeated use of the word “real.” However it’s really important in this context.) Operating in this way — with goals defining plans defining vehicles, defining technology development — NASA reached the Moon within 8 years of program start.

Not only that, during the 13 year period from Kennedy’s speech to the final Apollo/Skylab mission,  it successfully developed nearly the entire assortment of technologies needed to open the solar system to humanity, including hydrogen-oxygen rocket engines, multi-staged heavy lift launch vehicles, in-space life support, spacesuits, space navigation and communication technology, rendezvous technology, soft Lunar landing systems, reentry and landing systems, Lunar rovers, RTGs, space nuclear reactors, nuclear rocket engines, robotic space probes — the works.

It also flew, in addition to the Mercury, Gemini, Apollo, and Skylab human spaceflight programs, some 40  robotic space probes including the Ranger, Mariner, Surveyor, and Pioneer series, and did nearly all the development required for the Viking and Voyager missions as well.

All this was accomplished on an average NASA budget over the 1961-1973 period of $19 billion per year in 2010 dollars, essentially the same funding level as NASA has today, and has had for the past two decades. Yet while NASA’s robotic space exploration program — which has remained mission driven — has continued to accomplish great things, its human space flight program has neither gone anywhere, nor developed any important new technologies enabling it to go anywhere, for several decades.

It is clear that a mission-driven space program should be more optimal for actually accomplishing missions, but why should it be so much better at technology development than one that allegedly purports to be technology-driven? The reason is, that in the absence of a defining plan which identifies the required technologies, the “technology-driven” plan actually becomes a constituency-driven plan, with various communities lobbying NASA HQ or Congress for funding their own pet projects. These are not necessarily relevant, don’t fit together, and thus merely constitute a random set of time and money wasters that don’t enable us to go anywhere.
Several good examples of such pork projects are provided by Rand Simberg in his piece, where he says that the new policy will enable us to develop the “critical technologies of orbital assembly, automated docking, and propellant transfer and storage.” In fact, none of these technologies were needed to go to the moon in the 1960s, and none are needed to send astronauts to the moon or Mars today. In fact, the project of building an orbital propellant depot is not merely a huge time and money waster, such a program is harmful to any prospects for a lunar base because it will create a constituency which will want to require a lunar base program to make use of its services, which will drive it to a very suboptimal mission architecture.

The only reason why this project has been put on NASA’s plate is because it was the pet idea of one of the members of the Augustine commission, a politicized panel created by the Obama administration for the purpose of justifying its decision to wreck the Bush space initiatives.

Another example of the defective nature of Obama’s constituency-driven approach to random technology development is the decision of the administration to make a fetish of the so-called VASIMR plasma electric thruster, which has been championed by its inventor, Franklin Chang Diaz, a former crewmate of the current NASA administrator. In fact, VASIMR, while probably workable, offers no compelling advantages over ion electric thrusters which already exist, and neither offer any utility for human Mars missions without the development of large space nuclear power reactors to drive them. These, however, are not part of the plan, because nobody who wants them currently has a political inside track.

And even if we had multi-megawatt space nuclear power reactors (so that the VASIMR would not just be an electric rocket without a socket to plug in to),  there is no evidence that nuclear electric propulsion (NEP) offers any clear advantage for accomplishing human Mars missions over the chemical rockets we already have.  Indeed, using chemical rockets we can get a crew to Mars in 6 months. If realistic numbers are used for reactor and thruster weights, a one-way NEP trip would take at least two years.

Under the Obama policy, it’s not whether your technology is useful, it’s who you know.

To put the human space program into park (with the taxi meter running at a rate of $10 billion per year) while we waste decades and fortunes on such a scatterbrained assortment of makework/wastetime pet pork programs is insanity.

If we are going to have a space program that actually accomplishes great things, we need to have a great goal, and a schedule that compels action to achieve that goal in the real world of the here and now. The goal should be humans to Mars. The schedule for its achievement should be ten years. If we embrace that goal and accept that challenge we will then be driven to choose, develop, build, and operate systems and technologies that actually make sense, and which will get us to Mars before this decade is out. If we do not take such an approach, then another decade will pass, and a hundred billion more will be spent, and we will be no closer to sending humans to Mars in 2020 than we are today.

***TECH LEADERSHIP
AEROSPACE ADVANTAGE
The plan is the only hope for the US aerospace industry and American leadership

McLane 2010 (James C McLane III, an Associate Fellow in the American Institute of Aeronautics and Astronautics, His writings have appeared in Harper’s and other major magazines around the world, “Mars as the key to NASA’s future”, http://www.thespacereview.com/article/1635/1) RKS

The American aerospace industry seems oblivious to a unique business situation that offers the greatest potential in its history for long-term profit. Since the end of the Cold War, our aerospace firms have struggled to remain viable in the face of fickle government contracts, staffing challenges, and foreign competition. America has no shortage of inventors; indeed we may offer the world’s best cradle for innovation, but our aerospace companies are straining to hold on in the global marketplace. It’s tough today for US aerospace companies to maintain a competent technical staff since foreigners (traditionally a major source of new engineers) can now stay home, be educated, and find good jobs without ever leaving their country of birth. Places once called “third world” now support thriving aerospace concerns. Meanwhile, Americans are understandably reluctant to enter a field where long, hard university study qualifies a person for an unstable job with a mediocre salary. Many aerospace professionals circulate around the US like migrant farm workers, employed by whichever firm has the latest military contract. However, it’s costly and difficult to relocate to a new job in a different state every few years. Two-income families are common today so moving requires that a working wife or husband quit their job to follow their spouse. Family assets are usually tied up in relatively illiquid houses that add further complications. The constantly increasing development time for modern aircraft and military weapon systems typically result in huge program cost increases over original budget estimates. Fears that temperamental, exotic high tech equipment might be inappropriate, or (in the case of armaments), inadequate to counter potential enemies suggest that the business will experience more turbulent times ahead. However, there is one possibility that would guarantee a substantial boom in aerospace and ensure that our country remains in the forefront of modern technology. This opportunity centers on NASA. The suppliers and contractors that service NASA, both big and small, appreciate the advantages of working for the space agency. The pay is steady, predictable, and programs last for decades. The work is often structured in a manner so contractors can’t lose money! The space agency is poorly funded and obsessed with risk aversion so projects are hardly ever finished on schedule, thus ensuring that contractor profits extend over many years. Projects are often cancelled before they ever reach maturity, so one never really knows if efforts were good enough to succeed. The only potential NASA program with a real ability to capture the enthusiastic support of the American public is a short duration, focused drive to send a human to live permanently on Mars. The targeted time horizon must be short—perhaps only a decade—so taxpayers in their own lifetime would be able to witness the event they are funding. This effort would salvage the aerospace industry and also breathe life back into the technological malaise that currently affects much of American society. Unlike the question posed by just what to do with the white-elephant International Space Station, if only one human begins to live on Mars (and the first missions must be one-way trips only) there will be no thought of ever abandoning the colony. In the turbulent 1960s the Apollo program distracted our country from severe social and political problems. In a like manner, a human presence on Mars would captivate the interest of the world and divert attention from the seemingly intractable issues that afflict the current generation on Earth. Naysayers claim the country can’t afford to send a person to Mars, but they forget we’ve successfully funded expensive space programs before and in tough economic times. Our space agency has relatively few direct government employees and distributes most of its money into the private sector all over the country. Some incorrectly believe that spending on NASA might divert funds from other needy government programs. One thing that keeps wealth in the US from being a “zero sum game” (where for some to win, others must lose) are those scientific developments that enable us to produce more output with less input. NASA is on the tip of this technology spear. Spending on the scientific segment of America is what keeps our standard of living moving ahead in a world of ever-diminishing natural assets. Rather than some fanciful and inaccurate speculation on what a tiny Mars outpost might cost, we should consider just what the country ought to be willing to spend. Forty years ago, at its peak, the US dedicated close to 1% of its Gross National Product (GNP) to the Apollo Moon landing. This was deemed affordable, in spite of the need to simultaneously fund an expensive war in Vietnam and massive new government welfare programs. In recent years the percent of our GNP that is devoted to space exploration is down in the range of one-quarter of one percent. America should easily be able to devote perhaps half a percent of its GNP each year—that’s just half the cost of Apollo, in a decade-long effort that would provide a permanent human presence on Mars. Such a program would receive enthusiastic, unwavering financial support when the entire world understands that humanity is finally embarked on a dramatic new course out into the universe. Just like the wildly successful (and profitable) Apollo moon landing effort, the human Mars landing should be an all-American project. Some experts claim that the return on investment (ROI) to the US from new and applied technology acquired during Apollo was as much as ten dollars in public benefit for each dollar our government spent. For a manned Mars program, do we really want to invite other countries to be partners and then have to share the tremendous ROI with them? The program will require new ways to work with the massively consolidated contractors who now dominate the American aerospace business. NASA can certainly provide better leadership, decision-making, and direction than it has demonstrated in recent years. While the new administrator has brought hope for a renaissance in attitude at NASA, a successful manned Mars program will require superior technical leaders at all levels. We did it before during Apollo with gutsy folks you can read about in the history books, people like Bob Gilruth, Wernher von Braun, George Low, and Gene Krantz. Today many decision-makers at NASA are business managers, schedulers, ex-astronauts, and systems analysts who are generally unknown and not held in special awe by the engineers who work under them. Indeed why should they be? Most will eventually abandon Civil Service careers for higher-paying jobs with NASA’s own suppliers. Some suggest we should wait for better technology to arrive so we can make a human trip to Mars safer. How very silly! What if Columbus had decided not to travel across the Atlantic until he could go on a steamship? Ironically, the risk of human death for a manned Mars landing is probably in the same order of magnitude as the danger Columbus faced 500 years ago. Today, the knowledge that’s needed to put a hero on Mars either exists right now, or is close at hand. Such a voyage and the founding of an outpost will be very difficult and, in fact, it is just barely possible. That’s one of the exciting attractions of the effort. The aerospace industry must get behind this concept before it is too late. A permanent human presence on Mars would generate so much new work that the profits would seem as if the fat years of the Cold War had returned. But, this time, instead of building secret weapons that bring us closer to our own destruction, we would work together to expand humanity out into the solar system where we naturally belong. Either we pursue this effort now and reap enormous benefits, or discouraging scenarios will develop. Our current staff of expert practitioners will disperse, thus squandering the billions of dollars the US has spent over the past 50 years becoming the world leader in human space flight. If we wait a decade or two, the ever-increasing capability of smart robots could well mean that humans will never go to live on another planet. If humanity ceases to dare to explore and move out into a new wilderness, we lose a thing that makes us special and different from all other life. If America discards its hard-won preeminence in human spaceflight, another nation is likely to appreciate the opportunity, take the challenge, go to Mars, and become the new world leader. I hope we do not have to watch that happen.

BIOTECH SOLVENCY

The plan is key to human biological understanding of disease and medical innovation  

Rampelotto 11 - Department of Biology, Federal University of Santa Maria (UFSM), Brazil. (Pabula Henrique, “Why Send Humans to Mars? Looking Beyond Science” http://journalofcosmology.com/Mars151.html
The study of human physiology in the Martian environment will provide unique insights into whole-body physiology, and in areas as bone physiology, neurovestibular and cardiovascular function. These areas are important for understanding various terrestrial disease processes (e.g. osteoporosis, muscle atrophy, cardiac impairment, and balance and co-ordination defects). Moreover, medical studies in the Martian environment associated with researches in space medicine will provide a stimulus for the development of innovative medical technology, much of which will be directly applicable to terrestrial medicine. In fact, several medical products already developed are space spin-offs including surgically implantable heart pacemaker, implantable heart defibrillator, kidney dialysis machines, CAT scans, radiation therapy for the treatment of cancer, among many others. Undoubtedly, all these space spin-offs significantly improved the human`s quality of life.

CHINA LEADERSHIP EXT

Genetic technology is key to Chinese global leadership but they haven’t surpassed the United States yet

YANG 2004 (Xiangzhong, Director of the Center for Regenerative Biology, U of Connecticut, Nature, March 11)

Human therapeutic cloning and animal-based embryo research should be a top research priority if China wants to focus on scientific areas with the potential to make her a world leader in a short period of time. Chinese scientists have already produced transgenic rabbits, goats and cows within a few years of the technology becoming available. Likewise, China has succeeded in cloning goats and cattle and most recently was part of the first team in the world to successfully clone a rat, which is one of the most difficult species to clone. Other high-profile results have come from Huizhen Sheng’s team at Shanghai Second Medical University, which extracted stem cells from embryos by fusing adult human cells with specially prepared rabbit eggs. And Guangxiu Lu’s team at Xiangya Medical College in Changsha has cloned human embryos to multicellular blastocyst stage. This and recent progress in successfully extracting embryonic stem cells represents significant progress towards human cloning. China has established a good base for human-embryo research, but this field is still in its infancy and far from sufficient to prepare a country to play a leading role in the world. It remains to be seen whether China can build on her strength in the promising area of human therapeutic cloning research to become a world leader. For instance, China acquired the necessary technologies to produce transgenic animals and pharmaceutical proteins decades ago, but has shown no signs of production, let alone commercialization, of such proteins. Meanwhile, Western companies have entered into various phases of drug development and clinical trials in the past decade, even though in China the drug-approval phase is much shorter (five years rather than roughly 15 years in the United States). Various factors may contribute to this lack of drug development, but China needs to improve the following: funding for basic research, the efficiency of the technology-transfer system, the return rate of talented individuals from developed countries, and the number and quality of national and international collaborations. The Chinese government falls far behind more developed countries in commitment to research and development. China only spent US $12.5 billion (1.1.% of its gross domestic product (GDP)) in 2001 (ref. 9). In contrast, the percentage of the GDP allocated in Japan, the United States and South Korea for research and development is 3.0, 2.8 and 2.7 respectively (see the table on the right). In 2003, the US National Institutes of Health alone has a budget of US $27 billion, more than double the total that China now spends on research and development. Sufficient and sustained investment is a fundamental reason that the United States leads the world in science and technology. In this respect, China is still a ‘developing country.’ As well as generally increasing investment, the Chinese government needs to target research areas with the potential to compete successfully in the international arena. This will help China to attract many of its overseas researchers back. Many Western-trained young scientists in the embryo biotechnology field are returning to China, and they bring with them not only up-to-date expertise and technology, but also the Western mentality for teamwork and collaborative research. Now is the time for China to join the international competition for talent and to recruit and retain world-class scientists. China does not have the resources to be competitive internationally in all fields of science and technology overnight. Its strategy of investing heavily in a few selected centers, as it did with the human and animal genome projects, should be applied to human-embryo research and related biotechnologies.
YES LIFE

Physical evidence proves Mars once had life—also proves colonization is possible

Zubrin 6-29-2011 (Robert, holds a B.A. in Mathematics from the University of Rochester (1974), and a masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering — all from the University of Washington.[2] He has developed a number of concepts for space propulsion and exploration, and is the author of over 200 technical and non-technical papers and five books. He was a member of Lockheed Martin's scenario development team charged with developing strategies for space exploration. He was also "a senior engineer with the Martin Marietta Astronautics company, working as one of its leaders in development of advanced concepts for interplanetary missions" (The Case for Mars 1996). He is also President of both the Mars Society and Pioneer Astronautics, “To replace the shuttle: A mission to Mars”, http://edition.cnn.com/2011/OPINION/06/29/zubrin.mars/index.html?hpt=hp_c2) RKS

As a result of a string of successful probes sent to the Red Planet over the past 15 years, we now know for certain that Mars was once a warm and wet planet, possessing not only ponds and streams, but oceans of water on its surface. It continued to have an active hydrosphere on the order of a billion years -- a span five times as long as the time it took for life to appear on Earth after there was liquid water here. Thus, if the theory is correct that life is a natural phenomenon emerging from chemistry wherever there is liquid water, various minerals and a sufficient period of time, then life must have appeared on Mars. Furthermore, we know that much of that water remains on that planet today as ice or frozen mud, with the soil of continent-sized regions of the planet assessed as being more than 60% water by weight. Not only that, scientists have discovered that Mars has liquid water, not on the surface, but underground, where geothermal heating has warmed it to create environments capable of providing a home for life on Mars today. We have found places where water flowed out of the underground water table and down the slopes of craters within the past 10 years. Indeed, we have detected methane emissions characteristic of subterranean microbial life emerging from vents in the Martian surface. These are either the signatures of Martian life or the proof of subsurface hydrothermal environments fully suitable for life.
HUMANS KEY

Sending humans to Mars is key to investigate life

ZUBRIN 2011—aerospace engineer, Ph.D. in nuclear engineering (Robert, 29 June 2011, “To replace the shuttle: A mission to Mars,” http://edition.cnn.com/2011/OPINION/06/29/zubrin.mars/index.html?hpt=hp_c2, RBatra)

For NASA's human exploration effort to make any progress, it needs a concrete goal, and one that's really worth pursuing. That goal should be sending humans to Mars. As a result of a string of successful probes sent to the Red Planet over the past 15 years, we now know for certain that Mars was once a warm and wet planet, possessing not only ponds and streams, but oceans of water on its surface. It continued to have an active hydrosphere on the order of a billion years -- a span five times as long as the time it took for life to appear on Earth after there was liquid water here. Thus, if the theory is correct that life is a natural phenomenon emerging from chemistry wherever there is liquid water, various minerals and a sufficient period of time, then life must have appeared on Mars. Furthermore, we know that much of that water remains on that planet today as ice or frozen mud, with the soil of continent-sized regions of the planet assessed as being more than 60% water by weight. Not only that, scientists have discovered that Mars has liquid water, not on the surface, but underground, where geothermal heating has warmed it to create environments capable of providing a home for life on Mars today. Final shuttle launch is set for July 8 We have found places where water flowed out of the underground water table and down the slopes of craters within the past 10 years. Indeed, we have detected methane emissions characteristic of subterranean microbial life emerging from vents in the Martian surface. These are either the signatures of Martian life or the proof of subsurface hydrothermal environments fully suitable for life. If we go to Mars and find fossils of past life on its surface, we will have good reason to believe that we are not alone in the universe. If we send human explorers, who can erect drilling rigs that can reach underground water where Martian life may yet persist, we will be able to examine it. By doing so, we can determine whether life on Earth is the pattern for all life everywhere, or alternatively, whether we are simply one esoteric example of a far vaster and more interesting tapestry. These things are truly worth finding out.

WARMING ADD-ON

Mars colonization spurs tech development—solves warming

FREEMAN 2011—major in neuroscience/ minor in philosophy (29 June 2011, “Humanity Should Begin Efforts to Colonize Mars,” http://www.debate.org/debates/Humanity-Should-Begin-Efforts-to-Colonize-Mars/1/, RBatra)

C1: Colonizing Mars has numerous practical benefits for modern life.

Have you ever wondered where much of modern technology came from? You might be surprised to learn that numerous technological innovations that benefit our daily lives were made possible by funding that went into the space program. Cancer detection and treatment systems, pacemakers, artificial hearts, non-intrusive ultrasound technology, breast biopsy systems, enriched baby food, firefighter air breathing systems, infrared cameras, cordless appliances, household smoke detection systems which are universally credited for saving numerous lives, energy efficient cars and aircraft, cutting-edge sports equipment, water purification systems, and air purification systems were all technologies originally developed to be used for the space program.[2] All of these innovations were merely byproducts of the United States space program, which doesn't even constitute 1 percent of the federal budget.

These technologies have not only saved lives, reduced greenhouse emissions responsible for global warming, and improved people's quality of life on Earth, they have continued to stimulate the economy and drive innovation.[3] Moreover, there is every reason to think that a similar amount of technological advancement would occur if we were to put the resources into colonizing Mars. Far from being a waste of money, funding for space projects have consistently helped improve life on Earth and create new industries that bring valuable jobs.
NO FUSION NOW

No fusion before 2050

Bolonkin 9—Ph.D. in technical sciences, specialist in aviation, cosmonautics, mathematics, and computer science, member of the Board of Directors of the International Space Agency, Chairman of the Space Flights section, and President of the International Association of Former Soviet Political Prisoners and Victims of the Communist Regime (Alexander, © 2009, Mars: Prospective Energy and Material Resources, Chapter 10, “New Solutions for Nuclear Energy and Flights on Mars,” p. 291, RBatra)

Several fusion reactors have been built, but as yet none has produced more thermal energy than electrical energy consumed. Despite research having started in the 1950s, no commercial fusion reactor is expected before 2050. The ITER project is currently leading the effort to commercialize fusion power.

INNOVATION SOLVENCY

The plan spurs massive technological innovation

CHOI 2011 (Charles Q., writer at Atstrobiology magazine, Space Daily, “Mars, Brought to you by corporate Sponsors”, February 17, lexis)

The plan, which the researchers detail in the book, "The Human Mission to Mars: Colonizing the Red Planet," published last December, suggests that such a project could add 500,000 U.S. jobs over 10 years, boosting the aerospace industry and manufacturing sector.

"A mission to Mars would motivate millions of students to pursue careers in science and technology, thereby providing corporate America with a huge talent pool of tech-savvy young scientists," said Rudy Schild of the Harvard-Smithsonian Center for Astrophysics, who edited the book along with Levine. "Then there are the scientific and technological advances which would directly benefit the American people. Cell phones, GPS devices, and satellite TV owe their existence to the space programs of the 1960s. The technologies which might be invented in support of a human mission to Mars stagger the imagination." "There can be little doubt that a human mission to Mars will launch a technological and scientific revolution, create incredible business opportunities for corporate America, the manufacturing sector, and the aerospace industry, and inspire boys and girls across the U.S. to become scientists and engineers," Schild said.

STEM SOLVENCY

A Mars program supercharges science education – that leads to tech development

Zubrin 6/29/11 (Robert, President of the Mars Society, former Chairman of the National Space Society, “To replace the shuttle: a mission to Mars”, http://articles.cnn.com/2011-06-29/opinion/zubrin.mars_1_martian-life-martian-surface-red-planet/3?_s=PM:OPINION) 
Furthermore, Mars is a bracing positive challenge that our society needs. Nations, like people, thrive on challenge and decay without it. The challenge of a humans-to-Mars program would be an invitation to adventure to every young person in the country, sending out the powerful clarion call: "Learn your science and you can become part of pioneering a new world." There will be more than 100 million kids in our nation's schools over the next 10 years. If a Mars program were to inspire just an extra 1% of them to pursue a scientific education, the net result would be one million more scientists, engineers, inventors and medical researchers, making technological innovations that create new industries, find new cures, strengthen national defense and generally increase national income to an extent that utterly dwarfs the expenditures of the Mars program. But the most important reason to go to Mars is the doorway it opens to the future. Uniquely among the extraterrestrial bodies of the inner solar system, Mars is endowed with all the resources needed to support not only life but the development of a technological civilization. For our generation and those that will follow, Mars is the New World. We should not shun its challenge.
The plan is key to economic benefits and education

The Mars Society 1 (January 2001, “A Human Mission to Mars: The Time Has Come to Embark on a Simple, Robust and Cost Effective Approach for the Human Exploration of Mars,” RBatra)

Economic/Social/Technology: Some will say that we need to solve problems at home before we invest in space exploration. In reality, it is just the opposite. Dollar for dollar, the space program has provided more benefits to our nation and the world than any program in United States history; the largest number of benefits coming as a result of the Apollo program. A Mars exploration program will likely accelerate economic and social benefits as Apollo did. By investing in space, we benefit Earth.

2. Education: Apollo inspired children around the country to pursue science and math careers. They saw that they could participate in events larger than themselves. A human mission to Mars will certainly have the same impact. Inspiring our children to learn is the best education program.
A US mission to Mars would revitalize US competitiveness, STEM education, and the aerospace sector

Choi 2011 (Charles, Astrobiology Magazine, “Red Planet for Sale? How Corporate Sponsors Could Send Humans to Mars”, 2-10, http://www.marssociety.org/home/press/news/redplanetforsalehowcorporatesponsorscouldsendhumanstomars)

The plan, which the researchers detail in the book, "The Human Mission to Mars: Colonizing the Red Planet," published last December, suggests that such a project could add 500,000 U.S. jobs over 10 years, boosting the aerospace industry and manufacturing sector.

"A mission to Mars would motivate millions of students to pursue careers in science and technology, thereby providing corporate America with a huge talent pool of tech-savvy young scientists," said Rudy Schild of the Harvard-Smithsonian Center for Astrophysics, who edited the book along with Levine. "Then there are the scientific and technological advances which would directly benefit the American people. Cell phones, GPS devices and satellite TV owe their existence to the space programs of the 1960s. The technologies which might be invented in support of a human mission to Mars stagger the imagination."

"There can be little doubt that a human mission to Mars will launch a technological and scientific revolution, create incredible business opportunities for corporate America, the manufacturing sector, and the aerospace industry, and inspire boys and girls across the U.S. to become scientists and engineers," Schild said.

Mars colonization solves the economy and US competitiveness

Zubrin 2009 (Robert, holds a B.A. in Mathematics from the University of Rochester (1974), and a masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering — all from the University of Washington.[2] He has developed a number of concepts for space propulsion and exploration, and is the author of over 200 technical and non-technical papers and five books. He was a member of Lockheed Martin's scenario development team charged with developing strategies for space exploration. He was also "a senior engineer with the Martin Marietta Astronautics company, working as one of its leaders in development of advanced concepts for interplanetary missions" (The Case for Mars 1996). He is also President of both the Mars Society and Pioneer Astronautics, interviewed by SciFiDimensions.com, “Robert Zubrin on Why We Must Go to Mars”, 3-30, http://www.marssociety.org/home/press/tms-in-the-news/robertzubrinonwhywemustgotomars)

ZUBRIN: I would say that an Apollo program to reach for Mars before the end of his second term is exactly what is needed to stimulate the US economy out of the slump it’s in. That’s what the first Apollo program did. The US economy was in recession in ’61, ’62; in fact, the stock market fell 30% in September 1962, the same month Kennedy gave his famous speech “We choose to go to the moon not because it is easy but because it is hard.” Apollo stimulated the economy. We had 6% rates of economic growth in this country in the mid-Sixties, significantly because of Apollo. Not only did it stimulate the US economy in the Sixties, it has stimulated it ever since, because what it also did is to inspire millions of young people to go into science and engineering. We actually doubled the number of science graduates in this country in the 1960s at every level – high school, college, PhD. And we’re still benefiting from that intellectual capital today. The 40-year-old technological entrepreneurs who built Silicon Valley in the 1990s were the 12-year-old little boy scientists of the 1960s.

RESOURCES ADD-ON

Mars colonization solves Earth resource constraints

FREEMAN 11—major in neuroscience/ minor in philosophy (29 June 2011, “Humanity Should Begin Efforts to Colonize Mars,” http://www.debate.org/debates/Humanity-Should-Begin-Efforts-to-Colonize-Mars/1/, RBatra)

C2: There are overwhelming economic reasons to colonize Mars.

Mars has much to offer in the way of natural resources that make it very valuable. For example, there is a large quantity of rare metals on Mars such as platinum, silver and gold.[4] Mars is also abundant in deuterium (i.e., heavy-hydrogen).[5] This natural gas which is comparatively rare on Earth can be used in fusion reactors to produce an inordinate amount of energy. It has even been estimated that a milliliter of liquid heavy-hydrogen fuel would generate as much energy as 20 tons of coal.[6] Likewise, the main asteroid belt near Mars could be mined for its rich supply of minerals.[7] Accordingly, many of these natural resources could be transported back to Earth for a substantial profit.[8]

Robert Zubrin, an American aerospace engineer and the former Chairman of the National Space Society, points out that "Mars is singular in that it possesses all the raw materials required to support not only life, but a new branch of human civilization."[9] Like Earth, Mars has a rich supply of carbon, nitrogen, hydrogen and oxygen. All of these elements are readily accessible on the planet in the forms of carbon dioxide gas, nitrogen gas and ice.[10] The amount of ice and permafrost on Mars could even be melted to form vast oceans. In short, Mars has all the elements that allow a human colony to be self-sustaining.

But it gets even better. By artificially inducing global warming on Mars through outgassing, humans will also be able to terraform the planet so that biological life can thrive there without the aid of technology.[11] In other words, terraforming Mars would allow it to become very similar to Earth in terms of its atmosphere and environment. Once we develop the technology for such a project, the vast resources of Mars would likely make this endeavor economically feasible. Although terraforming Mars is not necessary to set up colonies, this possibility shows the incredible potential that the planet has for human life.
This is the only check on extinction

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

Resources and Other Benefits: Since we live in a world of finite resources and the global population continues to grow, at some point the human race must utilize resources from space in order to survive. We are already constrained by our limited resources, and the decisions we make today will have a profound affect on the future of humanity. Using resources and energy from space will enable continued growth and the spread of prosperity to the developing world without destroying our planet. Our minimal investment in space exploration (less than 1 percent of the U.S. budget) reaps tremendous intangible benefits in almost every aspect of society, from technology development to high-tech jobs. When we reach the point of sustainable space operations we will be able to transform the world from a place where nations quarrel over scarce resources to one where the basic needs of all people are met and we unite in the common adventure of exploration. The first step is a sustainable permanent human lunar settlement.
***FRONTIER ADVANTAGE
FRONTIER SOLVENCY

Only a commitment to the colonization of Mars can provide the kind of conceptual frontier needed for revitalizing human progress

Zubrin 94 - former Chairman of the National Space Society, PhD Nuclear Engineering, President of Mars Society & Pioneer Astronautics (Robert, “The Significance of the Martian Frontier”, Ad Astra Sept/Oct, http://www.nss.org/settlement/mars/zubrin-frontier.html)
I believe that humanity's new frontier can only be on Mars. MARS HAS WHAT IT TAKES Why Mars? Why not on Earth, under the oceans or in such remote region as Antarctica? And if it must be in space, why on Mars? Why not on the Moon or in artificial satellites in orbit about the Earth? It is true that settlements on or under the sea or in Antarctica are entirely possible, and their establishment and access would be much easier than that of Martian colonies. Nevertheless, the fact of the matter is that at this point in history such terrestrial developments cannot meet an essential requirement for a frontier — to wit, they are insufficiently remote to allow for the free development of a new society. In this day and age, with modern terrestrial communication and transportation systems, no matter how remote or hostile the spot on Earth, the cops are too close. If people are to have the dignity that comes with making their own world, they must be free of the old. Why then not the Moon? The answer is because there's not enough there. True, the Moon has a copious supply of most metals and oxygen, in the form of oxidized rock, and a fair supply of solar energy, but that's about it. For all intents and purposes, the Moon has no hydrogen, nitrogen or carbon — three of the four elements most necessary for life. (They are present in the Lunar soil, but only in parts per million quantities, somewhat like gold in sea water. If there were concrete on the Moon, Lunar colonists would mine it to get its water out.) You could bring seeds to the Moon and grow plants in enclosed greenhouses there, but nearly every atom of carbon, nitrogen and hydrogen that goes into making those plants would have to be imported from another planet. While sustaining a Lunar scientific base under such conditions is relatively straightforward, growing a civilization there would be impossible. The difficulties involved in supporting significant populations in artificial orbiting space colonies would be even greater. Mars has what it takes. It's far enough away to free its colonists from intellectual, legal, or cultural domination by the old world, and rich enough in resources to give birth to a new. The Red Planet may appear at first glance to be a desert, but beneath its sands are oceans of water in the form of permafrost, enough in fact (if it were melted and Mars' terrain were smoothed out) to cover the entire planet with an ocean several hundred meters deep. Mars' atmosphere is mostly carbon-dioxide, providing enormous supplies of the two most important biological elements in a chemical form from which they can be directly taken up and incorporated into plant life. Mars has nitrogen too, both as a minority constituent in its atmosphere (three percent) and probably as nitrate beds in its soil as well. For the rest, all the metals, silicon, sulfur, phosphorus, inert gases and other raw materials needed to create not only life but an advanced technological civilization can readily be found on Mars. The United States has, today, all the technology needed to send humans to Mars. If a "travel light and live off the land" strategy such as the Mars Direct plan were adopted, then the first human exploration mission could be launched within 10 years at a cost per year less than 20 percent of NASA's existing budget. Once humans have reached Mars, bases could rapidly be established to support not only exploration, but experimentation to develop the broad range of civil, agricultural, chemical and industrial engineering techniques required to turn the raw materials of Mars into food, propellant, ceramics, plastics, metals, wires, structures, habitats, etc. As these techniques are mastered, Mars will become capable of supporting an ever-increasing population, with an expanding division of labor, capable of mounting engineering efforts on an exponentially increasing scale. Once the production infrastructure is in place, populating Mars will not be a problem — under current medical conditions an immigration rate of 100 people per year would produce population growth on Mars in the 21st century comparable to that which occured in Colonial America in the 17th. Within a century, an engineering capability could be created on Mars with the capability to literally transform the planet, if not to a fully Earth-like environment, at least to the warm, wet conditions of Mars'primitive past, making a desert world into a home for a new spectrum of descendants of terrestrial life. Mars is remote and can be settled. The fact that Mars can be settled and altered defines it as the New World that can create the basis for a positive future for terrestrial humanity for the next several centuries.
FRONTIER IMPACT—INNOVATION

Mars frontier key to tech development 

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT

Without the opening of a new frontier on Mars, continued Western civilization also faces the risk of technological stagnation. To some this may appear to be an odd statement, as the present age is frequency cited as one of technological wonders. In fact, however, the rate of progress within our society has been decreasing and at an alarming rate. To see this, it is only necessary to step back and compare the changes that have occurred in the past thirty-five years with those that occurred in the preceding thirty-five years and the thirty-five years before that. Between 1905 and 1940 the world was revolutionized: Cities were electrified; washing machines and refrigerators appeared; telephones and broadcast radio became common, home stereos were born; talk​ing motion pictures blossomed into a grand new art form, automo​biles became practical; and aviation progressed from the Wright Flyer to the DC-3 and Hawker Hurricane Between 1940 and 1975 the world changed again, with the introduction of computers, television, antibiot​ics, nuclear power, Boeing 727s, SR-7ls, Atlas, Titan, and Saturn rockets, communication satellites, interplanetary spacecraft, and piloted voyages to the Moon. Compared to these changes, the technological innovations from 1975 to the present seem insignificant, immense changes should have occurred during this period, but did not. Had we been following the previous seventy years' technological trajectory, we today would have flying cars, maglev (magnetic levitation) trains, robots, fusion reactors, hypersonic intercontinental travel, reliable and inexpensive transportation to Earth orbit, undersea cities, open-sea mariculture, and human settlements on the Moon and Mars. Instead, today we see important technological developments, such as nuclear power and biotechnology, being blocked or enmeshed in controversy— we are slowing down.
FRONTIER IMPACT—SPACE COL

The Martian frontier is critical to colonize deep space

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT
The universe is vast. Its resources, if we can access them, truly are infinite. During the four centuries of the open frontier on Earth, science and technology have advanced at an astonishing pace. The technologi​cal capabilities achieved during the twentieth century1 would dwarf the expectations of any observer from the nineteenth, exceed the dreams of one from the eighteenth, and appear outright magical to someone from the seventeenth. The nearest stars are incredibly distant, about 100,000 times as far away as Mars. Yet, Mars itself is about 100,000 times as far from Earth as America is from Europe. If the past four centuries of progress have multiplied our reach by so great a ratio, might not four more centuries of freedom do the same again? There is ample reason to believe that they would.

Settling the Red Planet will drive the development of ever faster modes of space transportation; terraforming Mars will drive the devel​opment of new and more powerful sources of energy Both of these capabilities in turn will open up new frontiers ever deeper into the outer solar system, and the harder challenges posed by these new envi​ronments will drive the two key technologies of power and propul​sion ever more forcefully. The key is not to let the process stop. If it is allowed to stop for any length of time, society will crystallize into a static form that is inimical to progress. That is what defines the pres​ent age as one of crisis. Our old frontier is closed. The first signs of social stagnation are clearly visible. Yet progress, while slowing, is still extant: Our people still believe in it and our ruling institutions are not yet incompatible with it.

We still possess the greatest gift of the inheritance of a four-hundred-year-long Renaissance: To wit, the capacity to initiate another by opening the Martian frontier. If we fail to do so, our culture will not have that capacity long. Mars is harsh. Its settlers will need not only technology, but the scientific outlook, creativity, and free-thinking inventiveness that stand behind it. Mars will not allow itself to be set​tled by people from a static society—those people won't have what it takes. We still do. Mars today waits for the children of the old frontier. But Mars will not wait forever.

FRONTIER GOOD

Mars as an open frontier is key to research development, societal development and liberty

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT

Turner presented his paper In 1893. Just three years earlier, in 1890. the American frontier had been declared closed: The line of settlement that had always defined the furthermost existence of western expansion had actually met the line of settlement coming east from California. Today, a century later, we face the question that Turner himself posed— what if the frontier is truly gone? What happens to America and all it has stood for? Can a free, egalitarian, innovating society survive in the absence of room to grow?

Perhaps the question was premature in Turners time, but not now. Currently we see around us an ever more apparent loss of vigor of our society: increasing fixity of the power structure and bureaucrati​zation of all levels of life; impotence of political institutions to carry off great projects; the proliferation of regulations affecting all aspects of public, private, and commercial life; the spread of nationalism; the banalization of popular culture; the loss of willingness by individuals to take risks, to fend for themselves or think for themselves; economic stagnation and decline; the deceleration of the rate of technological innovation.... Everywhere you look, the writing is on the wall.

Without a frontier from which to breathe new life, the spirit that gave rise to the progressive humanistic culture that America has repre​sented for the past two centuries is fading. The issue is not just one of national loss—human progress needs a vanguard, and no replacement is in sight.

The creation of a new frontier thus presents itself as Americas and humanity's greatest social need. Nothing is more important: Apply what palliatives you will, without a frontier to grow in, not only American society, but the entire global civilization based upon values of human​ism, science, freedom, and progress will ultimately die.

I believe that humanity's new frontier can only be on Mars.
But why not on Earth, under the oceans or in a remote region such as Antarctica? It is true that settlements on or under the sea or in Ant​arctica are entirely possible, and their establishment and access would be much easier than that of Martian colonies. Nevertheless, at this point in history such terrestrial developments cannot meet an essen​tial requirement for a frontier—to wit. they are insufficiently remote to allow for the free development of a new society In this day and age, with modern terrestrial communication and transportation systems, no matter how remote or hostile the spot on Earth, the cops are too close. If people arc to have the dignity that comes with making their own world, they must be free of the old.

Mars has what it takes. It's far enough away to free its colonists from intellectual or cultural domination by the old world, and unlike the Moon, rich enough in resources to give birth to a new branch of human civilization. As we've seen, though the Red Planet may appear at first glance to be frozen desert, it harbors resources in abundance that can enable the creation of an advanced technological civilization. Mars is remote and can be settled. The fact that Mars can be settled and altered defines it as the New World that can create the basis for a positive future for terrestrial humanity for the next several centuries.

FRONTIER: NOW KEY

Social progress is stagnating—the fundamental values of emancipation and egalitarianism are fading and societies are becoming decadent and stagnant—a new conceptual frontier is the only hope for reviving progressive human advancement

Zubrin 94 - former Chairman of the National Space Society, PhD Nuclear Engineering, President of Mars Society & Pioneer Astronautics (Robert, “The Significance of the Martian Frontier”, Ad Astra Sept/Oct, http://www.nss.org/settlement/mars/zubrin-frontier.html)
Turner presented his paper in 1893. Just three years earlier, in 1890, the American frontier was declared closed: the line of settlement that had always defined the furthermost existence of western expansion had actually met the line of settlement coming east from California. Now, a century later, we face the question that Turner himself posed — what if the frontier is gone? What happens to America and all it has stood for? Can a free, egalitarian, democratic, innovating society with a can-do spirit be preserved in the absence of room to grow? Perhaps the question was premature in Turner's time, but not now. Currently we see around us an ever more apparent loss of vigor of American society: increasing fixity of the power structure and bureaucratization of all levels of society; impotence of political institutions to carry off great projects; the cancerous proliferation of regulations affecting all aspects of public, private and commercial life; the spread of irrationalism; the banalization of popular culture; the loss of willingness by individuals to take risks, to fend for themselves or think for themselves; economic stagnation and decline; the deceleration of the rate of technological innovation and a loss of belief in the idea of progress itself. Everywhere you look, the writing is on the wall. Without a frontier from which to breathe life, the spirit that gave rise to the progressive humanistic culture that America has offered to the world for the past several centuries is fading. The issue is not just one of national loss — human progress needs a vanguard, and no replacement is in sight. The creation of a new frontier thus presents itself as America's and humanity's greatest social need. Nothing is more important: Apply what palliatives you will, without a frontier to grow in, not only American society, but the entire global civilization based upon Western enlightenment values of humanism, reason, science and progress will die.
Now is key—civilization will decay until we are unable to start again

Zubrin 94 - former Chairman of the National Space Society, PhD Nuclear Engineering, President of Mars Society & Pioneer Astronautics (Robert, “The Significance of the Martian Frontier”, Ad Astra Sept/Oct, http://www.nss.org/settlement/mars/zubrin-frontier.html)
Terraforming Mars will drive the development of new and more powerful sources of energy; settling the Red Planet will drive the development of ever faster modes of space transportation. Both of these capabilities in turn will open up new frontiers ever deeper into the outer solar system, and the harder challenges posed by these new environments will drive the two key technologies of power and propulsion ever more forcefully. The key is not to let the process stop. If it is allowed to stop for any length of time, society will crystallize into a static form that is inimical to the resumption of progress. That is what defines the present age as one of crisis. Our old frontier is closed. The first signs of social crystallization are clearly visible. Yet progress, while slowing, is still extant: Our people still believe in it and our ruling institutions are not yet incompatible with it. We still possess the greatest gift of the inheritance of a 400-year long Renaissance: To wit, the capacity to initiate another by opening the Martian frontier. If we fail to do so, our culture will not have that capacity long. Mars is harsh. Its settlers will need not only technology, but the scientific outlook, creativity and freethinking individualistic inventiveness that stand behind it. Mars will not allow itself to be settled by people from a static society — those people won't have what it takes. We still do. Mars today waits for the children of the old frontier, but Mars will not wait forever.

LIFEBOAT EXT
Extinction is inevitable without Mars colonization

Schulze-Makuch and Davies 2010 (Dirk Schulze-Makuch, Ph.D., School of Earth and Environmental Sciences, Washington State University and Paul Davies, Ph.D., Beyond Center, Arizona State University, “To Boldly Go: A One-Way Human Mission to Mars”, http://journalofcosmology.com/Mars108.html) RKS
There are several reasons that motivate the establishment of a permanent Mars colony. We are a vulnerable species living in a part of the galaxy where cosmic events such as major asteroid and comet impacts and supernova explosions pose a significant threat to life on Earth, especially to human life. There are also more immediate threats to our culture, if not our survival as a species. These include global pandemics, nuclear or biological warfare, runaway global warming, sudden ecological collapse and supervolcanoes (Rees 2004). Thus, the colonization of other worlds is a must if the human species is to survive for the long term. The first potential colonization targets would be asteroids, the Moon and Mars. The Moon is the closest object and does provide some shelter (e.g., lava tube caves), but in all other respects falls short compared to the variety of resources available on Mars. The latter is true for asteroids as well. Mars is by far the most promising for sustained colonization and development, because it is similar in many respects to Earth and, crucially, possesses a moderate surface gravity, an atmosphere, abundant water and carbon dioxide, together with a range of essential minerals. Mars is our second closest planetary neighbor (after Venus) and a trip to Mars at the most favorable launch option takes about six months with current chemical rocket technology.
Extinction is likely – Mars provides a lifeboat

HUI 6 (Sylvia, 13 June 2006, http://www.chron.com/disp/story.mpl/space/3965730.html, RBatra)

The survival of the human race depends on its ability to find new homes elsewhere in the universe because there's an increasing risk that a disaster will destroy Earth, world-renowned physicist Stephen Hawking said today. Humans could have a permanent base on the moon in 20 years and a colony on Mars in the next 40 years, the British scientist told a news conference. "We won't find anywhere as nice as Earth unless we go to another star system," added Hawking, who came to Hong Kong to a rock star's welcome Monday. Tickets for his lecture Wednesday were sold out. Hawking said that if humans can avoid killing themselves in the next 100 years, they should have space settlements that can continue without support from Earth. "It is important for the human race to spread out into space for the survival of the species," Hawking said. "Life on Earth is at the ever-increasing risk of being wiped out by a disaster, such as sudden global warming, nuclear war, a genetically engineered virus or other dangers we have not yet thought of."
Action now is key – getting off the rock doubles our chances of survival – depending on Earth risks extinction 

Gott 11 – Ph.D. Department of Astrophysics, Princeton University (J. Richard.“A One-Way Trip to Mars” http://journalofcosmology.com/Mars151.html)
 I've been advocating a one-way colonizing trip to Mars for many years (Gott, 1997, 2001, 2007). Here's what I said about it in my book, Time Travel in Einstein's Universe: "The goal of the human spaceflight program should be to increase our survival prospects by colonizing space. ... we should concentrate on establishing the first self-supporting colony in space as soon as possible. ... We might want to follow the Mars Direct program advocated by American space expert Robert Zubrin. But rather than bring astronauts back from Mars, we might choose to leave them there to multiply, living off indigenous materials. We want them on Mars. That's where they benefit human survivability.... Many people might hesitate to sign up for a one-way trip to Mars, but the beauty is that we only have to find 8 adventurous, willing souls" (Gott 2001). I've been stressing the fact that we should be in a hurry to colonize space, to improve our survival prospects, since my Nature paper in 1993 (Gott 1993). The real space race is whether we get off the planet before the money for the space program runs out. The human spaceflight program is only 50 years old, and may go extinct on a similar timescale. Expensive programs are often abandoned after a while. In the 1400s, China explored as far as Africa before abruptly abandoning its voyages. Right now we have all our eggs in one basket: Earth. The bones of extinct species in our natural history museums give mute testimony that disasters on Earth routinely occur that cause species to go extinct. It is like sailing on the Titanic with no lifeboats. We need some lifeboats. A colony on Mars might as much as double our long-term survival prospects by giving us two chances instead of one. Colonies are a great bargain: you just send a few astronauts and they have descendants on Mars, sustained by using indigenous materials. It's the colonists who do all the work. If one is worried that funds will be cut off, it is important to establish a self-supporting colony as soon as possible. Some have argued that older astronauts should be sent on a one-way trip to Mars since they ostensibly have less to lose. But I would want to recruit young astronauts who can have children and grandchildren on Mars: people who would rather be the founders of a Martian civilization than return to a ticker-tape parade on Earth. Founding a colony on Mars would change the course of world history. You couldn't even call it "world" history anymore. If colonizing Mars to increase the survival prospects of the human species is our goal, then, since money is short, we should concentrate on that goal. In New Scientist (Gott 1997) I said: "And if colonization were the goal, you would not have to bring astronauts back from Mars after all; that is where we want them. Instead we could equip them to stay and establish a colony at the outset, a good strategy if one is worried that funding for the space programme may not last. So we should be asking ourselves: what is the cheapest way to establish a permanent, self-sustaining colony on Mars?" I have argued that it is a goal we could achieve in the next 50 years if we directed our efforts toward that end. We would need to launch into low Earth orbit only about as many tons in the next 50 years as we have done in the last 50 years. But will we be wise enough to do this?
WHAT MARS DIRECT IS

ZUBRIN 1996 (“The Promise of Mars,” Ad Astra, May/June, http://www.nss.org/settlement/mars/zubrin-promise.html)
Here's how the Mars Direct plan works. At an early launch opportunity, for example 2005, a single heavy-lift booster with a capability equal to that of the Saturn V used during the Apollo program, is launched off Cape Canaveral and uses its upper stage to throw a 40 tonne unmanned payload onto a trajectory to Mars. Arriving at Mars eight months later, it uses friction between its aeroshield and Mars' atmosphere to brake itself into orbit around Mars, and then lands with the help of a parachute. This payload is the Earth Return Vehicle (ERV), and it flies out to Mars with its two methane/oxygen driven rocket propulsion stages unfueled. It also has with it six tonnes of liquid hydrogen cargo, a 100 kilowatt nuclear reactor mounted in the back of a methane/oxygen driven light truck, a small set of compressors and an automated chemical processing unit, and a few small scientific rovers.

As soon as landing is accomplished, the truck is telerobotically driven a few hundred meters away from the site, and the reactor is deployed to provide power to the compressors and chemical processing unit. The hydrogen brought from Earth can be quickly reacted with the Martian atmosphere, which is 95% carbon dioxide gas (CO2), to produce methane and water, and this eliminates the need for longterm storage of cryogenic hydrogen on the planet's surface. The methane so produced is liquefied and stored, while the water is electrolyzed to produce oxygen, which is stored, and hydrogen, which is recycled through the methanator. Ultimately these two reactions (methanation and water electrolysis) produce 24 tonnes of methane and 48 tonnes of oxygen. Since this is not enough oxygen to burn the methane at its optimal mixture ratio, an additional 36 tonnes of oxygen is produced via direct dissociation of Martian CO2.

The entire process takes 10 months, at the conclusion of which a total of 108 tonnes of methane/oxygen bipropellant will have been generated. This represents a leverage of 18:1 of Martian propellant produced compared to the hydrogen brought from Earth needed to create it. Ninety-six tonnes of the bipropellant will be used to fuel the ERV, while 12 tonnes are available to support the use of high-powered, chemically fueled long-range ground vehicles. Large additional stockpiles of oxygen can also be produced, both for breathing and for turning into water by combination with hydrogen brought from Earth. Since water is 89% oxygen (by weight), and since the larger part of most foodstuffs is water, this greatly reduces the amount of life-support consumables that need to be hauled from Earth.

The propellant production having been successfully completed, in 2007 two more boosters lift off the Cape and throw their 40 tonne payloads towards Mars. One of the payloads is an unmanned fuel factory/ERV just like the one launched in 2005, the other is a habitation module containing a crew of four, a mixture of whole food and dehydrated provisions sufficient for three years, and a pressurized methane/oxygen driven ground rover. On the way out to Mars, artificial gravity can be provided to the crew by extending a tether between the habitat and the burnt out booster upper stage, and spinning the assembly. Upon arrival, the manned craft drops the tether, aerobrakes, and then lands at the 2005 landing site where a fully fueled ERV and fully characterized and beaconed landing site await it.

With the help of such navigational aids, the crew should be able to land right on the spot; but if the landing is off course by tens or even hundreds of miles, the crew can still achieve the surface rendezvous by driving over in their rover; if they are off by thousands of miles, the second ERV provides a backup. However assuming the landing and rendezvous at site number one is achieved as planned, the second ERV will land several hundred miles away to start making propellant for the 2009 mission, which in turn will fly out with an additional ERV to open up Mars landing site number three.

Thus every other year two heavy lift boosters are launched, one to land a crew, and the other to prepare a site for the next mission, for an average launch rate of just one booster per year to pursue a continuing program of Mars exploration. This is only about 10% of the U.S. launch capability, and is clearly affordable. In effect, this "live off the land" approach removes the manned Mars mission from the realm of mega-fantasy and reduces it to practice as a task of comparable difficulty to that faced in launching the Apollo missions to the Moon.

The crew will stay on the surface for one and a half years, taking advantage of the mobility afforded by the high-powered, chemically driven ground vehicles to accomplish a great deal of surface exploration. With a 12-tonne surface fuel stockpile, they have the capability for over 14,000 miles worth of traverse before they leave, giving them the kind of mobility necessary to conduct a serious search for evidence of past or present life on Mars — an investigation key to revealing whether life is a phenomenon unique to Earth or general throughout the universe.

Since no one has been left in orbit, the entire crew will have available to them the natural gravity and protection against cosmic rays and solar radiation afforded by the Martian environment, and thus there will not be the strong driver for a quick return to Earth that plagues conventional Mars mission plans based upon orbiting mother-ships with small landing parties. At the conclusion of their stay, the crew returns to Earth in a direct flight from the Martian surface in the ERV. As the series of missions progresses, a string of small bases is left behind on the Martian surface, opening up broad stretches of territory to human cognizance.

COLONIZATION POSSIBLE

Mars colonization is possible – the resources are there and the environment is suitable

Hender 10 – University of Adelaide, School of Mechanical Engineering (Matthew “Colonization: a permanent habitat for the colonization of Mars” http://digital.library.adelaide.edu.au/dspace/handle/2440/61315 

It has been demonstrated, through numerous measurements, observations and investigations, that Mars contains all of the essential elements for the maintenance of life and sustenance of an established habitat. 

Virtually every region of Mars has been proposed as being suitable for locating a habitat, from the poles to the equator, above or below ground, each with its own advantages and disadvantages, and each being viable for various proposed designs. Regional characteristics, such as temperature, wind speed, dist storms and ground conditions must all be considered in any design. Particularly, a renewable supply of water is essential. Further, the method, and materials, or fabrication must be considered; utilizing local materials, or imported; constructed or inflated,; also considering things such as radiation protection, safety, living space, insulation, ease and speed of insulation and redundancy. Facilities required in the habitat include those necessary foe living, recreation and working. Living facilities include life support systems, sleeping environments, meal preparation and ablution facilities and other such areas. Recreational facilities include lounge and reading areas, entertainment facilities and other such facilities to allow relaxation and diversional activities. Working facilities will include laboratories, office space, industrial areas( power generation, etc.) workshops, food and other production areas. Power supply options on Mars are many. Depending upon the power demand of facilities, which varies with the population and industrial requirements. Nuclear is considered to be the mist viable, due to the reliability and the power generation capability, however, this will require resupply of nuclear fuel, launched from Earth, and has environmental and safety considerations associated. Solar (surface or orbital), wind and possible geothermal energy sources appear to be reliable and viable systems of power supply, although each has its drawbacks. Options for power storage must also be considered, including fuel cells or natural gas (such storage of power is through the manufacture of the fuel, hydrogen or methane, respectively). Emergency power generation, through mechanical (human-powered) or other means, must also be provided. All significant materials required to support life and industry are believed to exist on Mars. Processes for mining, extraction or concentration, as may be required must be developed and proven, however, this is considered feasible. Renewable water and atmosphere constituent sources are considered critical, as are nutrients necessary for the production of food. 

Its feasible – we can do it with current tech and build sustainable living 

Schulze-Makuch and Davies 10 - PhD at School of Earth and Environmental Sciences, Washington State University and
PhD at Arizona State University  (Dirk, and Paul, “To Boldly Go: A One-Way Human Mission to Mars” http://journalofcosmology.com/Mars108.html)

A human mission to Mars is undoubtedly technologically feasible, but unlikely to lift off in the very near future, because of the enormous financial and political commitments associated with it. As remarked, however, much of the costs and payload of the mission are associated with bringing the astronauts back to Earth. Furthermore, the returning astronauts would have to go through an intense rehabilitation program after being exposed for at least one year to zero gravity and an extended period to reduced gravity on the surface of Mars. Eliminating the need for returning early colonists would cut the costs several fold and at the same time ensure a continuous commitment to the exploration of Mars and space in general. The first colonists to Mars wouldn’t go in "cold." Robotic probes sent on ahead would establish necessities such as an energy source (such as a small nuclear reactor augmented by solar panels), enough food for two years, the basics for creating home-grown agriculture, one or more rover vehicles and a tool-kit for carrying out essential engineering and maintenance work. In addition, the scientific equipment needed for the colonists to do important research work should be part of the preceding unmanned [unstaffed] mission. All this equipment could easily be put into place using current technology before the astronauts set out. The first human contingent would rely heavily on resources that can be produced from Mars such as water, nutrients, and shelter (such as in form of lava tube caves). They also would be continuously resupplied from Earth with necessities that could not be produced from the resources available on Mars. This semi-autonomous phase might last for decades, perhaps even centuries before the size and sophistication of the Mars colony enabled it to be self-sustaining. The first human contingent would consist of a crew of four, ideally (and if the budget permits) distributed between two two-man space craft to allow for some mission redundancy such as in the Viking mission or for the Mars Exploration Rovers. Also, if any technical malfunction occurs on one space craft, the other craft could come to the rescue. Further, any critical part of equipment after landing would be available in duplicate in case of an emergency. A one-way human mission to Mars would not be a one-time commitment as was the case with the Apollo program. More than 40 years after the last Apollo mission, no human has set foot on a planetary body beyond Earth. Such a hiatus cannot be afforded if humanity is to commit to a grander vision of space exploration (Davies and Schulze-Makuch 2008; Schulze-Makuch and Irwin 2008). No base on the Moon is needed to launch a one-way human mission to Mars. Given the broad variety of resources available on Mars, the long-term survival of the first colonists is much more feasible than it would be on the Moon.
Colonization is sustainable – ice caves provide protection – and people will continue to be willing to colonize

Hindustan Times 10(October 20, “Scientists urge one-way Martian colonization missions”, lexis)

First, an appropriate site for the colony would be selected, preferentially associated with a cave or some other natural shelter, as well as other nearby resources, such as water, minerals and nutrients. "Ice caves would go a long way to solving the needs of a settlement for water and oxygen. Mars has no ozone shield and no magnetospheric shielding, and ice caves would also provide shelter from ionizing and ultraviolet radiation,' said Schulze-Makuch. The added that in addition to offering humanity a "lifeboat" in the event of a mega-catastrophe on Earth, a Mars colony would provide a platform for further scientific research. Schulze-Makuch and Davies acknowledge that such a project would require not only major international cooperation, but a return to the exploration spirit and risk-taking ethos of the great period of the Earth's exploration. "Informal surveys conducted after lectures and conference presentations on our proposal, have repeatedly shown that many people are willing to volunteer for a one-way mission, both for reasons of scientific curiosity and in a spirit of adventure and human destiny," they wrote.

Colonization sustainable – most earth-like planet in the solar system

Targeted News Service 10 (October 18, “WSU Professor Urges One-Way Martian Colonization Missions”, lexis)
 Mars is by far the most promising for sustained colonization and development, the authors conclude, because it is similar in many respects to Earth and, crucially, possesses a moderate surface gravity, an atmosphere, abundant water and carbon dioxide, together with a range of essential minerals. It is the Earth's second closest planetary neighbor (after Venus) and a trip to Mars takes about six months using the most favorable launch option and current chemical rocket technology. "We envision that Mars exploration would begin and proceed for a long time on the basis of outbound journeys only," said Schulze-Makuch. "One approach could be to send four astronauts initially, two on each of two space craft, each with a lander and sufficient supplies, to stake a single outpost on Mars. A one-way human mission to Mars would be the first step in establishing a permanent human presence on the planet." While acknowledging that the mission would necessarily be crewed by volunteers, Schulze-Makuch and Davies stress that they aren't suggesting that astronauts simply be abandoned on the Red Planet for the sake of science. Unlike the Apollo moon missions, they propose a series of missions over time, sufficient to support long-term colonization. "It would really be little different from the first white settlers of the North American continent, who left Europe with little expectation of return," Davies said of the proposed one-way Martian mission. "Explorers such as Columbus, Frobisher, Scott and Amundsen, while not embarking on their voyages with the intention of staying at their destination, nevertheless took huge personal risks to explore new lands, in the knowledge that there was a significant likelihood that they would perish in the attempt." The authors propose the astronauts would be re-supplied on a periodic basis from Earth with basic necessities, but otherwise would be expected to become increasingly proficient at harvesting and utilizing resources available on Mars. Eventually they envision that outpost would reach self-sufficiency, and then it could serve as a hub for a greatly expanded colonization program. The proposed project would begin with the selection of an appropriate site for the colony, preferentially associated with a cave or some other natural shelter, as well as other nearby resources, such as water, minerals and nutrients. "Mars has natural and quite large lava caves, and some of them are located at a low elevation in close proximity to the former northern ocean, which means that they could harbor ice deposits inside similar to many ice-containing caves on Earth," said Schulze-Makuch."Ice caves would go a long way to solving the needs of a settlement for water and oxygen. Mars has no ozone shield and no magnetospheric shielding, and ice caves would also provide shelter from ionizing and ultraviolet radiation." The article suggests that, in addition to offering humanity a "lifeboat" in the event of a mega-catastrophe on Earth, a Mars colony would provide a platform for further scientific research. Astrobiologists agree that there is a fair probability that Mars hosts, or once hosted, microbial life, perhaps deep beneath the surface and Davies and Schulze-Makuch suggest a scientific facility on Mars might therefore be a unique opportunity to study an alien life form and a second evolutionary record. "Mars also conceals a wealth of geological and astronomical data that is almost impossible to access from Earth using robotic probes," the authors write. "A permanent human presence on Mars would open the way to comparative planetology on a scale unimagined by any former generation? A Mars base would offer a springboard for human/robotic exploration of the outer solar system and the asteroid belt. And establishing a permanent multicultural and multinational human presence on another world would have major beneficial political and social implications for Earth, and serve as a strong unifying and uplifting theme for all humanity."
Scientists have already developed food and housing for Mars colonists

ZUCKERMAN 03 (Peter, Associated Press Writer, August 16, “Scientists Study Mars Colonization”, lexis)
A little bit of duckweed and some inflatable houses could help turn the caves of Mars into a home for any future human visitors to the red planet. That's one of the topics on the agenda of a conference on Mars being held in Eugene this weekend. The Martian caves would protect humans from radiation and the severe weather, and may hold minerals, water and ice the colonists could use for life support. "They're a safe place on a dangerous planet, an ideal refuge for research," said Penelope Boston, lead investigator for "The Caves of Mars," a series of experiments partly funded by the NASA Institute for Advanced Concepts. "Caves can serve as the foundation to advance our civilization on Mars," said Boston, who also is director of cave studies at the New Mexico Institute of Mining and Technology. Boston and other researchers attending the Mars Society convention are conducting experiments in caves on earth to develop models for homes, farms and research labs on Mars. The project began with an experiment to see whether the air on Mars could be modified into something people can breathe. The Martian atmosphere is very thin but has a higher concentration of argon than Earth. A mixture of oxygen, argon and other gases was pumped into a container holding two crickets. The insects didn't seem to be affected by the processed air. Similar tests were done on mice in a sealed cage, and the argon again did not appear to have any short-term health effects. Still, scientists can't be sure until they try the test on humans. For a later experiment, scientists created a habitat for two mice in a volcanic lava tube in central Oregon - an environment that resembles the caves researchers expect to find on Mars. Trays filled with water were wedged between the walls of the mouse habitat. Two aquatic plants - duckweed and water fern - floated on top of the water like pieces of confetti. Fluorescent lights powered by a solar panel outside the cave provided light for plant growth. The mice exhaled carbon dioxide, which the plants turned back into oxygen. After two days in the cave, the mice came out healthy but short of breath because the plants didn't produce enough oxygen, said Gus Frederick, one of the experiment's designers. A follow-up experiment, scheduled for September, will include more plants and a mechanism to control humidity. The researchers may fill the mouse habitat with a gas mixture similar to the one Mars colonists would breathe, and in later trials the mice will eat duckweed. Frederick calls duckweed the ideal Martian food. The plant has more protein per gram than soybeans and can double its mass in a day. Although the mouse trials aren't finished, researchers have designed a larger biosphere for humans that should be completed by November, made out of the same kind of plastic and nylon material used for hot air balloons, Boston said. Mars colonists would inflate it in the middle of a cave. An airlock would let people go in and out of the habitat, and solar panels outside the cave would create power. Researchers plan to test it in November at the Lost Cave in the Carlsbad region of New Mexico. After working out the kinks, they plan to conduct more extensive tests on the biosphere at a nearby cave called HM that's filled with unbreathable air. Researchers will protect themselves with space suits. "Mars is no longer a point in the sky," Boston said. "It's a place. The whole solar system is beckoning to us."
TERAFORMING POSSIBLE

We can terraform Mars

Hawkes 92 (Nigel, writer at The London Times, The London times, January 25, “Planet X marks the spot”, lexis)

Thanks to the Mariner and Viking series of spacecraft, we now know that Mars has been shaped by many of the same processes as Earth. It has seasons, clouds, polar icecaps, strong winds and active volcanoes, and once was so warm and wet that rivers carved out channels across its surface. Now the water has gone, some of it frozen into ice at the poles, where the temperature is cold enough to freeze not only water but also carbon dioxide. It is the ebb and flow of these white polar caps, created by the formation and evaporation of dry ice, that so excited the astronomers of old. At the equator, the temperature varies from a tolerable 26C at noon to a penetrating -111C just before sunrise. Although the Viking landers found no evidence of life past or present, Mars is after Earth by far the closest the solar system comes to a habitable planet. It would be feasible to establish colonies on Mars, living inside domes that could create an artificial atmosphere and provide a screen against incoming solar radiation. Mars has no ozone layer, so its surface is bombarded by lethal amounts of ultraviolet light. Mars was once a much warmer and wetter planet than it is today. In 1952, Arthur C.Clarke, the science-fiction writer, in his book The Sands of Mars, envisaged a colony that was starved of support from Earth and set out to transform the entire planet. The idea has recently been given fresh impetus by Christopher McKay and his colleagues at Ames, who have conducted a feasibility study. The main uncertainty in their calculations, which only further exploration can answer, is whether the main components needed to form an Earth-like atmosphere water, carbon dioxide and nitrogen exist in sufficient quantities on Mars. Assuming they do, then all that is needed to begin the process of breathing life on Mars is to warm up the planet, so that the icecaps melt to provide water and carbon dioxide. According to McKay, this can be done by the same process that is responsible for warming Earth. Large quantities of ''greenhouse gases'', such as the chlorofluorocarbons (CFCs) blamed for global warming, would be injected into the Martian atmosphere. The amount of warming needed is about 60C, to bring Mars to a temperature range of between 0C and 30C, comparable to that of Earth. To achieve such an increase, some 40 billion tons of CFCs would need to be injected into the Martian atmosphere too much, McKay concedes, to be carried there from Earth. It would have to be produced in factories, large enough to make 100 million tons of CFCs a year, on the planet's surface. The raw materials to supply such factories probably exist on Mars. Even so, CFCs alone would probably not be enough. They might be aided by warming the poles with huge mirrors in space, reflecting sunlight on to them, or by scattering black soot over the icecaps so that they absorbed more heat. The hope is that by using one or more of these techniques, the temperature would begin to rise and a runaway greenhose effect would be created by the huge stores of carbon dioxide and water in the polar icecaps. A small increase in temperature would release large amounts of both materials, creating further rises in temperature. The process, once started, should become self-sustaining. In due course say 100 years this would produce a damp, carbon dioxide-rich atmosphere in which some plants could flourish.

COLONIZATION SPILLOVER

Tech development solves high launch costs and astronaut risks

Seedhouse 2009 (Erik, aerospace scientist and manned spaceflight consultant, “Martian Outpost”)

Although no major technological breakthroughs are required to embark upon a manned mission to Mars, to send humans to the Red Planet and return them safely still requires advanced development of several mission systems. For example, the efficiency of propulsion technology will need to be improved, as will the ruggedness of life support capabilities and the degree of automation in vehicle systems and subsystems. By advancing technology in these and other mission-related systems, a manned Mars mission will result in the maturation of a variety of technologies, the outcome of which will be smaller, lighter and more efficient systems, attractive to entrepreneurs. Furthermore, advances in propulsion and life support technologies will reduce the probability of loss of mission (LOM) or loss of crew (LOC) and lead to a reduction of the size of the transportation system required to move people and supplies to Mars.

Mars mission is key to test technologies for human exploration

Fraser 9—Graz University of Technology, Austria; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Simon D, © 2009, Mars: Prospective Energy and Material Resources, Chapter 1, “Power System Options for Mars Surface Exploration: Past, Present and Future,” p. 15, RBatra)

In the coming years and decades, Mars will be further investigated with a wide range of different robotic systems. This will include stationary landers, surface rovers, and even exotic airborne robotic systems such as airships, aeroplanes, or rocket-powered hoppers (Visentin and van Winnendael 2006).

The sample return mission will be one of the most important milestones in future Mars exploration. This mission will return Martian soil and rock samples back to Earth (O’Neil and Cazaux 2000, Clark 2007). The Soviet Union’s Luna 16, 20 and 24 already succeeded in a similar mission profile in 1970s, returning soil samples from the Moon back to Earth. The upcoming Mars sample return mission has not only been a premier objective in robotic planetary exploration for decades, but could also be used to test many of the technologies also required with future manned surface exploration.
ONE-WAY KEY

One-way trip is key

McLane 2011 (James C., former NASA engineer and associate fellow at the American Institute of Aeronautics and Astronautics, “Only one way to Mars; 

We could send one person, perhaps two, to the Red Planet in the near future. The catch? There couldn't be a return flight to Earth”, 2-6, Lexis) RKS

We can establish a human outpost on Mars in our generation, and reputable scientists are finally getting on board with the idea. Risky though it may be, we have the technology to place a person on the Red Planet. But, if NASA demands that the Mars explorer must return to Earth, then the idea becomes more like science fiction, and colonization probably can't be achieved within the lifespan of those now reading this article. For a Mars colony to be a reality within the next 15 or so years, the first traveler would have to live out his or her life as a permanent resident of an alien desert world. That person could eventually be joined by others, but return would not be an option. When we eliminate the requirement to bring the explorer back, we remove a major obstacle to mission practicality. Carrying a special return vehicle with rocket fuel to the surface of Mars, or somehow manufacturing fuel on the planet for a return launch, will not be feasible for decades. Planning is underway for a robotic mission to bring a one- or two-pound sample of Martian soil back to Earth for analysis, but even such a roundtrip mission to retrieve a tiny amount of dirt is a major technical challenge. For a human mission, the life support and resupply would be greatly simplified if it's a one-way trip and there is only one astronaut. In such an expedition, a small person would hold an advantage -- a female astronaut might be preferable -- because smaller bodies make less demand on life-support systems. Perhaps the first mission might consist of two people; maybe even a male/female team. That privileged couple would follow the tradition of creation stories of many earthly religions, becoming more than just historic characters -- they would become legends. The Mars base, with life support, communication and other technical equipment, would be prepositioned on the surface before the first colonist lands and moves in. Every year we would have to supply each human on Mars with about 10,000 Earth pounds of food, water, oxygen, etc. Therefore, the smaller the crew, the better. Robotic expeditions will always be cheaper than sending humans. But if we wait many years before initiating the effort to place a living explorer on Mars, we may never have the nerve to accept the expense or the risk of failure. We'll never be able to justify the cost of a Mars settlement based on potential economic payoffs because the benefits are distant and exotic. It's hard to predict the return from capital investment in things that haven't been tried before. But the builders of the Panama Canal, the U.S. transcontinental railroad and our interstate highway system couldn't have imagined the transforming, long-term benefits that have come from those projects. Such would be the case with the opening of a new frontier on Mars. The Apollo moon landing effort once employed nearly half a million people. Most Americans had a relative or an acquaintance who was, in some way, connected to the effort. The country had mobilized for war on several occasions, but never had it so widely organized to pursue a peaceful goal. It made us proud to be Americans. A Mars colonization program would do the same. It may seem too risky to rely on one astronaut. But on Earth, in many dangerous endeavors -- such as commercial diving -- the practitioners often go it alone. And we may find it hard to imagine that one of our kind could survive the deprivations of a lonely existence on Mars. Yet, solo sailors have been trapped in the Arctic icepack. Research scientists have lived in isolation for months in dark, damp caves. It's apparent that humans can cope with social separation. Some actually seek out and thrive in such environments. Our prehistoric ancestors must have been self-reliant risk takers, quite unlike many modern humans whose lives involve constant cooperative behavior in a safe environment. We seek assistance with even the most trivial of daily challenges. Most people today never have to test the limits of their personal capabilities. Our instinctual survival skills are seldom exercised. The first traveler to Mars will represent the tip of a long spear of human evolution. If there is such a thing as inherited memory, the astronaut may well carry the dreams of our cave-dwelling ancestors who gathered around campfires and puzzled over the bright spot of orange that was Mars wandering across the night sky. To delay colonizing Mars, when after a million years of human progress we finally have the ability to do so, is to reject those amazing qualities that set us apart from all other living creatures. The French writer Antoine de Saint-Exupery said, "If you want to build a ship, don't drum up the people to collect wood and don't assign them tasks and work, but rather teach them to long for the endless immensity of the sea." In our human family, a yearning to expand into that "endless immensity" -- the sea of the universe -- is strong, and now we just need to build the ship!
Manned, one way mission to Mars for colonization is cheaper than a there-and-back mission and can spur future colonization.

Hindustan Times 10(October 20, “Scientists urge one-way Martian colonization missions”, lexis)

Washington, Oct. 20 -- Washington State University researchers have said that while technically feasible, a manned mission to Mars and back is unlikely to lift off anytime soon and so, a manned one-way mission to Mars would not only cut the costs by several fold, but also mark the beginning of long-term human colonization of the planet. Mars is by far the most promising for sustained colonization and development because it is similar in many respects to Earth and, crucially, possesses a moderate surface gravity, an atmosphere, abundant water and carbon dioxide, together with a range of essential minerals. "One approach could be to send four astronauts initially, two on each of two space craft, each with a lander and sufficient supplies, to stake a single outpost on Mars. A one-way human mission to Mars would be the first step in establishing a permanent human presence on the planet," said Dirk Schulze-Makuch, a Washington State University associate professor. Colleague Paul Davies, a physicist and cosmologist from Arizona State University, added that they aren't suggesting that astronauts simply be abandoned on the Red Planet for the sake of science; in fact they propose a series of missions over time, sufficient to support long-term colonization. The authors proposed that the astronauts would be re-supplied on a periodic basis from Earth with basic necessities, but otherwise would be expected to become increasingly proficient at harvesting and utilizing resources available on Mars. Eventually they envision that outpost would reach self-sufficiency, and then it could serve as a hub for a greatly expanded colonization program.

A one-way mission is cheaper and safer

Schulze-Makuch and Davies 2010 (Dirk Schulze-Makuch, Ph.D., School of Earth and Environmental Sciences, Washington State University and Paul Davies, Ph.D., Beyond Center, Arizona State University, “To Boldly Go: A One-Way Human Mission to Mars”, http://journalofcosmology.com/Mars108.html) RKS
In our view, however, many of these human and financial problems would be ameliorated by a one-way mission. It is important to realize that this is not a "suicide mission." The astronauts would go to Mars with the intention of staying for the rest of their lives, as trailblazers of a permanent human Mars colony. They would be resupplied periodically from Earth, and eventually develop some "home grown" industry such as food production and mineral/chemical processing (Zubrin and Baker 1992; Zubrin and Wagner 1997). Their role would be to establish a "base camp" to which more colonists would eventually be sent, and to carry out important scientific and technological projects meanwhile. Of course, the life expectancy of the astronauts would be substantially reduced, but that would also be the case for a return mission. The riskiest part of space exploration is take-off and landing, followed by the exposure to space conditions. Both risk factors would be halved in a one-way mission, and traded for the rigors of life in a cramped and hostile environment away from sophisticated medical equipment. On the financial front, abandoning the need to send the fuel and supplies for the return journey would cut costs dramatically, arguably by about 80 percent. Furthermore, once a Mars base has been established, it would be politically much easier to find the funding for sustaining it over the long term than to mount a hugely expensive return mission.

A one-way trip would be safe and feasible

Schulze-Makuch and Davies 2010 (Dirk Schulze-Makuch, Ph.D., School of Earth and Environmental Sciences, Washington State University and Paul Davies, Ph.D., Beyond Center, Arizona State University, “To Boldly Go: A One-Way Human Mission to Mars”, http://journalofcosmology.com/Mars108.html) RKS
A human mission to Mars is undoubtedly technologically feasible, but unlikely to lift off in the very near future, because of the enormous financial and political commitments associated with it. As remarked, however, much of the costs and payload of the mission are associated with bringing the astronauts back to Earth. Furthermore, the returning astronauts would have to go through an intense rehabilitation program after being exposed for at least one year to zero gravity and an extended period to reduced gravity on the surface of Mars. Eliminating the need for returning early colonists would cut the costs several fold and at the same time ensure a continuous commitment to the exploration of Mars and space in general.

The first colonists to Mars wouldn’t go in "cold." Robotic probes sent on ahead would establish necessities such as an energy source (such as a small nuclear reactor augmented by solar panels), enough food for two years, the basics for creating home-grown agriculture, one or more rover vehicles and a tool-kit for carrying out essential engineering and maintenance work. In addition, the scientific equipment needed for the colonists to do important research work should be part of the preceding unmanned mission. All this equipment could easily be put into place using current technology before the astronauts set out. The first human contingent would rely heavily on resources that can be produced from Mars such as water, nutrients, and shelter (such as in form of lava tube caves). They also would be continuously resupplied from Earth with necessities that could not be produced from the resources available on Mars. This semi-autonomous phase might last for decades, perhaps even centuries before the size and sophistication of the Mars colony enabled it to be self-sustaining.

The first human contingent would consist of a crew of four, ideally (and if the budget permits) distributed between two two-man space craft to allow for some mission redundancy such as in the Viking mission or for the Mars Exploration Rovers. Also, if any technical malfunction occurs on one space craft, the other craft could come to the rescue. Further, any critical part of equipment after landing would be available in duplicate in case of an emergency.

A one-way human mission to Mars would not be a one-time commitment as was the case with the Apollo program. More than 40 years after the last Apollo mission, no human has set foot on a planetary body beyond Earth. Such a hiatus cannot be afforded if humanity is to commit to a grander vision of space exploration (Davies and Schulze-Makuch 2008; Schulze-Makuch and Irwin 2008). No base on the Moon is needed to launch a one-way human mission to Mars. Given the broad variety of resources available on Mars, the long-term survival of the first colonists is much more feasible than it would be on the Moon.
SOLVES FUEL

Extra fuel does not even need to be carried- can be generated on Mars

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.4-5 )//DT

Once settled on the rust-colored soils of Mars, the ERV gets down to the business at hand, making luel for the return flight home out of thin air—in this case, Martian air. A door pops open on the side of the squat ERV landing stage and a light truck carrying a small nuclear reactor trundles out. Using a small TV camera on board as their eyes, mission controllers in Houston slowly drive the truck a few hundred meters away from the landing site. As the truck wheels along, a power cable snakes off its windlass, keeping the ERV's chemical plant con​nected to the small reactor. Once the controllers maneuver the truck to an appropriate spot, a winch lifts the reactor from the trucks bed and lowers it into a small crater or other natural depression in the land​scape The reactor kicks in and begins to energize the chemical pro​cessing unit with 100 kilowatts of electricity (kWe). Now the chemical plant goes to work, producing rocket propellant by sucking in the Mar​tian air with a set of pumps and reacting it with the hydrogen hauled from Earth aboard the ERV Martian air is 95 percent carbon dioxide gas (COj). The chemical plant combines the carbon dioxide with the hydrogen (H;). producing methane (CH4). which the ship will store for later use as rocket fuel, and water (H^O). This meihanauon reaction is a simple, straightforward chemical process that has been practiced in industry since the 1890s. As the methanaiion reaction proceeds, it rids us of a potential problem, that of storing super-cold liquid hydrogen on the Martian surface. The chemical plant continues its work, split​ting the water produced by the methanaiion process into us constitu​ents, hydrogen and oxygen. The oxygen is stored as rocket propellant. while the hydrogen is recycled back into the chemical plant to make more methane and water Additional oxygen is produced by a third unit which lakes Martian carbon dioxide and splits it into oxygen, which is stored, and carbon monoxide, which it vents as waste At the end of six months of opctation, the chemical plant has turned the initial sup​ply of 6 tonnes of liquid hydrogen brought from Earth into 108 tonnes of methane and oxygen—enough for the ERV plus 12 tonnes extra to support the use of combustion powered ground vehicles on the Mar​tian surface. Using Mars' most freely available resource, its air, wc have leveraged the portion of our return propellant hauled from Earth eigh​teen times over.
Mars resources solve cost efficiency

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.5-6 )//DT

This chemical synthesis sequence may appear to some to be rather involved, but it's actually all Gaslight Era technology, utterly trivial by comparison with practically every other significant operation required for a successful interplanetary mission of any kind. Moreover, it is this concept of living off the land that makes Mars Direct possible. If we attempted to haul up to Mars all the propellant required, we indeed would need massive spacecraft requiring multiple launches and on-orbit assembly. The cost of the mission would shoot out of sight. It should come as no surprise that local resources make such a differ​ence in developing a mission to Mars, or anywhere else for that matter. Consider what would have happened if Lewis and Clark had decided to bring all the food, water, and fodder needed lor their transcontinen​tal journey Hundreds of wagons would have been required to carry the supplies. Those supply wagons would have needed hundreds of horses and drivers, who in turn would have required further supplies. A logis​tics nightmare would have been created that would have sent the costs of the expedition beyond the resources of the America of Jefferson's time. Is it any wonder that Mars mission plans that don't make use of local resources manage to ring up $450 billion price tags?

In-Situ propellant key

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.54-55)//DT

As we will see. using in-situ produced propellant is also the only way 10 make human exploration of Mars affordable. As far as MSB mission planning is concerned, that should be decisive in determin​ing strategy. The MSR mission's value will be greatly increased if it can be used to demonstrate the key technology needed for human Mights to Mars Consider this The MSR mission will only be able to return a kilogram or so of samples gathered from the surface of Mars within at best a few kilometers of the landing site. Since it is unlikely that there is life today on the Martian surface, the above ground search for Martian biology will largely be a search for fossils. Robotic rovers with their lim​ited range and long communication time delay (up 10 40 minutes due to speed limitations of radio signals) in Earth-Mars command sequence data transmission are a very poor tool for conducting such a search. If you doubt that, consider parachuting rovers such as Spirit or Curiosity into the Rockies. It is likely that the next ice age would arrive before one of them found a dinosaur fossil. Fossil searches require mobility agil​ity, and the ability to use intuition to immediately follow up very subtle clues. Human investigators—rock hounds—will be needed. The hum for extant life will require setting up and running drilling rigs, burrowing hundreds of meters into the soil, retrieving samples, and then culturing, imaging, and analyzing them in a lab. Such operations are far beyond the ability of robotic rovers.

If Mars is to be made to give up its secrets, "people who do not shrink from the dreary vastness of space'' will have to go there them​selves.
NASA KEY

The plan would revitalize NASA—that’s key to solve the case

Zubrin 6-29-2011 (Robert, holds a B.A. in Mathematics from the University of Rochester (1974), and a masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering — all from the University of Washington.[2] He has developed a number of concepts for space propulsion and exploration, and is the author of over 200 technical and non-technical papers and five books. He was a member of Lockheed Martin's scenario development team charged with developing strategies for space exploration. He was also "a senior engineer with the Martin Marietta Astronautics company, working as one of its leaders in development of advanced concepts for interplanetary missions" (The Case for Mars 1996). He is also President of both the Mars Society and Pioneer Astronautics, “To replace the shuttle: A mission to Mars”, http://edition.cnn.com/2011/OPINION/06/29/zubrin.mars/index.html?hpt=hp_c2) RKS
The issue is not money. The issue is leadership. NASA's average Apollo-era (1961-73) budget, adjusted for inflation, was about $19 billion a year in today's dollars, only 5% more than the agency's current budget.

Yet, the NASA of the '60s accomplished 100 times more because it had a mission with a deadline and was forced to develop an efficient plan to achieve that mission and then had to build a coherent set of hardware elements to achieve that plan. If President Barack Obama were willing to provide that kind of direction, we could have humans on Mars within a decade.
NUKE REACTORS KEY

Nuclear power is key

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.222-223)//DT
It should be evident that the availability of large amounts of both ther​mal and electrical power is the key to being able 10 conduct the man​ufacturing processes to develop a significant Mars base. It may be unpopular to say it. but by far the best way to provide this power dur​ing the early years of base development is by importing nuclear reac​tors produced on Earth On Earth today, the main sources of power for our civilization are hydroelectric, fossil fuel and wood combustion, and nuclear. Geothermal heat provides a distant fourth source of energy, and way behind it are solar power and wind, which play very minor roles. On Mars, hydroelectric dams and fossil fuel combustion are not power source options. In the long run, the prospects for generating thermonuclear fusion power on Mars are excellent, because the ratio of deutenum (the heavy isotope of hydrogen needed lo fuel fusion reac​tors) to ordinary hydrogen found on Mars is five times as high as it is on Earth. Unfortunately, fusion reactors don't currently exist That leaves nuclear power as the only option for the initial source of large-scale power. A nuclear reactor producing 100 kWe and 2.000 kilo- walls of thermal process heal tweniy-four hours a day for ten years would weigh about 4,000 kilograms—Just 4 tonnes—making it light enough to import from Earth In contrast, a solar array that could pro​duce the same round-the-clock electrical output (but only one twenti​eth the thermal output) for about the same lifetime would weigh about 27,000 kilograms and would cover an area of 6.600 square meters (about two-thirds of a football field). If we wanted the same thermal output (for brick nuking and water processing), the solar array needed would weigh 540,000 kilograms and cover thirteen football fields. This is obviously far too much material to import from Earth. The advan​tage of nuclear power for opening Mars is enormous—so much so that the failure to date of the American political class to fund an effective space nuclear power research and development program can only be condemned in the harshest terms. If we give up space nuclear power, we will give up a world.

While the initial base power supply will need to be nuclear, once the base is well established, the equations could change It should be possible at some poini to construct solar power systems out of indig​enous materials on Mars. II you are living on Mars, hundreds of tonnes of local materials may be much easier to come by than four tonnes of equipment imported from Earth.

Nuclear technologies are key to missions on Mars

Fraser 9—Graz University of Technology, Austria; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Simon D, © 2009, Mars: Prospective Energy and Material Resources, Chapter 1, “Power System Options for Mars Surface Exploration: Past, Present and Future,” p. 22, RBatra)

Non-nuclear technologies such as solar and wind energy utilisation are limited on a larger scale due to issues with on-site installation, maintenance, and diurnal as well as seasonal variations in output power. Nuclear technologies, on the other hand, provide an almost constant output power in a very compact and robust package. There are no significant diurnal or seasonal variations in output power, and installation and maintenance is easier than setting up large arrays of wind turbines or hundreds of square meters of solar panels. Nuclear energy is therefore considered as enabling technology and, from today’s perspective, will be increasingly applied when moving towards larger human precursor and manned missions in the near future. 

Space exploration, especially on Mars, requires nuclear power – no other form of energy production is as viable

Popa-Simil 9—LAVM Co., Los Alamos, USA; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Liviu, © 2009, Mars: Prospective Energy and Material Resources, Chapter 7, “The Evolution of Nuclear Power Generation for Mars,” p. 175-6, RBatra)

Among the available energy alternatives nuclear power offers important advantages and in many cases is the only viable alternative given actual operation conditions on Mars. We know that nuclear is the most compact form of energy available. Nuclear power is required at every step of space exploration as a backup form of energy ready to be delivered when all other energy sources cease to deliver. Unfortunately, it also has a number of drawbacks.

Figure 7.1 shows one-selection criteria for the available power sources on Mars, i.e. power as a function of duration of use for various sources of energy. The use of chemical sources of energy becomes prohibitive in the case the chemicals are not produced locally. The only remaining alternatives are solar and nuclear. Fission reactions are used when high power is needed; or radioisotope sources, mainly alpha emitters, when stable moderate power is required, with low complexity over a large period of time. Missions are usually longer than a few months, which make chemical sources mostly prohibitive on Mars, especially where both reactants have to be stored and used together. For solar powered applications, one also has to know that the sun irradiance on Mars is about ½ of that on the Earth at same incidence angle (see Chap. 2).
The first US explorations were performed by the Mariner 9, followed by the Viking landers in the 1970’s, continued in by the Mars Exploration Rovers (MER) Spirit and Opportunity as part of initial unmanned missions searching for water (Jet Propulsion Laboratory 2004). NASA plans to send human precursor missions by 2011 to prepare for a man landing by 2030 (for details see Chap. 1). There are many issues to fix such as: landing, outpost habitat, resources exploitation, communication and recovery (NASA 2004). Challenging requirements have been set for both space transportation and outpost systems that have to minimize the transit time and the astronaut’s radiation exposure to assure longer duration stays.

The main enabling technology for Mars missions is nuclear power. Nuclear power for space applications is not a new idea, as there are presently 1 US and 33 Russian non-operational fission reactors in space. There are two types of Nuclear power: Radioisotope Thermoelectric Generators (RTGs) and fission sources (Fig. 7.2). 

TUMBLEWEED SOLVENCY

Tumbleweeds are cheap

Kuhlman et al. 9—PhD, Director of Mars Exploration/ Tumbleweed at the Planetary Science Institute in Tucson, writing with Alberto Behar, Jack Jones, Penelope Boston, Jeffrey Antol, Gregory Hajos, Warren Kelliher, Max Coleman, Ronald Crawford, Lynn Rothschild, Martin Buehler, Greg Bearman, and Daniel W. Wilson, all who are scientists/ astrophysicists at places like NASA and universities; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kimberly R, © 2009, Mars: Prospective Energy and Material Resources, Chapter 14, “Tumbleweed: A New Paradigm for Surveying the Surface of Mars for In-situ Resources,” p. 412, RBatra)

Launch and deployment of Tumbleweed vehicles promises to be simple and relatively low-cost. A small number of Tumbleweeds could piggyback along with other missions, or fleets of Tumbleweeds could be launched together and released at one or multiple locations depending upon the coverage desired. Mobility of a wind driven system is inversely proportional to mass and directly proportional to atmospheric density and drag coefficients. To increase the system mobility, mass should be minimized. Increasing the size of a Tumbleweed will increase the driving force from the wind, but increases the structural mass, which will limit the additional mobility. Communication systems tend to need high levels of electric power. Power systems tend to be heavy to begin with and increase in mass with increased capacity. The preferred approach is to reduce the size and mass of system components such as the structure, power and communication systems.

Tumbleweeds are key to find water and fuels on Mars

Kuhlman et al. 9—PhD, Director of Mars Exploration/ Tumbleweed at the Planetary Science Institute in Tucson, writing with Alberto Behar, Jack Jones, Penelope Boston, Jeffrey Antol, Gregory Hajos, Warren Kelliher, Max Coleman, Ronald Crawford, Lynn Rothschild, Martin Buehler, Greg Bearman, and Daniel W. Wilson, all who are scientists/ astrophysicists at places like NASA and universities; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kimberly R, © 2009, Mars: Prospective Energy and Material Resources, Chapter 14, “Tumbleweed: A New Paradigm for Surveying the Surface of Mars for In-situ Resources,” p. 414-5, RBatra)

Since the potential resources of Mars have been discussed in detail in other chapters in this book, we will briefly touch upon the resources that can potentially be surveyed using a fleet of Tumbleweed vehicles. It should also be noted that Tumbleweeds and their highly configurable payloads could perform a variety of basic science missions. The most important resource for human habitation is arguably water. A well-defined supply of water is deemed a necessity for a base that is expected to flourish and grow (Taylor, 2001). Tumbleweeds can survey for water in two ways: surface mounted sensors and ground penetrating radar (GPR). Both will be discussed in the following section on instrumentation. GPR in particular will be capable of characterizing the location and abundance of near-surface water, critical for locating a future Martian base (Jakosky and Zent, 1993). In addition to ice and underground aquifers, water may be present in the pore spaces of clays and other hydrated minerals, making these materials potential important water resources on Mars (Baker et al., 1993). Tumbleweeds outfitted as proposed below would be capable of identifying areas of hydrothermal activity and thus deposits of hydrated minerals, such as those found in Nili Fossae by Mars Express (Bibring et al., 2006; Poulet et al., 2005) and Mars Reconnaissance Orbiter (MRO) (Mustard et al., 2008).

Hydrogen and oxygen (both likely derived from water) are key components in the synthesis of fuels and propellants (Stoker et al., 1993), Tumbleweeds would also be useful components in the search for quantities of water that will be needed to fuel a base on Mars and provide transportation off the surface. Tumbleweeds equipped with gas sensors could also be used to locate sources of methane plumes observed on Mars in recent years (Krasnopolsky et al., 2004; Mumma et al., 2009). These sources could be important for production of fuels and propellants.

Tumbleweeds are key to agriculture on Mars

Kuhlman et al. 9—PhD, Director of Mars Exploration/ Tumbleweed at the Planetary Science Institute in Tucson, writing with Alberto Behar, Jack Jones, Penelope Boston, Jeffrey Antol, Gregory Hajos, Warren Kelliher, Max Coleman, Ronald Crawford, Lynn Rothschild, Martin Buehler, Greg Bearman, and Daniel W. Wilson, all who are scientists/ astrophysicists at places like NASA and universities; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kimberly R, © 2009, Mars: Prospective Energy and Material Resources, Chapter 14, “Tumbleweed: A New Paradigm for Surveying the Surface of Mars for In-situ Resources,” p. 415, RBatra)

Another of the future resources that human colonists will need to have on Mars is soil for agricultural activities (McKay et al., 1993; Taylor, 2001). Ever since Viking, there have been indications that the regolith contains montmorillonite (a swelling clay) and other components that may make it difficult to use for agriculture (Bibring et al., 2006; Poulet et al., 2005). Information about pH (seeking the neutral soil), clay types, heavy metal contents, etc. would be target information that would pertain to this goal. Both a multispectral imager and X-ray fluorescence spectrometer would allow Tumbleweeds to survey these properties of the martian regolith (Marshall et al., 1997). These instruments would also be critical to locating sources of nitrates and phosphates, which will be critical to the agricultural enhancement of regolith local to a martian base (Stoker et al., 1993; Taylor, 2001). Tumbleweeds would also be well suited to survey for sulfur compounds, which would be important for a variety of industrial processes that one would assume to be important to a base on Mars.

Tumbleweed rovers solve observation of in-situ resources

Kuhlman et al. 9—PhD, Director of Mars Exploration/ Tumbleweed at the Planetary Science Institute in Tucson, writing with Alberto Behar, Jack Jones, Penelope Boston, Jeffrey Antol, Gregory Hajos, Warren Kelliher, Max Coleman, Ronald Crawford, Lynn Rothschild, Martin Buehler, Greg Bearman, and Daniel W. Wilson, all who are scientists/ astrophysicists at places like NASA and universities; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kimberly R, © 2009, Mars: Prospective Energy and Material Resources, Chapter 14, “Tumbleweed: A New Paradigm for Surveying the Surface of Mars for In-situ Resources,” p. 424, RBatra)

Tumbleweed rovers could also be networked together to provide additional communication and navigational support. Since the Tumbleweed rovers are significantly lower mass and compactable than traditional wheeled robotic rovers, many more of the Tumbleweeds can be deployed on the Mars surface during a single mission. A group of Tumbleweed rovers could survey a particular region of Mars with each Tumbleweed having a unique sensor or long-range communications capabilities. When something interesting is detected by a particular Tumbleweed, it would communicate its findings to the others, activating a swarm intelligence-based algorithm that would direct the others to proceed to the same general area and conduct additional sensing with their unique instruments. Such networking and swarming behavior is currently being studied for robotic systems by several groups (Bae et al., 2005a, b; Baxter et al., 2006; Clark et al., 2003; Hashimoto et al., 2008). An added benefit of a swarm of multiple Tumbleweeds is that a stuck rover would be to act as a fixed facility to gather temporal data while other Tumbleweeds proceed.

Low-mass, highly mobile autonomous vehicles capable of making survey measurements will fill the current void between orbital reconnaissance and landed rovers with limited range. Thus, Tumbleweeds are an attractive option for performing surveys of potential in situ resources available on Mars.

Understanding the environment is a prerequisite to colonization

Zacny and Bar-Cohen 9—Honeybee Robotics Spacecraft Mechanisms Corporation, New York; Jet Propulsion Laboratory/Caltech, Pasadena, USA; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kris and Yoseph, © 2009, Mars: Prospective Energy and Material Resources, Chapter 15, “Drilling and Excavation for Construction and In-Situ Resource Utilization,” p. 432, RBatra

Human presence on Mars, especially over extended time periods, necessitates a thorough understanding of the in-situ environment. Besides protecting the astronauts and making sure they are able to survive in the extreme conditions it is also necessary to assure the operability of the required equipment and tools. This is, in a way, analogous to operation in extreme environments on Earth. Trucks driving in the northern parts of Alaska are modified to withstand the harsh cold environment where the temperature reaches -50°C and lower. In the same way, trucks traversing the hot outback of Australia are modified to deal with extreme heat reaching temperatures of 60°C and more. Equipment that will be used on the surface of Mars will also have to be modified or designed having Mars in mind. The issues that will have to be taken into account include low temperatures, large thermal fluctuations of up to 100°C in just a few hours, large vertical thermal gradients (the temperature on the ground is much higher than the temperature one meter above the ground), low gravity, low atmospheric pressure and a high radiation environment, which can damage electronic systems and living cells (humans). The following subsections will address each of the above issues in more detail.

Tumbleweed robots would be hugely beneficial for the search for Martian life, and find out about the Martian atmosphere, geography, and soil but more funding is needed

O’Neill 10—PhD in Solar Physics, Space Science Producer for Discovery News (Ian, 4 March 2010, “COULD THE TUMBLEWEED ROVER DOMINATE MARS?,” http://news.discovery.com/space/could-the-tumbleweed-rover-dominate-mars.html, RBatra)

Before Mars can become the next great frontier for human exploration, we need to send more robotic missions to gather as much information as possible about our planetary neighbor. But what kind of robot has the right combination of weight, cost and range, while still being able to carry out groundbreaking science?

Cue the Tumbleweed Mars rover, an ingenious concept vying for attention in the hope of becoming an entirely different method to explore vast regions of the Martian surface, one that rolls across the surface instead of six-wheeling. 

Orbiters, Landers, Rovers and... Tumbleweeds?

The robotic exploration of Mars has come in three shapes so far. First and foremost are the orbiters; satellites inserted in various Martian orbits, viewing the planetary surface with ever increasing resolution from hundreds of miles in altitude. Although they can't do science in situ, they can gain a global perspective on the Martian geography.

Then there are the landers; stationary probes carrying a suite of instruments to dig and analyze the local Martian dirt. They might be stuck on the spot, but they can do a lot of science.

And then there's the rover; a balance between mobility and scientific payload. Although there have only been three successful rover missions to date (two of which are still reporting for duty) and two more are planned for launch in the coming years, this is arguably the best way to trundle across the Martian surface. But even rovers have their limitations.

Complex moving parts (such as wheels and joints) get clogged or jammed, solar panels often get coated in dust and although their range can be impressive for an extraterrestrial robot, they can't really explore vast regions of Mars' surface. Opportunity is doing well, notching up kilometers on the odometer. Although Spirit is still soldiering on, the rover is firmly stuck in a sand trap in Gusev Crater.

(The upcoming Mars Science Laboratory Curiosity bypasses the solar array dust problem by using a radioisotope thermoelectric generator -- or RTG for short -- to power it. This car-sized rover will be able to dominate the Martian surface day, night and during the worst dust storms.)

A Short History of the Tumbleweed

So, before humans can explore where only robots have dared to tread, we need more reconnaissance missions with the ability to explore greater areas of the Martian landscape. This would be hugely beneficial for the continuing search for Martian life, as so far we've been restricted to only exploring tiny patches of Mars.

The robotic Tumbleweed could be the mission to fulfill these aims.

The idea of sending a spherical, wind-propelled vehicle (or "Mars Ball") to the Red Planet was originally conceived in 1977 by Jacques Blamont of NASA's Jet Propulsion Laboratory (JPL) and the University of Paris. This was shortly after the Mars Viking Landers discovered that the Martian atmosphere consisted mainly of carbon dioxide and had relatively strong winds. However, the modern incarnation of the Tumbleweed was inspired by accident.

In 2000, another JPL team headed by Jack Jones was testing a three-wheeled inflatable rover in the Mojave Desert, Calif., when one of the "wheels" broke off and was blown over the sand dunes.

This inflatable ball bounced over boulders, sped up steep slopes and traveled over coarse vegetation with ease. As Jones' team chased after the oversized beach ball (measuring 1.5 meters in diameter), the idea was born: An independent ball that acts like a tumbleweed could have the potential to explore Mars, propelled only by the Martian winds.

To Rove or Roll?

But could this fascinating concept supersede the Mars rover as planetary exploration vehicle of choice? Let's face it, NASA's Mars Exploration Rovers have outlived their planned mission lifetimes by six years (they were designed to last five months). Why would we want to deviate from such a successful means of exploring this alien landscape?

"Spirit and Opportunity have been nothing short of spectacular. However, they have very limited mobility, which is often dictated by the terrain," Dr. Kim Kuhlman, Senior Research Scientist of the Planetary Science Institute, told Discovery News.

Kuhlman is one of the Tumbleweed scientists heading this effort to communicate the science behind this unique vehicle. She is scheduled to present the Mars Tumbleweed proposal at the Earth and Space 2010 conference in Hawaii on March 16.

"A fleet of Tumbleweeds could cover a much greater area using the wind for propulsion," she added. "Some of them may get stuck and become stationary platforms similar to Spirit's current situation, but the majority would perform a 'random-walk' survey of an area orders of magnitude greater than that of a rover."

But before this plan can advance beyond the concept phase, more funding is needed to develop the miniaturized instrumentation that would need to be carried aboard the Tumbleweeds. If researchers can get the funds, the physical size of scientific experiments could be shrunk, making them easier for the spherical probes to tote.

The Tumbleweeds are intended to track atmospheric conditions, geographical location, communicate with orbiters (to relay data back to Earth), and even probe the chemistry of Martian soil, so the smaller the better. They could even generate their own power by harnessing the kinetic energy their motion generates.

There's also the tantalizing possibility that a fleet of Tumbleweeds -- each with different instruments on board -- could "swarm" and act as one unit to carry out a sophisticated array of measurements.

"The instrumentation is constantly being miniaturized and some components could actually come off the shelf. The real constraining factor as to how many and which instruments are deployed is the amount of power that can be incorporated. Batteries add mass, which slows down the Tumbleweed. One can certainly envision a fleet of Tumbleweeds that have various configurations of instruments and the capability to swarm if one Tumbleweed finds something of great interest. This would, of course, require a means of controlling the direction of movement of the Tumbleweeds. This technology is not very mature because funding has not been available." -- Kim Kuhlman.

Tumbleweeds are essential to assess large areas of Mars – they are technically feasible and inexpensive

Kuhlman et al. 9—PhD, Director of Mars Exploration/ Tumbleweed at the Planetary Science Institute in Tucson, writing with Alberto Behar, Jack Jones, Penelope Boston, Jeffrey Antol, Gregory Hajos, Warren Kelliher, Max Coleman, Ronald Crawford, Lynn Rothschild, Martin Buehler, Greg Bearman, and Daniel W. Wilson, all who are scientists/ astrophysicists at places like NASA and universities; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kimberly R, © 2009, Mars: Prospective Energy and Material Resources, Chapter 14, “Tumbleweed: A New Paradigm for Surveying the Surface of Mars for In-situ Resources,” p. 401-2, RBatra)

Mars missions to date have interrogated the planet at very large scales using orbital platforms or at very small scales intensively studying relatively small patches of terrain. In order to facilitate discovery and eventual utilization of Martian resources for future missions, a strategy that will bridge these scales and allow assessment of large areas of Mars in pursuit of a resource base will be essential. Long-range surveys of in-situ resources on the surface of Mars could be readily accomplished with a fleet of Tumbleweeds - vehicles capable of using the readily available Martian wind to traverse the surface of Mars with minimal power, while optimizing their capabilities to perform a variety of measurements over relatively large swaths of terrain. These low-cost vehicles fill the niche between orbital reconnaissance and landed rovers, which are capable of much more localized study. Fleets of Tumbleweed vehicles could be used to conduct long-range, randomized surveys with simple, low-cost instrumentation functionally equivalent to conventional coordinate grid sampling. Gradients of many potential volatile resources (e.g. H2O, CH4, etc.) will also tend to follow wind-borne trajectories thus making the mobility mode of the vehicles well matched to the possible target resources. These vehicles can be suitably instrumented for surface and near-surface interrogation and released to roam for the duration of a season or longer, possibly on the residual ice cap or anywhere orbital surveillance indicates that usable resources may exist. Specific instrument selections can service the exact exploration goals of particular survey missions. Many of the desired instruments for resource discovery are currently under development for in-situ applications, but have not yet been miniaturized to the point where they can be integrated into Tumbleweeds. It is anticipated that within a few years, instruments such as gas chromatograph mass spectrometers (GC-MS) and ground-penetrating radar (GPR) will be deployable on Tumbleweed vehicles. The wind-driven strategy conforms to potential natural gradients of moisture and potentially relevant resource gases that also respond to wind vectors. This approach is also useful for characterizing other resources and performing a variety of basic science missions. Inflatable and deployable structure Tumbleweeds are wind-propelled long-range vehicles based on well-developed and field tested technology (Antol et al., 2005; Behar et al., 2004; Carsey et al., 2004; Jones and Yavrouian, 1997; Wilson et al., 2008). Different Tumbleweed configurations can provide the capability to operate in varying terrains and accommodate a wide range of instrument packages making them suitable for autonomous surveys for in-situ natural resources. Tumbleweeds are lightweight and relatively inexpensive, making them very attractive for multiple deployments or piggybacking on larger missions.
***ANSWERS TO:

A2: RETURN GOOD

Explorers would return—robots would convert fuel in advance

Seattle Astronomy 2011 (“Zubrin: Humans Could be on Mars by 2018”, 1-24, http://www.marssociety.org/home/press/tms-in-the-news/zubrinhumanscouldbeonmarsby2018) RKS

Mars Society founder Robert Zubrin scoffs at the ridiculously complicated and expensive missions that planners keep proposing for getting humans to the Red Planet. Zubrin says that if we decided to go today, we could be there in seven years with a program of Mars exploration that is relatively inexpensive. Mars Society founder Robert Zubrin, author of The Case for Mars, signed copies of the book after his talk Saturday at the Museum of Flight's Mars Fest. Zubrin says if we decided now to go to Mars we could be there by 2016. Zubrin gave a talk Saturday as part of the Mars Fest at the Museum of Flight in Seattle. He said that it’s important for us to explore Mars. “Mars is the closest planet to us that has on it all of the resources needed to support life and therefore civilization,” he noted. A short time-line is critical, according to Zubrin, who says if we set a goal to get to Mars in 30 years it will never happen. “In 1961 John F. Kennedy committed us to get to the Moon by the end of the decade, and we were there eight years later,” he said. “If in fact John F. Kennedy had instead committed us to get to the moon not by 1970, but by 1990 or the turn of the century, we never would have made it.” New political regimes change the plans, and often existing efforts are scrapped. Zubrin has a plan for getting to Mars, called Mars Direct. He says it won’t take some sort of super rocket to get to there, and that we can do it with technology we have now using an approach he calls “lift and throw and let it go,” using a rocket with a second booster stage. “That’s how we’ve done every real, unmanned planetary mission to date, and that’s how we did the Apollo missions to the Moon,” Zubrin noted. “None of these missions beyond lower orbit have ever been done by lifting things up to an orbiting spaceport and transferring them to a Battlestar Galactica-class interplanetary spaceship using a plasma drive that’s been refueled and refurbished in the orbiting navy yard. “If we can lift and throw the payloads to the planet, right there you’ve gone 90 percent of the way towards taking the mission out of this sort of science fiction future, and putting it in our world of real engineering,” he added. Since a great deal of the mass of a Mars mission would be fuel for getting back home to Earth, Zubrin suggests we “travel light and live off the land,” sending the return rocket to Mars in 2016, two years ahead of the human explorers, and using chemistry to create methane and oxygen there. When people arrive for an 18-month stint, their return vehicle is ready to go. Every two years you send another return vehicle along with a human exploration crew. Radiation, solar flares, and zero gravity all can be dealt with, he said.

A2: NO WATER

There’s water

Bagrov 08 ( Alexander, Space Astrometry Department Full Doctor of Sciences Leading researcher, The Record, August 11, “Space, life and water”, lexis)

MARTIAN water has been touched and tasted" by NASA's Phoenix lander spacecraft, NASA reported earlier this month. This will expand our so-far fragmented and incomplete knowledge about the origins of the Solar System. It will also benefit evolutionary biologists looking for the origins of life. Currently they can study life on Earth, which is not enough for learning the origins of life and the rules of its development. Water is life, and finding extraterrestrial life would be extremely important for learning more about the world around us. Part of the reason we are so eagerly searching for extraterrestrial life is that we have not yet determined the origins of life on the Earth. Water on Mars, where the average temperature is minus 40 degrees Celsius, and drops to minus 120 some winter nights, exists only as ice. It cannot exist in liquid form in the rarefied atmosphere of the Red Planet, which cannot retain warmth for prolonged periods. What is the origin of water on Mars? Was it "delivered" by comets, those universal water carriers? I suspect it was comets that initially brought water to the Earth, all of whose oceans, seas and rivers began with comet water. Likewise, the ice found on Mars most likely came from elsewhere; it is frozen water brought to the planet by a comet. In the future, the use of comet material will have a major effect on the development of technologies and life on the Earth. Critical for colonization Local water sources are crucial for the future colonization of Mars. Sooner or later, our technologies will create conditions suited to humans on Mars, though a manned flight is improbable in the next few centuries. Many countries would like to study Mars, but so far only the United States and Russia have the technology and funds. They may soon be joined, however, by the European Space Agency, which has decided to start the search for the origins of life stipulated in the Cosmic Vision 2015-2025 program in our own Solar System. .
There’s water

IBTN 11 (International Business Times News, July 2, “NASA: New evidence suggesting water on Mars found”, lexis)
Jul. 2, 2011 (International Business Times News delivered by Newstex) --
 New findings are offering prospect of water on Mars, an issue that has been puzzling scientists for long time now. Traces of water on Mars are under a thin varnish of iron oxide, or rust, similar to conditions found on desert rocks in California's Mojave Desert, NASA said in a statement on Friday. According to NASA scientists, many more outcrops of carbonates that form mainly in large water bodies have been spotted on Mars surface. These patches are more in number than originally expected. "It's possible that an important clue, the presence of carbonates, has largely escaped the notice of investigators trying to learn if liquid water once pooled on the Red Planet," Janice Bishop, a planetary scientist at NASA's Ames Research Center at the SETI Institute at Moffett Field, California, said. The new findings that appeared in the Friday July 1, online edition of the International Journal of Astrobiology, were similar to observations provided by NASA's MarsReconnaissance Orbiter (MRO) spacecraft, which revealed œthe strongest carbonate signature ever found on an ancient region of Mars called Nili Fossae. Another spacecraft for Mars mission called Spirit identified a small carbonate outcrop at a crater called Gusev in 2010, scientists said.
A2: LONG TIMEFRAME

Ignore their timeframe arguments—it’s now or never

Seedhouse 2009 (Erik, aerospace scientist and manned spaceflight consultant, Martian Outpost, p.9)

There will always be those who ask why we must spend billions of dollars to send humans to a distant planet. Those same people argue that we have to solve the problems on Earth before we spend money on space. Such people are in need of a reality check because in live hundred or a thousand years, we are still going to be talking about the problems that need to be solved, and to think that the human race can attain some Utopian stale where all problems will be solved is quite simply delusional. The real problem right now is not embarking on missions to Mars when we have the capability to do so.
A2: MARS INEVITABLE

Now is key—waiting will kill our chances

Zubrin 6-29-2011 (Robert, holds a B.A. in Mathematics from the University of Rochester (1974), and a masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering — all from the University of Washington.[2] He has developed a number of concepts for space propulsion and exploration, and is the author of over 200 technical and non-technical papers and five books. He was a member of Lockheed Martin's scenario development team charged with developing strategies for space exploration. He was also "a senior engineer with the Martin Marietta Astronautics company, working as one of its leaders in development of advanced concepts for interplanetary missions" (The Case for Mars 1996). He is also President of both the Mars Society and Pioneer Astronautics, “Mars Direct”, http://www.rps.psu.edu/0305/direct.html) RKS

While at Lockheed Martin in the early 1990s, Zubrin headed a team to develop new strategies for space exploration, including Mars Direct. At the sixth and final lecture in Penn State’s 2003 Frontiers of Science series, Zubrin laid out his plan, in which a series of biennial missions, both unmanned and piloted, would result in a base on Mars. Back in 1968, Zubrin and other enthusiasts had formed the Mars Society, whose goal is to further exploration and settlement of the red planet. The group, with 6,000 members in 40 countries, conducts public outreach and education and supports research on Mars exploration techniques currently underway at bases in the Utah desert and on Devon Island in arctic Canada. Zubrin said that an initiative to reach Mars in, say, 30 years probably would fail. Rather, we should launch within a decade: otherwise changing politics would likely arrest the venture’s momentum.
Now is key

Seattle Astronomy 2011 (“Zubrin: Humans Could be on Mars by 2018”, 1-24, http://www.marssociety.org/home/press/tms-in-the-news/zubrinhumanscouldbeonmarsby2018) RKS
A short time-line is critical, according to Zubrin, who says if we set a goal to get to Mars in 30 years it will never happen. “In 1961 John F. Kennedy committed us to get to the Moon by the end of the decade, and we were there eight years later,” he said. “If in fact John F. Kennedy had instead committed us to get to the moon not by 1970, but by 1990 or the turn of the century, we never would have made it.” New political regimes change the plans, and often existing efforts are scrapped.
A2: HURTS MARTIAN LIFE

Not unique and we solve it

Schulze-Makuch and Davies 10 - PhD at School of Earth and Environmental Sciences, Washington State University and
PhD at Arizona State University  (Dirk, and Paul, “To Boldly Go: A One-Way Human Mission to Mars” http://journalofcosmology.com/Mars108.html)

A much more likely problem is the reverse: that the human habitation would pose a threat to any indigenous Martian micro-organisms, even if all possible precautions would be employed to protect it. Sadly, the battle to protect putative Martian biota from terrestrial organisms has already been compromised by the fact that several unsterilized, or inadequately sterilized, spacecraft have already been sent to Mars. In addition, terrestrial impact ejecta may have conveyed viable Earth microbes to Mars repeatedly over geological time scales (Melosh and Tonks 1993; Davies 1996, 2008; Kirschvink and Weiss 2001). Nor is it clear that terrestrial microbes would be better adapted to life on Mars that they would spread uncontrollably in a way that would completely displace the indigenous organisms. Furthermore, the colonists would likely only affect a small portion of the planet and "nature parks" could be designated with special precautions enforced in respect to human interference. Again, such issues could be addressed by a prior life detection or sample return mission to inform us about any risks to Martian biota and the type of precautions that could be taken to protect it. And while we agree that all reasonable precautions should be taken, we do not think their presence should be an over-riding reason to forever resist sending humans to Mars. Indeed, our presence there would allow us to study indigenous life in detail, further our knowledge about essential characteristics of life, and design methods to actually enhance the prospects of Martian biota (McKay 1982; McKay and Marinova 2001).

A2: “SUICIDE MISSION” UNETHICAL

Its ethical – there will be plenty of volunteers 

Schulze-Makuch and Davies 10 - PhD at School of Earth and Environmental Sciences, Washington State University and
PhD at Arizona State University  (Dirk, and Paul, “To Boldly Go: A One-Way Human Mission to Mars” http://journalofcosmology.com/Mars108.html)

While the pragmatic advantages of this approach are clear, we anticipate that some ethical considerations may be raised against it. Some in the space agencies or public might feel that the astronauts are being abandoned on Mars, or sacrificed for the sake of the project. However, the situation these first Martian settlers are in, who would of course be volunteers, would really be little different from the first white settlers of the North American continent, who left Europe with little expectation of return. Explorers such as Columbus, Frobisher, Scott and Amundsen, while not embarking on their voyages with the intention of staying at their destination, nevertheless took huge personal risks to explore new lands, in the knowledge that there was a significant likelihood that they would perish in the attempt. A volunteer signing up for a one-way mission to Mars would do so in the full understanding that he or she would not return to Earth. Nevertheless, informal surveys conducted after lectures and conference presentations on our proposal, have repeatedly shown that many people are willing to volunteer for a one-way mission, both for reasons of scientific curiosity and in a spirit of adventure and human destiny.

A2: DISEASE

No threat – but even if there was, a one way mission solves disease turn 

Schulze-Makuch and Davies 10 - PhD at School of Earth and Environmental Sciences, Washington State University and
PhD at Arizona State University  (Dirk, and Paul, “To Boldly Go: A One-Way Human Mission to Mars” http://journalofcosmology.com/Mars108.html)

 Others may raise objections based on planetary protection considerations, depending on whether indigenous life exists on Mars or not. However, any Martian biota is almost certainly restricted to microbes that would be adapted to the natural environment of that planet, and would therefore almost certainly not pose a safety concern for the colonists due to their presumably different biochemical make-up (e.g., Houtkooper and Schulze-Makuch 2007). Nevertheless, caution has to be urged since we do not know the biochemistry of the putative Martian biota at this time. Thus, it might be prudent to launch a life detection mission or even a sample return mission prior to a one-way human mission to Mars. On the other hand, if Martian organisms really do pose a hazard to human health, it may be preferable to limit the exposure to the crew of a one-way mission rather than place at risk the entire human population from a botched sample return mission (Rummel et al. 2002). 

Case outweighs and there’s a low probability of diseases

Netea et al. 10—all 4 have PhD’s in medicine or biology (Mihai G. Netea, Ph.D.1,2, Frank L. van de Veerdonk, Ph.D.1,2, Marc Strous, Ph.D.2,3, and Jos W.M. van der Meer, Ph.D., Journal of Cosmology, 2010, Vol 12, 3846-3854. JournalofCosmology.com, October-November, 2010, Infection Risk of a Human Mission to Mars, http://journalofcosmology.com/Mars129.html, RBatra)

Liquid water has almost certainly been a feature on Mars in its earlier history, and the presence of extinct or present life on Mars cannot be excluded. However, based on our current understanding of host-pathogen relationships and evolutionary processes, we may conclude that the chance of a human mission to Mars to encounter pathogenic microorganisms is small, albeit not zero. A set of safety measures to prevent, diagnose and eventually treat infections with Martian microorganisms should be considered, and such measures could even further diminish any potential biohazards. Overall, the scientific, technological and economical benefits of a mission to Mars will heavily outweigh the low probability of an encounter with a pathogenic microbe, and therefore this should not be an impediment for pursuing human exploration of Mars. 

There’s a very small risk of disease from Mars

Netea et al. 10—all 4 have PhD’s in medicine or biology (Mihai G. Netea, Ph.D.1,2, Frank L. van de Veerdonk, Ph.D.1,2, Marc Strous, Ph.D.2,3, and Jos W.M. van der Meer, Ph.D., Journal of Cosmology, 2010, Vol 12, 3846-3854. JournalofCosmology.com, October-November, 2010, Infection Risk of a Human Mission to Mars, http://journalofcosmology.com/Mars129.html, RBatra)

Therefore, the most likely life form on Mars would be bacterial life. Bacteria are not only the most resilient and adaptable of known life forms but they are also the only class of organisms that can survive "stand alone" and do not rely on other life forms. In addition, the microfossils present in the ALH84001 meteorite are most plausible bacterial (nanobacteria), if they are indeed of biologic origin (McKay, et al., 1996).

How likely is that a Martian bacteria would be pathogenic for humans, or disruptive for an Earth ecosystem? An excellent analysis of these aspects have been provided by Schuerger, based on a plant infection model of pathogenicity (Schuerger, 1998). Terrestrial plant-microbe interaction can be classified by non-interactive, saprotrophism, necrotrophism, biotrophism, symbiosis and commensalism (Schuerger, 1998). The last four categories imply a certain degree of adaptation and co-evolution between the microbial life and the multicellular organism, and this is absent between microbial Martian life forms and humans (or other Earth organisms). This would imply that the most likely interaction between microbes on Mars and astronauts would be non-interactive or saprotrophic, and hence most likely nonpathogenic. The chance of a Martian microbe, adapted to extremely slow, cold and anaerobic conditions having the ability to attach to cells of a terrestrial host and invade its cells or tissues, and hence produce infection, in full competition with terrestrial microbes, is very small. Less likely is even transmission to a second 'vulnerable' host.

The hazard to Earth’s environment is low

Netea et al. 10—all 4 have PhD’s in medicine or biology (Mihai G. Netea, Ph.D.1,2, Frank L. van de Veerdonk, Ph.D.1,2, Marc Strous, Ph.D.2,3, and Jos W.M. van der Meer, Ph.D., Journal of Cosmology, 2010, Vol 12, 3846-3854. JournalofCosmology.com, October-November, 2010, Infection Risk of a Human Mission to Mars, http://journalofcosmology.com/Mars129.html, RBatra)

A different aspect of the biohazard potential of Martian microbes is the capacity of such microorganisms to disrupt Earth ecosystems, should contaminated material from a Mars mission reach the environment upon return (Rummel et al. 2010). This risk is most likely also small, as environmental conditions such as temperature, humidity, chemistry, atmospheric pressure, and nutrients fundamentally differ between Earth and Mars. From an evolutionary point of view, it is highly unlikely that a Martian microbe that in Earth terms would be characterized as an extremophile would be able to compete successfully with terrestrial microorganisms, which are optimally adapted to the environment through millions years of evolution. However, long-term subtle influences on terrestrial ecosystems might be induced by introduction of Martian microorganisms and thereby represent a potential hazard. As a conclusion, the National Research Council Space Studies Board who assessed the biohazard posed by Martian microorganisms considered the risk of "back-contamination" as small, but not inexistent, and recommended that spacecraft and samples returning from Mars to be treated as potentially hazardous (National Research Council Space Studies Board, 1997; see also Rummel et al. 2010).

A2: AGRICULTURE IMPOSSIBLE

We can grow food on Mars

Zubrin 11 – NPR interview with Zubrin (July 1, “Is Settling Mars Inevitable, Or An Impossibility?” http://www.npr.org/2011/07/01/137555244/is-settling-mars-inevitable-or-an-impossibility  )

FLATOW: And once you got there, would you then be able to use whatever you find there and build whatever you need from the resources on the planet, the water, the soil, things like that? How would you build the shelters? ZUBRIN: Okay, well, that is the craft to be developed. Now, in my Mars mission plan, the very first mission, we make use of the most obvious Martian resource, which is its atmosphere, to use it as feed stock for making fuel and oxygen to power both the return vehicle and also ground vehicles. The - going beyond that, we'd want to extract water from the soil. The Mars Odyssey orbiter has detected large regions of Mars in the equator, equatorial regions, that are six percent water by weight, in the high latitudes up to 60 percent water by weight. At my company, we've built a machine that basically takes Mars soil simulant that's six percent water by weight, and we just baked the water out. It's not a terribly complicated idea. But the crews on Mars are going to want to do that. We're going to want to access Martian water. Then we're going to want to learn how to grow crops on Mars using Martian water and Martian soil, Martian sunlight, Martian gravity to develop the craft of growing food on Mars. The first crew won't need to do that: We can bring enough food for them. But if we want to build colonies on mars, certainly we're going to want to know how to grow food on Mars. We're going to want to, of course, also do a lot of exploration, especially drilling, to look for subsurface water, which is both where the life might be, but also it could be source of both water and even geothermal power. We're going to want to... FLATOW: Is the sunlight bright enough on Mars to grow crops and solar power? ZUBRIN: Certainly at the equator on Mars, the sunlight is comparable to that in Alaska or Norway, which is a little bit less than plants would like, but there are certainly abundant biospheres and forests in Norway and Alaska, and you can grow crops there. 

A2: WAIT FOR NUKE PROPULSION
No time—we shouldn’t wait for nuclear propulsion

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.67-68)//DT

Nuclear propulsion, I conceded, might have to wait but the Mars mission couldn't. By all means, use nuclear propulsion whenever it should materialize; it will increase mission payload capability and cut launch costs (by about a factor of two). But don't delay the mission until you've got it. Go as soon as you can with what's at hand Improvements can come later. As Baker and I started spending a lot of time in conversation, debating many issues of vehicle and mission design, both technical and philosophical, we increasingly began to converge. We resolved to collaborate.
A2: NOT ECONOMICALLY INDEPENDENT

Deuterium mining would make Mars financially independent 

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.240-241)//DT
There is one commercial resource that is known to exist ubiq​uitously on Mars in large amounts—deuterium. Deuterium, the heavy isotope of hydrogen, occurs as 166 out of every million hydrogen atoms on Earth, but comprises 833 out of every million hydrogen atoms on Mars. Deuterium is the key fuel not only for both first- and second-generation fusion reactors, but it is also an essential material lor the nuclear power industry today. If you have enough deuterium, you can moderate a nuclear fission reactor with 'heavy water" instead of ordi​nary "light water." and such a heavy-water moderated reactor can run on natural uranium, with no enrichment required. Canadian-made nuclear power reactors known as CANDUs work on this principle today The problem, however, is that you have to electrolyze 30 tonnes of ordinary "light" water to produce enough hydrogen to make one kilogram of deuterium, and unless you have a lot of very cheap hydro​electric power to burn, the process is prohibitively expensive. (This is why in World War II the German atomic bomb project had to con​duct its heavy-water production near the large Norwegian hydroelec​tric dams at Vcmork. WTien Norwegian resistance commandos and U.S. B-17s wrecked the place in a senes of raids in 1943, Germany's nuclear program was effectively destroyed i Even v. ith cheap power, deuterium is very expensive; its current market value on Earth is about $10,000 per kilogram, roughly 12 times as valuable as silver (at $27 per ounce) or 25 percent as valuable as gold (at $1,200 per ounce). This is in today's profusion economy Once fusion reactors go into widespread use, deuterium prices will increase As discussed in the previous chap​ters, the Mars base will be using most of its power in water electrolysis to dnve its vanous life-suppon and chemical-synthesis processes. If a deuterium/hydrogen separation stage is applied to the hydrogen pro​duced by the electrolysis operations prior to recirculating it back into the chemical reactors, then ever)- 6 tonnes of Martian water electro-lyzed can provide about one kilogram of deuterium as a by-product. Each person on Mars will require about 10 tonnes of water electroly​sis per (Earth) year. If the amount of water electrolysis supporting the various mate rials-processing operations is twice this, a total of 6 mil​lion tonnes per year of water electrolysis will be required by a 200,000 person Mars colony. This will result in the production of 1,000 tonnes of deuterium per year, enough to produce 11 terrawatts (TW) of elec​tricity, or about what the entire human race consumes today. At current deuterium prices this represents an annual export income potential of $10 billion—a figure comparable to a nation of much greater size on Earth. (For example. New Zealand booked $26 billion of gross exports in 2009, yet is a nation of 4.3 million.) At the current average rate of 7 cents/kilowatt-hour for electricity, the total value of the power pro​duced on Earth as a result would total about $7 trillion per year.
A2: MOON KEY

Moon not key

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.148-149)//DT

But this analysis neglects some basic facts about solar system trans​portation. You see, before the spacecraft can refuel at the Moon, it has to get to the Moon. Now the AV required to go from low Earth orbit (LEO) to the lunar surface is 6 km/s (3.2 kni/s for trans-lunar injection. 0.9 km/s to capture into low Lunar orbit, and 1.9 km/s to land on the airless Moon ) On the other hand, the AV required to go from LEO to the Martian surface is only about 4.5 km/s (4 km/s for trans-Mars injec​tion. 0 1 km/s for post-aerocapturc orbit adjustment, and 0.4 km/s to land after using the aeroshield—but no parachute—for aerodynamic deceleration). Put briefly, from a propulsion point of view, it is much eas​ier to go from LEO directly to Man than it is to go from LEO to the surface of the Moon. So, even if infinite quantities of free rocket fuel and oxygen wen: sitting right now m tanks on the lunar surface (and they arenX). it would make absolutely no sense to send a rocket there to refuel itself for a voyage to Mars Basically, refueling at the Moon on your way W Mars is about as smart as having an airplane flying from Houston to San Francisco stop over for refueling in Saskatoon. Putting the lunar refueling node in lunar orbit doesn't change things very much. You still have to perform almost as much AV to move the spacecraft from LEO to lunar orbit as you do to send it to Mars. Add in the supplies required to support the making of oxygen on the Moon along with the hardware and fuel to haul large quantities of it to lunar orbit (you have to ship hydrogen or methane to the lunar surface to use to lift oxygen to orbit) and it quickly becomes apparent that the whole scheme is nothing but a logistics nightmare that would enormously increase the cost, complex​ity, and risk required to mount a piloted Mars mission. So, the Moon is not useful as a Mars transportation base. Well then, say Dianas followers, you still need to use the Moon as a test bed and training site to prepare for a Mars mission. But lunar conditions are so dissimilar from those on Mars that the Arctic (or Utah for that matter) would do just as well for crew training, and at far lower expense. (In fact, the Mars Society, www.marssociety :org, a nonprofit organization that I lead, has established Mars prac​tice bases in both the Canadian Arctic and the southern Utah desert for exactly that purpose, and has operated them on a total budget of less than $2 million, raised primarily from private sources, for the past |ten years.) Mats has an atmosphere and a 24-hour day, with daytime temperatures varying between -50°C and + L0°C The Moon has no atmosphere, a 672-hour day, and typical daytime temperatures of about *1Q0°C. While the Earths gravity is 2.6 times that of Mars, Mars' grav​ity is 2.4 times that of the Moon. Furthermore, the types of resource utilization that one would undertake on Mars (exploitation of the atmo​sphere in gas-based chemical reactors and extraction of permafrost from soil) are completely different from the high-temperature rock-melting techniques that will be employed on the Moon. In addition, the types of geologic investigations needed on Mars, given its complex hydrologic (d volcanic history, will much more closely resemble those that can be done on Earth than those that can be done on Luna. We won't learn how to live on Mars by practicing on the Moon.
Colonizing the moon isn’t a pre-requisite to the plan

Boswell 2004 (David, speaker at the 1991 International Space Development Conference, “Choosing our destination”, http://www.thespacereview.com/article/91/1) RKS
A major benefit that is often cited as a reason for returning to the Moon first is that it would serve as an ideal stepping stone for future Mars missions. This is not untrue, but it is a little misleading. Technology and techniques that are developed for a return to the Moon could be reused for a Mars mission (in fact there were preliminary plans to make a trip to Mars using Apollo era equipment) but the Moon would not make a good stopping point for future missions to other places.

To get to the Moon the Apollo missions went straight from Earth to their destination without stopping at a space station along the way. Any mission to Mars would also likely go directly from Earth to Mars without stopping along the way. If for some reason a mission wanted to stop off at the Moon, it would take more energy to get into and then out of the Moon’s gravity well than it would to go directly to Mars. If a literal stepping stone was needed for a Mars mission, the best option would be a space station in low Earth orbit or at one of the Earth-Moon libration points—places that wouldn’t require large amounts of extra energy to reach and depart from.

As for the argument of using a Moon mission to build craft and test procedures for a future Mars mission, this argument can work both ways. The equipment and expertise that would be created by going to Mars first could also be applied to future missions back to the Moon. This stepping stone argument is valid since we will gain valuable knowledge by venturing beyond Earth orbit again, but the argument does not favor one destination over the other.

A2: CAN’T GO: RADIATION

No risk of radiation poisoning 

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.93)//DT

Despite all the hand wringing over the danger of radiation on the way to Mars, it needs to be understood that neither of the doses shown in Table 4 1 is especially threatening. To place them in perspective, we should note that every 60 rem of radiation received over an extended period, such as a several-year round-trip Mars mission, adds 1 percent of extra risk of a fatal cancer at some point later in life to a thirty-five-year-old woman, while 80 rem adds 1 percent of extra risk of fatal can​cer to a thirty-five-year-old man. Radiation is not a major risk driver of a piloted Mars mission.
Radiation is not a problem

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.132-133)//DT

By the way, contrary to the scaremongenng of certain people who would like to obtain large research budgets in this area, there is noth​ing extraordinary about cosmic-ray radiation doses compared to other types of radiation doses. Cosmic rays deliver about half the radiation dose experienced throughout life by people on the surface of the Earth, with those living or working at high altitude receiving doses that are quite significant. For example, a trans-Atlantic airline pilot making one inp per day five days a week would receive about a rem per year in cosmic-ray doses. Over a twenty-five-year flying career, he or she would get more than half the total cosmic-ray dose experienced by a crew member of a two-and-one-half-year Mars mission In fact, because cosmic ray dose rates in low Earth orbit are fully 50 percent as much as those in interplanetary space, some half-dozen astronauts and cosmonauts (Waltz, Foale, Krikalyov, Solovyov, Polyakov, and Avdeyev) participating in Mir or ISS missions have already received cosmic radiation doses equal to, greater than, or even double those that would be received by members of a human Mars mission, and none have exhibited any radiological health effects. So, once again, using only chemical propulsion, not warp drive, we can fly a crew to Mars and return them home with radiation doses lim​ited to 50 rem or so. While such doses are not to be recommended to the general public, they represent a small fraction of the total risk of not only space travel, but such common recreations as mountain climbing or sailboarding. Radiation hazards are not a show stopper for a piloted Mars mission.
Damage from cosmic radiation would be negligible

Zubrin 6-29-2011 (Robert, holds a B.A. in Mathematics from the University of Rochester (1974), and a masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering — all from the University of Washington.[2] He has developed a number of concepts for space propulsion and exploration, and is the author of over 200 technical and non-technical papers and five books. He was a member of Lockheed Martin's scenario development team charged with developing strategies for space exploration. He was also "a senior engineer with the Martin Marietta Astronautics company, working as one of its leaders in development of advanced concepts for interplanetary missions" (The Case for Mars 1996). He is also President of both the Mars Society and Pioneer Astronautics, “Mars Direct”, http://www.rps.psu.edu/0305/direct.html) RKS

Alarms sound: Detectors have picked up potentially fatal radiation spawned by a solar flare. The astronauts ride out the event in a water-shielded chamber at the core of the habitat: “They’d be stuffed in there like passengers on the A Train for a few hours,” Zubrin said with a shrug. “It might happen once, maybe twice,” on the six-month journey. He dismissed the health effects of cosmic rays,” stating that the necessary two-and-a-half-year period of traversing space to and from Mars, sandwiched around a spell of living and exploring on the red planet, would boost an individual’s chances of developing cancer by only 1 percent.
We will develop the technology to counter radiation – it is possible 

Straume et. Al 10 – Phd. NASA Ames Research Center, and Steve Blattnig – phd. NASA Langley Research Center and Cary Zeitlin PhD. 3Southwest Research Institute (October-November, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration” http://journalofcosmology.com/Mars124.html)
5. WHAT CAN BE DONE TO MITIGATE HEALTH HAZARDS? 
Shielding. As colonization of Mars advances the human population on Mars would be expected to grow, analogous to our colonization of Earth during the past million years. Pregnancies and childbirth will become commonplace. The ability to keep exposures lower than that for earlier exploration missions will be required. Shielding comes in two types, active and passive. Active shielding approaches would generally generate electromagnetic fields in order to deflect the charged particle radiation. Currently, active approaches are not technologically feasible but may become so in the future (Adams 2005).

With readily available shielding material on the surface of Mars it is unlikely that active shielding will be the main source of shielding. However, it may be useful in transit vehicles on the surface of Mars, particularly if it can be made sufficiently portable. Also, as transit between Earth and Mars becomes more common, i.e., multiple trips and all ages, combinations of active and passive shielding may be required. The principal concerns about active shielding include the need for very high power requirements (perhaps nuclear fission or fusion), which could influence electronics, produce added health effect risk, as well as various reliability issues (NRC 2008).

Passive shielding consists of placing mass between the external radiation and the sensitive targets whether they are humans or electronics. For transit to Mars, mass is very expensive so shielding needs to be optimized. It has been found that the lower the atomic number of a material, the better shielding properties it has for GCR and SPE. Mass will be a major constraint for transit vehicles so it is important to take full advantage of all existing mass before adding "parasitic" shielding. The development of multifunctional materials with improved shielding properties is required. Also careful consideration of radiation shielding needs throughout the design process is essential to achieving an optimal design since how the mass is distributed throughout the vehicle can be a very important consideration, particularly for SPE. It is also noted that uncertainties in the radiation-induced health risk estimates influence the optimization of shielding materials (Cucinotta 2006), which places substantial premium on reducing those uncertainties. On the surface of Mars, shielding material will be readily available in the form of regolith. It would be expected that as a base is developed on Mars, surface assets would become available as needed over time to process the regolith into shielding material.

Indirectly, one of the best ways to mitigate radiation risk is through improvements in propulsion. Better propulsion could reduce transit time, which would decrease GCR exposure during transit as well as risk from SPE. Also, more mass would be possible for transit vehicle shielding. For example, nuclear thermal propulsion could shorten round trip times from 900 days to less than 500

Biomarkers Solve

Straume et. Al 10 – Phd. NASA Ames Research Center, and Steve Blattnig – phd. NASA Langley Research Center and Cary Zeitlin PhD. 3Southwest Research Institute (October-November, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration” http://journalofcosmology.com/Mars124.html)
Biomarkers. By the time human missions to Mars are feasible, it is likely biomarkers will be available that can be used for astronaut selection and risk management (examples of emerging research in this field are summarized in Straume et al. 2008, and Ramakrishnan and Brenner 2008). It would be particularly helpful for long-duration human space exploration to have biomarkers that can be used to measure individual susceptibility to the major health risks associated with radiation exposure in space: carcinogenesis, acute and late CNS risks, chronic and degenerative tissue risks, acute radiation risks, and possibly combined radiation/microgravity induced risks. Such markers could be used, for example, to select astronauts for long-duration missions who may have lower susceptibility to the major radiation-induced health risks. At present, biomarkers are not available that can be used to measure radiation-induced risk in an individual astronaut, and therefore cannot be used to select less susceptible individuals. However, available biomarkers can be used to identify individuals with unusually high radiosensitivity, such as those with certain known DNA repair deficiencies (e.g., Sanford and Parshard 1990).

Although physical radiation monitoring is employed on all human missions in space and more sophisticated technologies will certainly be available for missions to Mars, advantages of biomarkers include measurement of the biological response to radiation in the individuals themselves while in the Martian environment. This would provide powerful information on the health status of each individual, which would be needed to evaluate their response to the many combined stresses expected while living in a colony on Mars. For radiation, contributions from dose, dose rate, radiation quality and biologically based modifiers of response such as DNA repair would be included in the biomarker measurement. Biomarkers, therefore, can provide a measurement that would be expected to correlate better with health risk than a physical dosimeter. Also, an accurate biomarker measurement could be critical for treatment management if an astronaut has received a large acute exposure from a SPE. Such biomarkers, and the compact devices to detect them using non-invasive means, should be developed so they can be ready for human missions to Mars.

In conclusion, there is clear recognition at the national and international levels that the health hazards associated with radiation exposure during a mission to Mars or other deep space destination must be solved through research and technology development (e.g., NRC 2006a,b; NRC 2008b, Augustine et al. 2010). A critical gap that must be closed to the extent feasible is the uncertainty in extrapolating radiation-induced health hazards from available ground-based data to the conditions in space.

Radiobiology research is advancing with emphasis on space radiation, relevant doses and dose rates, and the application of the many new biotechnologies that permit a better understanding of the mechanisms of radiation action (e.g., the NASA Space Radiation Program is supporting substantial research in this area including a facility at the Brookhaven National Lab that provides simulated space radiation, the NASA Space Radiation Laboratory). It is the hope that many of the limitations of presently available biological data for space radiation assessment will be solved in advance of a Mars mission and certainly prior to long-term habitats and colonization. 

A2: CAN’T GO: GRAVITY

Lack of gravity is not a problem

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.135)//DT

But in fact we don't need to fly to Mars in a zero-gravity mode at all. A Mars-bound spacecraft can be provided with artificial gravity This can be done by spinning the spacecraft, using essentially the same cen​trifugal force physics that allows a small child to swing a bucket round and round without losing a drop of water. The equation that governs this effect can be written: F-(0.0011) W*R where F is the centrifugal force measured in Earth gravities, W is the spin rate in revolutions per minute (rpm), and R is the length of the spin arm in meters. I offer this equation because by looking at it you can see that for a given level of gravity produced, the larger W is, the smaller R can be. For example, if Mars' normal gravity is desired (F - 0.38a then if W is 1 rpm, R is 345 meters. But if W is 2 rpm, then R is 86 meters; if W is 4 rpm, R is 22 meters; and if W is 6 rpm. R is 1.0 meters. Thus, there are two ways to produce artificial gravity; you can either go with fast spin rates and short spin arms, or slow spin rates and long spin arms. By "spin arm'1 I mean the distance between the location of the crew and the center of gravity of the spacecraft about which they are being rotated. If the spacecraft is to be a single rigid structure, it can easily be made to spin by having small rocket thrusters at each of its ends fire sideways in opposite directions. However if sig​nificant amounts of artificial gravity are desired on a rigid spacecraft the only viable option is to go for the fast-spin/short-arm technique. In the 1960s, NASA conducted experiments with humans on rotating struc​tures and found that, after some initial disorientation, humans could adapt to living, functioning, and moving about on structures with rota​tion rates as high as 6 rpm.il
We can reverse anti-gravitational affects 

Zubrin 11 – NPR interview with Zubrin (July 1, “Is Settling Mars Inevitable, Or An Impossibility?” http://www.npr.org/2011/07/01/137555244/is-settling-mars-inevitable-or-an-impossibility  )

FLATOW: What about the trip? It's going to take a long time, and you might be weightless for that length of time. Doesn't that affect your bones and your ability to get off the spaceship once you get there? 

ZUBRIN: Well, that would, if you went to Mars in weightlessness, and the weightlessness duration would be six months, which is the same as a space station shift. I actually don't recommend that. I don't think it's a good idea to go to Mars weightless. I think what we ought to do is rotate the spacecraft and give the crew artificial gravity, and that way we avoid all these physiological effects. 

You know, I really frankly don't approve of this NASA obsession with zero-gravity research because what they're doing is they're subjecting human beings to an unhealthy condition just for the sake of researching it when there's a ready engineering answer to this. 

It would be like doing research on oxygen deprivation of people to research for high-altitude pilots instead of just giving them an oxygen mask. 

FLATOW: So what kind of craft would you build that had gravity, that could create gravity? 

ZUBRIN: Oh, well, the way you would do that is this, is the habitat spacecraft is launched to Mars using the upper stage of the booster. So the upper stage is flying to Mars, too. Now, when its propellant is gone, it's just a hulk, but we can still use it as a counterweight on the end of a tether. 

So we put the habitat craft on one end of the tether and the spent upper stage of the booster on the other end of the tether. The tether is about a mile long. We spin this thing up at one rpm. We would generate Mars normal gravity in the habitat. If we spinned it up a little less than two rpms, we would generate Earth gravity in the habitat. And this is how you prevent zero-gravity health effects, which have been severe and should be avoided. 
Colonization is possible on Mars – no health problems from weightlessness

Canessa 9—Abdus Salam International Centre for Theoretical Physics, Trieste, Italy; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kris and Yoseph, © 2009, Mars: Prospective Energy and Material Resources, Chapter 22, “Fundamentals of Human Physical Growth on Mars,” p. 587, RBatra)

Space colonization makes sense if we humans will be able to renew life and humanity beyond the Earth. We can foresee the possibility of human growth on the Martian surface since this planet has an environment that could be suitable to host humans and some other organic organisms (Bennett et al. 2003, Tokano 2005). The relative similarities from Earth - including the availability of ground ice on Mars, a Martian rotational period of only 37 minutes longer than 24 hours, and the presence of Mars seasons much like those on Earth (though about twice longer because the Martian orbital period is 1.88 Earth years), can make Mars arguably an ideal hospitable planet. There are also important differences to consider in any future Mars colonization. A low average surface temperature of -53°C due to the Mars eccentric orbit, the reduced atmospheric pressure of 0.005 bar, and a surface gravity of a little more than one third that of the Earth, namely gMars=3.7 m/s2 (or 38% of the mean gravitational acceleration on Earth).

Gravity can be seen as an important local resource available to humans and organic life on Mars. The effects of a Mars gravity, though lower, could be enough to prevent health problems associated with weightlessness. In this regard experiments testing the effects of a Mars-like gravity on a population of mice are under development in the Mars Gravity Biosatellite project (website: www.marsgravity.org). We need to exploit and take advantage of the existing force of gravity to facilitate Mars exploration and its subsequent colonization throughout the complete life cicle of humans, animals, insects, plants and other organisms. For example, gravitational pull is well known to influence plant roots to grow downward on Earth - a phenomenon known as Gravitropism for plant movement triggered by gravity stimuli.

Weak gravity doesn’t matter

Canessa 9—Abdus Salam International Centre for Theoretical Physics, Trieste, Italy; Ed. Viorel Badescu, Ph.D. in Mechanical Engineering, Associate Professor in the Chair of Thermodynamics at the Polytechnic University of Bucarest (Kris and Yoseph, © 2009, Mars: Prospective Energy and Material Resources, Chapter 22, “Fundamentals of Human Physical Growth on Mars,” p. 597, RBatra)

Everybody living on the surface of the Earth experiences some ground reaction constraints. The force of gravity on our bodies of variable mass (and volume) is not only proportional to the weight at an given height, but also to the total force due to the amount of mass at rest lying on the surface of the planet (similarly to suspended chains systems). Based on an original reference to Newton's law of motion (Canessa 2007), we extended this theory to the problem of human physical growth on the reduced gravitational field of Mars. In this context we deduced biometric relations for the temporal dependence of human height, mass, growth velocity and combinations of these (such as BMI). We also analysed growth in a completely weightless environment. Within the Newtown-based approach we have not assumed a unique state of change for all metric aspects of the body. The observed allometric human growth ( e.g., length of the head of a newborn being 25% of total body length and 15% on adults) (Lampl et al. 1992, Cameron 2002), can be represented by ensemble averages. These are here composed of N different sections ( i -sum of particles in Eq. (22.2) behaving differently each). The complexities created by the adolescent growth spurt on Earth, and "predicted" on the red planet under similar conditions, has been dealt with by the magnitude of the so-called “biological parameters” Ai ,Bi . Our understanding of human growth as depicted in Fig. 22.1, depends on the frequency of measurements which are usually done at intervals of few months to reduce errors. The resultant curves are smooth and continuous reflecting that growth is a continuous process from conception to adulthood. They also demonstrate the well known changes in growth velocity at clearly discernable times such as mid-childhood and adolescence. Assuming analogous biological conditions, the main consequence of an equivalent human grow and development under the partial gravity of Mars, is a substancial reduction on the growth velocity magnitude as compared to measurements on Earth. Humans on the surface of Mars will most likely grow much shorter in height and will show a slowing down growth velocity behaviour. Given the likehood of human colonization in at least few Martian locations having an appropriate ecosystem, a weaker gravity field could be in fact an advantage. To be born and raised smaller on Mars, as well as to weight less, could be positive in terms of lower energy consumption and food needs. Any "flora et fauna" on Mars is foreseen to be similarly influenced. 

A2: SPENDING/TRADEOFF

The plan can be done with NASA’s current budget—we would only trade off with useless programs

Zubrin 11 – NPR interview with Zubrin (July 1, “Is Settling Mars Inevitable, Or An Impossibility?” http://www.npr.org/2011/07/01/137555244/is-settling-mars-inevitable-or-an-impossibility  )

FLATOW: What about the funding, Robert? What about how much money it's going to cost, and who would pay for this? 

ZUBRIN: I think we could do a humans to Mars program within NASA's existing budget. NASA's currently getting 19 billion a year. That is the same amount, in inflation-adjusted dollars, as NASA's average budget was from '61 to '73, when we flew astronauts to the moon starting from zero space capability at the beginning of the program. 

I think we simply have to spend NASA's budget better. I think the Obama administration, in, you know, canceling Bush's moon push without replacing it with anything and just doing a disorganized set of random programs, have done NASA an extreme disservice. 

They're going to be spending three billion a year refurbishing the shuttle launch pads after the shuttle stops flying. That's pointless. They're going to be spending billions on researching orbital propellant depots to refuel interplanetary spacecraft that don't exist. 

They're going to be spending billions researching a new electric thruster that's no better than the ones we already have while not developing the power source needed to drive either. 

The way NASA can accomplish things, if it's given focus, it has enough money.
A2: LAUNCH DISAD/SPENDING

Shuttle trips to Mars are feasible and don’t link to the launches or spending DA’s

Zubrin 11—aerospace engineer, Ph.D. in nuclear engineering (Robert, 29 June 2011, “To replace the shuttle: A mission to Mars,” http://edition.cnn.com/2011/OPINION/06/29/zubrin.mars/index.html?hpt=hp_c2, RBatra)

Future-fantasy spaceships are not needed to send humans to Mars. The primary real requirement is a heavy-lift booster with a capability similar to the Saturn V launch vehicle employed in the 1960s. This is something we fully understand how to engineer. The mission could then be accomplished with two launches. The first would send an unfueled and unmanned Earth Return Vehicle (ERV) to Mars. After landing, this vehicle would manufacture its own methane/oxygen return propellant by combining a small amount of hydrogen imported from Earth with a large supply of carbon dioxide acquired from the Martian atmosphere. The chemistry required to perform this operation has been widely practiced on Earth since the gaslight era. Once the propellant is manufactured, the crew is sent to Mars in a habitation module launched by the second booster. After a six-month voyage to Mars, the hab module is landed near the ERV and used as the crew's base for exploring the Martian surface. Using spacesuits for protection in the thin Martian atmosphere, the astronauts would then spend the next year and a half exploring for past or present life, and then enter the return vehicle for a six-month voyage home. The hab module is left behind on Mars, so each time a mission is flown, another habitation is added to the base. There is nothing required by such a plan that is beyond our technology. The issue is not money. The issue is leadership. NASA's average Apollo-era (1961-73) budget, adjusted for inflation, was about $19 billion a year in today's dollars, only 5% more than the agency's current budget. Yet, the NASA of the '60s accomplished 100 times more because it had a mission with a deadline and was forced to develop an efficient plan to achieve that mission and then had to build a coherent set of hardware elements to achieve that plan. If President Barack Obama were willing to provide that kind of direction, we could have humans on Mars within a decade.
A2: EXPENSIVE

Revenue would outweigh the cost

Levite et al. 2010 (Joel S., Ph.D., NASA Senior Scientist Science Directorate, NASA Co-Chair, Human Exploration of Mars Science Analysis Group of the Mars Exploration Program Analysis Group, Rudy Schild, Ph.D., Center for Astrophysics, Harvard-Smithsonian, Cambridge, The Human Mission to mars: Colonizing the Red Planet, Volume 12, http://cosmology.com/ContentsBook1.html)

A Martian base will require periodic supplies from Earth. However, a thriving colony can also grow and manufacture its own food. Abundant supplies of water may lurk just beneath the surface. Moreover, a Martian base may become self-sufficient and even generate a profit. Many believe that the main obstacle to The Human Mission to Mars, is cost. Who will pay for it? As explained in the chapter "Marketing Mars", (chapter 54) the answer is: Private corporations. With U.S. Congressional approval, The Human Mission to Mars must be marketed as the greatest adventure and the most exciting sporting event in the history of humanity. Over $160 billion dollars in funds can be raised through marketing, advertising, merchandizing, sponsorships, and the licensing of broadcast and naming rights. How much might Google or Microsoft pay to "name" the first Martian space ship ferrying humans to Mars: the "Microsoft Explorer"? or the "Google Search Engine"? --names which will go down in history. And what of TV-broadcasting rights? Mars-related clothing, toys, movies, books, games, and so on, are all potential sources of income which can more than cover the costs for a Martian adventure. Also, the first nation to put men and women on Mars will have a legal right to all territory they explore, including mineral and land rights, and the right to sell property and even form a government. How much would you pay to own a piece of the Red Planet?

Funding is not a barrier

Zubrin 6/29/11 (Robert, President of the Mars Society, former Chairman of the National Space Society, “To replace the shuttle: a mission to Mars”, http://articles.cnn.com/2011-06-29/opinion/zubrin.mars_1_martian-life-martian-surface-red-planet/3?_s=PM:OPINION) 
The issue is not money. The issue is leadership. NASA's average Apollo-era (1961-73) budget, adjusted for inflation, was about $19 billion a year in today's dollars, only 5% more than the agency's current budget.
Yet, the NASA of the '60s accomplished 100 times more because it had a mission with a deadline and was forced to develop an efficient plan to achieve that mission and then had to build a coherent set of hardware elements to achieve that plan. If President Barack Obama were willing to provide that kind of direction, we could have humans on Mars within a decade.

The American people want and deserve a space program that really is going somewhere. It's time they got one. Fortune favors the bold. Mr. President, seize the day.
It doesn’t link – your authors are biased

Day 4—American space historian and policy analyst and served as an investigator for the Columbia Accident Investigation Board, PhD in political science from The George Washington University where he specialized in space policy and management of the national security bureaucracy (Dwayne A, 22 March 2004, Whispers in the echo chamber, http://www.thespacereview.com/article/119/1, RBatra)

We saw the modern media version of this game recently when rumors emerged that President Bush was about to unveil a new space policy that called for a return to the Moon and an eventual human mission to Mars. Media reports quickly declared that this plan would cost a trillion dollars or even more. That number was widely repeated within the modern media echo chamber, often by supposedly reputable sources. It may have already done substantial damage to the Bush space policy, creating public opposition to what is perceived as a massively expensive program and scaring away any possible supporters.

The $1 trillion cost estimate is wrong. It is based upon a completely inaccurate reading of historical data and deeply flawed mathematics. But the problems are worse than this. Not only was an inaccurate number repeated endlessly by the media without confirmation, but the flawed calculations were repeated again and again by various people with their own agendas. Reporters also appear to have ignored or evaded obvious weaknesses with the original source of the information, preferring to repeat an inaccurate number that they saw repeated endlessly rather than seek out better information. The story of the $1 trillion cost estimate raises some troubling questions about how modern journalism is conducted.

A2: POLITICS—LINK TURNS

Public likes the plan

Mars Society 2003 (“Humans to Mars”, http://chapters.marssociety.org/usa/dc/pdfSRC/BriefingBook2003.pdf) RKS
Public Support: A recent Roper poll shows that about two-thirds of the American public support sending a human mission to mars. The American public has had an enormous appetite for Mars for years. This appetite has fueled countless science fiction accounts of Mars and unprecedented interest in NASA exploration missions to Mars. In fact, many people are surprised when told that there is no plan to explore Mars in the near future. When Mars Pathfinder landed in 1997, there were over 100 million hits on the Pathfinder website in the first day. There have been well over half a billion hits since. All together, NASA's Mars related websites have received over 1.2 billion hits since 1997. There is no doubt that the American public has a significant interest in Mars exploration

The public likes the plan

McLane 2010 (James C McLane III, an Associate Fellow in the American Institute of Aeronautics and Astronautics, His writings have appeared in Harper’s and other major magazines around the world, “Mars as the key to NASA’s future”, http://www.thespacereview.com/article/1635/1) RKS
The only potential NASA program with a real ability to capture the enthusiastic support of the American public is a short duration, focused drive to send a human to live permanently on Mars. The targeted time horizon must be short—perhaps only a decade—so taxpayers in their own lifetime would be able to witness the event they are funding. This effort would salvage the aerospace industry and also breathe life back into the technological malaise that currently affects much of American society.

Unlike the question posed by just what to do with the white-elephant International Space Station, if only one human begins to live on Mars (and the first missions must be one-way trips only) there will be no thought of ever abandoning the colony. In the turbulent 1960s the Apollo program distracted our country from severe social and political problems. In a like manner, a human presence on Mars would captivate the interest of the world and divert attention from the seemingly intractable issues that afflict the current generation on Earth.

Naysayers claim the country can’t afford to send a person to Mars, but they forget we’ve successfully funded expensive space programs before and in tough economic times. Our space agency has relatively few direct government employees and distributes most of its money into the private sector all over the country. Some incorrectly believe that spending on NASA might divert funds from other needy government programs. One thing that keeps wealth in the US from being a “zero sum game” (where for some to win, others must lose) are those scientific developments that enable us to produce more output with less input. NASA is on the tip of this technology spear. Spending on the scientific segment of America is what keeps our standard of living moving ahead in a world of ever-diminishing natural assets.

Rather than some fanciful and inaccurate speculation on what a tiny Mars outpost might cost, we should consider just what the country ought to be willing to spend. Forty years ago, at its peak, the US dedicated close to 1% of its Gross National Product (GNP) to the Apollo Moon landing. This was deemed affordable, in spite of the need to simultaneously fund an expensive war in Vietnam and massive new government welfare programs. In recent years the percent of our GNP that is devoted to space exploration is down in the range of one-quarter of one percent. America should easily be able to devote perhaps half a percent of its GNP each year—that’s just half the cost of Apollo, in a decade-long effort that would provide a permanent human presence on Mars. Such a program would receive enthusiastic, unwavering financial support when the entire world understands that humanity is finally embarked on a dramatic new course out into the universe.

Even if NASA as a whole is politically unpopular – Mars offers a unique mission that can garner political support

Thompson 11 - Chief Financial Officer – Lexington Institute (Loren, April, “Human Spaceflight”, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf)
The National Aeronautics and Space Administration’s human spaceflight program is one of the greatest scientific achievements in history.  However, the program has been slowly dying since the Challenger Space Shuttle disaster 25 years ago.  Faltering political support, failed technologies and competing claims on an under-funded federal budget have made it difficult to sustain a coherent program from administration to administration.  The Obama Administration has offered a bold plan for nudging human spaceflight out of its decaying orbit, but the plan received only mixed support in Congress and looks unlikely to sustain political momentum over the long term. Although NASA consumes less than one-percent of the federal budget, it does not connect well with the current economic or social agendas of either major political party.  The broad support for the human spaceflight program early in its history was traceable largely to the ideological rivalry between America and Russia that produced the Moon race.  Today, no such external driver exists to sustain support of human spaceflight across the political spectrum.  The program therefore must generate some intrinsic rationale -- some combination of high purpose and tangible benefit -- to secure funding.  Recent efforts at generating a compelling rationale, such as the “flexible path” and “capabilitiesdriven” approaches currently favored by the space agency, are inadequate. They do not resonate with the political culture. In the current fiscal and cultural environment, there is only one goal for the human spaceflight program that has a chance of capturing the popular imagination: Mars.  The Red Planet is by far the most Earth-like object in the known universe beyond the Earth itself, with water, seasons, atmosphere and other features that potentially make it habitable one day by humans.  In addition, its geological characteristics make it a potential treasure trove of insights into the nature of the solar system -- insights directly relevant to what the future may hold for our own world.  And Mars has one other key attraction: it is reachable.  Unlike the hundreds of planets now being discovered orbiting distant stars,  astronauts could actually reach Mars within the lifetime of a person living today, perhaps as soon as  20 years from now. This report makes the case for reorienting NASA’s human spaceflight program to focus on an early manned [staffed] mission to Mars.  It begins by briefly reviewing the history of the human spaceflight program and explaining why current visions of the program’s future are unlikely to attract sustained political support.  It then describes the appeal of Mars as an ultimate destination, and the range of tangible benefits that human missions there could produce.  It concludes by describing the budgetary resources and scientific tools needed to carry out such missions.  The basic thesis of the report is that human missions to Mars can be accomplished within NASA’s currently projected budgets; that proposed missions to other destinations such as near-Earth asteroids should be reconfigured as stepping-stones to the ultimate goal of the Red Planet; and that if Mars does not become the official goal of the human spaceflight program, then the program will effectively be dead by the end of the current decade.

Public supports the plan
Friedman 11, 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy, (January 10, Lou, “public interest and space exploration”)
Not counting the disaster of the Columbia accident, what do you think was the biggest space story of the last decade? I think it has to be the loss of Pluto as a planet. That’s pretty remarkable considering that few things are less relevant or touch our lives less than Pluto. Fortunately—dare we say with prescience—there is a mission, New Horizons, going out to explore Pluto. The mission was developed despite NASA’s (then) objections in the early 2000s as result of a public interest campaign, largely led by The Planetary Society, urging Congress to add it to the NASA budget. So, when Pluto’s categorical place in the solar system was changed, NASA fortuitously was sending a mission to explore the new category of objects. Indeed, the mission target was enlarged to investigate not just Pluto but the Kuiper Belt as well. Public interest wasn’t just a flash in the pan: it has been sustained. NASA, as well as principal investigator Alan Stern and his New Horizons team, have done a very good job keeping the public informed about progress and milestones on the long (9.5 years) trip to Pluto. The controversy about Pluto’s planet classification has also spawned a number of popular books, the latest of which, How I Killed Pluto by Mike Brown, has recently been published (see “Review: How I Killed Pluto”, The Space Review, December 20, 2010). It follows Neil deGrasse Tyson’s 2009 book The Pluto Files. Both of these books are very personal accounts: rare for scientists, but good for public interest. They are very readable and interesting, full of stories. Brown goes into details about the search for Planet X and how data and then understanding about the new class of Kuiper Belt Objects developed. Tyson also provides scientific context, but adds a great deal of personal experience about the international attention he received when he (and his institution) removed Pluto from the list of planets at his planetarium exhibit. Cartoons, letters from kids, and even hate mail followed. Space interest rests on scientific discovery and adventure. I have focused on the largely ground-based story behind the new classification of Pluto, but the New Horizons mission and the public interest in discoveries of extrasolar planets move this story into space. In many respects, our discoveries about planets are the public face of the space program. This is accentuated when the possibility of extraterrestrial life is raised. The Mars life possibility, which commanded the attention of President Clinton in 1996, illustrates that. The long-sustained public interest in the travels of Spirit and Opportunity demonstrate it as well. I don’t mean to say that only planets excite the public imagination: Hubble’s remote probing of the universe became a people’s mission, so much so that when NASA considered abandoning it, popular interest prevented that from happening. I believe that the public is more scientifically curious and literate than is often assumed and that the possibilities of new discoveries about ourselves, other worlds, and the universe is what drives the space program. This even applies to the human space program, where I assert, based on 30 years leading the largest space interest group in the world, that the public perception is that humans are on a path outward to explore new worlds. Almost all of the popular talks I have given about planetary exploration have had a questioner in the audience ask either if humans were part of the existing Mars missions or when they would land there. As always (or, at least, as usual) I have a political point to make. The James Webb Space Telescope is significantly over budget, and its scheduled launch date is delayed. This is causing a big problem in space science and for NASA. It also is a political problem. As one Congressional aide put it to me two years ago in the context of Mars Science Laboratory (also delayed and over-budget), “we hate to be told just ‘suck it up,’ when this kind of problem emerges—even when that is the right answer.” But the James Webb Space Telescope is an important project with significant public appeal so it is my view that “suck it up,” is the right answer, although NASA must take corrective management actions as well. The public interest in Hubble discoveries despite the early crisis of the defective mirror, and with the Mars Exploration Rovers despite the twin failures of Mars missions in 1999, demonstrates that they know exploring the unknown often will entail unknown problems. But exploring the unknown is the reason for NASA’s existence. I don’t support writing blank checks to projects in trouble. And since I personally am advocating a new start on the Europa Jupiter System Mission, accelerated efforts on the Mars 2018 lander, and a start on Mars Sample Return (as well as a host of smaller missions with big goals), I am very concerned about the effect of the James Webb Space Telescope budget increase. But, even with the need for additional funding, the James Webb Space Telescope is still the right priority for astrophysics and astronomy. The end will justify the effort. Let’s be sure that public interest plays a strong role in considerations for political and financial support when determining NASA’s new budget. 
Congress empirically supports funding for Mars missions

TechWeb 2010 (“NASA Budget Paves Way For Mars Mission”, 9-30, lexis)

The House of Representatives late Wednesday passed a $58 billion budget for NASA that funds research into new launch vehicles and space travel technologies that could one day propel humans to Mars. The House's vote came almost two months after the Senate passed a similar bill. The bill for the most part is consistent with a plan for NASA that President Obama set out earlier this year. Obama wants the space agency to turn launches over to private contractors, and focus less on lunar research in favor of studies into how humans can best reach the Red Planet. "Passage of this bill represents an important step forwards toward helping us achieve the key goals set by the President," said NASA administrator Charles Bolden, in a statement. "This important change in direction will not only help us chart a new path in space, but can help us retool for the industries and jobs of the future that will be vital for long term economic growth," said Bolton.
Senator Nelson likes the plan

Parkinson 11 (Tom, 7 July 2011, U.S. Sen. Bill Nelson Says Congress 'Starved' NASA of Funding, http://www.wmfe.org/site/News2?page=NewsArticle&id=11715&news_iv_ctrl=1041, RBatra)

“The President has set the goal - to go out and explore the heavens,” Nelson said. “The goal is Mars, and the interim goal is to land on, and return from, an asteroid by 2025.”

The Senator says Congress has already approved funding for those efforts for this year, and he vowed to fight for continued funding for NASA’s future projects.

The plan is a win for Obama

Reuters 10 (15 April 2010, Obama pushes NASA revamp, vision of Mars flight, http://www.reuters.com/article/2010/04/15/us-obama-space-idUSTRE63C3FJ20100415, RBatra)

President Barack Obama sought to blunt criticism of his new space policy on Thursday by telling NASA workers his plans would save some jobs and steer a course toward a manned mission to Mars.

Obama laid out his case on a visit to Kennedy Space Center, where a sense of a looming crisis has taken hold because thousands of jobs are drying up when the space shuttle is retired at the end of the year. Many also fear the U.S. space program will no longer be a world leader.

Obama told a crowd of about 200 people at Kennedy Space Center, a key source of jobs in the election battleground state of Florida, he understood their worries and addressed some of the critics, who included Neil Armstrong, first man on the moon.

"The bottom line is, nobody is more committed to manned space flight, to human exploration of space, than I am. But we've got to do it in a smart way," Obama said to applause.

Pledging a "transformative agenda" for NASA, Obama sketched an ambitious vision of developing by 2025 spacecraft capable of journeys into deep space and by the mid-2030s sending astronauts to an asteroid, into orbit around Mars and later to land there. "And I expect to be around to see it," he said.

The public likes the plan

The Mars Society 1 (January 2001, “A Human Mission to Mars: The Time Has Come to Embark on a Simple, Robust and Cost Effective Approach for the Human Exploration of Mars,” RBatra)

Public Support: A recent Roper poll shows that about two-thirds of the American public support sending a human mission to mars. The American public has had an enormous appetite for Mars for years. This appetite has fueled countless science fiction accounts of Mars and unprecedented interest in NASA exploration missions to Mars. In fact, many people are surprised when told that there is no plan to explore Mars in the near future. When Mars Pathfinder landed in 1997, there were over 100 million hits on the Pathfinder website in the first day. There have been well over half a billion hits since. All together, NASA's Mars related websites have received over 1.2 billion hits since 1997. There is no doubt that the American public has a significant interest in Mars exploration.

NASA is driven by public support  - groups like “Mars Society” have grown massively.

Gaffney 2000 (Timothy R, Staff writer at Dayton Daily News, “a frontier beckons;

forum to explore the mars possibilities”, June 5, lexis)

The panelists include Story Musgrave, veteran of six space shuttle missions and technical adviser for the recent Hollywood film Mission to Mars ; Robert Zubrin, an aerospace engineer and author whose concept for a cost-cutting human mission to Mars has wide grassroots support; and Athena Andreadis, a neurologist and author of To Seek Out New Life: The Biology of Star Trek . The afternoon forum is the public portion of a three-day event sponsored by the Miami Valley Astronomical Society. The forum also is co-sponsored by the Ohio chapter of theMars Society, an organization Zubrin founded to push for human expeditions to Mars. The astronomical society wanted a stellar panel for the society's 30th annual "Apollo Rendezvous," trustee Gregory D. Peisert said Friday. The event's name reflects the Apollo moon missions that were under way when the society held its first rendezvous in 1970 as well as the museum's Apollo Observatory, which society mem- bers operate. Musgrave also is coming because he appeared at the astronomical society's first rendezvous when he was an aspiring astronaut, and the society wanted to invite him back for its 30th, Peisert said. The rendezvous has become "a significant event for the museum and the society" and is considered the top event of its kind in the nation for amateur astronomers, Peisert said. The rendezvous also includes a series of events on Friday and Saturday geared to amateur astronomers. They include speakers, a planetarium and laser show, telescope fair, flea market, art exhibits and star gazes. This year's theme is space exploration and colonization over the next 50 to 100 years. These days NASA is struggling just to send small robot probes to Mars: The space agency has cut back on plans for an armada of probes, and the last two it sent vanished without a trace. But there have been signs of growing public support for a more ambitious Mars program. For instance, Web sites for NASA's successful Pathfinder Mars lander in 1997 logged hundreds of millions of visits. Mission to Mars , which closely follows Zubrin's concept, is one of several projects that indicates Hollywood thinks the notion has a following. And the Mars Society itself has drawn thousands of members since Zubrin established it in 1997, with chapters in every state and several foreign countries. "NASA is driven by public opinion, and the Mars Society is growing quite rapidly," said Peisert, who also is a Mars Society member. "I think if we show an interest, it will really influence NASA's plans."
Plan Popular – it’s at the top of the space exploration agenda

Callaghan 02 (Greg, Deputy Editor at the Weekend Australian, “Foreword”, August 3, lexis)

Two major breakthroughs this year have made a future manned visit to Mars - and colonisation - more likely: NASA's discovery of vast ice reserves beneath the surface, and the creation of genetically modified plants robust enough to survive the planet's extreme climate. But even if we are successful in building a cosy, climate-controlled colony on Mars, it's unlikely we'll ever feel inclined to venture out for a casual stroll on the red dunes - at least, not without an oxygen mask and a thick parka. It would be akin to walking around the summit of Mount Everest, with about one-third of the gravity. Mars has now been pushed to the top of the space exploration agenda. Areas of the Red Centre bordering South Australia and the Northern Territory - those which most closely resemble Mars-like terrain - were recently investigated as sites for the establishment of NASA research stations. If built, these outposts could be part of the first step in the greatest adventure of the 21st century. 
Widespread popular support – people are excited for a new area to explore and develop

Walker 03 (Dionne, Staff Writer at The Capital, “Mars’ approach triggers mania”, August 23, lexis)


"Then also the fact that Mars is the planet that is most like earth," he said. John Kline, a member of the community college astronomy club, thought the red planet triggered the human instinct to explore. "Mars represents excitement for people," he said. "In the 1800s everybody from the East Coast went west. I think it's the same mentality." At the Peach household in Annapolis, the fascination is all about practicality. "We realize the time may come when this planet is either too overpopulated or too polluted to live on," said Denise Peach, whose husband Lewis, a former NASA employee, was a consultant on "Mission to Mars." Along with their three kids, she said the couple will likely attend the community college star party. "A lot of people are really thinking about it in terms of what life it has, what life it used to have and whether it can support human life now," she said. "It sparks our curiosity."
A2: PRIVATE C/P

NASA is key—private action fails

CHOI 2011 (Charles Q., writer at Atstrobiology magazine, Space Daily, “Mars, Brought to you by corporate Sponsors”, February 17, lexis)

Levine noted the idea of funding a human mission to Mars through corporations and private companies "is a major departure from the way we've done things in space up to now. A lot of things will have to be worked out - NASA in the past has not sold advertising time, television rights and so on." It could be argued that NASA and other government space agencies should spearhead a human mission to Mars instead of corporations because of cost and safety. Man has never stepped foot on Mars, and like the Apollo mission that sent men to the Moon, the mission to Mars would need teams of engineers and other scientists working together over many years, with cost concerns more about staying under a projected budget than earning big profits. Governments also pioneered space travel due to the risky and untested aspects of venturing into such territory. Only after pushing boundaries to make voyages into space safer, more routine and less expensive, could business go where they once feared to tread. "I think it likely most people would find it difficult to conceive there wouldn't be any government involvement in such a mission," said space-law expert Timothy Nelson at New York-based law firm Skadden. "The possession of a rocket alone would probably trip you up on the military regulations that govern the ownership of missile technology in the United States. Not to sound too cynical, but space rockets were built as a byproduct of the arms race."
The CP hurts private investment in space

Sterner 11—national security and aerospace consultant, M.A. degrees in Political Science and Security Policy Studies at The George Washington University, NASA's former associate deputy administrator for policy and planning (Eric, 3 July 2011, Perspective: Five myths about NASA, http://staugustine.com/opinions/2011-07-02/perspective-five-myths-about-nasa#.ThXtpYJqCSo, RBatra)

4. NASA is an obstacle to private enterprise in space.

In a recent debate, GOP presidential candidate Newt Gingrich said that "NASA ought to be getting out of the way and encouraging the private sector." In truth, NASA is not an obstacle to the free market. The agency does not prohibit space entrepreneurs from starting businesses. Where a demand for goods and services exists in the space industry -- principally in telecommunications, but perhaps soon in suborbital human spaceflight -- firms such as the space-transport company Virgin Galactic are trying to provide them.

The bulk of NASA's missions are not commercially viable and are unlikely ever to be. There is not enough demand for robotic missions to Mars, Hubble Space Telescopes and Alpha Magnetic Spectrometers to justify private investment. If NASA worked the way policymakers such as Gingrich want it to -- paradoxically "getting out of the way" while providing venture capitalists government money to start space businesses -- the agency could actually hurt private enterprise in space. NASA would not be better at picking commercial winners and losers than the rest of the government. By making poor or even politically motivated choices, it could spoil a free market.
The permutation solves best

Carberry et al. 10—Executive Director, Explore Mars, Inc., and Artemis Westenberg, President, Explore Mars, Inc., Blake Ortner, Project Leader, ISRU Challenge, Explore Mars, Inc. (Chris A, October-November 2010,  The Mars Prize and Private Missions to the Red Planet, http://journalofcosmology.com/Mars139.html, RBatra)

If the United States is going to lead a mission to Mars in the upcoming decades, it will almost certainly be achieved through the use of at least some elements of the new commercial model. However, we have now reached an era where the major question is not whether the private sector has the capacity to get a human mission done, but whether a traditional government program will be able to build enough political momentum to maintain a strong and steady program over more than a decade.

This is not to say that an entirely private program is better than the traditional approach or a public-private hybrid version. On the contrary, the hybrid method is probably the path that stands the best chance of mission success, but it is also subject to far more political turbulence concerning funding and the overall balance and focus of the program. In order to alleviate some of this turbulence, there must be more unity between the traditional and the "new space" companies. NASA and the established aerospace community should not fear or dismiss these new approaches to space exploration. The new space companies, and their advocates, need to recognize that there is strong value in how the traditional space community approaches mission design. Both need to think about new and efficient methods of designing missions, whether by reducing launch costs or embracing technologies like in situ resource utilization.

Even if the United States government does decide to embrace a true hybrid version or aim for Mars in a more traditional fashion, government should still create an environment that could stimulate a major private effort. If a Virgle-like consortium or a group of billionaires start seriously considering the feasibility of a private mission, that would be a good time to create major tax incentives or a tax-free prize as suggested. While NASA should play a substantial role in space exploration in the next few decades, finding ways to empower the private sector to also play a substantial role in exploration should be considered a vital goal of United States space policy
A2: RUSSIA C/P

The counterplan crushes US hegemony

Huppke 02 (Rex W., Associated Press Writer, May 12, “Mars Shuttle Possible in 2018?”, lexis)
But why, besides the inherent mysteries of a far-off place, should so much effort go toward colonizing Mars? The nation's enthusiasm about the space program has waned since the Apollo missions, and a recent Brookings Institution survey on government priorities puts space exploration near the bottom of the list. Aldrin said the push toward Mars is inevitable, both for economic and scientific reasons, and it's imperative for America to lead the way. Russia already has started capitalizing on space tourism, something Aldrin believes could become a major industry and a primary source of funding for Mars exploration. "I think the leadership will come to the nation that develops a strong space transportation system," Aldrin said. "The nation that develops that will have an absolute clear advantage over others, economically and in many other ways." Longuski sees the colonization of Mars more as a necessity for survival - 10,000 or 100,000 years down the road - given the Earth's limits in room and natural resources. Longuski and Aldrin also remain hopeful that the public's enthusiasm about space, about unexplored worlds, will continue to grow as more is learned about Mars.
A2: ROBOTS C/P

Robotic development is comparatively worse than Mars Direct

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.65-66 )//DT

I did not agree with Bens thinking. I found his robotic self-assem​bly scheme not credible. Moreover, with a requirement to launch 700 tonnes to low Earth orbit (LEO) for each flight, there would not be very many future missions launched to Mars, and the thirty-day sur​face stays would not allow sufficient time for much real exploration to occur As far as I was concerned, we were not going to Mars to set a new altitude record; we were going there to explore and develop a planet. The possibility of a sustained presence on Mars required a large number of repeat missions, and the only way this could be done was if the mass, and therefore the cost of the mission, could be brought way down. The best way this could be done would be by manufacturing an entire mis​sion's return propellant on the surface of Mars. In fact, in 1989 I had done studies showing that if such a strategy were combined withh the use of nuclear propulsion for (he out-bound leg of the mission, a single booster in the class of the Apollo-era Saturn V could launch an entire human Mars mission. Launched with a single booster, the whole system could be integrated on the ground at Cape Canaveral, and the issue of on-orbit assembly of interplanetary spacecraft would be moot More​over, by using locally produced propellant, the whole mission could be landed on Mars, with no liabilities left in Mars orbit, thereby enabling the kind ol long surface stays 1 fell to be absolutely necessary of the pro​gram were 10 do anything useful. Direct launch with a single throw of a heavy-lift booster, use of nuclear propulsion on the outbound trajec​tory, and direct return from the planet's surface using in-situ produced propellant—this was the way to go.
Robots suck—humans key

Ruff 11 – Ph.D. School of Earth and Space Exploration, Arizona State University, USA (Steven W. “For Mars Exploration, Rovers are Good, Humans are Better” http://journalofcosmology.com/Mars151.html)
Spirit outlived even the wildest speculations about its lifespan, making possible the remarkable discoveries about the igneous, aqueous, and aeolian processes that shaped the landscape that it and we roamed. But despite these successes, I became painfully aware of the shortcomings of robotic exploration of Mars. In a word, it is cumbersome. It took years of painstaking effort to explore just those few square kilometers of Gusev crater. Many tens of humans had to participate to guide the rover along a path that was carefully chosen to maximize both safety and science potential. Although Spirit proved to be much more robust and capable than anyone imagined, its speed and mobility were limiting factors. And despite a science payload exquisitely adapted to the tasks it was designed for, surely we failed to recognize and understand important clues to the geologic history we came to investigate. The experience of exploring a planet with a rover is both incredibly exciting and rewarding and incredibly frustrating. It is science by committee modulated by engineering constraints. Many on the science team echoed the sentiment that a human geologist could have performed the years of exploration done by Spirit in just a few weeks or perhaps days. It's true that Spirit's amazing toolkit is still unavailable to a terrestrial field geologist. But simple tools combined with the eyes, hands, boots, and brain of a human far outstrip the capabilities of a rover, even those of the next generation Mars Science Laboratory. Given the impossibility of real- time interaction between a human and a robotic surrogate across the millions of kilometers separating Earth from Mars, robotic exploration will never replace what is achievable by humans. Here I am focused on the scientific achievements. The ones that arise from humanity expanding into the solar system, by definition, require humans. Robots should never be viewed as a substitute for humans directly experiencing another world. A one-way mission to Mars is a bold plan that could expedite the gathering of information about an endlessly fascinating place. The exciting possibility of finally learning whether life ever took hold beyond Earth is profound motivation to send human life there. With sufficient resources, skills, and knowledge, human explorers sent to Mars would be adept at exploring for alien life while preserving their own. In the process, the vicarious thrill and satisfaction that Earth- bound humans have experienced even from robotic missions, would be compounded in ways immeasurable. Given the trajectory of human exploration and settlement, it is not a question of whether Mars will become a target but when.
A2: FRONTIER K

The frontier mentality is key to human survival—going to Mars allows us to develop our natural desire to expand without destroying others

Haque 11 - Ph.D., Astronomer, University of the West Indies (Shirin, January “The Beckoning Red Dot in the Sky”, http://journalofcosmology.com/Mars151.html ) 

Recently, I was on the island of Dominica in the Caribbean, roaming the country sides with its mountainous terrain and undeveloped regions -- waterfalls, rivers and forests, pristine in their conditions for maybe thousands of years. As I stared from the northern coast I could just make out the faint outline of another island up ahead. My map told me I was staring at the island of Guadeloupe -- but all I could think of was how Christopher Columbus would have felt to see the similar outline I saw and knowing there was land there unexplored yet. "Land ahoy" indeed!! So too I look up at the pale red dot in the sky and think "planet ahoy!". The reason often perpetuated, for climbing a mountain by those who do it, is because it is there. It is a human instinct in us to explore, discover and often conquer with sometimes disastrous effects to the prized jewel we found. One of the most thrilling moments of my life with no regrets, was flying over a volcano on the island of Montserrat to record a documentary. The doors of the helicopter were open and the stench of the sulphurous emissions from the volcano stung our noses as the helicopter did its dives. It was scary, but what a rush! Every neuron in my body was firing. It is what it means to feel alive. Going to Mars is an adventure that beckons similarly. The human spirit of adventure and exploration of the unknown is likely encoded into our genetic makeup to ensure our survival as a species despite the risk and possible death to the soldiers of exploration at the frontier for the sake of the many that follow and the future. Going to Mars is nothing more than the next logical step in our advancement of discovery and exploration. It must be done. Until we can do it -- we remain restless caged spirits. Sometimes, like in the case of the lunar landings, there was the dynamics of political agendas. Had there not been political agendas, I believe with certainty that humans would have landed on the moon nonetheless. It was the logical step at the time. The opportunity to make history, to be the early charters risking it all is a small price for the satisfaction of doing it. It is an elixir of life only to experienced. It is a part of us in the deepest sense and what makes us human. The journey to Mars can be eight or nine months long. In an adult's lifetime, this is quite doable. How many of us for the sake of jobs, research, and studies spend years away from our home base? What of the early sea farers braving the rough oceans of the Atlantic and inclement weather to discover the 'new world'? We have already ventured forth. Modern day science gives a much better idea as to what to expect and preparation for such compared to the explorers of the days of yore who lived on a whim, prayer and luck oftentimes. Humans' fundamental needs are few and universally defined. Apart from the need for food and shelter, there is a strong need for companionship. It is essential if one is never to return from Mars, that a group of persons be the early settlers, with others to follow. We have seen how the world has shrunken globally with the advent of connectivity how many our own families are now scattered across the globe and we stay in touch with the technology of the day. Such an evolving humanity lends to making the leap to the next level to Mars. To boldly go where no man has ever gone before. Star trek is visionary in its appeal decades later. We don't care to be beamed up, Scotty. To have survived the journey, to land and step out on to Mars 'terra firma', despite all the preparations will be nothing like we expected. The hope to step on Martian soil, to see the terrain and know you are in a place of dreams is what churns us on. Humans will always travel to places they have studied thoroughly and seen virtual tours and images of because nothing ever beats the real experience. The first days, the first weeks will be an awakening, and discovering and getting the basics in order for survival. Yes, there will perhaps be a sense of depression with it all, even as anyone in an uncharted territory can feel, but it evaporates quickly as the mind and senses are enraptured and intoxicated with the new discoveries. The skies, the sunsets, planet earth, Phobos and Deimos in the night sky -- how wonderful to be a part of the bigger universe. A chance at a new beginning. In the truest sense, a journey to Mars is just another sequel to many other such migrations humans have already done -- albeit this is to another planet. But in spirit it is hardly any different when we leave the shores we were born in and grew up in and settle in another country sometimes to never return or Christopher Columbus takes to the seas to discover "new lands" or going to the moon. What we must learn to never ever repeat are the mistakes of the past - slavery, and wiping off the indigenous peoples. As far as we know, there are no Martians to conquer or enslave. But it will be a new land, new challenges, new resources. Never to exploit, if we have learned anything at all.
Embracing pioneer identity is critical to get to Mars

Space.com 4-12-2011 (“Why haven't we colonized Mars yet?”, 2011, http://www.mnn.com/earth-matters/space/stories/why-havent-we-colonized-mars-yet) RKS

Still, the main reason that people have not yet voyaged past the orbit of the moon is mostly a political one. The era of human spaceflight began on April 12, 1961, when the Soviet Union shocked the world by launching cosmonaut Yuri Gagarin, the first man in space, into orbit. At the time, the so-called Space Race was under way, with the United States and Soviet Union both working to land a human on the moon first. That race ended with NASA's historic Apollo 11 moon shot, which landed astronauts Neil Armstrong and Buzz Aldrin on the lunar surface on July 20, 1969. "The Cold War is over," said Bill Nye, executive director of the Planetary Society. Back in the early days of human spaceflight, the United States and Soviet Union were locked in the Cold War, a life-or-death struggle that spurred the space race for control of the ultimate high ground. Since then, however, "we've had a major failure of political leadership in this country when it came to human spaceflight," Zubrin said. "It'd be like Columbus coming back from America and Ferdinand and Isabella saying, 'so what?'" A question of will Although one "can talk forever about the technical problems, those are red herrings," Zubrin said. "You can talk about the risk of being exposed to radiation in space for years, but cosmonauts have already had larger cosmic ray doses at the International Space Station and Mir. This isn't a question of technical challenges — it's a question of will." [The Best (and Worst) Mars Landings] "You can say it's risky, but imagine all the risks human spaceflight faced in the beginning," Zubrin said. "When Kennedy gave his speech in May of 1961 about putting a man on the moon, we had 15 minutes of human spaceflight experience, and yet we went." "My uncle landed on Normandy beach," Zubrin said. "They didn't hold up the Normandy landing until they knew it was safe. If you're going to wait to go to Mars until it's going to be safe, you're never going to Mars." The goal now "is toget people to realize the value of human spaceflight," Nye said. "When we explore with robots, we make discoveries, but not nearly as fast as with people, and not in the same engaging way." "This is really a challenge of who we are, what kind of people we are," Zubrin said. "Are we willing to accept challenges and embrace risk? Or are we ultimately resigning from our role as a nation of pioneers?"
A2: ZUBRIN IS NUTS

Zubrin is an expert and is more than qualified to write about Mars

Space Fellowship 6/28/2011 (The International Space Fellowship news agency, “This Week on The Space Show”, http://spacefellowship.com/news/art26063/this-week-on-the-space-show.html) 
Dr. Robert Zubrin is a noted author and the Founder of The Mars Society. The Mars Society, an international organization dedicated to furthering the exploration and settlement of Mars by both public and private means. Dr. Zubrin is also President of Pioneer Astronautics, an aerospace R&D company located in Lakewood, Colorado. Dr. Zubrin was formerly a Staff Engineer at Lockheed Martin Astronautics in Denver, he holds a Masters degree in Aeronautics and Astronautics and a Ph.D. in Nuclear Engineering from the University of Washington.

Zubrin is the inventor of several unique concepts for space propulsion and exploration, the author of over 100 published technical and non-technical papers in the field, and was a member of Lockheed Martin’s “scenario development team” charged with developing broad new strategies for space exploration. In that capacity, he was responsible for developing the “Mars Direct” mission plan, a strategy which by using Martian resources, allows a human Mars exploration program to be conducted at a cost 1/8th that previously estimated by NASA. Zubrin is known internationally as one of the most creative engineers working in the aerospace industry today, and he and his work have been subject of much favorable press coverage in The Economist, The New York Times, The Boston Globe, the London Times, The Washington Post, Fortune Magazine, Newsweek, Air and Space Smithsonian, Popular Science, Omni, Space News, and many other publications. He is the holder of two US Patents, and has two more pending. In addition to his technical publications, Dr. Zubrin is the author of “The Case for Mars: How We Shall Settle the Red Planet and Why We Must,” published by Simon and Schuster’s Free Press Division in Oct. 1996, and “Entering Space: Creating a Spacefaring Civilization,” published by Tarcher Putnam in Aug. 1999, and “Mars on Earth” published by Tarcher Penguin in Sept. 2003. His book, “The Holy Land,” is a science fiction satire of the current situation in the Middle East. Dr. Zubrin has also written a play about Benedict Arnold. His latest book, “How To Live On Mars: A Trusty Guidebook To Surviving And Thriving On The Red Planet,” is a must read.

He’s qualified 

The Scientific Research Study 2k (January-February 2000, “New Real Estate”, Jim Scott, Vol 88. No 1, p. 85, http://www.jstor.org/stable/27857972?&Search=yes&searchText=mars&searchText=zubrin&searchText=colonization&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3Dmars%2Bcolonization%2Bzubrin%26gw%3Djtx%26acc%3Don%26prq%3Dmars%2Bcolonization%26Search%3DSearch%26hp%3D25%26wc%3Don&prevSearch=&item=1&ttl=7&returnArticleService=showFullText)//DT
Robert Zubrin is big on the long view of space exploration. But his credentials—a top-drawer space engineer and author of the best-selling The Case for Mars—give him enough reign to take us on a steplad-der to the stars.

Zubrin also is president of the Mars Society, a group of scientists and engi​neers intent on the human exploration and colonization of Mars as quickly and efficiently as possible. From Mars to the stars, Zubrin has done his homework once again, his many equations in the book may leave lav readers reeling.
