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1NC – Space Exploration DA
A.  Absent the plan, NASA spaceflight will end

The Space Review 6/6 “New strategies for exploration and settlement” June 6th, 2011 http://www.thespacereview.com/article/1860/1

Greason, though, is more pessimistic about the future of at least NASA’s human spaceflight program without a firm strategy in place for space settlement. Without that strategy, he said, “we’re going to build a big rocket, and then we’re going to hope a space program shows up to fly it. Any in my opinion, that strategy—the strategy of default—is going to result in the end of the NASA human spaceflight program” when members of Congress question the wisdom of spending several billion dollars a year on that effort and its lack of progress in an era of constricting budgets. “If we haven’t done better in the next ten years than we have in the last ten years, we’re going to lose that fight, and NASA’s human spaceflight activity will end.”

B.  Space exploration will lead to alien encounter

Daily Galaxy 5/29/2011 [‘Weekend Feature: 'Endeavour' Astronauts on Extraterrestrial Life -- "We'll find something out there."’, May 29th, 2011, http://www.dailygalaxy.com/my_weblog/2011/05/-weekend-feature-endeavour-astronauts-on-extraterrestrial-life-well-find-something-out-there.html]

 The human race will find life elsewhere in the Universe as it pushes ahead with space exploration, reported astronauts of the space shuttle Endeavour. The US space shuttle Endeavour prepares today to undock from the International Space Station and jet back to Earth, wrapping up its final journey before entering retirement, NASA said. "If we push back boundaries far enough, I'm sure eventually we'll find something out there," said Mike Foreman, a mission specialist on the Endeavour, "Maybe not as evolved as we are, but it's hard to believe that there is not life somewhere else in this great Universe," he added. “I personally believe that we are going to find something that we can't explain," said another astronaut, Gregory Johnson. "There is probably something out there but I've never seen it," he said. Dominic Gorie, the crew commander and veteran of four space flights, points out that explorers in past eras did not know what they would find before setting off across the ocean. "As we travel in the space, we don't know what we'll find. That's the beauty of what we do. I hope that someday we'll find what we don't understand." Takao Doi, a Japanese astronaut on past Endeavour missions, agreed "life like us must exist" elsewhere in the Universe. The comments come after a surprisingly high-level debate in Japan about UFOs. Japan's Foreign Minister, Nobutaka Machimura said in 2007 that he personally believed aliens existed, in an unusual rebuttal to a government statement that Japan had no knowledge of UFOs. Defence Minister Shigeru Ishiba went as far as to say that he was studying the legal ramifications of responding to an alien attack in light of Japan's post-World War II pacifist constitution. At the celebration marking the 50th anniversary of NASA, Stephen Hawking, Newton's heir as the Lucasian Professor of Mathematics at the University of Cambridge, answered the question, “Are we alone?” His answer is short and simple; probably not!

C.  Aliens will pillage earth for resources and kill the humans that remain
Jonathan Leake, journalist, 4/25/2010 [ “Don’t talk to aliens, warns Stephen Hawking”, April 25th, 2010, http://www.timesonline.co.uk/tol/news/science/space/article7107207.ece]

THE aliens are out there and Earth had better watch out, at least according to Stephen Hawking. He has suggested that extraterrestrials are almost certain to exist — but that instead of seeking them out, humanity should be doing all it that can to avoid any contact.

The suggestions come in a new documentary series in which Hawking, one of the world’s leading scientists, will set out his latest thinking on some of the universe’s greatest mysteries.

Alien life, he will suggest, is almost certain to exist in many other parts of the universe: not just in planets, but perhaps in the centre of stars or even floating in interplanetary space.

Hawking’s logic on aliens is, for him, unusually simple. The universe, he points out, has 100 billion galaxies, each containing hundreds of millions of stars. In such a big place, Earth is unlikely to be the only planet where life has evolved.

Top of Form

Top of Form

Bottom of Form

“To my mathematical brain, the numbers alone make thinking about aliens perfectly rational,” he said. “The real challenge is to work out what aliens might actually be like.”

The answer, he suggests, is that most of it will be the equivalent of microbes or simple animals — the sort of life that has dominated Earth for most of its history.

One scene in his documentary for the Discovery Channel shows herds of two-legged herbivores browsing on an alien cliff-face where they are picked off by flying, yellow lizard-like predators. Another shows glowing fluorescent aquatic animals forming vast shoals in the oceans thought to underlie the thick ice coating Europa, one of the moons of Jupiter.

Such scenes are speculative, but Hawking uses them to lead on to a serious point: that a few life forms could be intelligent and pose a threat. Hawking believes that contact with such a species could be devastating for humanity. He suggests that aliens might simply raid Earth for its resources and then move on: “We only have to look at ourselves to see how intelligent life might develop into something we wouldn’t want to meet. I imagine they might exist in massive ships, having used up all the resources from their home planet. Such advanced aliens would perhaps become nomads, looking to conquer and colonise whatever planets they can reach.”

He concludes that trying to make contact with alien races is “a little too risky”. He said: “If aliens ever visit us, I think the outcome would be much as when Christopher Columbus first landed in America, which didn’t turn out very well for the Native Americans.”
The completion of the documentary marks a triumph for Hawking, now 68, who is paralysed by motor neurone disease and has very limited powers of communication. The project took him and his producers three years, during which he insisted on rewriting large chunks of the script and checking the filming.

D.  Independently, Microbes became extremely dangerous in space

Barry E. DiGregorio,Author and Journalist, 2/1/08 [ “Deadly Microbes From Outer Space”, February 1st, 2008, http://discovermagazine.com/2008/feb/deadly-microbes-from-outer-space]

For astronauts toiling in the close quarters of the International Space Station or on a shuttle to Mars, an ordinary germ would be risky enough. But a recent experiment published in the Proceedings of the National Academy of Sciences has shown that a microbe can turn even more dangerous in space than on Earth. In that study, a bacte​rium particularly nasty for humans—salmonella—was shown to become more virulent after just 83 hours of growing in space.

The experiment on the space shuttle Atlantis was designed to explore how a lack of gravity affects disease-causing microbes in space. Astronauts aboard the space shuttle grew the salmonella, and back on Earth researchers used it to infect a group of mice. For comparison, bacteria grown in a laboratory on Earth in normal gravity infected another group of mice. The mice infected with the space-grown germs had a mortality rate almost three times higher than that of mice given germs grown in normal gravity.

Researchers noticed that while on board the space shuttle, the salmonella encased themselves in a biofilm, a protective coating that is notoriously resistant to anti​biotics. Several follow-up experiments on space shuttle flights over the next few years will look to see whether other bacteria undergo similar changes in virulence in microgravity.

E.  New diseases result in extinction.

Souden 2k, David: former Research Fellow in History at Emmanuel College, Cambridge, consultant to the Cambridge Group for the History of Population and Social Structure [“Killer Diseases,” Factsheet, http://darrendixon.supanet.com/killerdiseases.htm]
Nature's ability to adapt is amazing - but the consequences of that adaptation are that mutations of old diseases, we thought were long gone, may come back to haunt us. But of all these new and old diseases, AIDS poses the greatest threat. It has the capacity to mutate and evolve into new forms, and the treatments that are being developed have to take account of that. Yet the recent history of life-threatening and lethal diseases suggests that even if we conquer this disease, and all the others described here, there may be yet another dangerous micro-organism waiting in the wings. The golden age of conquering disease may be drawing to an end. Modern life, particularly increased mobility, is facilitating the spread of viruses. In fact, some experts believe it will be a virus that leads to the eventual extinction of the human race.

Uniqueness – No Exploration Now
NASA’s space budget will be trending away from human space exploration

SpaceRef 6/8/11 Citing studies from Euroconsult, the leading international consulting and analyst firm specializing in the space sector

SpaceRef “NASA Spending Shift to Benefit Centers Focused on Science & Technology” 6/8/2011; http://www.spaceref.com/news/viewpr.html?pid=33782 [Schaaf]
According to the report "NASA Spending Outlook: Trends to 2016," NASA's budget, which will remain flat at around $18.7 billion for the next five years, will also be characterized by significant shifts from space operations to technology development and science. With the shift in budget authority, NASA Centers focused on Earth observation, space technology, and aeronautics will see increases in funding, while those involved in human spaceflight will see major funding reductions. Indeed, the termination of the Space Shuttle program will lead to a budget cut over $1 billion for Space Operations, resulting in a 21% budget cut for the Johnson Space Center. Overall, the agency's budget for R&D will account for about 50% of all NASA spending

No GOP support for human spaceflight 

Lee Roop (Hudson Alpha Institute for Biotechnology, writer for Huntsville times) 6-19
NASA supporters find no white night in GOP presidential field, http://blog.al.com/breaking/2011/06/nasa_supporters_find_no_white.html June 19, 2011
HUNTSVILLE, Alabama - NASA supporters have strongly criticized President Barack Obama for killing the agency's manned space program after taking office in 2009, but no Republican challenger seems ready to ride to the rescue in 2012. To the contrary, space enthusiasts in Huntsville and other NASA cities were swapping emails last week about the cold shoulder shown the space program by the GOP presidential candidates in a debate in New Hampshire last Monday night. A collective newspaper headline might have read: "NASA, they're just not that into you." For example, reporter Richard Dunham of the Houston Chronicle opened his report by writing, "The Republican presidential field sent a clear message to NASA workers in Texas and Florida: They don't see a federal role in funding human space flight." The critical moment came when CNN moderator John King asked if any GOP candidate would raise a hand to show support for continued federal funding for NASA. On the stage were Texas Rep. Ron Paul, former Massachusetts Gov. Mitt Romney, former Minnesota Gov. Tim Pawlenty, Minnesota Rep. Michele Bachmann, former Pennsylvania Sen. Rick Santorum, former House Speaker Newt Gingrich and former Godfather's Pizza CEO Herman Cain. "Nobody," King commented as the field stood silently with hands down. 

No GOP support for NASA spaceflight

Lee Roop (Hudson Alpha Institute for Biotechnology, writer for Huntsville times) 6-19
NASA supporters find no white night in GOP presidential field, http://blog.al.com/breaking/2011/06/nasa_supporters_find_no_white.html June 19, 2011
I don't think we should be eliminating the space program," Pawlenty said. But Pawlenty followed up with his idea of a space program, and the word NASA wasn't in it. "We can partner with private providers to get more economies of scale," Pawlenty said, "and scale it back, but I don't think we should eliminate the space program." Gingrich started the discussion when he responded to a debate question by calling NASA a "case study in why a bureaucracy can't innovate." But Gingrich said later that moderator King was mischaracterizing his position. "I didn't say end the space program," Gingrich said. "We built the transcontinental railroads without a National Department of Railroads. You could get into space faster, better, more effectively, and more creatively if you decentralized it, got it out of Washington and cut out the bureaucracy." So, for those keeping score, the only Republican candidates talking about space Monday night did so while using phrases such as "scale it back," "get it out of Washington" and "cut out the bureaucracy." Dr. Jess Brown, a political science professor at Athens State University, said he watched the debate and saw little indication of support for NASA. 

Uniqueness – No Contact Now

We haven’t already made contact

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
A long-held truism maintains that the Earth has been extremely noisy in the radio spectrum,

especially since the end of World War II, with the advent of television broadcasting and continental

missile-detection radars. So noisy that any thought of reticence or patient listening is already moot.

If the Galaxy really is a dangerous ‘jungle’, predators have already picked up “I Love Lucy” – so we

might as well shout as loudly as possible, in hope of also meeting the best people out there.

This supposition – which always reeked of rationalization -- has lately been questioned by

experts such as Seth Shostak, who calculate that it would take a very large and carefully-aimed

antenna receiver to pick out signs of technology in our solar system’s emanation-spectrum, from

more than a dozen or two light years away. The modulated portions probably stand out from the

background far less than we thought. The sole exception would be deliberately-beamed messages,
which pack a lot of signal energy into a narrow beam area.

No contact now – rushing into it causes extinction

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
This essay has been, I freely admit, a lot of fun to write. Despite many years spent professionally

contemplating the notion of alien life, in a myriad variations, I personally don't expect Contact to

happen in my lifetime. When it does, I hope and predict that our grandchildren will be a whole lot

wiser and far better able to deal with it than you or I. Our top priority should not be rushing toward

Contact, but to preparing our heirs to be ready for it.

A parallel might be the way we sometimes screen our calls, listening to messages instead of

answering right away. What we almost never do (past the age of twelve), is just punch random

numbers into the phone, jabbering at anyone who happens to be out there, telling them our names

and where we live. We certainly don’t go roaming about, shouting, in the darkest part of an

unknown town.

Optimistic scholars may be right that we have nothing to fear from that eventual encounter

with wise beings from the stars. Still, we cannot be reminded often enough to look back on our own

history of contact among humans here on Earth, a litany of dire cautionary tales. We are, all of us,

descended -- only a few generations back -- from folk who suffered horribly because they weren't

ready for the challenges brought on by new vices, new technologies, new diseases, new ideas, new

opportunities, new people. And those ancestors were the lucky survivors! Many peoples and

cultures – including every species of hominids other than our own – left no descendants at all.

How ironic that this reminder should come from someone who is a dedicated believer in the new!

Ironic, and yet somehow apropos. For I would rather bet on a horse that I know -- human

improvability and progress -- than on salvation from some hypothetical super-beings high above.

We have tried that route, countless times before, and the lesson has always been that we should rely

(mostly) on ourselves.

In this article I've only touched on just a few of the dangers conceived by various gloomy thinkers

and writers over the years. I could go on, but a complete listing isn't necessary. What matters is the

lesson, one of circumspection and caution. The worst mistake of first contact, made throughout

history by individuals on both sides of every new encounter, has been the unfortunate habit of

making assumptions.

It often proved fatal.

Lets hope it is a habit that we, or our grandchildren, manage to break. If so, we may pass a

crucial test when the time comes to meet and greet beings from the stars.

Generic Links – Exploration
Alien contact will come from Earth exploration not direct conquest on Earth – scientists agree

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
The first question has to be, will First Contact be made in person? Or will it be a mere exchange of

greetings and information by radio? It is the latter scenario most SETI scholars predict. But let’s

start by briefly considering dangers that might arise if we met alien beings face to face.

For starters, we can almost certainly eliminate the obvious -- direct conquest by some

interstellar empire. While many scientists believe various forms of interstellar travel will someday

be possible, nearly all spurn the idea of armadas filled with enslaving conquerors, swooping down

from the sky.

For one thing, why invade us now, when we can fight back? Why not come during the several

billion years that Earth was prime real estate, but had no technological civilization to defend it?"

The temporal coincidence implicit in most sci fi invasion films makes them absurd on that basis

alone.

Space Exploration leads to alien contact

Tom Lombardo, Ph.D [“ Space Exploration and Cosmic Evolution”, AT LEAST FROM 2001, http://www.centerforfutureconsciousness.com/pdf_files/Readings/ReadingSpaceExploration.pdf]

It is clear why traveling into outer space holds such great appeal and captures the imagination of humanity. It is the adventure of humanity into the cosmos, the journey into the mysteries of the universe. It offers the possibility of exploring a myriad of other worlds. Through space travel and colonization, humanity and life will spread through the universe and potentially diversify and multiply in mind-spinning ways. The further growth of science, technology, and civilization to depths and heights that would dwarf our present human reality are also part of the potential saga of space exploration. As we imagine the incredible expanse of the universe, there to be explored and settled, the future and the time needed to accomplish this immense and variegated journey stretches outward into thousands, millions, and even billions of years. Space travel also offers the possibility of contact with alien intelligent minds and strange and wondrous cultures. What will we learn, what will we see within ourselves, as a consequence of meeting other sentient beings? Perhaps the single most important event of the coming centuries, if not within the entire history of humanity, will be contact with our cosmic neighbors. With these hopes and dreams there are also great fears, for space is a metaphor for mystery and uncertainty. There are the fears, beginning with H.G. Wells’ The War of the Worlds, and popularized so well in contemporary science fiction, that aliens will destroy us or inflict some great cultural shock upon us. For every one of the fantastic and uplifting dreams associated with the journey into outer space, there is a potential demon, nightmare, or unsettling reality lurking in the darkness. All told, space travel has been seen as a central metaphor on the future and the ultimate adventure of tomorrow, filled with both great uncertainties and promises, extending outward to the infinities of existence. 

Space exploration leads to alien encounter- NASA trying to find aliens 

Claire Moskowitz, Senior writer at space.com,4/28/2010 [ “Ignoring Stephen Hawking, NASA will search for extraterrestrial life”, April 28,2010, http://www.csmonitor.com/Science/2010/0428/Ignoring-Stephen-Hawking-NASA-will-search-for-extraterrestrial-life]

Scientists haven't found E.T. just yet, but they may be pinning down the best places and ways to look for alien life during future space missions, NASA researchers said Wednesday.

Experts on the search for extraterrestrial life spoke to reporters from the Astrobiology Science Conference near Houston to celebrate 50 years of astrobiology research.

Scientists there said they are still eager to find life elsewhere in the universe despite the firestorm this week kicked off by famed cosmologist Stephen Hawking, who suggested that perhaps humans shouldn't be so eager to find aliens since there's a chance they would want to colonize Earth or strip it for resources.

"We're interested and prepared to discover any form of life," said Mary Voytek, astrobiology senior scientist at NASA Headquarters, during the teleconference.

Every space exploration increases the chance of ET encounters

Jonathan Wachtel, international broadcast journalist, 10/14/2010 [“U.N. and Aliens”, October 14th, 2010, http://liveshots.blogs.foxnews.com/2010/10/14/u-n-and-aliens/]

 We Earthlings are poorly prepared to respond should there be contact from aliens, according to the director of the United Nations Office for Outer Space Affairs (UNOOSA).  “Statistically, extraterrestrial life is a possibility,” Malaysian astrophysicist, Mazlan Othman, told journalists in New York, where she is attending a General Assembly meeting on cooperation in the peaceful use of outer space.

Othman says solar systems of planets around stars are constantly being discovered and when considering the billions of stars in space, “we could find life,” though when discussing extraterrestrial life, it is “not always green aliens with large lovely eyes, but most likely bacteria.” Othman concedes that she is not an expert on extraterrestrial life, but points out that as space exploration improves, its detection becomes more likely. She believes that the world must come together to lay out a plan for how to cope with such a discovery.  She says it makes sense for the U.N. and its member states to determine who should represent humanity if aliens come to our planet.

UNOOSA is charged with promoting international coordination of space exploration, satellites, and the tracking and development of a unified response to threats from asteroids, meteors and space debris. It also formulates laws and guidelines on the peaceful use of outer space.

Exploration – SPS Links

Current space exploration is lagging – a new source of energy is critical to expanding the space industry.

Mankins 08, John C.: former manager of NASA’s Advanced Concepts Studies Office of Space Flight
[“Energy Free from Orbit,” http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf]

At the same time, current space missions are narrowly constrained by a lack of energy for launch and use in space. More ambitious missions will never be realized without new, reliable, and less-expensive sources of energy. Even more, the potential emergence of new space industries such as space tourism and manufacturing in space depend on advances in space power systems just as much as they do on progress in space transportation. New energy options are needed: sustainable energy for society, clean energy for the climate, and affordable and abundant energy for use in space. Space solar power is an option that can meet all of these needs.

Exploration – Asteroid Mining Links

Asteroid mining funds exploration

Wired 10 (Duncan Geere, “Making space exploration pay with asteroid mining”, July 15, 2010, http://www.wired.co.uk/news/archive/2010-07/15/asteroid-mining)[KEZIOS]

It's not confined just to epic space MMO Eve Online and Mass Effect 2 -- asteroid mining exists as a topic of study in the real world too. At the TEDGlobal 2010 conference in Oxford, Professor Eric Anderson of Space Adventures talked a little about how space travel could eventually prove profitable -- by mining asteroids. Asteroids happen to be particularly rich in platinum group metals -- ruthenium, rhodium, palladium, osmium, iridium, and platinum. These elements are extremely rare on Earth, and most of the world's known deposits come from sites of asteroid impact. They're so rare that prices for a few grams can be in the thousands of pounds. However, they're also crucial ingredients for electronics. They're very stable, resistant to chemical attack, and cope with high temperatures, making them perfect for use in circuitry. Asteroids that have already been surveyed have been shown to contain vast amounts of these metals. One average 500-metre-wide asteroid contains hundreds of billions of pounds-worth of metal -- more than has ever been mined in the course of human history. Near-Earth asteroids are likely first targets for mining, due to the ease of getting to them, and getting the materials back to earth. Increasing the supply of platinum group metals on earth by sending up specialist mining spacecraft could have two benefits. Firstly, it'd allow the cost of electronics production to go down. More raw material should push down the market price. Secondly, it'd offer a motive for space travel beyond "the pursuit of knowledge". While pursuit of knowledge is a noble goal, it's proved increasing difficult to fund since the days of the space race in the 1960s. Introducing capitalism, corporations and stockholders in that process might seem like an anathema to some space enthusiasts, but it may be necessary to fund the huge amount of space exploration that still needs to be done. In history, great voyages of exploration have rarely been done solely with the goal of furthering knowledge. Columbus discovered America while trying to find a easier, cheaper way of shipping spice from the East to the West, following the fall of Constantinople. The vast expanse of the interior of America was mapped by gold-rushers, seeking their fortune. Similarly, Antarctica was discovered by explorers seeking new sources of seal meat, and much of northern Canada and its lakes were charted by fur traders and those hoping to save time crossing the Pacific from Europe by avoiding having to round Cape Horn in South America. So to those despairing about the recent cutting of space budgets across the world, invest your savings in asteroid mining. If history is any guide, then once that industry takes off, a whole new frontier will open up for humanity. 

Colonization – SPS Links

SPS provides the energy necessary to power space systems.

BERGER 07, Brian: Space News Staff Writer
[“Report Urges U.S. to Pursue Space-Based Solar Power,” http://www.space.com/businesstechnology/071011-pentagon-space-solarpower.html]

The Solar Power Satellite (SPS) system is a candidate solution to deliver power to space vehicles or to elements on planetary surfaces. It relies on RF or laser power transmitting systems, depending on the type of application and relevant constraints. The SPS system is characterized by the frequency of the power beam, its overall efficiency and mass. It is driven by user needs and SPS location relative to the user. Several wavelengths can be considered for laser transmission systems. The visible and near infrared spectrum, allowing the use of photovoltaic cells as receiver surface, has been retained. Different frequencies can be used for the RF transmission system. The 35 GHz frequency has been considered as a good compromise between transmission efficiency and available component performances. The utilisation of the SPS to deliver power to small rovers or human outpost on Mars, and to an infrastructure on the Moon allows to assess different drivers in terms of user needs, receiver surface, distance between SPS and target, and to perform a preliminary sizing, based on current or reasonably achievable technologies, with respect to different sets of constraints. The SPS system appears as an attractive solution for these applications. The use of advanced or new technologies would drastically lower mass and increase the performances of the SPS system. Power generation is one of the crucial elements of space vehicles and of future infrastructures on planets and moons. The increased demand for power faces many constraints, in particular the sizing of the power generation system, driven by eclipse periods and the solar intensity at the operational spot. In the medium term, Earth orbiting platforms will require higher power levels. Interplanetary exploration vehicles face the problem of distance to the Sun, especially when high power levels may be needed. Large infrastructures on the Moon and planets, like Mars, are constrained by environment attenuation, long eclipse or distance to the Sun. New systems and technologies have to be found, which go beyond simple improvements of the current technologies. Solar Power Satellite (SPS) systems, based on wireless power transmission, are attractive candidate solutions to provide power to space vehicles or to elements on planetary surfaces.

Space-based solar power is key to space colonization. 

Bonnici 07, Alex Michael: European Union Liaison in the Atlantica Expeditions Underseas Colony Project
[“The Renaissance of Space Based Solar Power,” http://discoveryenterprise.blogspot.com/2007/10/renaissance-of-space-based-solar-power.html]

The National Security Space Office (NSSO)’s Space Based Solar Power (SBSP) study group highlighted the strategic importance of this untapped energy resource and advocated it development in order to safeguard American's long term energy security in the post 9/11 world. A national commitment towards the development of space based solar power is a major step towards our long term survival on this planet and a permanent human presence in space which is economical sustainable and politically justifiable.  Consistent with the US National Security Strategy, energy and environmental security are not just problems for America, they are critical challenges for the entire world. Expanding human populations and declining natural resources are potential sources of local and strategic conflict in the 21st Century, and many see energy scarcity as the foremost threat to national security  The magnitude of the looming energy and environmental problems is significant enough to warrant consideration of all options, to include revisiting a concept called Space Based Solar Power (SBSP) first invented in the United States almost 40 years ago. The basic idea is very straightforward: place very large solar arrays into continuously and intensely sunlit Earth orbit (1,366 watts/m2), collect gigawatts of electrical energy, electromagnetically beam it to Earth, and receive it on the surface for use either as baseload power via direct connection to the existing electrical grid, conversion into manufactured synthetic hydrocarbon fuels, or as low-intensity broadcast power beamed directly to consumers. A single kilometer-wide band of geosynchronous earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today. This amount of energy indicates that there is enormous potential for energy security, economic development, improved environmental stewardship, advancement of general space faring, and overall national security for those nations who construct and possess a SBSP capability.

SPS provides power for space colonization 

Prado 02, Mark: Physicist who works on the Pentagon’s American Space Program

[“The Solar Power Satellite Concept,” http://www.permanent.com/p-sps-ps.htm]

Notably, electricity will be needed for all sectors of space development, and thus the SPS can initially be used for in-space power in the early years of space development, with power being beamed to Earth after space-based industry grows. Thus, the SPS fits into a practical scale-up scenario. It may first be located at the site of major factories. Adding a transmitter will allow it to off-peak power to other sites, i.e., sell excess power -- to facilities in nearby orbit, or the lunar surface, or to Earth economies. Electric powered orbit transfer vehicles could also use beamed power, replacing a heavy solar cell array with a lightweight rectenna to increase vehicle performance and reduce damages by transporting a solar cell array through the Van Allen radiation belt.

Solar satellites enable sustainable space colonies.

SpaceMagazine 05

[“Living In Space: Energy,” http://www.spacemagazine.co.uk/]

Space is filled with radiant energy and beyond earth's atmosphere this energy flow more steadily and more intensely from the sun than that which penetrates to the surface of the Earth. So an abundant and essential source of energy that would be used in space for the space colony would be solar radiation by developing satellite solar power stations. To live in space, humans must be protected from the fierce intensity and penetrating wavelengths of unattenuated sunlight, but this same energy is one of the primary resources of space. The colony will have to have enough energy to maintain a fairly uniform temperature even though it is apace. The sun shines twenty-four hours a day and is not dimmed by an atmosphere. Shaded materials not exposed to direct sunlight will almost be at absolute zero. While the temperature in closed bodies exposed to the sun can soar above the boiling point. The colony will need to have both heaters and air conditioners. On the other hand, this sun's energy can be converted into electricity in the colonies. It will be converted with ten percent efficiency to electrical power which is sold at a rate of .012 kw/hr, a square kilometer of space would return more than $14,000,000 each year. Converting solar power to electricity in space, we would build satellite solar power stations that would intercept the sunlight and convert it into electricity. The satellite solar power stations would intercept enough sunlight to replace five nuclear reactors or coal plants. The stations could be as big as nine miles long and four miles wide and it would only weigh twenty thousand tons. It would be built with hollow triangular girders made of aluminum that is very fast and easy to build . Solar power satellites are a pollution free way to generate electricity and cost no more than coal or nuclear energy. There has been twomajor designed stations made so far. One is designed by Peter Glaser of Author D. Little Inc., which would use very large arrays of photo voltaic cells to make the conversion directly into energy. The other major design is by Gordon Woodcock of Boeing Aircraft Corporation, proposed having conventional turbogenerators operating on a Brayton cycle with helium as the working fluid. All in all radiation from the sun is a great source of energy for the future of space colonization. The use of the sun will cut down on the use of fossil fuels and any other chemicals that could be used to create energy in space. With more research and testing, the use of the sun's radiation will greatly enhance the space colonization and will help in the everyday life of the colony.

New SPS systems get us off Earth.

Mankins 08, John C.: former manager of NASA’s Advanced Concepts Studies Office of Space Flight

[“A Fresh Look at Space Solar Power: New Architectures, Concepts and Technologies,” http://www.spacefuture.com/archive/a_fresh_look_at_space_solar_power_new_architectures_concepts_and_technologies.shtml]

Lastly, there are a number of potential applications of these technologies in future human exploration missions, including the moon, Mars and asteroids in the inner solar system. These include: megawatt-class SEPS Lunar cargo space transfer vehicles Lunar orbit WPT for Lunar surface power affordable human Mars mission transportation systems. Of these, the concept of using multi-megawatt-class SPS systems to achieve very low cost Mars mission concepts appears to have particular leverage. By using systems that are amenable to low-cost, multi-unit, modular manufacturing, even though the overall system masses are not lower, the cost appears to be significantly lower. Example: The "SolarClipper". An especially intriguing opportunity is that of using affordable megawatt-class space power for interplanetary space missions. It appears to be possible to reduce the cost for Earth surface-to-Mars orbit transportation dramatically through the use of very advanced, large-scale SPS in a solar electric propulsion system (SEPS) approach. The basic architectural strategies of the SolarClipper concept are straightforward.

Colonization – Asteroid Mining Links

Asteroid mining is the key tech to allow colonization

Landis 3 (Geoffrey, Conference on Human Space Exploration, Space Technology & Applications International Forum, “Colonization of Venus,” February 2-6 2003, http://www.gameszors.com/space/VenusColony_STAIF03.pdf)[KEZIOS]

One possible economic objective for space colonization is to serve as habitats from which humans can prospect and mine asteroidal resources. It would be intuitive to think that a base to mine asteroids should be close to the asteroid belt, and hence further from the sun than the Earth, but detailed consideration of astrodynamics brings this conclusion into some question. In terms of flight time, Venus is closer to the asteroid belt than either the Earth or Mars. This is shown in figure 3. For example, the minimum-energy trajectory to the largest main-belt asteroid, Ceres, takes 0.95 yeears from Venus, and 1.05 years from Earth. In terms of flight time, the closer you are to the sun, the more accessable the asteroids are. The asteroids are not actually close to each other, and hence if a habitat is to support prospecting and mining more than one asteroid, the asteroid belt is in some ways the worst location for it. An asteroid is as likely as not to be on the opposite side of the sun, and although the Earth is further from the sun, that does not put it closer, on the average, to any given asteroid. The higher orbital velocity of Venus actually makes transfer orbits somewhat faster, as well as increasing the number of transfer opportunities (that is, decreasing the synodic period) 

Asteroid mining allows Moon colonization

Bonsor (Kevin, How Things Work , “How Asteroid Mining Will Work”, no date given, http://www.howstuffworks.com/asteroid-mining.htm)[KEZIOS]

Right now, one of the biggest problems with the idea of a moon colony is the question of building supplies. There is no Home Depot on the moon, so the building supplies have to come from somewhere. The only place to get the supplies right now is the Earth, with the space shuttle acting as a truck. Using the space shuttle in this way is something like using FedEx to get all of the materials for building a house to a construction site -- It's incredibly expensive and not very efficient!  Asteroids may be a much better place to get the supplies. Early evidence suggests that there are trillions of dollars' worth of minerals and metals buried in asteroids that come close to the Earth. Asteroids are so close that many scientists think an asteroid mining mission is easily feasible. Several international organizations are developing plans for going up to get these natural space resources. 
*** Exploration Bad ***

Exploration Bad – Generic

Human space exploration will wipe out the entire universe.

Mander 91 (Masters degree from Columbia University in Business and International Economics, former hippie) 1991[Jerry, IN THE ABSENCE OF THE SACRED, The Failure of Technology & the Survival of the Indian Nations. p318 Sierra Club Books 1991]
In Indian terms there is no equation in dollars for the loss of a way of life...you cannot equate dollars to lives. The redmen are the last people on Earth who speak on behalf of all living things. The bear, the deer, the sagebrush have no one else to speak for them. The animals and plants were put here by the Great Spirit before he put the humans here.... There is a story that the old people tell about the white man. That they are like children. They want this and that, they want everything they see, like it's their first time on Earth. The white men have all these tools but they don't know how to use them properly. The white people try to equate national defense with human lives. There can never be an equation between the dollar bill and living things,--the fish, the birds, the deer, the clean air, clean water. There is no way of comparing them.... The white people have no love for this land. If we human beings persist in what we are doing, we will become like a bad cancer on Mother Earth. If we don't stop ourselves, something will stop us. We are destroying everything. The way things are fouled by nuclear waste, nothing can live on it. After we have made the earth uninhabitable, will the human beings take this to other planets? If we take these ways of destruction to other planets, we will be the worst cancer in the universe. The universe will be programmed for destruction. We will wipe out the whole galaxy with our filth.

Exploration Bad – Debris

Space war produces satellite inhibiting debris

Moltz et al. 03, James Clay: deputy director of the Monterey Institute’s Center for Nonproliferation Studies (Phillip J. Baines: served in the Department of Foreign Affairs and International Trade of Canada as a policy adviser in space verification and arms control; Cheng Jingye is deputy director of the Arms Control Department in the Chinese Ministry of Foreign Affairs; former Ambassador Jonathan Dean: adviser on Global Security Issues at the Union of Concerned Scientists; Alain Dupas is a physicist, space analyst, and adviser to the French government on space issues; Lt. Col. Peter L. Hays: executive editor of Joint Force Quarterly; Theresa Hitchens: vice president of the Center for Defense Information; Ambassador Eric M. Javits: U.S. permanent representative to the Conference on Disarmament in Geneva; Rebecca Johnson: executive director of The Acronym Institute for Disarmament Diplomacy; Steven Lambakis: senior defense analyst at the National Institute for Public Policy; Vitaly A. Lukiantsev: senior counselor with the Department for Security and Disarmament Affairs in the Russian Ministry of Foreign Affairs; Robert McDougall is Director of the Non-Proliferation, Arms Control and Disarmament Division of the Department of Foreign Affairs and International Trade of Canada; Charles V. Peña: defense policy expert at the Cato Institute; former Ambassador Vladimir Petrovsky was director-general of the Conference on Disarmament; Dr. Joel Primack: one of the main originators of the theory of cold dark matter, which has now become the standard theory of structure formation in the universe – holy shit that’s a lot ,“Future Security in Space: Commercial, Military, and Arms Control Trade-Offs,” Occasional Paper No. 10, Special Joint Series on Missile/Space Issues, Center for Non-Proliferation Studies, http://cns.miis.edu/pubs/opapers/op10/op10.pdf)[KEZIOS]

Near-Earth space is already at risk from human activities, and it is in great need of protection by scientists and humanity at large.1 Scientists should be especially concerned, both because we are increasingly dependent on scientific instruments in near-Earth space, and also because we are in a position to foresee the problems human activities are causing and to propose measures to mitigate or avoid them. In particular, we need to emphasize that a war in space could create a battlefield that will last forever, encasing our entire planet in a shell of whizzing debris that will thereafter make space near the Earth highly hazardous for peaceful as well as military purposes. Debris in orbits higher than about 800 kilometers (km) above the Earth’s surface will be up there for decades, above 1,000 km for centuries, and above 1,500 km effectively forever. Over 9,000 objects larger than 10 centimeters (cm) in diameter are currently tracked, and there are probably more than 100,000 pieces of orbiting debris larger than a marble.2 But crowded near-Earth orbits are where the Bush administration wants to put parts of its proposed missile defense system, including space-based lasers and thousands of “brilliant pebbles” (space-based interceptors). Such weapons were forbidden by the 1972 Anti-Ballistic Missile (ABM) Treaty, but the United States withdrew from this treaty in June 2002. Maybe the reason missile defense has gotten as far as it has is that so few people understand the laws of physics. The nickname “Star Wars” for missile defense all too accurately reflects the popular fantasy impression of how things work in space. In the Star Wars movies and in hundreds of other popular science fiction films, we see things blow up in space and the fragments quickly dissipate, leaving space clear again. But in reality, space never clears after an explosion near our planet. The fragments continue circling the Earth, their orbits crossing those of other objects. Paint chips, lost bolts, pieces of exploded rockets—all have already become tiny satellites, traveling about 27,000 km per hour, 10 times faster than a high-powered rifle bullet. There is no bucket we could ever put up there to catch them. Anything they hit will be destroyed and only increase the debris. A marble traveling at that speed would hit with the energy of a one-ton safe dropped from a three-story building. With enough orbiting debris, pieces will begin to hit other pieces, fragmenting them into pieces, which will in turn hit more pieces, setting off a chain reaction of destruction that will leave a lethal halo around the Earth. To operate a satellite within this cloud of millions of tiny missiles would become impossible: no more Hubble Space Telescopes or International Space Stations. Even the higher communications and GPS satellites would be endangered. Every person who cares about the human future in space should also realize that weaponizing space jeopardizes the possibility of space exploration.

Exploration Bad – Debris Uniqueness

We are at critical mass now – Debris collisions could happen any time

New York Times 07 (William J. Broad, 2-6, Orbiting Junk, Once a Nuisance, Is Now a Threat)
For decades, space experts have worried that a speeding bit of orbital debris might one day smash a large spacecraft into hundreds of pieces and start a chain reaction, a slow cascade of collisions that would expand for centuries, spreading chaos through the heavens.  In the last decade or so, as scientists came to agree that the number of objects in orbit had surpassed a critical mass — or, in their terms, the critical spatial density, the point at which a chain reaction becomes inevitable — they grew more anxious.

Exploration Bad – Debris Links

More space missions and technology means more accidents-each collision makes the debris cloud larger
 Jeremy Hsu, SPACE.com Senior Writer, 12/23/2010 [“Space Junk Rivals Weapons as a Major Threat”, December 23, 2010, http://www.space.com/10537-space-junk-rivals-weapons-major-threat.html]

The possibility of a damaging collision between spacecraft and orbital junk only continues to grow with more functional and nonfunctional hardware flying above Earth. Both the International Space Station and space shuttle missions have been forced to dodge space debris in the past. More than 21,000 objects larger than 4 inches (10 centimeters) in diameter are being tracked by the Department of Defense's U.S. Space Surveillance Network. Estimates suggest there are more than 300,000 objects larger than 0.4 inches (1 cm), not including several million smaller pieces. "The shuttle was more likely to be wiped out by something you didn't see than something you were dodging," said Donald Kessler, a former NASA researcher and now an orbital debris and meteoroid consultant in Asheville, N.C. But the problem has become much worse since Kessler began studying the issue decades ago with Burton Cour-Palais, a fellow NASA researcher. Their 1978 research described how the debris cloud might continue expanding on its own because of an ever-higher probability of collisions that built upon each past collision. 

Exploration Bad – Debris Impacts

Space debris is harmful- jeopardizes spacecrafts, telescopes, astronauts

Marion C. Blakey, AIA President & CEO, 6/15/2009 [‘Space Debris: A Threat We Can’t “Duck”’, June 15, 2009, http://www.aia-aerospace.org/newsroom/opinion_articles/space_debris_a_threat_we_cant_duck/] 

Shouting “Duck!” is not enough when it comes to protecting critical national space assets and the lives of astronauts who regularly face tens of thousands of pieces of unforgiving, high-velocity space debris — some as small as nuts and bolts, others as large as whole sections of abandoned spacecraft — during missions above the Earth. The U.S. Air Force Space Command tracks more than 18,000 pieces of debris traveling in low Earth orbit at warp speeds in excess of 17,000 miles per hour (27,200 kilometers per hour). And there are estimates of more than 600,000 smaller pieces or particles measuring 1 centimeter or larger that are too small to be seen by today’s sensors but large enough to jeopardize spacewalking astronauts, spacecraft and orbiting telescopes. A few months ago, crew aboard the docked Space Shuttle Discovery and the international space station hastened to undertake emergency maneuvers to avoid a small piece of debris that put their lives and craft in danger. More recently, NASA’s safety chief expressed concern that 

space junk was one of the chief perils for the Space Shuttle Atlantis and its crew during their mission to repair the Hubble Space Telescope. As the number of objects in space grows, risk to U.S. systems and our ability to operate in space increases. Space technology is a critical infrastructure that needs to be safeguarded through ample funding for space protection and situational awareness programs, better data sharing with our international allies and stronger government-industry partnerships on safety. 
Space debris destroys success rate of all space missions

Klinkrad 15-12-10, Head of ESA Space Debris Office, Ph.D in Mechanical Engineering, “Aerospace Engineering” [http://www.ilr.ing.tu-bs.de/dasinstitut/mitarbeiter/HeinerKlinkrad/index2_html?PreferredLanguage=English]
Space debris are an environmental factors of growing concern that need to be taken into account in the planning of space missions, in their design, and in their operation. The probability of mission failures, or of severe mission degradation due to debris impacts can reach several percent for typical mission durations in the most densely populated orbit regimes. The following section will describe the sources of the current space debris population, its distribution in space, and its expected future evolution. For the current space debris environment the associated risk levels will be assessed for representative space missions from low Earth orbits up to the geostationary ring.

Space debris undercuts security -- damages satellites and spacecrafts

Theresa Hitchens, CDI Vice President and Director of the CDI Space Security Project, 4/1/2004 [“Space Debris: Next Steps”, 4/1/2004, http://www.cdi.org/program/document.cfm?documentid=2164&programID=68&from_page=../friendlyversion/printversion.cfm]

No one with a stake in the future of outer space would dispute the fact that near-Earth orbit has become increasingly populated with man-made junk. Space debris is the inevitable consequence of the global uses of space – every single space launch will create some amount and form of debris, just as every kind of public transport on Earth creates some amount and form of pollution. Most space scientists and operators have long recognized that pollution in space, like pollution on Earth, is dangerous. But, as with environmental problems on Earth, there remain challenges to characterizing the exact nature of the debris problem, as well as disagreements about the gravity of the situation and how best to address it. One thing that is certain is that failure to stem the creation of space debris will undercut the security of all assets in space, increasing the likelihood of collisions and possible conflict over liability for them. The official catalog of space objects kept by the U.S. Air Force’s Space Surveillance Network (SSN) contains about 9,000 objects, but the Air Force also tracks about another 4,000 objects whose origins and exact orbits are not yet confirmed. Although there is no unclassified, publicly available data on exactly how many operational satellites are orbiting at any one time[2], U.S. officials say that only about 6 percent of those 13,000 objects being watched are working satellites or spacecraft (such as the International Space Station). The rest is debris.[3] Worse yet, the debris now tracked represents only a small fraction of the junk in orbit. Most space debris is smaller than 10 cm – too small to be verifiably detected and followed with current technology.[4] Space scientists estimate that there are more than 100,000 objects between 10 cm and 1 cm in size (i.e. larger than a marble), and perhaps trillions of pieces smaller yet.[5] Space debris is concentrated in the orbits most useful for human space operations, Low Earth Orbit (LEO, defined as between the ceiling of the Earth’s atmosphere at around 100 km and 1,000-2,000 km in altitude) and in Geosynchronous Orbit (GEO, roughly 36,000 km above the Earth where satellites essentially remain stationary over one spot on the ground). Space debris is dangerous because of its potential to collide with and damage satellites and/or spacecraft. Even tiny pieces of debris (such as paint flecks measured in millimeters) can cause destruction. Debris is so dangerous because objects in orbit move at extremely high speeds (about 10 kilometers per second in Low Earth Orbit[6]) and so relative velocities and the energy generated at impact can be very large. In fact, NASA has to replace one or two Space Shuttle windows after each mission due to damage by small pieces of debris.[7] “We get hit regularly on the shuttle,” Joseph Loftus, then assistant director of engineering for NASA’s Space and Life Science Directorate was quoted by space.com in September 2000, noting that, as of that time, more than 80 shuttle windows had been replaced because of debris impacts.[8] 

Exploration Bad – Debris Turns Case

Growing amount of space debris means no future launches- space will be too trashed

Lynda Williams, M.S. in Physics and a physics faculty member at Santa Rose Junior College, 2010 [“Irrational Dreams of Space Colonization”, Spring 2010,  Peace Review: A Journal of Social Justice, 22.1, Spring, pg 7]

Since the space race began 50 years ago with the launch of Sputnik, the space environment around Earth has become overcrowded with satellites and space debris, so much so, that circumterrestrial space has become a dangerous place with an increasing risk of collision and destruction. Thousands of pieces of space junk created from launches orbit the Earth in the same orbit as satellites, putting them at risk of collision. Every time a rocket is launched, debris from the rocket stages are put into orbital space. In 2009 there was a disastrous collision between an Iridium satellite and a piece of space junk that destroyed the satellite. In 2007 China blew up one of its defunct satellites to demonstrate its antiballistic missile capabilities, increasing the debris field by 15%. There are no international laws prohibiting anti-satellite actions. Every year, since the mid 1980s, a treaty has been introduced into the UN for a Prevention of an Arms Race in Outer Space (PAROS), with all parties including Russia and China voting for it except for the US. How can we hope to pursue a peaceful and environmentally sound route of space exploration without international laws in place that protect space and Earth environments and guarantee that the space race to the moon and beyond does not foster a war over space resources? Indeed, if the space debris problem continues to grow unfettered or if there is war in space, space will become too trashed for launches to take place without risk of destruction. 

Space debris stops exploration- proliferation of debris and high velocity

Universe today 7/21/2009 [“Space Debris”, July 21st, 2009, http://www.universetoday.com/35190/space-debris/]
One of the emerging concerns in space exploration is space debris; the outer space equivalent of pollution on Earth. Over the past 40 years, abandoned or obsolete man made space objects have been left in orbit around the Earth. In general we don’t worry much about them because most will eventually fall out of their orbit and burn up in the Earth’s atmosphere. However, these objects can collide creating the scattered fragments we call space debris. The problem is further exacerbated by two facts. First, these objects are traveling at very high velocities around the earth. To put this in perspective, a bullet is deadly because it is an object traveling at high speeds; its momentum comes mainly from its high velocity. Now think of much smaller objects traveling at speeds 10 times faster than a bullet; there are thousands of them out there, and they can come from any direction at any time. This is the environment most space craft and astronauts operate under on a regular basis. The second problem is the proliferation of space debris. As space debris scatters, they collide with other objects to create even more debris and so on. This phenomenon is call the Kessler syndrome. While space debris might be a manageable threat now, it can seriously hinder space exploration in the future if not dealt with. The seriousness of the situation came with two recent events in space. The International Space Station had to alter its orbit to avoid a particularly dangerous patch of space debris. The damage, even to a station as well armored as this one, would have been in the millions and halted a lot of important research. The second event was the first collision of two satellites in February of 2009. What if this had happened to a major communications satellite? The damage would also have high cost and only further exacerbate the problem with more space debris. 

Exploration Bad – Space Disease

Space travel spreads virus epidemics.

Robert Roy Britt 2k, Senior science writer, managing editor of LiveScience,  1/21/2k  http://www.space.com/scienceastronomy/planetearth/flu_in_space_000121.html
So say Sir Fred Hoyle and Chandra Wickramasinghe of the University of Wales at Cardiff. And while there is much doubt by many other scientists that the flu comes from space, Hoyle and Wickramasinghe are generating a lot of interest with their idea. In a new paper, to be published in an upcoming issue of the Indian journal Current Science, the researchers present data that show how previous periods of high sunspot activity coincided with flu pandemics (large-scale epidemics). A roughly 11-year cycle of solar activity is increasing now and is expected to peak soon, other scientists agree. Hoyle and Wickramasinghe say we can expect another flu pandemic to accompany the solar peak "within weeks." By that claim, perhaps debate over their research will soon be settled. Injecting the flu into our atmosphere The researchers say that the virus, or a trigger that causes it, is deposited throughout space by dust in the debris stream of comets, which are thought by many researchers to harbor organic material. As Earth passes through the stream, dust (and perhaps the virus) enters our atmosphere, where it can lodge for two decades or more, until gravity pulls it down.

Space exploration brings new strains of space viruses.

Bruce K. Gagnon 99 “Space Exploration and Exploitation” Global Network against Weapons and Nuclear Power in Space, http://www.space4peace.org/articles/scandm.htm
Potential dangers do exist though. Barry DiGregorio, author and founder of the International Committee Against Mars Sample Return, has written that "…any Martian samples returned to Earth must be treated as biohazardous material until proven otherwise." At the present time NASA has taken no action to create a special facility to handle space sample returns. On March 6, 1997 a report issued by the Space Studies Board of the National Research Council recommended that such a facility should be operational at least two years prior to launch of a Mars Sample Return mission. Reminding us of the Spanish exploration of the Americas, and the smallpox virus they carried that killed thousands of indigenous people, DiGregorio warns that the Mars samples could "contain pathogenic viruses or bacteria."

Space exploration to Mars brings deadly microbes

Nigel Hawkes, journalist, 12/3/04 [ “The Threat from Life on Mars,” THE TIMES, December 3, 2004, http://www.surfingtheapocalypse.net/forum/index.php?id=38418]

Earths defences may need to be boosted against risk of potentially deadly microbes returning on space probes

EARTH must take precautions to avoid contamination from lifeforms that must now be presumed to exist on Mars, leading scientists gave warning yesterday. Potentially deadly microorganisms could be returned to Earth on a probe which is being planned to collect samples from the Martian surface.
The warning comes after a detailed scientific analysis of data sent back by the roving vehicle Opportunity which landed on Mars on January 25.

Jeffrey Kargel of the US Geological Survey said that protection of our own planet from alien forms of life requires the assumption that Martian life exists. Before proceeding with sample returns or human missions to Mars, we must review measures for planetary biological protection.�
His warning appears in Science magazine in an article accompanying the first formal publication of the mass of data from Opportunity, which continues to operate on the Martian surface.

Microbes became extremely dangerous in space

Barry E. DiGregorio,Author and Journalist, 2/1/08 [ “Deadly Microbes From Outer Space”, February 1st, 2008, http://discovermagazine.com/2008/feb/deadly-microbes-from-outer-space]

For astronauts toiling in the close quarters of the International Space Station or on a shuttle to Mars, an ordinary germ would be risky enough. But a recent experiment published in the Proceedings of the National Academy of Sciences has shown that a microbe can turn even more dangerous in space than on Earth. In that study, a bacte​rium particularly nasty for humans—salmonella—was shown to become more virulent after just 83 hours of growing in space.

The experiment on the space shuttle Atlantis was designed to explore how a lack of gravity affects disease-causing microbes in space. Astronauts aboard the space shuttle grew the salmonella, and back on Earth researchers used it to infect a group of mice. For comparison, bacteria grown in a laboratory on Earth in normal gravity infected another group of mice. The mice infected with the space-grown germs had a mortality rate almost three times higher than that of mice given germs grown in normal gravity.

Researchers noticed that while on board the space shuttle, the salmonella encased themselves in a biofilm, a protective coating that is notoriously resistant to anti​biotics. Several follow-up experiments on space shuttle flights over the next few years will look to see whether other bacteria undergo similar changes in virulence in microgravity.

Space makes viruses more deadly

Space.com, 6/1/2011, [“Spaceflight May Compromise Immune System, Study Finds”, June 1st, 2011, http://www.space.com/11844-spaceflight-compromise-immune-system-study-finds.html]

Space is hardly an ideal place to become ill, and because of this, astronauts take precautions to avoid getting sick before a mission. But a long journey in space may actually compromise the immune system and make astronauts more susceptible to disease, a new study suggests. The results show flying in space reduces the integrity of antibodies, making them less able to fight off disease. The study was conducted in salamanders, and it's not clear if the same thing happens in humans. But the findings agree with those of several earlier studies on astronauts that have suggested space travel weakens the immune system. The study "reinforces the need" to develop effective drugs or nutritional measures to bolster a weakening immune system, said study researcher Jean-Pol Frippiat, of the Université Henri Poincaré-Nancy in France. Salamanders in outer space Antibodies are proteins produced by the body's immune system to help fight off foreign invaders, such as bacteria and viruses. The antibody will bind to a specific part of the organism, and this target is known as the antigen. To make antibodies that bind tightly to antigens, antibodies mutate their genes at a high rate via a process called somatic hypermutation. Frippiat and his colleagues used salamanders to study spaceflight's effects on somatic hypermutation. These amphibians use the same cellular mechanisms to generate antibodies as humans do. One group of salamanders remained on Earth and one was sent to space. The researchers then immunized the animals by injecting them with a cow protein. The salamanders should create antibodies to bind to this protein. The salamanders in space carried out somatic hypermutation at a lower frequency than did the salamanders on the ground. That means that the quality of the antibodies in space was reduced and these salamanders would be less able to fend off invaders, Frippiat said. Role of gravity The study "brings together yet more evidence that the immune system is dependent on gravity," Millie Hughes-Fulford, a NASA science astronaut and molecular biologist, said in a statement. "Dependence on gravity should be no surprise since all of Earth's jawed vertebrates developed in Earth's gravity, and it would be logical to expect that some systems would require gravity for normal function," Hughes-Fulford said. 

Exploration Bad – Earth Diseases Spread

Space travel reactivates latent viruses- study conducted by NASA

Duane L. Pierson and Satish K. Mehta, Duane L. Pierson, Ph.D., Johnson Space Center, Houston, TX and Satish K. Mehta, Ph.D., Enterprise Advisory Services, Incoporated, Houston, TX, 5/27/2011  [“Incidence of Latent Virus Shedding During Space Flight (Latent_Virus)”, May 27, 2011, http://www.nasa.gov/mission_pages/station/research/experiments/Latent_Virus.html, MA]

The Incidence of Latent Virus Shielding During Spaceflight (Latent Virus) study will support and expand information on latent viruses - or those inactive in the human system - that can reactivate in space flight, such as a cold sore. Latent virus reactivation may be an important threat to crew health during extended space missions, as crewmembers live and work in a closed environment. Potential applications of this research include the development of a rapid and sensitive diagnostic method for identifying crewmembers at increased risk of illness due to viral infections. New technology from this investigation benefits both NASA and commercial applications. 

Risks associated with most bacterial, fungal, viral and parasitic pathogens can be reduced by a suitable quarantine period before the flight and by appropriate medical care. However, latent viruses (viruses that lie dormant in cells, such as herpes viruses that cause cold sores) already inside the cells of crewmembers are unaffected by such actions and pose an important infectious disease risk to crewmembers involved in space flight and space habitation.

Weakening of the immune system of astronauts that may occur in the space environment could allow increased reactivation of the latent viruses and increase the incidence and duration of viral shedding. Such a result may increase the concentration of herpes and other viruses in the spacecraft.

Latent herpes viruses pose an important infectious disease risk to crewmembers involved in space flight and space habitation. The risk certainly increases as the mission duration increases. Risks that are associated with most bacterial, fungal, viral, and parasitic pathogens can be reduced by a suitable quarantine period before the flight and by appropriate medical care. However, latent viruses are unaffected by such actions. The observed decrements in the immune response resulting from space flight may allow increased reactivation of the same herpes viruses and may increase the incidence and duration of viral shedding. Such a result may increase the concentration of herpes viruses in the spacecraft. Particulates (including viruses) do not settle out of the air in the microgravity conditions of space flight. Additional characteristics of space flight, such as living in relatively crowded conditions in a closed environment and using recycled air and water, will increase the potential for transfer of viruses among the crewmembers. This study will help determine the characteristics of viral parameters such as latent virus reactivation, shedding, and crew exchange during space flight, and is an integral part of ongoing efforts to accumulate microbiological data concerning the exposure of astronauts to potentially infectious agents.

Latent Disease are very probable- NASA experiment proves

Duane L. Pierson and Satish K. Mehta, Duane L. Pierson, Ph.D., Johnson Space Center, Houston, TX and Satish K. Mehta, Ph.D., Enterprise Advisory Services, Incoporated, Houston, TX,5/27/ 2011  [“Incidence of Latent Virus Shedding During Space Flight (Latent_Virus)”, May 27, 2011, http://www.nasa.gov/mission_pages/station/research/experiments/Latent_Virus.html, MA]

Many of the biological samples that are collected from astronauts immediately before and following space flight have proven valuable for several investigators. Saliva samples collected from crew members traveling on the Shuttle to and from ISS, since 2000, have provided preliminary results for the Latent Virus investigation. For this investigation, Epstein-Barr (EBV) and Varicella zoster (VZV) viruses were studied using the saliva samples. The data that were collected indicate that latent viruses can become infectious under stressful conditions such as space flight.
Thirty-two healthy astronauts were studied for EBV reactivation on ten space shuttle missions since 2000. This study revealed that the increased stress of space flight may cause latent virus reactivation in astronauts. The astronauts who were studied served as either commander, pilot or mission specialists; these are all different positions that carry their own unique stresses. Potential EBV reactivation in astronauts was shown by three measures, EBV presence in saliva, number of copies of viral EBV DNA in saliva and titer of antibodies to EBV viral antigens. Data revealed that there was no correlation between the shedding frequency of EBV in the saliva and the amount of EBV DNA in the saliva. EBV antibody titers increased before flight and continued to increase three days post flight. The amount of EBV DNA increased as the number of days in space increased. The pattern and amount of EBV shedding in the astronauts likely correlated to various events that occurred during space flight. The types, levels and combination of stresses experienced before, during and after flight, as well as the different ways individuals cope with stress may result in changes in the EBV shedding frequency (Pierson 2005).
Eight healthy astronauts were studied during three shuttle missions to determine the cause of VZV reactivation in a healthy adult astronaut two days before flight. Ten subjects (not astronauts) that remained on Earth were used as controls in this investigation. Polymerase Chain Reaction (PCR) analysis was performed on DNA samples extracted from the saliva of the subjects. Before flight all samples from the experimental subjects were negative for VZV DNA, during flight VZV DNA was detected in 87% of the astronauts, following return to Earth VZV DNA was detected in only 19% of the astronauts tested. During this same time frame no VZV DNA was detected in saliva samples of the control subjects. VZV, like EBV, can reactivate during stressful situations such as space flight (Mehta 2004).
Each virus--EBV and VZV--has its own unique timing when reactivation due to stress. EBV appeared to increase at all phases of space flight (preflight, in-flight and postflight), while VZV DNA increased as space flight approached and decreased postflight. (Evans et al. 2009)

Space flights decrease overall health-Can cause herpes and Chicken Pox

The New York Times, 11/27/2001 [”VITAL SIGNS: CAUSE AND EFFECT; Off to Mars, Then to the Drugstore”, November 27th, 2001, http://www.nytimes.com/2001/11/27/health/vital-signs-cause-and-effect-off-to-mars-then-to-the-drugstore.html]

Besides the obvious perils, hazards for long-distance space travelers may also lurk within their own bodies. A new study reports that space travel appears to lend vigor to viruses that lie dormant in many people. Under normal circumstances, the body can fight off these viruses -- including the ones that cause herpes and chickenpox -- with little effort. But with space travel, it appears, things may change. In the current issue of Psychosomatic Medicine, researchers at NASA and the University of Texas Medical Branch at Galveston described examinations of 28 shuttle astronauts from 1997 to 1999. The lead author, Dr. Raymond Stowe, and his colleagues focused on the Epstein-Barr virus, which has been linked to infectious mononucleosis, chronic fatigue and possibly lymphoma. The researchers reported that the blood of a dozen astronauts showed weakened immune responses to Epstein-Barr and greater levels of the virus's reproduction. While the finding may not pose a threat to astronauts on shorter missions, it may raise issues for longer flights, the researchers said. The culprit, they said, may be stress, based on urine samples showing elevated levels of hormones linked to it. 

Exploration Bad – Disease Impacts

New diseases result in extinction.

Souden 2k, David: former Research Fellow in History at Emmanuel College, Cambridge, consultant to the Cambridge Group for the History of Population and Social Structure [“Killer Diseases,” Factsheet, http://darrendixon.supanet.com/killerdiseases.htm]
Nature's ability to adapt is amazing - but the consequences of that adaptation are that mutations of old diseases, we thought were long gone, may come back to haunt us. But of all these new and old diseases, AIDS poses the greatest threat. It has the capacity to mutate and evolve into new forms, and the treatments that are being developed have to take account of that. Yet the recent history of life-threatening and lethal diseases suggests that even if we conquer this disease, and all the others described here, there may be yet another dangerous micro-organism waiting in the wings. The golden age of conquering disease may be drawing to an end. Modern life, particularly increased mobility, is facilitating the spread of viruses. In fact, some experts believe it will be a virus that leads to the eventual extinction of the human race.

New disease most likely to cause extinction

 AMNH, The American Museum of Natural History ,98 [“ How did Hyperdisease cause extinctions?”, 1998, http://www.amnh.org/science/biodiversity/extinction/Day1/disease/Bit2.html]
It is well known that lethal diseases can have a profound effect on species' population size and structure. However, it is generally accepted that the principal populational effects of disease are acute--that is, short-term. In other words, although a species many suffer substantial loss from the effects of a given highly infectious disease at a given time, the facts indicate that natural populations tend to bounce back after the period of high losses. Thus, disease as a primary cause of extinction seems implausible. However, this is the normal case, where the disease-provoking pathogen and its host have had a long relationship. Ordinarily, it is not in the pathogens interest to rapidly kill off large numbers of individuals in its host species, because that might imperil its own survival. Disease theorists long ago expressed the idea that pathogens tend to evolve toward a "benign" state of affairs with their hosts, which means in practice that they continue to infect, but tend not to kill (or at least not rapidly). A very good reason for suspecting this to be an accurate view of pathogen-host relationships is that individuals with few or no genetic defenses against a particular pathogen will be maintained within the host population, thus ensuring the pathogen's ultimate survival. But diseases don't always do what is expected. In recent decades, we have gained much experience with, and some understanding of, "new" or "emerging" diseases. Emerging diseases may be defined as ones that have only recently appeared in a host species. In general, they are caused by viruses or bacteria that have managed to cross a species boundary from their original host to a new one. AIDS is perhaps the current archetypal example of this: the immunodeficiency virus that infects humans is clearly derived from one or more strains of SIDV (simian immunodeficiency virus) infecting certain species of African monkeys. The transfer event probably occurred in the 1950s, perhaps a little earlier, but it is clear that AIDS is a new human disease. There are a number of other emerging diseases in humans. Although they are caused in several different ways, from our standpoint the most significant thing about them is that they are usually not "benign" by anyone's definition. In effect, they have not sorted out their living arrangements with their hosts yet, and are often extremely virulent. Although there is no predicting when a population will be challenged by a "new" disease, one of the ways in which the transfer occurs is when two species that were not previously in contact come suddenly into proximity. A good example of this in a nonhuman context is the introduction of rinderpest into African ungulates at the end of the 19th century. Rinderpest, which is in the same family as human measles, had originally appeared in Asian ungulates, and had long since evolved into a benign parasite-host relationship involving domesticated Asian cattle. Asian cattle were imported in large numbers into East Africa in the 1890s; some individuals evidently came with rinderpest infections. The virus causing rinderpest transferred to a variety of African bovids, causing immense carnage within the period of a few decades. Although no species was completely wiped out, some hartebeest species probably lost 80% of their populations. Scientists believe that disease may have been largely or exclusively responsible for a few of the mammal and bird extinctions occurring on the planet in the last 500 years, but the number is not large. However, things may have been very different in prehistoric times, especially in the case of many islands. From an epidemiological point of view, the world's islands were like isolation chambers. When people arrived for the first time, the chambers were opened to all kinds of foreign influences almost overnight. And, MacPhee and Marx argue, when the floodgates were opened, along with the rats, mice, pigs, dogs and so on came pathogens to which local species had never been exposed previously. In Madagascar, for example, we are fairly certain that substantial colonization did not begin until about 2,000 years ago. By AD 500, the island had lost about two dozen megafaunal vertebrates, including gorilla-sized lemurs and half-ton elephantbirds. There is virtually no sign of human hunting in the archeological record. Did the species die out because of introduced diseases? The hyperdisease hypothesis relies on many of the same observations that tend to support the overkill hypothesis, but arranges them differently and, of course, gives no primacy to human hunting as a cause of extinction Thus, MacPhee and Marx are on the same side of the "early first Americans" argument that Martin is. Because the disease argument only works during the period that the pathogen is extremely virulent (before it enters into a benign state with respect to its new hosts), they couple first human arrival with the sudden onset of extinctions. A very protracted period of human occupation would be essentially inconsistent with the hyperdisease model. They also argue that the survival of large mammals in Africa is well explained by the notion of co-evolution, but in this case the co-evolution involved the disease pool: humans (and pre-humans) and African mammals had been exposed to, and traded off, similar series of diseases for millions of years. Some of the same objections made to overkill apply to hyperdisease. If the faunal collapse was so extremely sudden, as it has to have been for the disease hypothesis to make sense, where is the body count? If mammal species were going back and forth across the Bering land bridge all the time during the last 65 million years, as the fossil record demonstrates, why did the explosion of extinctions have to await the arrival of humans? Were humans really the original host of the hyperdisease pathogens, and, if so, what is the identity of these killers? 

Disease spread will cause extinction.

Steinbruner 98 Senior Fellow at Brookings Institution [John D., “Biological weapons: A plague upon all houses,” Foreign Policy, Dec 22
It  s a considerable comfort and undoubtedly a key to our survival that, so far, the main lines of defense against this threat have not depended on explicit policies or organized efforts. In the long course of evolution, the human body has developed physical barriers and a biochemical immune system whose sophistication and effectiveness exceed anything we could design or as yet even fully understand. But evolution is a sword that cuts both ways: New diseases emerge, while old diseases mutate and adapt. Throughout history, there have been epidemics during which human immunity has broken down on an epic scale. An infectious agent believed to have been the plague bacterium killed an estimated 20 million people over a four-year period in the fourteenth century, including nearly one-quarter of Western Europe's population at the time. Since its recognized appearance in 1981, some 20 variations of the mv virus have infected an estimated 29.4 million worldwide, with 1.5 million people currently dying of AIDS each year. Malaria, tuberculosis, and cholera--once thought to be under control--are now making a comeback. As we enter the twenty-first century, changing conditions have enhanced the potential for widespread contagion. The rapid growth rate of the total world population, the unprecedented freedom of movement across international borders, and scientific advances that expand the capability for the deliberate manipulation of pathogens are all cause for worry that the problem might be greater in the future than it has ever been in the past. The threat of infectious pathogens is not just an issue of public health, but a fundamental security problem for the species as a whole.

Exploration Bad – Disease Impact Magnifier

Space travel makes bacteria more harmful- Worsens the human immune system

ABC NEWS 9/25/2007 [“Space travel makes bacteria more deadly: study”, September 25th 2007, http://www.abc.net.au/news/stories/2007/09/25/2042694.htm]

Microbiologists have found that bugs deliberately taken into space on board the space shuttle Atlantis became three times more deadly than those cultivated on Earth. The US scientists say the results are relevant for future space travel, particularly since missions are now being planned further afield and for much longer periods. And they say their work could also have applications in the treatment of infectious diseases on Earth. When Atlantis blasted off on a 12-day mission in September last year, it was carrying six astronauts and some salmonella. The bacteria was part of an experiment led by researchers from Arizona State University. During the 12-day mission, one of the astronauts activated the growth of the bacteria. When the mission returned, the bugs were compared with a control batch cultured on Earth. The space bugs were found to be three times as deadly to mice as the control bugs. Cheryl Nickerson is an associate professor at the Centre for Infectious Diseases and Vaccinology at Arizona State University, and lead author of the study. "We know that reports suggest that there are aspects of the astronauts' immune systems that don't function quite as well in flight as they do on the ground, and so that suggested increased risk for infectious disease events," she said. "In particular, when we start looking at these future missions ... as we continue to push the frontiers and explore our universe, we're going to be extending both our duration, in terms of our length of time, that we send humans into space, and also they're going to be much further out in space and much further away from Earth than they have been. "As we start to make those kinds of changes in space flight, there comes with that an increased risk of infectious disease." 

The human immune system doesn’t work properly in space- NASA scientists prove

NASA, National Aeronautics and Space Administration, 1/23/2002  [“Cell Wars, Immune cells vs. invaders: it's a war going on in every healthy human body. When the combatants travel to space, say NASA scientists, curious things happen...”, January 23, 2002, http://science.nasa.gov/science-news/science-at-nasa/2002/23jan_cellwars/]

January 23, 2002:  When you wake up, maybe you yawn, switch off your alarm clock, and listen for the perking of an automatic coffee maker -- a normal morning routine on Earth.

But if you were in orbit, the first thing you'd do is take a little roll of cotton, swish it around in your mouth, and then drop it in a tube filled with preservative. The cotton collects viruses, and the goal of that good-morning ritual is to help determine why astronaut saliva contains more viruses in space than it does on the ground.
Our bodies are chock-full of tiny invaders: bacteria, viruses, protozoans. Multitudes inhabit our gut, more slip in on the food we eat and through the air we breathe. Usually they're not a problem. Indeed, some are even helpful -- and the ones that aren't are kept in check by our vigorous immune system, which marks and destroys pathogens before they get out of control. Without immune systems, humans would die.

In space, our immune system functions differently. This complex system consists, essentially, of disease-fighting cells that can travel throughout the body. There are many kinds of immune cells; two of the most important are B-cells, which send out antibodies -- proteins that latch onto germs or other problem-causing invaders, flagging them as invaders to be destroyed, and T-cells, which are the soldiers of the system, physically attacking and destroying pathogens.

In space, these cells don't work the way they do on the ground. T-cells, for example, don't multiply properly; there aren't as many of them as there should be. They can't move well. They don't signal each other as effectively. Overall, they seem less able to destroy invading germs.

Exploration Bad – Disease – Empirically Proven

The flu came from outer space

Stuart Miller, News Editor from “The Guardian”, 1/19/2000 [“Flu comes from outer space, claim scientists”, January 19th, 2000, http://www.guardian.co.uk/science/2000/jan/19/spaceexploration.medicineandhealth]

 It made the festive season a misery for many and threw NHS policy into crisis. But the flu may have worse in store, according to scientists who claim to have discovered an alarming explanation for the epidemic - a virus from outer space.

Dismissing as dogma the conventional medical wisdom that flu is a virus passed by human contact, the distinguished astrophysicist Sir Fred Hoyle, and his colleague at Cardiff university, Chandra Wickramasinghe, warn that we may be on the brink of a global epidemic.
In a report to be published in the journal Current Science, they claim the outbreak was caused by dust deposited high in the atmosphere by passing comets being forced down to earth by energy generated by cooler patches on the sun's surface, known as sunspots.

They reach the peak of their activity, the maxima, every 11 years, coinciding, the scientists say, with all major flu outbreaks since 1761, including the 1918 Spanish flu pandemic blamed for 20m deaths worldwide. The latest cycle began to peak in September and the maxima is due sometime this year. 

SARS came from space

James Meikle, Health Correspondent for “The Guardian”,5/23/ 03  [“Sars virus 'came from outer space”, May 23rd, 2003, http://www.guardian.co.uk/society/2003/may/23/sars.publichealth, MA]

It is not surprising that the World Health Organisation has had trouble fighting the Sars virus. According to one academic, it has probably came from out of this world.

Professor Chandra Wickramasinghe, of the Cardiff Centre for Astrobiology - a body founded by Cardiff University and the University of Wales College of Medicine - has long held that many plagues have an extraterrestrial origin.

He believes that huge amounts of micro-organisms land on Earth every day, including a tonne of bacteria. Given this, the chances would be that many surprise outbreaks of disease came from space.

He and his colleagues argue, in a research letter to the Lancet medical journal, that a strong case can be made for Sars being one of many illnesses from space, from the plague of Athens in the fifth century BC to the influenza pandemic of 1917-19.

Sars has killed more than 660 people and infected well over 7,000 during the past six months.

"The virus is unexpectedly novel and appeared without warning in mainland China," Prof Wickramasinghe writes.

"A small amount of the culprit virus introduced into the stratosphere could make a tentative fallout east of the great mountain range of the Himalayas, where the stratosphere is thinnest, followed by sporadic deposits in neighbouring areas.

"If the virus is only minimally infective, as it seems to be, the subsequent course of its global progress will depend on stratospheric transport and mixing, leading to a fallout continuing seasonally over a few years."

The WHO and other health bodies believe Sars is a coronavirus, related to a family of viruses that often cause colds.

SARS came from Space- Meteors contain bacteria

CNN 5/23/2003, [“Is SARS from outer space?”, May 23th, 2003, http://articles.cnn.com/2003-05-23/tech/sars.fromspace_1_outer-space-sars-chinese-scientists?_s=PM:TECH]
 The SARS virus might have originated in outer space, according to a scientist in Britain. In a letter to The Lancet medical journal, professor Chandra Wickramasinghe of Cardiff University suggests the virus was introduced to Earth on a comet or meteorite. Comets are known to contain many organic chemicals as well as water. But international scientists are still undecided about research from 1996 purporting to show ancient bacterial forms in a meteorite from Mars. The professor and his team estimate a tonne of bacterial material falls to Earth from space each day. To support his theory, the professor highlights the unique nature and sudden appearance of SARS in China. He points to other mysterious modern epidemics like the Plague of Athens and the influenza pandemic of 1917-19 as also originating from the skies. If the claim is true, travel alerts in China and Canada at the height of the SARS epidemic might not have been enough to stop the virus spreading. Indeed, the professor warns it could still be circulating in the atmosphere, set to fall anywhere on Earth without warning. "We should remain vigilant for the appearance of new foci (unconnected with infective contacts or with China) almost anywhere on the planet. "New cases might continue to appear until the stratospheric supply of the caustic agent becomes exhausted," he said. 

Exploration Bad – Disease – AT: Virii Incompatible

Alien viruses likely transmittable to humans – amino acids prove

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
In that case, one of the most fearsome possibilities for us to worry about would be disease.
Until our recent AIDS epidemic, the concept of plague had grown strange to modern

westerners. Yet, history shows that infection was a major element in countless first-contacts

between human cultures. Often, it played a crucial role. Anthropologist Alfred W. Crosby points

out that the European conquest of the Americas and Oceanea was facilitated by such Eurasian

diseases as measles and smallpox -- sometimes introduced intentionally, but more often quite

inadvertently and, ironically often, quite soon after both sides shook hands over treaties of

friendship!

Some claim alien physiologies would be too incompatible ... that extraterrestrial parasites would

be unable to prey upon human organisms and our organisms would certainly fail against our guests.

But there is wide disagreement about this among biologists.

Stanley Miller, one of the premier experts on the origins of life, has a different opinion. Miller

now believes that biological chemistry throughout the universe involves the same small set of amino

acids and nucleic bases Earth lifeforms use. Those chemicals happen to be the most stable, the best

at forming the complex structures of enzymes and proteins.

Exploration Bad – Disease – AT: Antibiotics Solve

Space creates antibiotic resistant bacteria

 Ian O’Neill, Correspondent in Universe Today, 3/11/2008 [“ Germs Living in Space “Almost Three Times as Likely to Cause Disease” ‘, March 11th, 2008, http://www.universetoday.com/13133/germs-living-in-space-almost-three-times-as-likely-to-cause-disease/]

In one experiment on board Space Shuttle Endeavor (STS-123) launched early this morning (at 2:28 am EST), the reaction of terrestrial bacteria to zero-G will be tested. When compared with test bacteria bred here on Earth, previous studies suggest that germs bred in space are far more potent and are more likely to cause illness to people in space. The Endeavor mission will continue this experiment in the aim to find some way to prevent these microscopic astronauts causing too many problems to the continuing missions on board the International Space Station and future space tourism companies. Until a solution is found, don’t go ordering fish off the in-flight menu on your next spaceship ride… Wherever humans go, a whole zoo of bacteria will follow. Most of the bacteria hitching a ride on our skin and inside our bodies live in symbiosis with us, but occasionally problem bugs like salmonella orÂ Escherichia coli (E-coli) can get out of control, causingÂ problems such as common food poisoning to more serious, life-threatening ailments such as tetanus, diphtheria, syphilis, cholera… (the list is pretty long.) So, as humans venture into space, it is inevitable that bacteria will come too – the whole symbiotic and parasitic jungle – exploring space with us. Bacteria will mutate, often very quickly, adapting to the environment surrounding the little microbes. Mutation is the difference between a bacteria being harmless to becoming deadly. Mutations help bacteria to survive and as an example, they can become antibiotic resistant. This is a huge problem in places where antibiotics are used very regularly (such as hospitals); genetic information is passed down the generations of bacteria (often doubling in population in a matter of minutes). If just one microbe has the genetic ability to survive a type of antibiotic, its number will multiply, creating a strain of “superbug” that can avoid being killed by antibiotics – one of the most basic examples of “natural selection”. Methicillin-resistant Staphylococcus aureus (MRSA) is one particular nasty strain of the otherwise benign Staphylococcus genus which has mutated to resist commonly used antibiotics. It is of paramount importance to understand how bacteria react to space conditions, so problems with potentially dangerous forms of bacteria, such as MRSA can be avoided. Scientists have discovered that the fairly common salmonella bacteria, usually responsible for terrible food poisoning outbreaks here on Earth, is far more likely to cause serious disease in space and has a much faster rate of reproduction in zero-G. The virilence of salmonella increases drastically in the absense of gravity. The findings from the 2006 Space Shuttle Atlantis mission showed that space-borne bacteria are three times more likely to cause harm to humans in space than humans on the ground, further work was obviously needed to address this potentially deadly barrier to the success of space missions. The project leader of these experiments, Dr. Cheryl Nickerson (at the Center for Infectious Diseases and Vaccinology, Arizona State University’s Biodesign Institute), hopes to find ways of blocking potentially deadly bacteria from multiplying so quickly in space and find out why zero-G is such a good environment for bacteria to grow. She headed the 2006 experiments on Atlantis. “We are very fortunate to get a follow up flight opportunity, because in spaceflight, you only get one shot for everything to go just right [...] We saw unique bacterial responses in flight and these responses are giving us new information about how Salmonella causes disease. NASA is giving us the opportunity to independently replicate the virulence studies of Salmonella typhimurium from our last shuttle experiment and to do a follow-up experiment to test our hypothesis about new ways this bacteria causes disease in this unique environment.” – Cheryl Nickerson. This is obviously a high priority experiment for NASA and the future of manned missions into space. More precautions and safeguards need to be put into place so humankind can adapt to this new, microscopic threat, not from unknown alien bacteria, but from our own germs. 

Exploration Bad – Tissue Degeneration

Space flights causes tissue degeneration

 Eduardo Almeida, Ph.D., NASA Ames Research Center, 5/27/2011 [ “Effect of Space Flight on Innate Immunity to Respiratory Viral Infections”, May 27th, 2011, http://www.nasa.gov/mission_pages/station/research/experiments/Mouse_Immunology-2.html]

 Spaceflight exposes living beings to microgravity and increased radiation. These two key features of spaceflight are thought to be responsible for physiological degenerative conditions including bone loss, muscle loss, loss of cardiovascular capacity, defects in wound and bone fracture healing, and impaired immune function. In this study scientists hypothesize that spaceflight factors affect tissue growth and regenerative health via the signaling pathway that controls cell growth and differentiation in tissues. Scientists will test their hypothesis using bone tissue from mice flow in space, and various cell and molecular approaches to study the activation of the -signaling pathway.

Exploration Bad – Cancer

Space exploration causes cancer – empirical data

Cucinotta and Durante 06, Ph.D. Chief Scientist, NASA Space Radiation Program, Prof Marco Durante; PhD GSI and Univ. Darmstad, 5/06 The Lancet Oncology “Cancer risk from exposure to galactic cosmic rays: implications for space exploration[image: image1.png]


 by human beings” [http://www.sciencedirect.com/science/article/pii/S1470204506706957]
In [image: image2.png]
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 astronauts are exposed to: protons; high-energy heavy (HZE) ions that have a high charge (Z) and energy (E); and secondary radiation, including neutrons and recoil nuclei produced by nuclear reactions in spacecraft walls or in tissue. The energy spectrum of GCR peaks near 1 000 MeV per nucleon, and these particles are so penetrating that shielding can only partly reduce the doses absorbed by the crew. Thick shielding has problems for spacecraft launch systems because of its mass, and would only reduce effective GCR dose by no more than 25% with aluminium or by about 35% with the more-efficient polyethylene. Present shielding approaches cannot be regarded as a solution for the issue of radiation exposure in [image: image4.png]
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 with the exception of solar proton events, which are effectively absorbed by shielding.4 On travelling to Mars, every cell nucleus in an astronaut's body would be hit by a proton or secondary electron (eg, electrons of the target atoms ionised by the HZE ion) every few days and by an HZE ion about once a month.5 Whole-body doses of 1–2 mSv per day accumulate in interplanetary [image: image6.png]
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 and about 0·5–1 mSv per day on planetary surfaces.6 The high ionisation power of HZE ions makes them the main contributor to risk, despite the low frequency at which they might hit a cell nucleus compared with protons. To undertake ground-based research into [image: image8.png]
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 radiation, special facilities are needed to accelerate charged particles (from protons to iron) to very high energies. Only a few such facilities exist in the world, and the National Aeronautics and [image: image10.png]
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 Administration (NASA) has invested in a new facility at Brookhaven National Laboratory, Long Island, NY, USA. On Earth, radiation workers or patients are most frequently exposed to low-linear-energy-transfer (LET) radiation such as γ-rays or x-rays. Epidemiological data, mainly from survivors of the atomic bomb in Japan,7 enable risk estimation of low-LET (ie, sparsely ionising) radiation. However, because no data for exposure to protons and HZE ions exist in human beings, risk estimates for exposure to GCR must rely entirely on experimental model systems and biophysical calculations. At present, predictions are made by use of the double-detriment lifetable for an average population such as that of the USA, which consists of age-dependent and sex-dependent rates of death combined with a model of radiation-induced cancer-mortality rates.2 and 3 The model used for cancer mortality from radiation is based on studies of survivors of atomic bombs,7 which are assumed to be scalable to other populations, dose rates, and radiation types. Two scaling variables with large uncertainties are: the radiation-quality factor, Q, which estimates the increased effectiveness of HZE ions compared with γ-rays for the same dose; and the dose and dose-rate effectiveness factor (DDREF), which reduces estimates of cancer risk at high doses and dose-rates when dose-rates are low (ie, <0·05 Gy/h). The table shows risks for extended missions to the moon and Mars; in this table, 95% CI are reported that account for uncertainties3 in epidemiological data, [image: image12.png]
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 environments, radiation quality, and DDREF. Maximum acceptable levels of risk for astronauts are typically set at 3% fatal risk (eg, risk of mortality from cancer),2 and 3 but the large uncertainties in predictions and the likelihood of other fatal or morbidity risks (eg, risk of disease) for degenerative diseases precludes whether or not a mission can be made to Mars. Use of data from survivors of atomic bombs to scale mortality for radiation risk to astronauts in [image: image14.png]
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 introduces many uncertainties3 into risk estimates, and important questions remain with respect to the accuracy of any scaling approach because of qualitative differences in the biological effects of HZE ions and γ-rays. 

Exploration Bad – Ozone

A.  Increased space launches risks massive ozone destruction.

Union of Concerned Scientists 02, (The Science of Ozone Depletion "© Union of Concerned Scientists Page Last Revised: 10.24.2002", http://www.ucsusa.org/global_environment/archive/page.cfm?pageID=551)
The solid rocket strap-on motors used in the most powerful space launch systems -- the US space shuttle and the Titan IV, as well as the European Ariane V -- produce copious amounts of HCl and possibly other reactive chlorine-containing exhaust products. Since these strap-on motors burn well into the stratosphere, a significant fraction of their exhaust gases is deposited there. The plume from each launch causes a temporary "mini" ozone hole, although since space launch trajectories are slant paths, the ozone depletion is not stacked up over a single surface point. Current launch levels are so low that the stratospheric chlorine injected by space launches is only a few tenths of a percent of that due to halocarbon decomposition. But if more frequent space launches occur in the future, care should be taken to design more stratospherically benign rocket propulsion systems for both US and foreign launch systems.

B.  Ozone destruction causes extinction.

Anna Goodwin et al, students at the University of Bristol, 2001, (http://www.priweb.org/ed/ICTHOL/ICTHOLrp/82rp.htm)
The Permian-Triassic boundary extinction was the largest extinction the world has ever experienced. About 90 percent of all species vanished in this mass extinction 250 million years ago. Approximately 85% of all marine species and 70% of all terrestrial species went extinct in less than one million years. By studying the species which became extinct at this time, the rate at which they became extinct, and the regions of the Earth in which the greatest extinction occurred, hypotheses about possible methods for the cause of extinction have been devised. There are many theories which have been developed to understand this historic mass extinction. One theory is the formation of a super-continent which caused a reduction of shallow continental shelves. Such a reduction in oceanic continental shelves would result in ecological competition for space, perhaps acting as an agent for extinction. However, although this is a viable theory, the formation of Pangaea and the ensuing destruction of the continental shelves occurred in the early and middle Permian, and mass extinction did not occur until the late Permian Impact from an extraterrestrial object is a common theory for the explanation of this extinction. The collision wasn't directly responsible for the extinction but rather triggered a series of events, such as massive volcanism and changes in ocean oxygen, sea level and climate. Those in turn led to species extinction on a wholesale level. The collision would either weaken or kill much of the life that thrived during this time. Dust clouds and CO2 in the atmosphere would have caused major climate changes for the species and make it unsuitable for them to thrive. Evidence of increased levels of atmospheric levels of CO2 exists in the fossil record. Glaciation is also a viable theory. Simultaneous glaciation events on the north and south poles could have caused rapid warming and severe climatic fluctuations. In temperate zones, there is evidence of significant cooling and drying in the sedimentological record, shown by thick sequences of dune sands and evaporites, while in the polar zones, glaciation was prominent. This caused severe climatic fluctuations around the globe, and is found by sediment record to be representative of when the Permian mass extinction occurred. Another theory is volcanism. Basaltic lava eruptions in Siberia were large and sent a quantity of sulphates into the atmosphere. Evidence in China supports that these volcanic eruptions may have been silica-rich, and thus explosive, a factor that would have produced large ash clouds around the world. The combination of sulphates in the atmosphere and the ejection of ash clouds may have lowered global climatic conditions. The age of the lava flows has also been dated to the interval in which the Permian mass extinction occurred. Other than changes in atmospheric carbon, no other evidence exists for this theory. Scientists are working to precisely date volcanic ash from Permian fossil reefs in Texas and China. This will provide a kind of timeline for the extinction to build a global database of extinction for the Permian Age, which species died, where they died and when they died. This too will help him determine the timing of the extinction in more detail and highlight gaps in the fossil record that may be distorting palaeontologists' understanding of when various organisms went extinct and how rapidly they did so. Lastly, a new theory has been proposed- the Supernova explosion. A supernova occurring 30 light years away from earth would release enough gamma radiation to destroy the ozone layer for several years. Subsequent exposure to direct ultra-violet radiation would weaken or kill nearly all existing species. Only those living deep in the ocean will be secured. Sediments contain records or short-term ozone destruction-large amounts of NOx gasses and C14 plus “global and atmospheric cooling.” With sufficient destruction of the ozone layer, these problems could cause widespread destruction of life.

Exploration Bad – Ozone Extensions

The aff expands the launch industry, and these launches aren’t prohibited in the Montreal Protocol – It’s worse than aerosols.

The Register 09 April 1st, “Space launches could be capped to save ozone layer” http://www.theregister.co.uk/2009/04/01/space_rockets_kill_ozone/
American researchers have warned that space rockets could do more damage to the ozone layer than old-school spray-cans and fridges. "As the rocket launch market grows, so will ozone-destroying rocket emissions," said Professor Darin Toohey, atmosphere and ocean scientist at Colorado Uni. "If left unregulated, rocket launches by the year 2050 could result in more ozone destruction than was ever realized by CFCs." Chlorofluorocarbons (CFCs) were banned from use in aerosol cans, freezer refrigerants and air conditioners by the Montreal Protocol in 1987. Some scientists believe that the upper-atmosphere ozone layer - which protects the Earth's surface from harmful solar ultraviolet - will return to normal by 2040 as a result. But Toohey and his collaborators say the potential damage caused by rocket exhaust has been ignored. "The Montreal Protocol has left out the space industry, which could have been included," says the prof.

There is direct link between space launch and ozone depletion – And, the aff triggers more launches which worsens the impact.

Ross et al 2009 (Martin Ross, Darin Toohey, Manfred Peinemann, Patrick Ross - The Aerospace Corporation in Los Angeles, U of Colorado, and Embry-Riddle Aeronautical U). "Limits on the Space Launch Market Related to Stratospheric Ozone Depletion." Astropolitics, Volume 7, Issue 1, January.
Abstract Solid rocket motors (SRMs) and liquid rocket engines (LREs) deplete the global ozone layer in various capacities. We estimate global ozone depletion from rockets as a function of payload launch rate and relative mix of SRM and LRE rocket emissions. Currently, global rocket launches deplete the ozone layer ∼0.03%, an insignificant fraction of the depletion caused by other ozone depletion substances (ODSs). As the space industry grows and ODSs fade from the stratosphere, ozone depletion from rockets could become significant. This raises the possibility of regulation of space launch systems in the name of ozone protection. Large uncertainties in our understanding of ozone loss caused by rocket engines leave open the possibility that launch systems might be limited to as little as several tens of kilotons per year, comparable to the launch requirements of proposed space systems such as spaceplanes, space solar power, and space reflectors to mitigate climate change. The potential for limitations on launch systems due to idiosyncratic regulation to protect the ozone layer present a risk to space industrial development. The risk is particularly acute with regard to the economic rationale to develop low-cost, high flight rate launch systems.
The aff requires frequent launches and this will destroy the ozone layer more than ever.

Red Orbit 09 April 1st, “Regulation Needed For Rocket Launches” http://www.redorbit.com/news/space/1664077/regulation_needed_for_rocket_launches/
Future ozone losses from unregulated rocket launches will eventually exceed ozone losses due to chlorofluorocarbons, or CFCs, which stimulated the 1987 Montreal Protocol banning ozone-depleting chemicals, said Martin Ross, chief study author from The Aerospace Corporation in Los Angeles. The study, which includes the University of Colorado at Boulder and Embry-Riddle Aeronautical University, provides a market analysis for estimating future ozone layer depletion based on the expected growth of the space industry and known impacts of rocket launches. "As the rocket launch market grows, so will ozone-destroying rocket emissions," said Professor Darin Toohey of CU-Boulder's atmospheric and oceanic sciences department. "If left unregulated, rocket launches by the year 2050 could result in more ozone destruction than was ever realized by CFCs." A paper on the subject by Ross and Manfred Peinemann of The Aerospace Corporation, CU-Boulder's Toohey and Embry-Riddle Aeronautical University's Patrick Ross appeared online in March in the journal Astropolitics. Since some proposed space efforts would require frequent launches of large rockets over extended periods, the new study was designed to bring attention to the issue in hopes of sparking additional research, said Ross. "In the policy world uncertainty often leads to unnecessary regulation," he said. "We are suggesting this could be avoided with a more robust understanding of how rockets affect the ozone layer." Current global rocket launches deplete the ozone layer by no more than a few hundredths of 1 percent annually, said Toohey. But as the space industry grows and other ozone-depleting chemicals decline in the Earth's stratosphere, the issue of ozone depletion from rocket launches is expected to move to the forefront. Today, just a handful of NASA space shuttle launches release more ozone-depleting substances in the stratosphere than the entire annual use of CFC-based medical inhalers used to treat asthma and other diseases in the United States and which are now banned, said Toohey. "The Montreal Protocol has left out the space industry, which could have been included." Highly reactive trace-gas molecules known as radicals dominate stratospheric ozone destruction, and a single radical in the stratosphere can destroy up to 10,000 ozone molecules before being deactivated and removed from the stratosphere. Microscopic particles, including soot and aluminum oxide particles emitted by rocket engines, provide chemically active surface areas that increase the rate such radicals "leak" from their reservoirs and contribute to ozone destruction, said Toohey. In addition, every type of rocket engine causes some ozone loss, and rocket combustion products are the only human sources of ozone-destroying compounds injected directly into the middle and upper stratosphere where the ozone layer resides, he said.

*** Aliens Exist and Are Bad ***

Aliens Exist

Aliens Exist and Space exploration leads to contact with aliens- Astronaut proves

Ben Farmer News Reporter 7/24/08 [ “Aliens exist, but NASA covers them up says astronaut, July 24th, 2008, http://www.telegraph.co.uk/news/2453700/Aliens-exist-but-NASA-covers-them-up-says-astronaut.html, MA]

Dr Edgar Mitchell, said he was aware of several UFO visits during his career, but each one had been covered up.

The 77-year-old, who was a crew member of the Apollo 14 mission, said sources at the space agency had described aliens as resembling "little people who look strange to us".

Dr Mitchell told Kerrang! Radio that human technology was "not nearly as sophisticated" as theirs and had they been hostile, he warned: "We would be been gone by now".

He said: "There's not much question at all that there's life throughout the universe, we are not alone at all. I'm most assured about that.
"Have we been able to identify where the other planets are? No, certainly not in our Solar System but we have been able to identify quite a number of planets that could be life bearing planets.

NASA research confirms there are 1235 alien worlds

Dennis Bodzash,  Space News Examiner, 4/16/2011 [“How you can discover alien planets”, April 16th, 2011, http://www.examiner.com/space-news-in-national/how-you-can-discover-alien-planets]
There was a time that, to hunt for alien worlds orbiting distant stars, you had to be a professional astronomer with access to the latest technology and best observatories in the world. Well, this is a thing of the past as now, in 2011, NASA has released a treasure trove of data from its Kepler planet hunting spacecraft with the hope that citizen-scientists can find planets the experts may have missed in the official search. The amateurs' tally so far: over 50 possible planets. The first extrasolar planet, which orbits a star called 51 Pegasei, was found way back in 1995. In the 14 years following this historic discovery, about 500 more extrasolar planets had been found, largely by the use of Doppler Spectroscopy. When NASA launched Kepler in 2009, a new era in planet hunting was born as Kepler used an ultra sensitive light meter to measure the photons coming from distant stars. Any dip in the photons could then be interpreted as evidence of a planet transiting the face of its parent star. Subsequent observations would therefore be made to conform this fact. So far, just past half way into its mission, Kepler has logged 1,235 alien worlds. However, even NASA knows that, with a mission monitoring over 150,000 stars at the same time, there is a possibility for some planets to get missed, which is why the space agency is urging amateurs to get involved. 

Alien life exists on Saturn- NASA Proves

Andrew Hough, general news reporter, 6/5/2010 [“ Titan: Nasa scientists discover evidence 'that alien life exists on Saturn's moon'”, June 5th, 2010, http://www.telegraph.co.uk/science/space/7805069/Titan-Nasa-scientists-discover-evidence-that-alien-life-exists-on-Saturns-moon.html]

Researchers at the space agency believe they have discovered vital clues that appeared to indicate that primitive aliens could be living on the moon. Data from Nasa's Cassini probe has analysed the complex chemistry on the surface of Titan, which experts say is the only moon around the planet to have a dense atmosphere. They suggest that life forms may have been breathing in the planet’s atmosphere and also feeding on its surface’s fuel. Astronomers claim the moon is generally too cold to support even liquid water on its surface. 

Aliens exist- NASA has been covering evidence

Daily Mail 7/24/2008 [“ Apollo 14 astronaut claims aliens HAVE made contact - but it has been covered up for 60 years”, July 24th, 2008, http://www.dailymail.co.uk/sciencetech/article-1037471/Apollo-14-astronaut-claims-aliens-HAVE-contact--covered-60-years.html]

 Aliens have contacted humans several times but governments have hidden the truth for 60 years, the sixth man to walk on the moon has claimed. Apollo 14 astronaut Dr Edgar Mitchell, said he was aware of many UFO visits to Earth during his career with NASA but each one was covered up. Dr Mitchell, 77, said during a radio interview that sources at the space agency who had had contact with aliens described the beings as 'little people who look strange to us.' He said supposedly real-life ET's were similar to the traditional image of a small frame, large eyes and head. Chillingly, he claimed our technology is 'not nearly as sophisticated' as theirs and "had they been hostile", he warned 'we would be been gone by now'. Dr Mitchell, along with with Apollo 14 commander Alan Shepard, holds the record for the longest ever moon walk, at nine hours and 17 minutes following their 1971 mission. 'I happen to have been privileged enough to be in on the fact that we've been visited on this planet and the UFO phenomena is real,' Dr Mitchell said. 'It's been well covered up by all our governments for the last 60 years or so, but slowly it's leaked out and some of us have been privileged to have been briefed on some of it.

Aliens exist- NASA scientists proves using meteorites

Joanna Zelman, Writer working for Huffington Post, 3/7/2011 [“Richard Hoover, NASA Scientist, Claims Extraterrestrial Life Evidence Found In Meteorites”,  March 7th, 2011, http://www.huffingtonpost.com/2011/03/07/richard-hoover-nasa-alien_n_832213.html]
Evidence that there is life from beyond Earth has allegedly come hurtling through the sky. Richard Hoover, a NASA scientist, recently reported in the Journal of Cosmology that rare meteorites on Earth contain what appear to be tiny fossils of extraterrestrial life. According to a report in The Guardian, the remains lack nitrogen, necessary for life on Earth, which led Hoover to his conclusions. As Hoover explains in the journal, the filaments “found embedded in freshly fractured interior surfaces of [certain meteorites] are interpreted as the fossilized remains of prokaryotic microorganisms that grew in liquid regimes on the parent body of the meteorites before they entered the Earth’s atmosphere.” If Hoover’s claims are true, his findings will support a theory called “panspermia.” Panspermia suggests that space rocks spread life to different planets. The theory doesn’t necessarily explain how all of life began -- as a recent Scientific American piece states, “panspermia theories merely push the problem of life's origin into outer space.” Recently, a meteorite in Antarctica was revealed to contain nitrogen, an element required for life on Earth. Many scientists believe that Earth initially did not have the molecules necessary for primitive life, and thus it is possible that a meteorite brought the elements necessary for life to begin. 

Aliens exist, just a matter of finding them

Cohen 01, Writer for Nature Reproductive Biologist; Nature “Where are the dolphins” [http://www.nature.com/nature/journal/v409/n6823/full/4091119a0.html?this]

Science currently knows of only one life-bearing world, but our sample is biased, because it is the world we live on. As we learn more about other regions of the cosmos, the prospects for Earth-like aliens seem ever more encouraging: there should be many places in the Universe that are very similar to planet Earth. Current scientific interest in extraterrestrial life is mostly a search for extrasolar planets similar to our own1. The main exception is the ocean now thought to exist beneath Europa's icy surface2, 3, 4, but even there the interest lies in the resemblances between this ocean and its terrestrial equivalents. A more interesting question, however, is the possibility of aliens, especially intelligent ones, that are not like us: which is, after all, what 'alien' means. It is possible to imagine the existence of forms of life very different from those found on Earth, occupying habitats that are unsuitable for our kind of life. Some of those aliens might be intelligent and technological, because technology is an autocatalytic process5. It follows that some aliens might possess technology well in advance of our own, including interstellar transportation. So much is clear, but this train of logic begs the obvious question of where these intelligent, non-humanoid aliens might be. Where, then, are the dolphins? Part of the answer is that the question is too parochial in its outlook. Dolphins are the nearest thing to intelligent aliens on this planet, but they are our close evolutionary cousins, and they share many of our own accidental features. There might, perhaps, be dolphin-like aliens, but the dolphin habitat as found in Earth's oceans may not be sufficiently conducive to the development of technology. Nonetheless, we cannot escape the big question6, raised in 1950 by Enrico Fermi: if intelligent aliens exist, why aren't they here? 

Thousands of likely ET – computer model proves

CNN 9 (A. Powlowski “Galaxy May be full of ‘Earths,’ Alien Life”, http://www.cnn.com/2009/TECH/space/02/25/galaxy.planets.kepler/index.html)[KEZIOS]

Other scientists are taking another approach: an analysis that suggests there could be hundreds, even thousands, of intelligent civilizations in the Milky Way. Researchers at the University of Edinburgh in Scotland constructed a computer model to create a synthetic galaxy with billions of stars and planets. They then studied how life evolved under various conditions in this virtual world, using a supercomputer to crunch the results. Source: Space.com In a paper published recently in the International Journal of Astrobiology, the researchers concluded that based on what they saw, at least 361 intelligent civilizations have emerged in the Milky Way since its creation, and as many as 38,000 may have formed. Duncan Forgan, a doctoral candidate at the university who led the study, said he was surprised by the hardiness of life on these other worlds. "The computer model takes into account what we refer to as resetting or extinction events. The classic example is the asteroid impact that may have wiped out the dinosaurs," Forgan said. "I half-expected these events to disallow the rise of intelligence, and yet civilizations seemed to flourish." 

Contact Bad – They’ll Kill Us

Aliens will be hostile

Discovery 10 (Ian O’Neill, Discovery News, “Do Aliens Exist? If So, Will They Kill Us?”, April 26, 2010, http://news.discovery.com/space/do-aliens-exist-will-they-kill-us.html,)[KEZIOS]

Mankind is all about resources; imagine if a more advanced civilization sees Earth as a bountiful supply of sustenance and sees our civilization as nothing more than ants crawling over a big juicy apple. Wouldn't they just wash us off? And so this is where Hawking leaves us, pondering our fascination with broadcasting our presence into space. Wouldn't it just be better for us to stay as quiet as we can, listening rather than shouting from the rooftops? Personally, I think Hawking has a point. Although it might take hundreds, thousands or even millions of years for our signal to reach an intelligent “ear,” if that ear isn't a friendly one, we've basically decided our future-Earth's fate. If there are any human decedents beginning to spread beyond our planet, it would be a real downer for an aggressive alien invasion to suddenly appear in response to our ancient transmissions. I'm sure we'd look back at our idiotic past-selves with anger when we realize we are living in the backyard of a vastly superior alien race intent on eradicating the human infestation that's spreading down their garden path. 

Contact Bad – Genocide

First contact leads to genocide – history proves

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
Interstellar space may hold only the wise, grandfather types predicted by Cornell-based SETI

founders Frank Drake and Carl Sagan. Kindly ancient ones may welcome us into their advanced,

pacific civilization. On the other hand, consider our own practical experience over the last 6,000

years, when various human cultures have collided with each other here on Earth. In history, “first

contact" has seldom been gentle and benign. At best, cultural values were shaken, requiring painful

readjustments. At worst, the outcome was often genocide.

In other words, altruism appears to have been as rare for intra-human first-contact experiences

as it is between animal species. Yes, that may change. We may yet become a civilization that lives

and works under codes such as the famous “Prime Directive”. Even if this is not now in our nature,

we may choose to change that nature, turning ourselves into truly noble beings. This is our ambition

and hope for the future. Still, it is wise to remember our context and our past.

Bearing this history in mind, SETI pioneer Phil Morrison said: “I share the idea of caution before any

reply.”

Even if aliens don’t kill us, we’d kill them

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
In other words, there is no clear consensus about the danger from Space Bugs. Nevertheless,

even dismissing scenarios such as H.G. Wells’s War of the Worlds, we would be fools not to at least

bear human history in mind, before some handsome alien steps down the ramp and offers his hand.

Suppose our extraterrestrial guests pass successfully through quarantine. There are still reasons to be

nervous. For example, how are we to guarantee their safety? Would you risk letting alien tourists

walk unguarded down our city streets? Ninety nine percent of the population may welcome them

gladly. But most people also liked John Lennon. Human diversity is one of our treasures. Alas, it

also means our mad fringe will be a persistent danger to visitors from space. This may be hard for

guests to understand if they come from a homogeneous, uniform society.5

In the past, several human societies found themselves plunged into calamitous wars against

European powers, precipitated by the actions of a few local hot-heads, acting against the wishes of

wise and cautious local chiefs. This will be a source of danger in any future contact situation, as

well. Of that you can be sure.

Contact Bad – Earth Wars

Alien contact leads to wars on Earth – hostile groups take advantage

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
For instance, what will the news of contact do to people?

Some suggest it will inevitably lead to mass hysteria and alienation -- even riots and suicide -as paranoia and xenophobia (fear of outsiders) takes hold. This hoary sci fi cliché – which drives a

story plot by assuming the worst -- has even appeared even in some high quality speculations, like

2001 a Space Odyssey.

SETI scholars take the opposite view, conveyed aptly in another film, Contact, in which

humanity is portrayed accepting the news from outer space with commendable reflection, awe and

humility, eager to put our petty Earthly struggles into perspective.

(Should contact be made by the natives of my homeland -- California -- the first question asked

of any visitors would probably be -- “Say, groovy gentlebeings, have you got any new cuisine?")

In truth, we’ll most likely see every possible reaction. Panic and calm, mysticism and reason,

hope and despair. Each combination will mirror the heart of different human being, or a different

segment of the population. This may or may not be dangerous, but it certainly does promise

interesting times, soon after the announcement is made.

What if an ambiguous message from the stars seems to verify or validate the cherished beliefmeme

of some group on Earth? For instance, imagine that, after transcription of the messages, a

star-and-crescent symbol appears repeatedly on our alien correspondents' interstellar letterhead, and

this is taken by some to mean that the aliens are Muslims? Or that some E.T. name happens to

translate similar to a central myth figure of an obscure Christian sect? Or that hive-like beings

express uncomprehending contempt for democracy? If two-way communication takes decades, even

centuries, it may be hard to ask our new friends to clarify their meaning in time to make a difference

in the resulting confusion.

This is serious. Once upon a time, wars were fought over differing interpretations of a single

line or word of scripture. Or even a smudge, as in the row over homo ousias. We like to think such

pettiness lies behind us. But then, we also thought that epidemic was an obsolete word, for a brief

innocent while. We ought to be prepared for the inevitable likelihood that individuals and groups on

Earth will seek any advantage they can from the first messages from the stars, whatever form those

messages take.

How much worse might these problems be, if the extraterrestrials are responding to an ill

considered message of our own? Whether they do so inadvertently, or out of deliberate malice, it

will be within the power of alien communicators to use words and symbols in unhelpful ways.

Contact Bad – Threaten the Aliens

Alien contact leads to Earth groups threatening aliens

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
History suggests caution.

Which brings up the inevitable question -- “How do we decide who will speak for us?"
Will every nation, sect, and religious group begin casting its own pleadings, threats, and

dogmas skyward, almost the instant that contact is announced? Probably. One thing our alien friends

are certain to learn about us right away is just how undisciplined a species we are.

That's only the truth, after all.

Contact Bad – Tech

Getting tech from aliens will cause human extinction

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
How about those wonders of technology we hope to acquire, once we begin learning under the

remote tutelage of our wise, beneficent predecessors? There has been talk about solving many of the

problems that dog us -- e.g. energy crises, disease and unsafe transportation -- by sharing solutions

that were discovered long ago by others out there. They might even know answers to biological and

sociological quandaries which today threaten our very survival.

For now, let’s put aside the interesting philosophical question of whether we’d be better off

earning our rightful place, instead of becoming dependent on technological crumbs, like beggars at a

banquet. That is a serious question, but I don’t expect it to receive a congenial hearing here.

Suppose we do start receiving a wad of generous schematics for all sorts of wonders. What if

they are technologies we're not ready for? Like a simple way to make antimatter, using common

household materials and wall current? Ninety nine point nine percent of the population may behave

responsibly and refrain from blowing us up. The remaining 0.1% would kill us all.

Contact Bad – Computer Viruses

Alien messages likely to include computer viruses – take over Earth computers

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
Many westerners believe in the free competition of ideas -- letting the fittest survive in open

argument. We tend -- quite rightly -- to see any attempt to restrict that openness as a direct threat.

And yet, there may be ways, quite conceivable ways, in which information from the stars could

prove harmful, as in “virus" computer codes which infect a mainframe or microcomputer,

proceeding to gobble up memory space, ruin data, and then spread to other hosts. So far, most

inimical programs have proved fairly primitive -- nothing compared to the voracious, computer eating

monsters depicted in some science fiction stories. And yet, those stories were correct in

predicting computer viruses in the first place. And they are getting more sophisticated, all the time.

A software “invader" needn't be intentional. On Earth there are endless stories of programs

interfering destructively with other programs. What, then, of sophisticated code from an alien

culture, taken in through our antennas and suddenly introduced into a data-handling system for

which it wasn't designed? Any message from the stars is likely to include error correction modules,

designed to repair damage done to the message during transit through the dust and plasma of

interstellar space. Once the code is embedded in an active computing medium, such modules would

“wake up" -- much like a hibernating animal aroused from sleep -- and would then begin using

available computing resources to restore the integrity and function of the message.

As bizarre as this concept may sound at first, it isn't science fiction. Far from it. This is how the

world's best information specialists say they would design any complex code meant to beam at the

stars! (Consider how each of these dangers should be considered in the opposite direction, as we

prepare potential messages to transmit. Our own coding assumptions may have unexpected side

effects when they enter the medium of an alien information system.)

Under normal circumstances, an extraterrestrial message may be completely harmless. But what

is “normal" for alien software? There is no guarantee such a program won't inadvertently take over

more of an unfamiliar host system than anyone ever imagined. This accident might be made even

worse if the program suffered “mutation" in transit.

Contact Bad – Disease

Alien invasions leads to extinction -virii

Chandra Wickramasinghe, Ph.D., Centre for Astrobiology, Cardiff University, UK ,2010[“ Are Intelligent Aliens a Threat to Humanity? Diseases (Viruses, Bacteria) From Space”, May 2010, http://journalofcosmology.com/Aliens106.html]

The real risk to humanity of alien life may be in the form of viral and bacterial genomes arriving at the Earth which are sometimes pathogenic (Joseph and Wickramasinghe 2010). Fred Hoyle and the present author have argued the thesis of “Diseases from Space” over several decades (Hoyle and Wickramasinghe, 1979, 1982, 1990; Hoyle et al, 1985; Wickramasinghe et al, 2003). Despite criticisms that have often been made against this concept the basic arguments remain cogent to the present day (Joseph and Wickramasinghe 2010). With increasing evidence to support the view that life could not have arisen indigenously on the Earth, the idea that the evolution of life is modulated by genes arriving from comets has acquired a new significance. Darwinian evolution operates in an open system where new genes continue to be added from a cosmic source. Pandemics of viral and bacterial disease become an inevitable part of this thesis. One could argue that if not for such genetic additions from outside, evolution would have come to a standstill a long time ago (Hoyle and Wickramasinghe, 1982; Joseph and Wickramasinghe 2010). In this context it should be noted that the human genome has recently been found to contain more than 50 percent of its content in the form of well defined inert viral genes. It is possible to understand this data if our ancestral line of descent over a few million years had suffered a succession of near-culling events following outbreaks of viral pandemics (Joseph and Wickramasinghe 2010). On each such occasion only a small breeding group survived the members of which had assimilated the virus into their reproductive line. 

 Hoyle and the present author have cited numerous instances from the history of medicine where outbreaks of pandemic disease could be elegantly explained in terms of space incident viruses. Even the modern scourge of influenza is likely to be driven by periodic injections of genetic components from space. Aspects of the epidemiology of influenza otherwise remains difficult to explain (Hoyle and Wickramasinghe, 1979, 1991).
In conclusion, we note that the aliens we have to fear are not superintelligent creatures arriving in space ships and intending to conquer and subdue us, but sub-micron sized viral invaders that may threaten the very existence of our species.

Contact Bad – Resource Theft

Aliens only want contact to take our resources

The Times 10 (Jonathan Leake, The Sunday Times, “Don’t talk to aliens, warns Stephen Hawking”, April 25, 2010, http://www.timesonline.co.uk/tol/news/science/space/article7107207.ece)[KEZIOS]

One scene in his documentary for the Discovery Channel shows herds of two-legged herbivores browsing on an alien cliff-face where they are picked off by flying, yellow lizard-like predators. Another shows glowing fluorescent aquatic animals forming vast shoals in the oceans thought to underlie the thick ice coating Europa, one of the moons of Jupiter. Such scenes are speculative, but Hawking uses them to lead on to a serious point: that a few life forms could be intelligent and pose a threat. Hawking believes that contact with such a species could be devastating for humanity. He suggests that aliens might simply raid Earth for its resources and then move on: “We only have to look at ourselves to see how intelligent life might develop into something we wouldn’t want to meet. I imagine they might exist in massive ships, having used up all the resources from their home planet. Such advanced aliens would perhaps become nomads, looking to conquer and colonise whatever planets they can reach.” He concludes that trying to make contact with alien races is “a little too risky”. He said: “If aliens ever visit us, I think the outcome would be much as when Christopher Columbus first landed in America, which didn’t turn out very well for the Native Americans.” 

Contact Bad – Err Neg on Contact

Alien contact too dangerous to assume the best – infinite impact

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
6 Success-oriented planning is actually the most reasonable thing to do in many cases, where there isn't a large

asymmetry or irreversibility in the payoff matrix. First Contact with an unknown life form does not meet the criterion,

however. Potential downsides of failure are immense and irreversible. This makes success-oriented planning truly

irresponsible.

Err on the side of avoiding alien contact – consequences overwhelming

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
In a strange kind of conservatism, SETI researchers have long striven to sever all links to the long

tradition of science fiction, with its vast variety of contemplations about First Contact, ranging from

high-end gedankeneksperiments to B-movie drivel. One can understand that this reflex has some

basis in self-preservation, during an era when ridicule can be used to undermine your grant proposal.

Above all, any talk of ‘danger’ from first contact tends to be dismissed as sensationalism, conjuring

up lurid images of pop-eyed invaders with jaws dripping formic acid. Hardly the stuff of serious

science in the 70s, 80s and 90s.

And yet, doesn’t this aversion give Hollywood entirely too much power over our thought

processes? To draw premature conclusions, and exclude a huge trove of plausible scenarios, seems

inordinately unwise, especially when the asymmetry is so great between positive and negative

consequences.
For this reason -- in a spirit of cordial, contrarian questioning -- let me offer to play devil’s

advocate. I intend to suggest that it may be foolish for us to beam any messages from this planet

until we know a lot more. To do so will be like ignorant children, screaming “Hello!” at the top of

their lungs, in the middle of a dark, unknown jungle.

Lack of contact suggests aliens more likely to be dangerous – Fermi Paradox proves

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
Elsewhere I have discussed the “Great Silence" -- also called the Fermi Paradox -- the mystery of

why the nearby regions of our galaxy appear to be rather quiet -- emptier of living voices than many

of us expected when the SETI era began. I will readily concede that half a century without a clear

signal proves nothing about absence. What it does imply is either some degree of scarcity or else a

reticence on the part of aliens to broadcast at the maximum levels achievable by highly-advanced

technological cultures. This reticence to broadcast at full strength -- a lack of the Giant Beacons

once predicted by Drake et. al. -- should be at least somewhat worrisome. Especially to those

among us who feel an urge to shout.

In the Great Silence paper I listed a wide range of possible explanations for this strange state of

quiet (in more detail than I have room for here). Not all of these reasons are pessimistic. Some may

be benign, raising the possibility that patience and perseverance will eventually bring success. On

the other hand, there seem to be numerous plausible ways that our galaxy may be hazardous. These

begin with natural phenomena. Supernovas, comet swarms and giant molecular clouds are among

just a few of the natural threats that ‘life-worlds’ like Earth have to survive before they can bring

forth technological civilizations.

One explanation: we may be among the few survivors to reach this phase.

Must err toward lack of contact – if aliens are friendly they will forgive us

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
They may be nice. They may operate under rules we would call fair. But nobody expects to pay

for a free gift! It could be that history will speak of no worse traitors to humanity than those who,

with all the best intentions, cast out to the skies our very heritage, asking nothing in return, thereby

impoverishing us all.

Let me reiterate this point.

Nature is mostly tooth-and-claw.

At the opposite end are some glimmers of genuine altruism, exhibited by dolphins now and

then, an occasional dog, plus a large number of recent human beings who want to be much better

than they are. Our great opportunity for improvement shines at this end of the spectrum. I hope we

make it. But as yet there is no guarantee. There is hardly even a trend.

What is more firmly based in both nature and human experience is something that lies midway

along the spectrum -- our concept of fairness in dealing with each other on a basis of quid pro quo.

Many animals seem to understand the basic notion of exchanging favors, tit-for-tat, making a deal.

Unlike pure altruism, pragmatic cooperation stands on much firmer ground , rooted firmly in

observed nature, halfway between predation and total beneficence. Moreover, one can easily

imagine how to portray fair trade in a message. There is every chance that intelligent aliens will

understand this concept, even if they find ‘altruism’ incomprehensible.

Because of this, let me humbly suggest that a fair and open approach based on cautious quid pro

quo should be our central theme as we take measured steps toward Contact, while all the time

remembering that we are new and small and weak in a vast universe.

If aliens truly are benignly altruistic, they will forgive us this precaution, this vestige of

pragmatic self-interest. Noble beings will bear in mind our recent difficult experience. They will

understand.

Let’s stay in the dark its likely other species are as vicious as us

Tim Walker (former scientist at Jodrell Bank Observatory, writer for the independent co)6-25Meet the neighbors: Is the search for aliens such a good idea? http://www.independent.co.uk/opinion/commentators/meet-the-neighbours-is-the-search-for-aliens-such-a-good-idea-454511.html June 2007

The Australian astronomer Ronald Bracewell, now of Stanford University, warns that other species would place an emphasis on cunning and weaponry, as we do, and that an alien ship dispatched our way is likely to be armed. Indeed, evolution on earth is, as they say, red in tooth and claw. And it's likely that any creature we contact will also have had to claw its way up its own evolutionary ladder and may possibly be every bit as nasty as we are - or worse. Imagine an extremely adaptable, extremely aggressive super-predator with superior technology. So should we stay quiet and ban these transmissions into space? When, as a newly minted young scientist, I was discussing this issue with the (late) influential astronomer Zdenek Kopal, he grabbed me by the arm and said in a tone of seriousness: "Should we ever hear the space-phone ringing, for God's sake let us not answer. We must avoid attracting attention to ourselves." Others have put it more graphically, saying that the civilization that blurts out its existence might be like some early hominid descending from the trees and calling "here Kitty" to a saber-toothed tiger.

AT: They’ll Be Nice

Past failures show humans conflict quickly over differences 

Anders Sandberg 29-2010 

Inviting invasion: deep space advertisments and planetary, security http://blog.practicalethics.ox.ac.uk/2010/10/inviting-invasion-deep-space-advertisments-and-planetary-security/, Initials October 29 2010

There are two aspects to extraterrestrial risks: the probability that the signals will be received by somebody, and that we would (afterwards) wish the aliens did not receive them. Stephen Hawking argued that we should be cautious: to him the probability of aliens was relatively high, but he also thought the probability of them being risky was high...This risk might not be a direct invasion threat, but simply dangerous cultural transmissions: in the past some human societies have fared badly when in contact with more advanced societies. Even a radio signal might consist of an information hazard, for example containing infectious ideas or software. The aliens do not even have to be deliberately malicious: many humans would jump at the chance of converting non-believers to their favourite belief system, thinking they do them a great service.

Meetings with ET could go bad we don’t really know what’s out there

Tim Walker (former scientist at Jodrell Bank Observatory, writer for the independent co)6-25Meet the neighbors: Is the search for aliens such a good idea? http://www.independent.co.uk/opinion/commentators/meet-the-neighbours-is-the-search-for-aliens-such-a-good-idea-454511.html June 2007
The fact is, and this should have been obvious to all, that we do not know what any extraterrestrials might be like - and hoping that they might be friendly, evolved enough to be wise and beyond violence, is an assumption upon which we could be betting our entire existence. When I was a young scientist 20 years ago at Jodrell Bank, the observatory in Cheshire, I asked Sir Bernard Lovell, founder of Jodrell Bank and pioneering radio astronomer, about it. He had thought about it often, he said, and replied: "It's an assumption that they will be friendly - a dangerous assumption." And Lovell's opinion is still echoed today by the leading scientists in the field. Physicist Freeman Dyson, of the Institute for Advanced Study in Princeton, has been for decades one of the deepest thinkers on such issues. He insists that we should not assume anything about aliens. "It is unscientific to impute to remote intelligences wisdom and serenity, just as it is to impute to them irrational and murderous impulses," he says. "We must be prepared for either possibility." The Nobel Prize-winning American biologist George Wald takes the same view: he could think of no nightmare so terrifying as establishing communication with a superior technology in outer space. The late Carl Sagan, the American astronomer who died a decade ago, also worried about so-called "First Contact". He recommended that we, the newest children in a strange and uncertain cosmos, should listen quietly for a long time, patiently learning about the universe and comparing notes. He said there is no chance that two galactic civilizations will interact at the same level. In any confrontation, one will always dominate the other.

AT: Timeframe Too Long

Exploration means we can find ET by 2025

Rhedae Magazine 8 (“ SETI Astronomer: We Will Discover Extraterrestrials By 2025”, November 16, 2008, http://www.rhedae-magazine.com/SETI-Astronomer-We-Will-Discover-Extraterrestrials-By-2025_a376.html#ixzz1Pfbwmn00)[KEZIOS]

Earthlings could make contact with extraterrestrial beings by the year 2025, two astronomers predict in a new book. The authors say it's unlikely space aliens look like Hollywood's ET—little, green, and hairless—and that while aliens are highly unlikely to pay Earth a visit, they may be sending radio signals across space to let us know they exist. The book, Cosmic Company, "is an explication of why we think they're out there, how we're looking for them, what they must be like, and a little bit of what it might mean" to find life on other planets, said co-author Seth Shostak, a senior astronomer at the Search for Extraterrestrial Intelligence Institute (SETI) in Mountain View, California. The institute conducts research in astronomy, the planetary sciences, and evolution. Past research projects have been funded by NASA, the National Science Foundation, and numerous universities and foundations. Beyond Our Galaxy Shostak and co-author Alexandra Barnett, an astronomer and executive director of the Chabot Space and Science Center in Oakland, California, base their predictions on a number of factors. They include the billions of years in which extraterrestrial life could have evolved and the abundance of planets and stars elsewhere in the universe that are likely to mimic environmental conditions found on Earth. "It's a matter of statistics, really," said Barnett. "Depending on who you talk to, the universe is 12 to 15 billion years old. Humans have only been around for 40,000 years. We really are the new kids on the block. It would just be too tough a pill to swallow to believe that nothing else has evolved in all that time and space." The universe is indeed vast. In 1924 astronomer Edwin Hubble showed that there are galaxies beyond our own. "More than a half century later, the Hubble telescope has shown that there are at least 100 billion such galaxies," said Shostak. Our galaxy, the Milky Way, is home to at least 100 billion stars. Planets are also plentiful. Since 1995, when the first Jupiter-sized planet outside of our solar system was found, astronomers have been able to identify about 100 more planets, all of them around 300 times more massive than Earth. "Planets really are as common as phone poles," said Shostak. "Right now, we know that there are planets out there [orbiting] ten or twenty percent of the stars we look at. So far, only huge planets have been found, but it would be a big surprise if there were only big ones. I don't think anyone expects that to be the case." Until now, the search for intelligent life has been somewhat hampered by inadequate technology—too few stars surveyed at too low a sensitivity by Earth and space-based telescopes. But in 2007, NASA will launch the Kepler Mission, a satellite probe able to detect smaller planets the size of Mercury, Mars, or the Earth. The mission is specifically designed to look for planets in what scientists consider the habitable zone: the distance from a star where liquid water can exist on the planet's surface. Projects like the Kepler Mission and the new Allen Telescope Array, located near Mount Lassen, California, which will enable astronomers to survey 100,000 stars by 2015, should increase the odds of finding a radio signal broadcast by alien life, say the astronomers. "The bottom line is that there is an enormous amount of real estate, and there doesn't seem to be anything particularly special about our neighborhood. The star that's our sun is nothing special. The Earth is just a rock," said Shostak. "To think anything else is to once again put ourselves at the center of the universe, and scientists are very [wary] of doing that. We've done it before and been proven wrong." 

AT: Invasion Inevitable

Alien invasion unlikely – resources prohibit

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
Then there are the economics of interstellar travel. Even if star flight proves plausible, it is

likely to remain an expensive proposition. Bulk natural resources won’t be worth the shipping costs.

Information-based commodities, such as inventions, cultural works and genetic codes are far more

transportable. Such commodities might be given away, traded or stolen. But even in the last

category, the thieves will most likely us subtle or surreptitious means rather than brute force.

Of course invaders might not come for plunder but to colonize. Even here though, most

physicists and science fiction writers agree the prospect is farfetched. “Just how do you maintain an

invading army at the end of a supply line several light-years long?" one might ask. Conquerors

would have to live off the land, at least until they altered Earth's biosphere to suit their needs -- a

difficult undertaking while they're being harried by determined guerrillas. Despite its prevalence in

cheap movie melodramas, invasion may seem the least likely of dangers from outer space.

*** Colonization Impossible ***

Col Impossible – Frontline

1. Colonization impossible – 
A. Infertility stops humans from colonizing space- exposure to radiation

Jerome Taylor, reporter for “The Independent”, 2/14/2011 [“Why infertility will stop humans colonising space”, February 14th, 2011, http://www.independent.co.uk/news/science/why-infertility-will-stop-humans-colonising-space-2213861.html]

 The prospect of long-term space travel has led scientists to consider, increasingly seriously, the following conundrum: if travelling to a new home might take thousands of years, would humans be able to successfully procreate along the way? The early indications from Nasa are not encouraging. Space, it seems, is simply not a good place to have sex.  According to a review by three scientists looking into the feasibility of colonising Mars, astronauts would be well advised to avoid getting pregnant along the way because of the high levels of radiation that would bombard their bodies as they travelled through space. Without effective shielding on spaceships, high-energy proton particles would probably sterilise any female foetus conceived in deep space and could have a profound effect on male fertility. "The present shielding capabilities would probably preclude having a pregnancy transited to Mars," said radiation biophysicist Tore Straume of Nasa's Ames Research Center in an essay for the Journal of Cosmology. The DNA which guides the development of all the cells in the body is easily damaged by the kind of radiation that would assail astronauts as they journeyed through space. Studies on non-human primates have shown that exposure to ionising radiation kills egg cells in a female foetus during the second half of pregnancy. "One would have to be very protective of those cells during gestation, during pregnancy, to make sure that the female didn't become sterile so they could continue the colony," Dr Straume said. Radiation in space comes from numerous sources but the two types that have Nasa scientists most concerned are solar flares and galactic cosmic rays. Flares are the result of huge explosions in the Sun's atmosphere that catapult highly charged protons across space. The Earth's atmosphere and magnetic field absorbs much of this harmful radiation – but in space astronauts are much more vulnerable. Galactic cosmic rays pose an even greater threat. They are made up of even heavier charged particles. Although Nasa's shields can protect astronauts against most flare radiation, it is unlikely they could do the same against cosmic rays. Until recently, sex had been a taboo subject for Nasa, which has a strict code of conduct stating that "relationships of trust" among astronauts are to be maintained at all times. Only once has a husband and wife been on the same mission – Jan Davis and Mark Lee – and they have remained tight-lipped over whether they joined the 62-mile high club. 

B. No sustainable life support system.

AIAA 02, American Institute of Aeronautics and Astronautics [“Space Colonization—Benefits for the World,” http://www.aiaa.org/participate/uploads/acf628b.pdf]
Space colonization must have low-water, low-pesticide plant growth and waste and water purity control Two of the items listed here represent major concerns of most developed nations and are emerging concerns in developing nations. A technological revolution is needed to address food shortages to allow adequate nutrition for our exploding world population in concert with ever-growing water shortages, and a growing realization that our current pesticide methods are polluting our planet. While previous short-duration human space programs have depended on open-loop life support systems, Space Colonization cannot. Development of a closed-cycle bio-regenerative controlled ecological life support system (CELSS) would lead to world benefits. Areas of CELSS development are listed in Table 2. Many long-term (and pressing short-term) world problem solutions can be approached by reaching for the stars. For example, Shimizu Corporation is most interested in bio-regenerative systems as a path toward solution of Tokyo’s waste management problems.
C. Time and energy requirements.

Stross 07, Charles: technical author, freelance journalist, and author of The Web Architect’s Handbook [“The High Frontier, Redux,” http://www.antipope.org/charlie/blog-static/2007/06/the_high_frontier_redux.html]
Historically, crossing oceans and setting up farmsteads on new lands conveniently stripped of indigenous inhabitants by disease has been a cost-effective proposition. But the scale factor involved in space travel is strongly counter-intuitive. Here's a handy metaphor: let's approximate one astronomical unit — the distance between the Earth and the sun, roughly 150 million kilometres, or 600 times the distance from the Earth to the Moon — to one centimetre. Got that? 1AU = 1cm. (You may want to get hold of a ruler to follow through with this one.) The solar system is conveniently small. Neptune, the outermost planet in our solar system, orbits the sun at a distance of almost exactly 30AU, or 30 centimetres — one foot (in imperial units). Giant Jupiter is 5.46 AU out from the sun, almost exactly two inches (in old money). We've sent space probes to Jupiter; they take two and a half years to get there if we send them on a straight Hohmann transfer orbit, but we can get there a bit faster using some fancy orbital mechanics. Neptune is still a stretch — only one spacecraft, Voyager 2, has made it out there so far. Its journey time was 12 years, and it wasn't stopping. (It's now on its way out into interstellar space, having passed the heliopause some years ago.) The Kuiper belt, domain of icy wandering dwarf planets like Pluto and Eris, extends perhaps another 30AU, before merging into the much more tenuous Hills cloud and Oort cloud, domain of loosely coupled longzperiod comets. Now for the first scale shock: using our handy metaphor the Kuiper belt is perhaps a metre in diameter. The Oort cloud, in contrast, is as much as 50,000 AU in radius — its outer edge lies half a kilometre away. Got that? Our planetary solar system is 30 centimetres, roughly a foot, in radius. But to get to the edge of the Oort cloud, you have to go half a kilometre, roughly a third of a mile. Next on our tour is Proxima Centauri, our nearest star. (There might be a brown dwarf or two lurking unseen in the icy depths beyond the Oort cloud, but if we've spotted one, I'm unaware of it.) Proxima Centauri is 4.22 light years away.A light year is 63.2 x 103 AU, or 9.46 x 1012 Km. So Proxima Centauri, at 267,000 AU, is just under two and a third kilometres, or two miles (in old money) away from us. But Proxima Centauri is a poor choice, if we're looking for habitable real estate. While exoplanets are apparently common as muck, terrestrial planets are harder to find; Gliese 581c, the first such to be detected (and it looks like a pretty weird one, at that), is roughly 20.4 light years away, or using our metaphor, about ten miles. Try to get a handle on this: it takes us 2-5 years to travel two inches. But the proponents of interstellar travel are talking about journeys of ten miles. That's the first point I want to get across: that if the distances involved in interplanetary travel are enormous, and the travel times fit to rival the first Australian settlers, then the distances and times involved in interstellar travel are mind-numbing. This is not to say that interstellar travel is impossible; quite the contrary. But to do so effectively you need either (a) outrageous amounts of cheap energy, or (b) highly efficient robot probes, or (c) a magic wand. And in the absence of (c) you're not going to get any news back from the other end in less than decades. Even if (a) is achievable, or by means of (b) we can send self-replicating factories and have them turn distant solar systems into hives of industry, and more speculatively find some way to transmit human beings there, they are going to have zero net economic impact on our circumstances (except insofar as sending them out costs us money). What do I mean by outrageous amounts of cheap energy? Let's postulate that in the future, it will be possible to wave a magic wand and construct a camping kit that encapsulates all the necessary technologies and information to rebuild a human civilization capable of eventually sending out interstellar colonization missions — a bunch of self-replicating, self-repairing robotic hardware, and a downloadable copy of the sum total of human knowledge to date. Let's also be generous and throw in a closed-circuit life support system capable of keeping a human occupant alive indefinitely, for many years at a stretch, with zero failures and losses, and capable where necessary of providing medical intervention. Let's throw in a willing astronaut (the fool!) and stick them inside this assembly. It's going to be pretty boring in there, but I think we can conceive of our minimal manned interstellar mission as being about the size and mass of a Mercury capsule. And I'm going to nail a target to the barn door and call it 2000kg in total. (Of course we can cut corners, but I've already invoked self-replicating robotic factories and closed-cycle life support systems, and those are close enough to magic wands as it is. I'm going to deliberately ignore more speculative technologies such as starwisps, mind transfer, or AIs sufficiently powerful to operate autonomously — although I used them shamelessly in my novel Accelerando. What I'm trying to do here is come up with a useful metaphor for the energy budget realistically required for interstellar flight.) Incidentally, a probe massing 1-2 tons with an astronaut on top is a bit implausible, but a 1-2 ton probe could conceivably carry enough robotic instrumentation to do useful research, plus a laser powerful enough to punch a signal home, and maybe even that shrink-wrapped military/industrial complex in a tin can that would allow it to build something useful at the other end. Anything much smaller, though, isn't going to be able to transmit its findings to us — at least, not without some breakthroughs in communication technology that haven't shown up so far. Now, let's say we want to deliver our canned monkey to Proxima Centauri within its own lifetime. We're sending them on a one-way trip, so a 42 year flight time isn't unreasonable. (Their job is to supervise the machinery as it unpacks itself and begins to brew up a bunch of new colonists using an artificial uterus. Okay?) This means they need to achieve a mean cruise speed of 10% of the speed of light. They then need to decelerate at the other end. At 10% of c relativistic effects are minor — there's going to be time dilation, but it'll be on the order of hours or days over the duration of the 42-year voyage. So we need to accelerate our astronaut to 30,000,000 metres per second, and decelerate them at the other end. Cheating and using Newton's laws of motion, the kinetic energy acquired by acceleration is 9 x 1017 Joules, so we can call it 2 x 1018 Joules in round numbers for the entire trip. NB: This assumes that the propulsion system in use is 100% efficient at converting energy into momentum, that there are no losses from friction with the interstellar medium, and that the propulsion source is external — that is, there's no need to take reaction mass along en route. So this is a lower bound on the energy cost of transporting our Mercury-capsule sized expedition to Proxia Centauri in less than a lifetime. To put this figure in perspective, the total conversion of one kilogram of mass into energy yields 9 x 1016 Joules. (Which one of my sources informs me, is about equivalent to 21.6 megatons in thermonuclear explosive yield). So we require the equivalent energy output to 400 megatons of nuclear armageddon in order to move a capsule of about the gross weight of a fully loaded Volvo V70 automobile to Proxima Centauri in less than a human lifetime. That's the same as the yield of the entire US Minuteman III ICBM force. For a less explosive reference point, our entire planetary economy runs on roughly 4 terawatts of electricity (4 x 1012 watts). So it would take our total planetary electricity production for a period of half a million seconds — roughly 5 days — to supply the necessary va-va-voom. 

D. Health hazards.

Stross 07, Charles: technical author, freelance journalist, and author of The Web Architect’s Handbook [“The High Frontier, Redux,” http://www.antipope.org/charlie/blog-static/2007/06/the_high_frontier_redux.html]
We're human beings. We evolved to flourish in a very specific environment that covers perhaps 10% of our home planet's surface area. (Earth is 70% ocean, and while we can survive, with assistance, in extremely inhospitable terrain, be it arctic or desert or mountain, we aren't well-adapted to thriving there.) Space itself is a very poor environment for humans to live in. A simple pressure failure can kill a spaceship crew in minutes. And that's not the only threat. Cosmic radiation poses a serious risk to long duration interplanetary missions, and unlike solar radiation and radiation from coronal mass ejections the energies of the particles responsible make shielding astronauts extremely difficult. And finally, there's the travel time. Two and a half years to Jupiter system; six months to Mars. Now, these problems are subject to a variety of approaches — including medical ones: does it matter if cosmic radiation causes long-term cumulative radiation exposure leading to cancers if we have advanced side-effect-free cancer treatments? Better still, if hydrogen sulphide-induced hibernation turns out to be a practical technique in human beings, we may be able to sleep through the trip. But even so, when you get down to it, there's not really any economically viable activity on the horizon for people to engage in that would require them to settle on a planet or asteroid and live there for the rest of their lives. In general, when we need to extract resources from a hostile environment we tend to build infrastructure to exploit them (such as oil platforms) but we don't exactly scurry to move our families there. Rather, crews go out to work a long shift, then return home to take their leave. After all, there's no there there — just a howling wilderness of north Atlantic gales and frigid water that will kill you within five minutes of exposure. And that, I submit, is the closest metaphor we'll find for interplanetary colonization. Most of the heavy lifting more than a million kilometres from Earth will be done by robots, overseen by human supervisors who will be itching to get home and spend their hardship pay. And closer to home, the commercialization of space will be incremental and slow, driven by our increasing dependence on near-earth space for communications, positioning, weather forecasting, and (still in its embryonic stages) tourism. But the domed city on Mars is going to have to wait for a magic wand or two to do something about the climate, or reinvent a kind of human being who can thrive in an airless, inhospitable environment.
Col Impossible – No Sex in Space

Healthy pregnancy is not possible in space, too much radiation

Joseph ’10 Rhawn Joseph, Ph.D. 
Journal of Cosmology, 2010, Vol 12, 4034-4050.; “Sex On Mars: Pregnancy, Fetal Development, and Sex In Outer Space” October-November 2010; http://journalofcosmology.com/Mars144.html [Schaaf]
The guidelines of The National Council on Radiation Protection and Measurements guidelines limit radiation exposure to 500 mrem for an entire pregnancy and to only 50 mrem per month. On the International Space Station, radiation exposure may approach 35,000 mrem or more (Harm et al., 2001), and these levels would significantly impact the viability of the fetus, producing a range of severe to profound abnormalities (Dekaban 1968; Diamond et al., 1973; Otake et al., 1996; Reyners et al., 1992) and would likely kill a developing human fetus.

Women can’t procreate in space – multiple factors 

Kira Bacal, MD, PhD, MPH, January 2nd, 2009, Medscape Internal Medicine < http://philosophyofscienceportal.blogspot.com/2009/01/sex-in-space-taken-seriously.html>

Gravity's effect on mammalian gene expression may have significant ramifications on procreation, and exposure to microgravity at certain times and for certain durations may lead to long-term abnormalities in organ system development and function. Data from animal models suggest that mating and reproduction in space may be difficult, which has implications not only for humans engaged in these activities, but also for the development of self-sustaining ecosystems with in situ agricultural production. This may be partly due to possible decreases in male fertility and sexual drive in space. Significant changes in embryologic development have been noted in multiple animal models, including jellyfish, wasps, zebra fish, frogs, salamanders, quail, and rats. Furthermore, early studies suggest that interactions between rat mothers and pups are different in space, creating potential problems for post-natal pup development as well. All of these findings will not only have impacts on medical system design and pre-flight training, but also on evacuation and contingency planning. 

Testosterone levels decrease in men during flight

Kira Bacal, MD, PhD, MPH, January 2nd, 2009, Medscape Internal Medicine < http://philosophyofscienceportal.blogspot.com/2009/01/sex-in-space-taken-seriously.html>

Reproduction begins with the existence of viable gametes. In a very small sample (n = 4) of male astronauts, significant decreases in testosterone levels and sexual drive during flight were documented.[31] It is known that spermatogonia are radiosensitive.[3,13,25] However, research data from animal models are mixed. Some studies found evidence that male fertility is not diminished in space,[32] while others using rats and wasps suggested that there are negative impacts,[33-35] including reduction in testosterone during flight.[24] Research aboard Cosmos 1887 indicated that rat gonadal function may be compromised, and there was a decrease in rat spermatogonial cells noted in research performed aboard the Space Shuttle (STS-51B).[35] Biosatellite II documented changes in wasps' mutation frequencies and sperm cells, as well as disorientation in male wasp mating behavior post-flight.[35] 

Outer-space copulation is less likely to yield embryos

Kira Bacal, MD, PhD, MPH, January 2nd, 2009, Medscape Internal Medicine < http://philosophyofscienceportal.blogspot.com/2009/01/sex-in-space-taken-seriously.html>

Assuming that functional sperm are introduced to a viable ovum, the next question is whether fertilization will occur normally in the space environment. There is some evidence that sperm (and other flagellates) swim faster in microgravity and are otherwise sensitive to small changes in gravitational forces, presumably due to microgravity-associated biochemical changes in the axonemal proteins.[38,39] Some research suggests that fertilization may be unaffected,[40,41] but other studies indicate that the space environment has deleterious effects.[39] For example, although Aimar and colleagues found that fertilization in a microgravity environment did occur in their animal model, they also noted that "several characteristics of the fertilization process" were different in space.[40] Mammalian studies of fertilization in simulated microgravity showed no statistically significant differences in vitro, but in vivo studies showed significant decreases in embryo survival to the morula and blastocyst stages, suggesting that spaceflight may cause a higher rate of embryo lethality.[42] If fertilization is successful, will implantation occur? If so, where? Is the zygote more likely to implant in an inappropriate location without the influence of gravity?[3] Should the in-flight medical system be designed to treat an ectopic pregnancy? If implantation is successful, will the placenta develop properly? There is limited evidence that the development, growth, and function of the placenta in rats may not be affected by a brief exposure to the space environment during gestation.[43]

Space sex would be unexciting and developing future generations would be nearly impossible

Alan Boyle,  Science Editor @MSNBC, 7/24/2006 (Outer-space sex carries complications, http://www.msnbc.msn.com/id/14002908/) 

However, off-Earth romantics will have to cope with some practical challenges: Sex in space would likely be "hotter and wetter" than on Earth, Bonta said, because in zero-G there is no natural convection to carry away body heat. Also, scientists have found that people tend to perspire more in microgravity. The moisture associated with sexual congress could pool as floating droplets.   * The physics of zero-G make the mechanics of sex more complicated. Bonta said it was challenging even to kiss her husband during a zero-G simulation flight they took recently. "You actually have to struggle to connect and stay connected," she recalled. Partners would have to be anchored to the wall and/or to each other. To address that need, Bonta has come up with her own design for garments equipped with strategically placed Velcro strips and zippers.  * Although zero-G could be a boon for saggy body parts, Bonta said males might notice a "slight decrease" in penis size due to the lower blood pressure that humans experience in microgravity.   * Romantics will also need to guard against the type of motion sickness that space travelers often encounter, especially if they get too adventurous right off. "Save the acrobatics for post-play vs. foreplay," Bonta advised. For all these reasons, Logan said spontaneous sex in space could be "a little underwhelming." "It's a pretty messy environment, when you think about it," he said. "And for every action there is an equal and opposite reaction. However ... I can well imagine how compelling, inspiring, and quite frankly stimulating choreographed sex in zero-G might be in the hands of a skilled and talented cinematographer with appropriate lighting and music." When the crowd tittered, Logan added, "I'm not kidding: Sex in zero-G is going to have to be more or less choreographed. Otherwise it's just going to be a wild flail." Bonta suggested that a honeymoon space hotel could offer specially designed environments to enhance zero-G intimacy — for instance, "hydro rooms" filled with floating droplets of cool water or scented oil. The issue of what happens after sex is, if anything, more crucial for those concerned about future generations of spacefarers. The animal studies conducted so far indicate that the "absence of gravity loading would cause all kinds of problems" for fetal development, Logan said. For example, Russian studies with pregnant rats showed a 13 to 17 percent arrest in the development of nearly every area of the fetal skeleton in zero-G, he said. Logan also noted that the proper formation of neural connections — a process that continues even after birth — requires movement under gravity loading. Immune functions are also compromised in microgravity. Logan isn't worried so much about the early weeks of pregnancy, but he said studies have shown that gravity should play a significant role for human fetuses after about 26 weeks of gestation. "This has significant implications for the colonization of the solar system," he said. Multigenerational life might be impossible without at least some gravity.

Embroyo development makes space sex impossible  

The Telegraph, leading British newspaper, 7/12/ 2008 (Lust in space: Nasa must iron out the kinks in space sex if man is to settle on Mars, http://www.telegraph.co.uk/news/worldnews/northamerica/2391514/Lust-in-space-Nasa-must-iron-out-the-kinks-in-space-sex-if-man-is-to-settle-on-Mars.html) 

The fact remains however, that we are naive of the effects of sex in space, let alone if it is even a pleasurable experience. The mechanics of "human docking procedures" (as described by tests carried out by the Russian space agency) are a lot more complicated when in zero gravity. NASA researchers have pointed out that additional problems include motion sickness, increased sweating and a drop in blood pressure – all of which are big problems for astronauts in space. There are also huge ethical questions hanging over possible pregnancies in space. Zero-G tests on rat embryos produced decreased skeletal and brain development, the effects on a human embryo will remain a mystery. Also, even if astronauts are having sex for purely recreational reasons, the effectiveness of oral contraception has been brought into question, making the whole procedure highly problematic, risking accidental pregnancies (something no space agency is prepared for, especially during missions to the Moon or Mars).


Even if sex would be possible, the ability for future generations to live is impossible

FIONA MACDONALD, Metro UK, 8/20/2008, (Space Sex could be out of this world, http://www.metro.co.uk/lifestyle/272319-sex-in-space-could-be-out-of-this-world) 
Some solutions to the problems regarding sex in space include handles, straps and bungees. There have even been proposals to use a bag developed for two persons, called 2suit. However, there are scientists who have other priorities than answering the question about a comfortable sex in space. "As a biologist and physician, I'm not worried about the challenges of what might be called "rendezvous and docking. My concern is the implication of a pregnancy in space," said Dr Jim Logan, co-founder of Space Medicine Associates in Houston. "A lot of people believe the success of our species depends on our ability to get off the planet to have viable, self-sustaining, self-replicating communities in space," he added. Some space flights have shown that male astronauts registered a decreased level of testosterone and libido. Those who are in space for a longer period of time lose bone density, which is why researchers fear that babies conceived in space, where there's no gravity, could be born with fragile bones. Reproduction in space is a topic that has been poorly studied. "After 47 years of space flight, we have yet to see a mammal go from copulation to birth, growth and then reproduction by the next generation," said Dr Logan.
Babies would be born with severe developmental difficulties –biology proves

Riken Research, RIKEN has hosted some of the most respected researchers of modern times, including four Nobel laureates, 11/13/2009 (Embryonic development—lost in space?, http://www.rikenresearch.riken.jp/eng/research/6065) 

New research details biological difficulties in mammalian reproduction and development in space. Teruhiko Wakayama and his colleagues at the RIKEN Center for Developmental Biology in Kobe used a 3D clinostat to conduct experiments with mouse sperm and ova in a microgravity environment. The 3D clinostat apparatus uses rotation in all three dimensions to enable cell culture experiments under conditions that recreate zero-gravity. This allows research on the earliest stages of embryonic development in an environment that simulates space travel.    They performed in vitro fertilization (IVF) experiments with mouse sperm and ova, both within the clinostat and at regular gravity (1G), and determine that microgravity had minimal effects on fertilization. It may prove detrimental to subsequent development, however. Microgravity-cultured embryos successfully reached the two-cell stage and yielded viable offspring upon implantation into female mice, but at a significantly lower rate than their 1G counterparts. The researchers observed more severe negative effects when embryos were transplanted following longer culture periods in the clinostat.  Microgravity led to an overall reduction in the rate of blastocyst formation after 96 hours of culture, and closer examination of these blastocysts revealed that the differentiation of embryonic cells into trophectoderm—the tissue that nourishes the embryo and ultimately contributes to placenta formation—was markedly impaired.  This finding casts into doubt the science fictional notion that human beings can survive in zero gravity or in the microgravity environment of large asteroids (Belters, I'm talking to you!).

Research shows that procreation in space is dangerous –microgravity can kill fetus

Choi, Charles (Astrobiology Magazine Contributor, cites studies done by biomedical engineers at the University of New South Wales) ’10 “Embryonic Idea: Human Procreation in Space Would Be Perilous” October 14th, 2010 http://www.space.com/9327-embryonic-idea-human-procreation-space-perilous.html

Embryonic stem cells behave very differently outside the pull of Earth's gravity, researchers suggest.
These findings warn that procreation in space may be fraught with peril. However, further research could help unlock ways to combat the negative effects that weightlessness has on people of all ages.
The microgravity that astronauts experience orbiting Earth on the space shuttle or International Space Station can ravage their bodies on lengthy missions, atrophying muscles, weakening bones and causing irregular heartbeats. To advance longer and farther into space, researchers want to curtail these risks. 
By analyzing the effects of weightlessness on the cellular level, scientists in Australia now believe they have pinpointed the roots of its harmful consequences. Microgravity apparently tampers with stem cells, which all other cells originate from. Stem cells normally act as a repair system for the body by replenishing its tissues.
By uncovering the origins of these problems, the investigators now hope to design remedies that can truly help fix them. 
"Our research is headed toward creating countermeasures that can be utilized by biomedical intervention for astronauts," said researcher Helder Marcal, a tissue engineer at the University of New South Wales in Australia.
In their experiments, researchers employed human embryonic stem cells, which possess the extraordinary ability to become any other cell. To simulate microgravity on Earth, the scientists used a NASA-designed machine which kept the cells nourished with oxygen and nutrients while constantly spinning to keep the cells in a state of freefall for 28 days.
After this experiment, the cells showed vast differences on the molecular level, with 64 percent of their proteins differing from those grown under normal gravity. Specifically, these microgravity-exposed cells generated more proteins that degrade bone and fewer proteins with antioxidant effects. Antioxidants protect against reactive oxidants that can damage DNA.
Microgravity also influenced levels of a broad range of other proteins. These include those involved in cell division, the immune system, the muscle and skeletal systems, calcium levels within cells, and cell motility.
These findings in embryonic stem cells may not bode well for attempts at procreation in microgravity.
"The simulated microgravity experiments we are investigating don’t seem to suggest a very positive outcome," Marcal said.
Some of the detrimental risks that microgravity may have on an embryo include inhibited bone maturation, heart and blood vessel alterations, delayed neural growth, and altered muscle tissue maturation, Marcal speculated.
"The effect that microgravity may have on a growing embryo or fetus would be similar to an adult body. However, much more detrimental," Marcal said. "The adult body can adapt to some microgravity space environments ? however, what remains totally unknown is if an embryo can adapt to such an environment too."
The researchers now aim to decipher why exactly microgravity is having these molecular effects. "What we are almost certain of is that the human body depends and relies on gravity for some mechanical or circulatory feedback," Marcal said.
Healthy pregnancy is not possible in space, too much radiation

Joseph ’10 Rhawn Joseph, Ph.D. 
Journal of Cosmology, 2010, Vol 12, 4034-4050.; “Sex On Mars: Pregnancy, Fetal Development, and Sex In Outer Space” October-November 2010; http://journalofcosmology.com/Mars144.html [Schaaf]
The guidelines of The National Council on Radiation Protection and Measurements guidelines limit radiation exposure to 500 mrem for an entire pregnancy and to only 50 mrem per month. On the International Space Station, radiation exposure may approach 35,000 mrem or more (Harm et al., 2001), and these levels would significantly impact the viability of the fetus, producing a range of severe to profound abnormalities (Dekaban 1968; Diamond et al., 1973; Otake et al., 1996; Reyners et al., 1992) and would likely kill a developing human fetus.

Procreation in space is impossible- Cosmic Radiation

Andy Bloxham, News reporter and assistant news editor for the Daily Telegraph, 2/14/2011 [“Sex in space tough, says Nasa”, February 14th, 2011, http://www.telegraph.co.uk/science/space/8322776/Sex-in-space-tough-says-Nasa.html]

Researchers at the agency's Ames Research Centre in California found that without effective shielding on spacecraft, powerful proton particles would probably sterilise any female embryo conceived in deep space They also concluded that male fertility was likely to be negatively affected, with the particles damaging the sperm count. Given that travel to distant planets is likely to take decades, centuries or longer, this could make any mission to colonise other environments a non-starter. The scientists noted that space shield technology is currently not sufficiently advanced to offer enough protection from this type of radiation. Dr Tore Straume, a radiation biophysicist at the centre, said: "The present shielding capabilities would probably preclude having a pregnancy transited to Mars." 

Procreation in space has detrimental risks- Microgravity

Charles Q. Choi, Astrobiology Magazine Contributor, 10/14/2010 [“Embryonic Idea: Human Procreation in Space Would Be Perilous”, October 14th, 2010, http://www.space.com/9327-embryonic-idea-human-procreation-space-perilous.html]

These findings in embryonic stem cells may not bode well for attempts at procreation in microgravity. "The simulated microgravity experiments we are investigating don’t seem to suggest a very positive outcome," Marcal said. Some of the detrimental risks that microgravity may have on an embryo include inhibited bone maturation, heart and blood vessel alterations, delayed neural growth, and altered muscle tissue maturation, Marcal speculated. "The effect that microgravity may have on a growing embryo or fetus would be similar to an adult body, however, much more detrimental," Marcal said. "The adult body can adapt to some microgravity space environments, however, what remains totally unknown is if an embryo can adapt to such an environment too." The researchers now aim to decipher why exactly microgravity is having these molecular effects. "What we are almost certain of is that the human body depends and relies on gravity for some mechanical or circulatory feedback," Marcal said. Mechanical feedback is needed by bone, while circulatory feedback is needed by blood vessels. "Vessel walls become weak and our circulation and immune system becomes compromised," Marcal explained. 

Infertility stops humans from colonizing space- exposure to radiation

Jerome Taylor, reporter for “The Independent”, 2/14/2011 [“Why infertility will stop humans colonising space”, February 14th, 2011, http://www.independent.co.uk/news/science/why-infertility-will-stop-humans-colonising-space-2213861.html]

 The prospect of long-term space travel has led scientists to consider, increasingly seriously, the following conundrum: if travelling to a new home might take thousands of years, would humans be able to successfully procreate along the way? The early indications from Nasa are not encouraging. Space, it seems, is simply not a good place to have sex.  According to a review by three scientists looking into the feasibility of colonising Mars, astronauts would be well advised to avoid getting pregnant along the way because of the high levels of radiation that would bombard their bodies as they travelled through space. Without effective shielding on spaceships, high-energy proton particles would probably sterilise any female foetus conceived in deep space and could have a profound effect on male fertility. "The present shielding capabilities would probably preclude having a pregnancy transited to Mars," said radiation biophysicist Tore Straume of Nasa's Ames Research Center in an essay for the Journal of Cosmology. The DNA which guides the development of all the cells in the body is easily damaged by the kind of radiation that would assail astronauts as they journeyed through space. Studies on non-human primates have shown that exposure to ionising radiation kills egg cells in a female foetus during the second half of pregnancy. "One would have to be very protective of those cells during gestation, during pregnancy, to make sure that the female didn't become sterile so they could continue the colony," Dr Straume said. Radiation in space comes from numerous sources but the two types that have Nasa scientists most concerned are solar flares and galactic cosmic rays. Flares are the result of huge explosions in the Sun's atmosphere that catapult highly charged protons across space. The Earth's atmosphere and magnetic field absorbs much of this harmful radiation – but in space astronauts are much more vulnerable. Galactic cosmic rays pose an even greater threat. They are made up of even heavier charged particles. Although Nasa's shields can protect astronauts against most flare radiation, it is unlikely they could do the same against cosmic rays. Until recently, sex had been a taboo subject for Nasa, which has a strict code of conduct stating that "relationships of trust" among astronauts are to be maintained at all times. Only once has a husband and wife been on the same mission – Jan Davis and Mark Lee – and they have remained tight-lipped over whether they joined the 62-mile high club. 

Col Impossible – Launch Costs
Launch costs.

Laubscher 07, Bryan: Los Alamos National Laboratory project leader [“Where Can We Afford to Go with Rockets?” http://blog.spaceelevator.com/archives/2007/07/]
Using the value of $10,000/kg, the cost of moving one kilogram of payload from the surface of Earth to the vicinity of Mars is $34,000. The cost to the lunar surface is greater. I claim that this is good to at least a factor of two barring a glacial bureaucracy that would drive the cost higher than $68,000/kg. I do not foresee the lower limit of $17,000 per kilogram being realized but most people would agree it is a lower limit.  NASA’s Space Exploration Initiative called for a Mars rocket with a mass of 1000 metric tons which corresponds to $340 billion launch cost to Mars! The innovative Mars Direct plans called for a Mars spacecraft of 87 tons implying $2.9 billion launch cost to Mars! These costs do not include research, development, fabrication, construction or test flights. Also, these costs are not rigorous since these ships were to be constructed and launched from LEO so the mass may include their fuel to Mars – my source did not break down the mass. If the fuel to Mars is included, then the launch costs change to $100 billion and $853 million, respectively. In either case, the magnitude of these numbers is useful to realize what we are looking at in terms of launch costs.  A manned outpost or colony would require many, many tons of shelter, equipment, food, water etc. to be sent to Mars over a long period of time. If the plan is to “live off the land”, initial missions will still require tremendous amounts of logistical support. The moon requires even more in-situ support since it lacks the inherent resources and advantages of Mars. Of course many fewer resources are required for the 3-day trip to the moon versus the many months travel time to Mars.  Conclusion  My question is: How much exploration, especially manned exploration, of the moon and Mars will we be doing at $34,000 per kilogram? My guess is that we’ll do pretty much what we’ve done over the last 35 years since the last Apollo mission.

Col Impossible – Water

Colonization not feasible: No good way to get water, terraforming not feasible

Williams, Lynda Williams, Physics Instructor, Santa Rosa Junior College ‘10

Peace Review, a Journal of Social Justice; “Irrational Dreams of Space Colonization”; Spring 2011; http://www.scientainment.com/lwilliams_peacereview.pdf; [Schaaf]
What do the prospects of colonies or bases on the Moon and Mars offer? Both the Moon and Mars host extreme environments that are uninhabitable to humans without very sophisticated technological life supporting systems beyond any that are feasible now or will be available in the near future. Both bodies are subjected to deadly levels of solar radiation and are void of atmospheres that could sustain oxygen-based life forms such as humans. Terra- forming either body is not feasible with current technologies or within any reasonable time frames so any colony or base would be restricted to living in space capsules or trailer park like structures which could not support a sufficient number of humans to perpetuate and sustain the species in any long term manner. Although evidence of water has been discovered on both bodies, it exists in a form that is trapped in minerals, which would require huge amounts of energy to access. Water can be converted into fuel either as hydrogen or oxygen, which would eliminate the need to transport vast amounts of fuel from Earth. However, according to Britain's leading spaceflight expert, Professor Colin Pillinger, "You would need to heat up a lot of lunar soil to 200C to get yourself a glass of water." The promise of helium as an energy source on the moon to is mostly hype. Helium-3 could be used in the production of nuclear fusion energy, a process we have yet to prove viable or efficient on Earth. Mining helium would require digging dozens of meters into the lunar surface and processing hundreds of thousands of tons of soil to produce 1 ton of helium-3. (25 tons of helium-3 is required to power the US for 1 year.) Fusion also requires the very rare element tritium, which does not exist naturally on the Moon, Mars or on Earth in abundances needed to facilitate nuclear fusion energy production. There are no current means for generating the energy on the Moon to extract the helium-3 to produce the promised endless source of energy from helium-3 on the Moon. Similar energy problems exist for using solar power on the Moon, which has the additional problem of being sunlit two weeks a month and dark for the other two weeks.

Col Impossible – Helium 3

No Helium 3 from the moon, not practical.

Williams, Lynda Williams, Physics Instructor, Santa Rosa Junior College ‘10

Peace Review, a Journal of Social Justice; “Irrational Dreams of Space Colonization”; Spring 2011; http://www.scientainment.com/lwilliams_peacereview.pdf; [Schaaf]
What do the prospects of colonies or bases on the Moon and Mars offer? Both the Moon and Mars host extreme environments that are uninhabitable to humans without very sophisticated technological life supporting systems beyond any that are feasible now or will be available in the near future. Both bodies are subjected to deadly levels of solar radiation and are void of atmospheres that could sustain oxygen-based life forms such as humans. Terra- forming either body is not feasible with current technologies or within any reasonable time frames so any colony or base would be restricted to living in space capsules or trailer park like structures which could not support a sufficient number of humans to perpetuate and sustain the species in any long term manner. Although evidence of water has been discovered on both bodies, it exists in a form that is trapped in minerals, which would require huge amounts of energy to access. Water can be converted into fuel either as hydrogen or oxygen, which would eliminate the need to transport vast amounts of fuel from Earth. However, according to Britain's leading spaceflight expert, Professor Colin Pillinger, "You would need to heat up a lot of lunar soil to 200C to get yourself a glass of water." The promise of helium as an energy source on the moon to is mostly hype. Helium-3 could be used in the production of nuclear fusion energy, a process we have yet to prove viable or efficient on Earth. Mining helium would require digging dozens of meters into the lunar surface and processing hundreds of thousands of tons of soil to produce 1 ton of helium-3. (25 tons of helium-3 is required to power the US for 1 year.) Fusion also requires the very rare element tritium, which does not exist naturally on the Moon, Mars or on Earth in abundances needed to facilitate nuclear fusion energy production. There are no current means for generating the energy on the Moon to extract the helium-3 to produce the promised endless source of energy from helium-3 on the Moon. Similar energy problems exist for using solar power on the Moon, which has the additional problem of being sunlit two weeks a month and dark for the other two weeks.

Col Impossible – Diseases 

Bacteria mutations in Space can stop journeys to Mars and beyond

National Geographic 11/4/2009 [“ Mutant Diseases May Cripple Missions to Mars, Beyond”, November 4th, 2009, http://news.nationalgeographic.com/news/2009/11/091104-space-diseases-mutants-mars.html]

 Mutant hitchhikers may become a major hurdle in the quest to send humans deeper into the galaxy, scientists say. That's because no matter how fit astronauts feel at liftoff, they're likely to be carrying disease-causing microbes such as toxic E. coli and Staphylococcus strains. At the same time, exposure to cosmic rays and the stresses of long-term weightlessness can dampen the human immune system, encouraging diseases to take hold. Aboard spaceships without advanced medical care, illness could cripple human missions to Mars and beyond, according to a new report published this month in the Journal of Leukocyte Biology. "What is the interest of having people on Mars if they cannot efficiently perform the analyses and studies scheduled during their mission?" said study co-author Jean-Pol Frippiat, an immunologist at Nancy University in France. Cells Change in Zero G For the new report, Frippiat and colleagues analyzed more than 150 studies of the effects of space flight on humans, animals, and pathogens. On Earth humans are protected from the effects of cosmic rays, because most of the particles are deflected by the planet's magnetic field. Out in space, however, such protections vanish, and cosmic radiation can cause mutations when it strikes the DNA inside cells. The absence of gravity can also be detrimental to human health, because weightlessness allows structures to shift around within cells. 

Col Impossible – Timeframe

It would take at least half a century to colonize space. This means short term impacts outweigh. Intervening actors can solve.

NASA 05 [“Space Settlement Basics,” http://www.nas.nasa.gov/About/Education/SpaceSettlement/Basics/wwwwh.html]

How long did it take to build New York? California? France? Even given ample funds the first settlement will take decades to construct. No one is building a space settlement today, and there are no immediate prospects for large amounts of money, so the first settlement will be awhile. If Burt Rutan's prediction of affordable orbital tourism in 25 years is correct, however, it's reasonable to expect the first orbital colony to be built within about 50 years.

Col Impossible – Cosmic Rays

Cosmic rays create genetic mutations and damages body

Heppenheimer   (a major space advocate and researcher in planetary science, aerospace engineering, and celestial mechanics. His books are on the recommended reading list of the National Space Society.)’07 “Colonies in Space – National Space society”  http://www.nss.org/settlement/ColoniesInSpace/colonies_chap12.htm
When the sun is quiet, it emits a solar wind of protons and electrons which stream outward at speeds of 300 miles per second. The particles do not penetrate and pose no threat to the colony. However, every eleven years the sun enters an active phase and can produce solar flares. In these sporadic violent eruptions, the sun emits blasts of high-energy protons which can deliver dangerous doses of radiation. In the flares the particle energies usually are below a billion electron volts, but the worst radiation conditions occur during eruptions similar to the great flare of February 23, 1956. The proton energies then can range up to several billion electron volts, which gives approximately the radiation environment inside a research-type nuclear accelerator. An unprotected human being would need less than an hour to receive many times the fatal dose of radiation.

Cosmic-ray flares occur once every several years, and flares as large as the 1956 event occur every few decades. Because many of their protons travel at nearly the speed of light, there are only a few minutes between detection of the flare by telescopes and the arrival of the worst of the cosmic rays. People not in a sheltered place will have very little time to get to one. Once a flare begins, its most dangerous time lasts for somewhat less than a day, as streams of energetic particles course in all directions.

Cosmic rays are dangerous because, being electrically charged, they break chemical bonds when they pass through tissue. This can create damage to cells which will lead to cancer or damage chromosomes to produce genetic mutations. The damaging power of a cosmic ray is related to its "ionizing power," which measures how many chemical bonds are broken. Ionizing power does not increase with energy as might be expected. The most energetic particles, moving close to the speed of light, pass swiftly through the body and do relatively little damage. It is at lower energies, speeds less than the speed of light, that the particles have more time to break bonds and do much greater damage.

Col Impossible – Radiation

Colonies are susceptible to cosmic rays - cause severe radiation. Shielding makes it worse.

Heppenheimer   (a major space advocate and researcher in planetary science, aerospace engineering, and celestial mechanics. His books are on the recommended reading list of the National Space Society.)’07 “Colonies in Space – National Space society”  http://www.nss.org/settlement/ColoniesInSpace/colonies_chap12.htm

The hazard from meteoroids will be very small and the environmental effects of the rotary pellet launcher will be entirely lost in the natural effects due to meteoroids. There is little danger with large particles of space matter, those big enough to hold in the hand. Unfortunately the same is not true of the smallest particles of space matter, the cosmic rays.

Cosmic rays are charged particles which stream outward from the sun and inward from the galaxy. They are predominantly the nuclei of atoms of hydrogen, moving at close to the speed of light, but it is likely that every element of the periodic table is included in their nature.
Included in the cosmic rays are substantial numbers of iron nuclei totally stripped of electrons. When a fully ionized iron nucleus is traveling at less than half the speed of light, its ionizing power is several thousand times that of an ordinary proton. Passage through the body of a single iron nucleus destroys an entire column of cells along its path. The total amount of energy which the particle dumps into the body is small, but it is highly concentrated. This radiation can not only increase the risks of cancer, it can provide pathways of damaged or dead cells along which the cancer can spread and grow.

The iron nuclei do even more. They destroy nerve cells in the brain and spinal column which cannot reproduce themselves. Once the cells are dead, they can never be replaced. Studies of Apollo astronauts indicate that on their two-week lunar voyages, they may have lost as much as one ten-thousandth of their nonreplaceable neurons. Under such conditions after several years in space, the loss could reach several percent. For children, especially, the effects could be devastating.
It is also important to be aware of the phenomenon of secondary particle production. When high-energy particles collide with matter, as in a radiation shield, they give off a spray of particles. These in turn may produce more particles. In the presence of very energetic particles, therefore, a little shielding may cause an even larger radiation dose than if there were no shielding. There also is the possibility that a little shielding will slow down fast iron nuclei, making them more damaging to tissue.

Col Impossible – Moon Specific

Meteors are a huge threat to moon colonies

Benaroya, Haym (Ph.D., Structures, Mechanics, Probabilistic Methods, University of Pennsylvania) ’10 Taylor and Francis Group publications  “Lunar Settlements” 

Meteoroids

 Meteoroid bombardment since the formation of the Moon has resulted in the present lunar topography. Meteors are a threat to structures on the Moon because there is almost no atmosphere on the Moon to burn them up or even slow them clown. As a result, meteoroids impact the Moon with their full velocity, which can range from 10 to 72 km/s (Coronado et al. 198Z p.12).

Col Impossible – Mars Specific

Research studies show that life cannot exist on Mars – no farming

Bailey, Laura (cites Sushil Atreya, Professor of Atmospheric and Space Science at the University of Michigan) ‘06  “Mars' surface probably can't support life”

 August 14th, 2006 http://www.ur.umich.edu/0506/Aug14_06/02.shtml

The question of whether the planet Mars can support life has entranced lay people and scientists for years. New research suggests that dust devils and storms on the Red Planet produce oxidants that would render its surface uninhabitable for life as we know it.

"As a consequence, any nascent life (microorganisms, for example) or even prebiotic molecules would find it hard to get a foothold on the surface of Mars, as the organic material would be scavenged efficiently by the surface oxidants," says Sushil Atreya, professor in the Department of Atmospheric Oceanic and Space Sciences (AOSS). 

The results also explain inconsistencies in earlier space experiments that sought to determine if Mars had once or currently supports life. Mars is thought to have been created with the same ingredients that on Earth led to the formation of molecules associated with life. Yet, organic molecules never have been detected on Mars' surface, Atreya says. 

Atreya is lead author on one of two papers published last month in the journal Astrobiology that discuss the findings. Atreya's paper is called, "Oxidant Enhancement in Martian Dust Devils and Storms: Implications for Life and Habitability." 

The research was conducted by the AOSS, the Goddard Space Flight Center of NASA and the University of California, Berkley, with several other universities and institutes participating. 

The first Astrobiology paper calculated the excess carbon monoxide, hydroxyl and eventually hydrogen atoms produced when electric fields generated by dust devils and storms cause carbon dioxide and water molecules to split. Hydrogen and hydroxyl have been known to play a key role in the production of hydrogen peroxide in the Martian atmosphere. 

Gregory Delory, senior fellow at the Space Sciences Laboratory at UCLA, Berkeley, is first author of that paper, with co-authors Atreya and William Farrell of Goddard Space Flight Center, in Greenbelt, Md. The paper is called "Oxidant Enhancement in Martian Dust Devils and Storms: Storm Electric Fields and Electron Dissociative Attachment." 

Atreya's team calculated that the amounts of hydrogen peroxide produced during these reactions would be large enough to result in its condensation—essentially hydrogen peroxide would snow from the sky and contaminate the planet when it fell. 

Atreya's paper suggests that the hydrogen peroxide would scavenge organic material from Mars, and it could also accelerate the loss of methane on the planet, requiring a larger source to explain the recent detection of this gas on Mars. "Methane is a metabolic byproduct of life as we know it, but presence of methane does not by itself imply existence of life on a planet," Atreya says. 

Scientists regard Mars as Earth's closest relative. "Of all the planets in the solar system, Mars resembles the Earth most. And outside of the Earth, it has the best chance of being habitable now or in the past when the planet may have been warmer and wetter," Atreya says. Presence of life below the surface of Mars at any time is not ruled out by this research. 

The research also helps explain contradictory results in a series of experiments in 1970s that suggested microscopic life might have been present in Martian soil. Called the Viking Project, the primary objective was to determine if there was life—past or present—on Mars. Biological experiments conducted by the two landing units, Viking 1 and 2, yielded conflicting results. 

And Mars is too far from Earth

Williams 10 (Lynda, M.S. in Physics and a physics faculty member at Santa Rose Junior College, “Irrational Dreams of Space Colonization”, Peace Review: A Journal of Social Justice, 22.1, Spring, pg 6)

A moon base is envisioned as serving as a launch pad for Martian expeditions, so the infeasibility of a lunar base may prohibit trips to Mars, unless they are launched directly from Earth or via an orbiting space station. Mars is, in its closest approach, 36 million miles from Earth and would require a nine-month journey with astronauts exposed to deadly solar cosmic rays. Providing sufficient shielding would require a spacecraft that weighs so much that it becomes prohibitive to carry enough fuel for a roundtrip. Either the astronauts get exposed to lethal doses on a roundtrip, or they make a safe one-way journey and never return. Regardless, it is unlikely that anyone would survive a trip to Mars. Whether or not people are willing to make that sacrifice for the sake of scientific exploration, human missions to Mars do not guarantee the survival of the species, but rather, only the death of any member who attempts the journey.

Col Impossible – Mars – No Sex

There are too many risks to a pregnancy during a Mars mission

Joseph ’10 Rhawn Joseph, Ph.D. 
Journal of Cosmology, 2010, Vol 12, 4034-4050.; “Sex On Mars: Pregnancy, Fetal Development, and Sex In Outer Space” October-November 2010; http://journalofcosmology.com/Mars144.html [Schaaf]
Naturally, humans are going to have sex and women are going to get pregnant. Pregnancies during a mission to Mars must be avoided. Pregnancies may lead to the death or abnormal development of the fetus. Pregnancy coupled with muscle atrophy, bone mineral loss, radiation, and cardiovascular activity may put the mother's life and the entire mission to Mars at risk.

Col Impossible – AT: Asteroids

Asteroid Mining won’t be profitable- It’s very unlikely that time will solve the cost

Tony Ortega, editor in chief of the Village Voice, 6/17/2011 [" Robert Burnham Jr.'s 1983 Testament: An Astronomer-Recluse Inscribes His Universe (Part II)", June 17th, 2011, http://blogs.villagevoice.com/runninscared/2011/06/robert_burnham_j_1.php]

Well, there is a huge gap between what is technically feasible and what is humanly workable. Asteroid mining is technically feasible. But at what cost? My friends at JPL tell me that it could not be done profitably with present techniques even if the asteroid was made of solid gold. Technological advances will bring the cost down in time. Yes, I know. That's what the space-boosters tell me. Massive technological breakthroughs will eventually solve all the problems, and the cost will go way, way down. I am skeptical. This happens in a few rare cases, such as hand calculators, where the market is glutted with some product that can be mass produced cheaply in enormous quantities. But I don't see the price of ocean liners going down. Or jet planes. Or even the family car. If the price of anything so simple as a postage stamp keeps going up, up, up, then I doubt very much that the price of ultra-sophisticated technology is going to go down, down, down. 

Col Impossible – AT: Try or Die

3. Human extinction is inevitable regardless of where we are because of chromosomal malfunction.

The Guardian 04 [“How Likely is Human Extinction?” http://www.guardian.co.uk/theguardian/2004/apr/22/guardianweekly.guardianweekly11]
Every species seems to come and go. Some last longer than others, but nothing lasts for ever. Humans are a relatively recent phenomenon, jumping out of trees and striding across the land around 200,000 years ago. Will we persist for millions of years, or are we headed for an evolutionary makeover, or even extinction?  According to Reinhard Stindl, of the Institute of Medical Biology in Vienna, the answer to this question could lie at the tips of our chromosomes. In a controversial new theory he suggests that all eukaryotic species (everything except bacteria and algae) have an evolutionary "clock" that ticks down through generations to an eventual extinction date. This clock might help to explain some of the more puzzling aspects of evolution, but it also overturns current thinking and even questions the orthodoxy of Darwin's natural selection.  For more than 100 years scientists have grappled with the cause of "background" extinction. Mass extinction events, like the wiping out of dinosaurs 65m years ago, are impressive and dramatic, but account for only around 4% of now extinct species. The majority slip away quietly and without any fanfare. More than 99% of all the species that ever lived on Earth have already passed on, so what happened to the species that weren't annihilated during mass extinction events?  Current natural selection models suggest that evolution is a slow and steady process, with continuous genetic mutations leading to new species that find a niche to live in, or die. But digging through the layers of rock, palaeontologists have found that evolution seems to go in fits and starts. Most species seem to have long stable periods followed by a burst of change: not the slow, steady process predicted by the theory of natural selection.  The quiet periods in the fossil record puzzle scientists: evolution can't just switch on and off. More than 20 years ago the late Stephen Jay Gould suggested that internal genetic mechanisms could regulate these quiet periods, but until now no one could explain how it might work.  Stindl argues that the protective caps on the end of chromosomes, called telomeres, provide the answer. Like plastic tips on the end of shoelaces, telomeres prevent instability. However, cells seem to struggle to copy telomeres properly when they divide, and gradually the telomeres become shorter. Stindl's suggests that there is a tiny loss of telomere length between each generations, mirroring the individual ageing process.  Once a telomere becomes critically short it causes diseases related to chromosomal instability, or limited tissue regeneration, such as cancer. "The shortening of telomeres between generations means that eventually the telomeres become critically short for a particular species, causing outbreaks of disease and finally a population crash," says Stindl. "It could explain the disappearance of a seemingly successful species, like Neanderthal [hu]man, with no need for external factors such as climate change."

***edited for gender bias

*** AT: Get Off the Rock ***

Stay On – Only Earth

Space is unsustainable for humans – only earth can sustain life 

Trevors, J. (Trevors: University of Guelph and Adjunct Professor, a 28 year record of microbiology research, graduate and undergraduate teaching, consulting and editing/editorships has been achieved) ’09 # Springer Science + Business Media B.V. 2009
  “The Earth Is the Best Place to Live” – http://www.springerlink.com/content/p68867688844p083/fulltext.pdf

 The Earth is still the best planet to live despite our current problems/challenges of human population growth, total global pollution, global climate change, pandemics, wars, hunger and intolerance, to name a few examples. The universe has to be billions of years old to have sufficient time to produce the elements required for living organisms and their evolution. One would think that all humans would therefore take better care of the only known outpost of life in the universe. The Earth is the correct distance from our sun to maintain water in its liquid state (and gaseous and solid states) necessary for living organisms. Water has a low viscosity, high melting point, high boiling point and can act as a hydrogen donor and acceptor. Water can buffer against shifts in temperature. Water floats when it freezes and becomes ice, and reaches its maximum density at 4°C not at 0°C. These characteristics have immense importance for aquatic life. The size and mass of the Earth are correct for life. A small planet does not have sufficient gravity to hold an atmosphere such as ours. If the Earth was larger, the atmosphere would be denser and restrict light necessary for photosynthesis. No photosynthesis means no life as we know it on the Earth. The Earth is as good as it gets for the continued survival of all species, if humans simply reduce human population growth and the total pollution of the planet. This will require international cooperation and the efforts of all people, especially in the affluent developed countries that over pollute and over consume. The affluent countries must also provide the resources to assist less affluent countries with their basic human needs and rights. This is all doable if humans simply redirect efforts from conflicts and wars to international cooperation. 

Earth is ONLY outpost, thus we can solve challenges through population control, international cooperation, and pollution reduction

Trevors, J. (Trevors: University of Guelph and Adjunct Professor, a 28 year record of microbiology research, graduate and undergraduate teaching, consulting and editing/editorships has been achieved) ’09 # Springer Science + Business Media B.V. 2009
  “The Earth Is the Best Place to Live” – http://www.springerlink.com/content/p68867688844p083/fulltext.pdf

The already overpopulated Earth with several billion toomany people, consuming and polluting and entangled in complex conflicts for limited resources has no rationale present and future within the current paradigm. There is no future in conflicts, wars, violations of basic human rights and needs, competition, discrimination, lack of public infrastructure, hunger and poverty all entangled within pollution and global climate change. The challenges/ problems that we currently face can quickly turn into global crises (e.g. global warming, pandemics, overpopulation, food shortages) if the correct international actions are not implemented. The Earth is our only outpost. We can not travel quickly to other planetary locations and sustain life as we know it. Our correct choices are conservation, environmental protection, planned and managed human population control, international cooperation, evolve modern democracies and stable governments, education, basic human rights and needs and too all strive for the sanctity of life and humanity. The best way to halt total global pollution and climate change is to reduce total global pollution and the factors that cause climate change and overpopulation. What a wonderful world it will be.
Stay On – AT: Asteroids

NASA and Russian scientists agree that it is highly unprobable for Asteroid Apophasis to approach earth – even if it does NASA can easily stop it.

Bryner, Michelle– (writer for MSNBC)  2/11 “Will Asteroid Apophasis Hit Earth in 2036? NASA Rejects Russian Report” – February 2nd, 2011 http://www.msnbc.msn.com/id/41428607/ns/technology_and_science-space/t/dont-worry-asteroid-wont-hit-earth-oh-wait/

In 2004, NASA scientists announced that there was a chance that Apophis, an asteroid larger than two football fields, could smash into Earth in 2029. A few additional observations and some number-crunching later, astronomers noted that the chance of the planet-killer hitting Earth in 2029 was nearly zilch.

Now, reports out of Russia say that scientists there estimate Apophis will collide with Earth on April 13, 2036. These reports conflict on the probability of such a doomsday event, but the question remains: How scared should we be? 

 “Technically, they’re correct, there is a chance in 2036 [that Apophis will hit Earth]," said Donald Yeomans, head of NASA’s Near-Earth Object Program Office. However, that chance is just 1-in-250,000, Yeomans said.

The Russian scientists are basing their predictions of a collision on the chance that the 900-foot-long (270 meters) Apophis will travel through what’s called a gravitational keyhole as it passes by Earth in 2029. The gravitational keyhole they mention is a precise region in space, only slightly larger than the asteroid itself, in which the effect of Earth's gravity is such that it could tweak Apophis' path.

“The situation is that in 2029, April 13, [Apophis] flies very close to the Earth, within five Earth radii, so that will be quite an event, but we’ve already ruled out the possibility of it hitting at that time,” Yeomans told Life’s Little Mysteries. “On the other hand, if it goes through what we call a keyhole during that close Earth approach … then it will indeed be perturbed just right so that it will come back and smack Earth on April 13, 2036,” Yeomans said.

The chances of the asteroid going through the keyhole, which is tiny compared to the asteroid, are “minuscule,” Yeomans added.

The more likely scenario is this: Apophis will make a fairly close approach to Earth in late 2012 and early 2013, and will be extensively observed with ground-based optical telescopes and radar systems. If it seems to be heading on a destructive path, NASA will devise the scheme and machinery necessary to change the asteroid’s orbit, decreasing the probability of a collision in 2036 to zero, Yeomans said.

There are several ways to change an asteroid’s orbit, the simplest of which is to run a spacecraft into the hurtling rock. This technology was used on July 4, 2005, when Deep Impact smashed into the comet Tempel 1.

Asteroids impacts are over exaggerated- they are essentially nothing

 Ron Cowen, Science News Reporter, 9/13/2010 [“Asteroid Close Calls Happen All the Time”, September 13th, 2010, http://news.discovery.com/space/asteroids-collisions-earth-near-misses.html]

The only thing that was particularly unusual about two asteroids that zipped past Earth September 8, astronomers say, was that anybody noticed them. Such close approaches -- one of the asteroids passed within 79,000 kilometers of Earth -- actually happen several times a week, according to scientists' calculations. Yet some media outlets described the close encounter as if it were a brush with Armageddon. "Quite frankly, I don't know why they're making such a fuss about it," says astronomer Brian Marsden of the Harvard-Smithsonian Center for Astrophysics in Cambridge, Mass. "This is essentially nothing." Astronomers first spotted the two asteroids three days before their close encounter with Earth, using the Catalina Sky telescope near Tucson, Ariz., which routinely scans the skies for near-Earth objects. At the time they estimated the larger asteroid to be 10 to 20 meters (33 to 66 feet) in diameter, and the smaller 6 to 14 meters (20 to 46 feet) across. But subsequent observations by Richard Binzel and Francesca DeMeo of MIT using NASA's Infrared Telescope Facility on Hawaii's Mauna Kea showed that the objects were actually only about half that size. The discovery of the two space rocks demonstrates that programs like the Catalina survey, designed to find much larger near-Earth asteroids that do have the potential to cause devastating collisions, can also find smaller bodies, Marsden notes. 

Asteroids can be stopped- nuclear weapons and robotic tugboats

 Alok Jha, science correspondent for The Guardian, 3/7/2007 [“Big blasts or tiny tugs: how to stop an asteroid catastrophe”, March 7th 2007, http://www.guardian.co.uk/science/2007/mar/07/spaceexploration.frontpagenews]

The Planetary Defence Conference, organised by the US Aerospace Corporation, will bring together scores of ideas on how to develop technology to track and deflect objects heading towards the Earth. The gathering will also consider the sticky problem of public relations - is it best to warn people if the worst comes to the worst? "The collision of a moderately large asteroid or comet, also referred to as a near-Earth object (NEO), with Earth would have catastrophic consequences," writes Brent William Barbee of Emergent Space Technologies Inc in a discussion paper to be presented at the meeting. "Such events have occurred in the past and will occur again in the future. However, for the first time in known history, humanity may have the technology required to counter this threat." Many smaller objects around the Earth's orbit break up when they reach the atmosphere, with no impact beyond a short fireworks display. An NEO wider than 1km, however, collides with Earth every few hundred thousand years and an NEO larger than 6km, which could cause mass extinction, will collide with Earth every 100m years. Experts agree that we are overdue for a big one. All eyes for the moment are on Apophis, a 390-metre wide asteroid discovered in 2004, which has an outside chance of hitting the Earth in 2036. If it struck, Apophis would release more than 100,000 times the energy released in the nuclear blast over Hiroshima. Thousands of square kilometres would be directly affected by the blast but the whole planet would see the effects of the dust released into the atmosphere. There could be dark skies for a year or more and crops worldwide would be destroyed.  Dr Barbee will present a nuclear solution to the problem of NEOs. Detonated at the correct position, a nuclear weapon could blast away a thin shell of material from the asteroid. "This virtually instantaneous blow-off of superheated mass imparts an impulsive thrust to the NEO in the opposite direction of the detonation coordinates, causing the NEO's subsequent trajectory to be altered slightly, which causes the NEO to miss Earth rather than collide." The advantage of this idea is that it is possible with current technology - though no one has actually tried it yet. Piet Hut, of the Institute for Advanced Study in Princeton, has a less dangerous idea - a robotic tugboat that could attach itself to an asteroid and push it out of the Earth's path. "Based on early warning, provided by ground tracking and orbit prediction, it would be deployed 10 years or more before potential impact. The performance of the tugboat, he says, would depend on the development of a high-performance electric propulsion system called an ion engine. Instead of burning chemicals for fuel, these engines propel a spacecraft forwards by ejecting charged particles the other way. The thrust is minuscule - the equivalent to the pressure of a piece of paper on your hand - but the engine is extremely efficient and lasts far longer than conventional rocket engines. Prof Hut calculates that such an engine could be used to deflect NEOs up to 800 metres across. Ion engines would also be crucial for another type of probe, the "gravity tractor". Instead of landing on an asteroid, though, the gravity tractor would hover near it, using the slight gravitational attraction between the probe and the NEO to change its path. 

Asteroids aren’t a threat- not probable (it’s a good card cause it talks about the Apophis, the asteroid that’s predicted to hit earth next)

 Thomas Hart, journalist, copywriter and content specialist, 2/8/2011 [“NASA: Russian claims of Apophis collision with Earth exaggerated”, February 8th, 2011, http://personalmoneystore.com/moneyblog/2011/02/08/apophis-collision-with-earth/]

Apophis is the “doomsday asteroid” that Russian astronomers predict will collide with Earth in 2036. The Russians said when Apophis makes a routine pass close to Earth in 2029, it could fly through a “gravitational keyhole” that will put it on a collision course in a later orbit. NASA dismissed the probability of an Apophis/Earth collision, but it is working on methods to deflect doomsday asteroids. Odds of Apophis collision course slim The chance of an Apophis collision with Earth was first announced by NASA scientists in 2004. Initial observations hinted that Apophis, about the size of a cruise ship, could collide with Earth in 2029. A deeper mathematical investigation of the probabilities virtually ruled out any chance of an Apophis/Earth collision. Last month Russian astronomers said that during its 2029 fly-by, Apophis could pass through a pinpoint in space known as a gravitational keyhole that would alter its course enough to hit the bullseye in 2036. A NASA official didn’t deny the Russian claims but noted that the odds of Apophis passing through the gravitational keyhole are one in 250,000.

Asteroids aren’t a threat- NASA is working on a solution and the technology 
 Thomas Hart, journalist, copywriter and content specialist, 2/8/2011 [“NASA: Russian claims of Apophis collision with Earth exaggerated”, February 8th, 2011, http://personalmoneystore.com/moneyblog/2011/02/08/apophis-collision-with-earth/]

 Soon after Apophis caused such a stir, Congress sent NASA a mandate in 2005 that it must discover 90 percent of near earth objects 140 meters in diameter or greater by 2020. The money NASA needs to do that is far greater than the $4 million a year currently spent. Perhaps just as important as spotting potential Earth/asteroid collisions is planning a means to prevent them. Former astronaut Rusty Schweickart, an outspoken advocate of asteroid deflection research, has said the technology currently exists. The hard part is fostering the international cooperation required to save Earth when the time comes. 

Stay On – SPS Solves Asteroids

Solar powered satellites allow for critical asteroid deflection capabilities.

HEMPSELLA 06, Mark: professor at University of Bristol

[“Space power as a response to global catastrophes,” Acta Astronautica, Volume 59, Issue 7, October 2006, Pages 524-530, EBSCO]

Large near-Earth object impacts, while they are comparatively rare compared to calderia volcanoes as a natural initiator of global catastrophes, are of special interest as sufficient space capability would enable deflection of destruction of the incoming object—thus fully preventing the catastrophe. This has been the subject of considerable recent literature and while many different approaches have been proposed all of them require a considerably greater space infrastructure than currently available.  The size of asteroid required to create a global catastrophe is a matter of some debate. Harrison et al. [21] suggest that 1 km size object is just below a threshold where global effects could cause a catastrophe level event. Whereas Rigby et al. [22] argue a 1 km object could have caused the Dark Ages in the 6th Century AD. So a system capable of handling a 1 km object would be the minimum required to deal with potential global catastrophe level events.  The size of system that could deflect a NEO sufficiently to avoid collision with the Earth is also uncertain and is strongly dependent upon the assumptions made on size, orbit and timescale. A small asteroid with centuries until the potential impact may be deflected sufficiently by a single nuclear device (e.g. [23]), which is probably just about possible with the current space infrastructure. However, a large comet with only a year or two warning would require systems well beyond current capability.  There have been proposals for large orbital systems to deflect asteroids for example that outlined by Campbell et al. [24]. To deflect an iron asteroid using a pulsed laser was estimated to need peak powers of 200 GW, which would correspond to a continuous power supply requirement in the order of 20 GW. This is the output of two reference SPS satellites giving a good indication of the size of system required for this technique. One suggested location was a Sun Earth Lagrange point.

Stay On – AT: Supervolcanoes

Yellowstone won’t erupt in the near future

Xinhua 11 (“No imminent volcano eruption in Yellowstone National Park, says U.S. expert”, February 1, 2011 http://news.xinhuanet.com/english2010/sci/2011-02/01/c_13715811.htm)[KEZIOS]

Asked to comment on the speculation, Cervelli of the Yellowstone National Park Volcano Science Center, told Xinhua in an interview that the eruption of a big volcano is possible, but it is " extremely unlikely it will erupt in a near term." "You are talking about a volcano that has not been erupted for hundred thousand years or so. We do not really expect any imminent volcanic activity. There is no panic, there is no alarm. Basically things in Yellowstone are doing what they are always doing. It is a very active place geologically, but that does not mean a volcano is going to erupt imminently," Cervelli told Xinhua. He said the volcano in the Yellowstone National Park is a very large volcano. It has three very large eruptions in the past 2.1 million years or so. The most recent eruption was 640,000 years ago. He said a team of scientists are monitoring the Yellowstone National Park very closely with GPS and other advanced technology. He said the volcano is quite well monitored. A few months ago, some scientists at the University of Utah and elsewhere threw out some observations where the GPS receivers had measured uplift of Yellowstone from 2004 and 2009. He said the uplift was pretty consistent in that interval, but since 2009, the uplift slowed down. Cervelli did not say whether the slowdown of uplift is a good sign or bad sign, but he stressed: "We think that all the activities that we have seen so far are normal activity for this volcano. It is not absolutely silent, it is not absolutely quiet. We do not expect it absolutely quiet because none of the active volcanoes all over the world are always quiet. The measurements from the GPS are not alarming. They are very interesting from a scientific view and they help us understand what's going on beneath the volcano. But they are not alarming." He said over his career, he has participated in over 10 to 11 responses to volcanoes that actually did erupt. "So I do have some experience in distinguishing signals or data we measured that pointing to the eruption and signals that are just part of the normal background behavior of the volcano. The signals received at Yellowstone are just part of the normal background," said Cervelli. He said some people got to the television to give their opinions on whether the volcano will erupt, but if you have somebody who is educated and experienced and actually has worked at Yellowstone, " none of those people is alarmed," he affirmed.

Stay On – AT: Impact Outweighs

Creating space colonies only saves a few people – not worth it.

The Daily Galaxy  The Daily Galaxy -Great Discoveries Channel is an eclectic text and video presentation of news and original insights on science, space, and the environment. The Daily Galaxy was founded by Val Landi. Val's background includes executive vice president of global technology-publisher IDG prior to joining Microsoft co-founder.) ’09 “Space Colonization: Future or Fantasy?” October 1st, 2009 http://www.dailygalaxy.com/my_weblog/2010/08/space-colonization-the-human-future-or-scifi-fantasy.html

In an earlier Galaxy post we wrote that Stephen Hawking, world-celebrated expert on the cosmological theories of gravity and black holes who held Issac Newton's Lucasian Chair at Cambridge University until his recent retirement, believes that traveling into space is the only way humans will be able to survive in the long-term, while warning about the potential threat of actual alien contact with Earth.

"Life on Earth," Hawking has said, "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 ... I think the human race has no future if it doesn't go into space."

Another of his famous quotes reiterates his position that we need to get off the planet relatively soon. "I don't think the human race will survive the next 1,000 years unless we spread into space."

The problems with Hawking’s solution is that while it may save a “seed” of human life- a few lucky specimens- it won’t save Earth’s inhabitants. The majority of Earthlings would surely be left behind on a planet increasingly unfit for life.

Stay On – Innovation Solves

Innovation can achieve global sustainability

Ried, V. J (scientist, expert on geoscience)   ’10     Vol. 330 no. 6006 pp. 916-917 November 2010 

“Earth System Science for Global Sustainability: Grand Challenges” http://www.sciencemag.org/content/330/6006/916.full#aff-1

Encourage innovation (and mechanisms for evaluation) in technological, policy, and social responses to achieve global sustainability. We need to improve our understanding about how to strengthen incentives for technology, policy, and institutional innovation to respond to global environmental change. For example, there is need for transformative changes in the world's energy system, including efforts at an international level (e.g., establishing a global cap-and-trade system or a global tax on carbon). Insights into how best to attain such international policies can be drawn from innovations at local and regional levels, which are important laboratories for assessing how diverse carbon policies affect economic and social development at multiple scales. Just as countries seek to harmonize public sector research, economic incentives for emerging industries, and public policies to stimulate growth of new competitive industries, a mix of incentives will be needed to generate ideas and technologies to address global change in the context of sustainable development. In particular, we need focused efforts, coupled with careful assessment, on such issues as the potentials and risks of geoengineering strategies (including exploration of local to global institutional arrangements needed to oversee them) and options to meet competing demands for scarce land and water over the next half-century. 

Unsustainable food systems aren’t inevitable – can be solved through economic and agricultural transformations

Redifining Progress ( REDEFINING PROGRESS – non-profit organization that works with a broad array of partners to shift the economy and public policy towards sustainability.) ’03 “EATING UP THE EARTH: HOW SUSTAINABLE FOOD SYSTEMS SHRINK OUR ECOLOGICAL FOOTPRINT” July 2003 http://www.safsf.org/documents/ag_food_v6%20FINAL%208-21-03.pdf

There is nothing inevitable about unsustainable food systems. They are the product of past choices, social forces, and special interests. Alternatives abound for every dimension of the current food system. Making them a reality depends on overcoming special interests, providing recognition and financial support, and restructuring the current incentive system that subsidizes and encourages unsustainable behavior. Transforming agriculture will require an economy that corrects today’s price distortions and perverse incentives; phases out our addiction to fossil fuels; supports local economies; and pays farmers and farm workers a fair share of every food dollar. This is no different from catalyzing any systemic change towards sustainability. A recent report on advancing sustainable consumption and production explains how effective action builds on: • Recognizing the interdependence of initiatives to raise public awareness; • Galvanizing citizen and consumer constituencies; • Advancing policy proposals; • Mounting market-based initiatives by institutional consumers and investors; and • Accelerating technological innovation. No single approach will work on its own, but together, lasting positive change can be achieved.38 The beauty of a sustainable food system is its ability to generate benefits in numerous areas: health, biodiversity, ecological restoration, energy savings, aesthetic values, and economic justice. None of these benefits alone may outweigh the apparent short-term gains of the current destructive system. But the sum of these benefits will make society far better off and help to avoid the trap of increasing production at the expense of people and the planet. Shrinking our food Footprint also becomes a social feast. Support for sustainable food systems will let farmers become more than nameless raw material providers for a giant food manufacturing system. Sustainable agriculture gives a human face to food. We create relationships with the people who grow what we eat, as we work toward community food security and public education around our food supply. Other countries have started to recognize this opportunity. For example, Germany’s government—responding to the wishes of consumers, family farmers and environmental groups—is aiming to have at least 20 percent of its farms be organic by 2010. The government is allocating hundreds of millions of dollars in tax subsidies to help German farmers make the transition. The United States is also exploring new models. For instance, “green payments” to farmers who follow sustainable practices could begin to level the playing field and lead to increased adoption of sustainable agriculture. Already, the U.S. Department of Agriculture uses incentive programs for environmental protection—and there is still vast opportunity for improvements on these schemes. Agricultural support payments could be conditional upon environmental compliance. Removing subsidies for fertilizers and pesticides, or taxing them, would discourage their use. Consumer incentives also play an important role, such as pricing and labeling food to reflect the true costs of production. A recent survey conducted by land-grant universities confirms that Americans do care where their food comes from, and are willing to pay more for locally and sustainably grown food.39 To put it simply: global sustainability depends on sustainable food systems. Our food system is one of the dominant pressures on the biosphere. It is also a testing ground for sustainable economies, offering powerful, much-needed lessons about how to operate a steady-state economy that maintains economic vitality, provides healthy and satisfying lives to people, and protects ecological assets. The movement toward sustainable food systems thus provides an opportunity to generate the operating manual for a sustainable world while uniting the basic need and pleasure of food with ecological and social responsibility.

Stay On – AT: Resources

Earth can be sustainable if changes in production and consumption occur

Finnochiaro, Peter (staff writer of Salon, interview with Fred Pearce: author of "The Coming Population Crash: And Our Planet's Surprising Future")  5/14

Can the Earth sustain 10 billion people? May 14th, 2011 http://www.salon.com/news/feature/2011/05/04/global_population_projections
Are there any specific policies or changes to the industrial process that could help sustain 10 billion people? 

These figures underline the urgency for doing all the things we know we need to do anyway. The basic fact is we cannot sustain even 3 or 4 or 5 billion people all living the way we do in the West now. If we want the poor world to have a better life, we have to change the way we do an awful lot of things -- certainly the way we generate our energy. We've simply got to move away from high-carbon-emission energy sources. We've got to change the way we produce our foods to use soil and water and much else much more sustainably. That is going to perhaps involve moderation of our diet. But also changes in the way we produce what we want.

There are three elements in our impact on the planet. The first is our numbers. The second is what those people consume. The third, and one we need to think about as well, is how we produce what we consume. I don't believe in simple technical fixes, but we do know how to do things very much better than we are. And, however many billion people there are -- whether it's 7 or 10 or even 12 billion people -- we are going to have to adopt, as fast as we sensibly can, those different ways of doing things. My own gut feeling is that if we can do those things -- and it's a hell of an if -- is that we can sustain 10 billion people on this planet. But saying we can do it is a long way from being sure that we will do it. 

Stay On – AT: Population

Population growth is stagnating – lower birth rates

Pearce, Fred  ’10 (Fred Pearce is currently the environment consultant of New Scientist magazine and a regular contributor to the British newspapers Daily Telegraph, The Guardian, The Independent, and Times Higher Education. He has also written for several US publications including Audubon, Foreign Policy, Popular Science, Seed, and Time.)  “The Coming Population Crash: And Our Planet's Surprising Future" beacon Press Books: Boston, Massachusetts 
And yet slamming on the brakes seems almost as dangerous. For meanwhile, the insurgency of the old is looming. We are all living longer, healthier lives. Life expectancy has doubled since the 1950s. Back when I was born, 150 babies out of every thousand died before their first birthday. I could have been one of them. Now only fifty die. Should we cherish or fear this? Is good luck for the world's babies bad luck for the planet? It is sometimes said that more than half of all the people who have lived on the earth are alive today. This is nonsense. Just under 7 billion of the total human roll call of l00 billion are alive today. - what may well be true is that half of all the people who have ever managed to reach the age of sixty-live are alive today.

But don't despair. There is something you may not have guessed something that may save us all. The population "bomb" is being defused. Only gradually, because the children of the greatest population explosion in history are still mostly of childbearing age, but it is happening. They may be having seven children in Mali, and six in Afghanistan, but half of the world's women are now having two children or fewer-not just in rich countries, but in Iran and parts of lndia, Burma and Brazil, Vietnam and South Africa. Mothers today have fewer than half as many offspring as their own mothers. This is happening mostly out of choice and not compulsion. Women have always wanted freedom, not domestic drudgery and the childbirth treadmill. And now that most of their babies survive to adulthood, they are grabbing it.

Stay On – AT: Climate Change

History proves that humans are adaptable to climate change – will be able to survive on earth

NPR (national public radio -A thriving media organization at the forefront of digital innovation, NPR creates and distributes award-winning news, information, and music programming to a network of 900 independent stations. Holds interviews with several scientists and experts on different fields)  ’07 “Human History Shows a Gift for Adaptability” July 30th, 2007  http://www.npr.org/templates/story/story.php?storyId=12344547

You hear that music, you know we're going to talk about climate. But today, we're not going to talk about how we're changing it. We're going to talk about how climate changed us. The environment largely determines how living things survive. Consider this example: If you're a monkey in a rainforest, full of four-legged predators, you learn to climb trees. If the climate changes and the forest disappears, the lucky monkeys will find a new way to survive, while the others become somebody's dinner. 

Adaptations like that make up the story of evolution. And now, a scientist has a new idea about the way the climate affects evolution, in particular our evolution - our exodus from Africa, the human migration to every corner of the world. 

As part of our climate connection series with National Geographic, NPR's Christopher Joyce talks with the human whose adaptable mind is responsible for this new idea. 

CHRISTOPHER JOYCE: So here's human evolution in a nutshell. In Africa, our ancestors came down from the trees and stood on two legs. Several variations on the early human theme followed. Some left Africa and spread around the world. Their descendants adapted to the climates they found - the Neanderthals in the frigid badlands of Europe, for example. But eventually, only one of these experiments was left: us. 

I took a trip to the Museum of Natural History at the Smithsonian Institution in Washington to find out the secret of our success. The museum was closed and pretty dark. I stopped at a diorama. I had the place almost to myself. 

I am standing next to a cave, surrounded by the Neanderthals. It's okay, though. They're just made of plastic. It's supposed to be very cold here. The Neanderthals were supremely adapted to cold, but something happened and the Neanderthals disappeared and were replaced by humans like us and like Dr. Rick Potts, who runs the Human Origins Program at the museum. So, Dr. Potts, what happened? 

Dr. RICK POTTS (Scientist; Director, Human Origins Program, Museum of Natural History): At the same time that the Neanderthals were evolving and surviving in Europe, in tropical Africa there emerged a different lineage, the modern human lineage, Homo sapiens. They were able to make new kinds of tools. They used their brainpower to expand the area over which they lived. And eventually, this much more adaptable lineage, ourselves, displaced the Neanderthals even in their favored range of the cold Ice Age of Europe. 

JOYCE: What was it that made humans more adaptable? 

Dr. POTTS: Modern Homo sapiens in Africa emerged during a prolonged period of extreme climate variability. And the idea that we're working on is that this instability, this tendency of the environment to vary to a wide degree, was a real driving force in the emergence of the ability to adapt. 

JOYCE: And you have the evidence for that somewhere here? 

Dr. POTTS: Yeah. Let's go upstairs, and we can take a look at the artifacts there and some of the fossils. 

(Soundbite of footsteps, elevator beeping) 

JOYCE: The rub of life is this: If you don't adapt to changes in your environment, you die. And what Potts believes is that humans are the world's most adaptable species. Unlike most other living things, we can live in rainforests, deserts, high mountains, even on ice. The remains of some of the also-rans lie on a shinny wooden table in Potts' office. 

Dr. POTTS: We have the skull here of a Neanderthal. 

JOYCE: When Potts holds the Neanderthal's skull, up next to a modern human one, you can see how well that the Neanderthals adapted to one type of climate. The first thing you'll notice is how much in the Neanderthals face pokes out the front. Experts called it prognathic. 

Dr. POTTS: And that actually is an adaptation to cold climate. As you breath in, you want to humidify that air and give as much space inside your nasal cavities to humidify the air, warm it up before it goes down to your lungs. 

JOYCE: And that worked just great until the climate change. Neanderthals couldn't adapt to the new environment as well as those ingenious modern humans. So Potts says the secret to human success has been our amazing adaptability. 

Dr. POTTS: The question that is in front of us, and I think all of biology, is how to explain the evolution of this capacity to adapt, what I call the evolution of adaptability, that as climate changes, that there is, in fact, a kind of a pump. 

JOYCE: Potts thinks rapid climate change - hot, cold, wet to dry, and back again - made life hard, but humans are more versatile, physically and mentally. No pain, no gain. 

Dr. POTTS: Uncertainty itself is pain. And climate instability is a very, very difficult thing for organisms to accommodate to, and it probably does drive evolution. 
JOYCE: Potts has been thinking about how to prove this for a long time. It's what anthropologists call a big idea. One thing he's done is assemble two lists. One is a climate record over the past five million years. It shows long periods when climate - and Africa's especially - was pretty steady, didn't change much. But there were also 67 periods when climate was all over the place, rapidly changing back and forth. Sometimes these periods of wild climate gyrations lasted as long as 326,000 years. Changes in the earth's orbit and its wobble caused these climatic ups and downs. 

It's when Potts compares this climate record with a second list that he gets a thrill. His other list shows the great moments in human history, when we or our ancestors experienced those eureka moments in evolution. 

Dr. POTTS: Going from upright walking, the first tools, changes in our body, the invention of fire, the increase in brain size and then the invention of specialized tools and ultimately the ability to take a story of something you saw outside and bring it inside a cave and paint it. All of these things represent a ratcheting up of adaptability in our lineage. 

JOYCE: And it will happened during times of high climate change. 

Dr. POTTS: And happened during a time of high climate change. 

JOYCE: Potts points to three hugely important events that coincided with periods when climate was changing fast and furiously in Africa. First, the first stone tools used by human ancestors about 2.8 to 2.4 million years ago. Then, the first big exodus of human ancestors out of Africa 1.7 million years ago. And third, the appearance of modern Homo sapiens - us - about 200,000 years ago. 
All this may seem like an academic exercise until you remember that we are experiencing rapid climate change right now, a change we have created. Potts notes optimistically that we are the most adaptable species. However, other forms of life are not. 

Dr. POTTS: Our activity, there's just no doubt about it, is affecting the food web, the food chain all throughout the world. And so our own activities ultimately will be a new experiment in survival. 

JOYCE: And how well we survive that experiment may depend on whether we can continue to adapt as well as we have in the past. 

Stay On – Timeframe Too Long

It will be millions of years before the earth is no longer inhabitable

Universe Today (online space guide, cites studies done by several universities) ’09 “How Long Will Life Survive on Earth?” February 13th, 2009 http://www.universetoday.com/25367/how-long-will-life-survive-on-earth/
It feels like the Earth is forever. But we know it formed around 4.5 billion years ago, and it will last another 7.5 billion years or so, when the Sun becomes a red giant, and probably destroying the Earth.

But our climate will become unlivable long before that. According to Peter Ward and Robert Brownlee, in their book, The Life and Death of Planet Earth, things are going to heat up much, much earlier.

	
	
	
	


That’s because the energy output coming the Sun is gradually increasing. Not enough to change the climate in our lifetimes, or even millions of years. But in the span of hundreds of millions of years, things are going to heat up.

Even if earth will no longer be habitable, it will be millions of years until extinction

Universe Today (online space guide, cites studies from universities) ’09 “How Long Will Life Survive on Earth?”
February 13th, 2009http://www.universetoday.com/25367/how-long-will-life-survive-on-earth/

It feels like the Earth is forever. But we know it formed around 4.5 billion years ago, and it will last another 7.5 billion years or so, when the Sun becomes a red giant, and probably destroying the Earth.

But our climate will become unlivable long before that. According to Peter Ward and Robert Brownlee, in their book, The Life and Death of Planet Earth, things are going to heat up much, much earlier.

	
	
	
	
	


That’s because the energy output coming the Sun is gradually increasing. Not enough to change the climate in our lifetimes, or even millions of years. But in the span of hundreds of millions of years, things are going to heat up.

A model developed by researchers at Pennsylvania State University calculated that the energy coming from the Sun will heat up the planet so much that the oceans will evaporate within a billion years or so.

But this is just the end of a series of terrible things that will happen to the planet as the Sun’s energy output increases. 

As the climate becomes warmer, the cycle of silicate rock weather speeds up, removing carbon dioxide from the atmosphere and sequestering it as calcium carbonate in the oceans. Without carbon dioxide, plants won’t be able to survive, and everything relying on them dies too. 

*** Colonization Bad ***

Col Bad – AT: Consciousness Transformation

Treaties won’t prevent space domination
Gruner  4 J.D. Candidate Seton Hall University School of Law (Brandon, Seton Hall Law Review Volume 35, “A NEW HOPE FOR INTERNATIONAL SPACE LAW: INCORPORATING NINETEENTH CENTUREY FIRST POSSESSION PRINCIPLES INTO THE 1967 SPACE TREATY FOR THE COLONIZATION OF OUTER SPACE IN THE TWENTY-FIRST CENTURY”, 2004-2005,  http://heinonline.org/HOL/Page?handle=hein.journals/shlr35&div=13&g_sent=1&collection=journals)[KEZIOS]

Hence, with dozens of countries possessing space technology, the incentive to acquire the abundant resources available in space due to the Earth’s ongoing resource depletion, and the ability to implement the publicly available plan to travel to Mars cheaply, the day will soon be upon us where one or more nations colonize the celestial bodies closest to Earth. Treaties do not exist as to how the law of outer space should be governed. These treaties rest in large part on the principle that outer space is res communis and not subject to national appropriation. While this approach is laudable in theory, it is problematic in application, as it fails to create an adequate incentive for space exploration and colonization. Furthermore the existing legal scheme provides no legal certainty to resolving property issues that will arise because it overturns centuries of international law by rejecting the longstanding principle of national sovereignty; the space treaties have widely varying interpretations that differ from the original intentions of their authors; and today some nations view the treaties only as a roadmap for future treaties – not as law themselves.

Col Bad – Spending Link

Space settlements are expensive – materials, energy, transportation, communication, life support, and radiation protection 

Globus, Al (works for NASA), 4/29  “Space Settlement Basics” April 29th, 2011 http://settlement.arc.nasa.gov/Basics/wwwwh.html

How? 

With great difficulty. Fortunately, although building space colonies will be very difficult, it's not impossible. Building cities in space will require materials, energy, transportation, communications, life support, and radiation protection. 

Materials. Launching materials from Earth is very expensive, so bulk materials should come from the Moon or Near-Earth Objects (NEOs - asteroids and comets with orbits near Earth) where gravitational forces are much less, there is no atmosphere, and there is no biosphere to damage. Our Moon has large amounts of oxygen, silicon and metals, but little hydrogen, carbon, or nitrogen. NEOs contain substantial amounts of metals, oxygen, hydrogen and carbon. NEOs also contain some nitrogen, but not necessarily enough to avoid major supplies from Earth. 
Energy. Solar energy is abundant, reliable and is commonly used to power satellites today. Massive structures will be needed to convert sunlight into large amounts of electrical power for settlement use. Energy may be an export item for space settlements, using microwave beams to send power to Earth. 

Transportation. This is the key to any space endeavor. Present launch costs are very high, $2,000 to $ 14,000 per pound from Earth to Low Earth Orbit (LEO). To settle space we need much better launch vehicles and must avoid serious damage to the atmosphere from the thousands, perhaps millions, of launches required. One possibility is airbreathing hypersonic air/spacecraft under development by NASA and others. Transportation for milllions of tons of materials from the Moon and asteroids to settlement construction sites is also necessary. One well studied possibility is to build electronic catapults on the Moon to launch bulk materials to waiting settlements. 

Communication. Compared to the other requirements, communication is relatively easy. Much of the current terrestrial communications already pass through satellites. 

Life support. People need air, water, food and reasonable temperatures to survive. On Earth a large complex biosphere provides these. In space settlements, a relatively small, closed system must recycle all the nutrients without "crashing." The Biosphere II project in Arizona has shown that a complex, small, enclosed, man-made biosphere can support eight people for at least a year, although there were many problems. A year or so into the two year mission oxygen had to be replenished, which strongly suggests that they achieved atmospheric closure. For the first try, one major oxygen replenishment and perhaps a little stored food isn't too bad. Although Biosphere II has been correctly criticized on scientific grounds, it was a remarkable engineering achievement and provides some confidence that self sustaining biospheres can be built for space settlements. 

Radiation protection. Cosmic rays and solar flares create a lethal radiation environment in space. To protect life, settlements must be surrounded by sufficient mass to absorb most incoming radiation. This can be achieved with left over from processing lunar soil and asteroids into oxygen, metals, and other useful materials. 

Space settlement feasibility was addressed in a series of summer studies at NASA Ames Research Center in the 1970's. These studies concluded that space settlement is feasible, but very difficult and expensive. For additional information see the bibliography. 

Col Bad – AT: Solves Environment

Other worlds may be ecologically pillaged by previous alien contact

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
There are also unnatural ways the universe could turn unfriendly. For example, suppose some

earlier species unleashed a wave of irresponsible colonization across the galaxy, sweeping like a

prairie fire, leaving over-exploited worlds and ravaged ecospheres in its wake. Malevolence is not

required, only shortsightedness and unsustainable appetites across many millennia, (a trait that is

completely consistent with the behavior of the one sapient species currently known.) If such an

unfortunate interstellar ecological disaster happened, our Earth might be among the few life-worlds

to have escaped. That, too, could explain why we don't hear anybody.

Col Bad – Terraforming Unethical

There are ethical dilemmas to terraforming

Discovery News  ’10 “The Ethics of Planetary Exploration and Colonization” February 17th, 2010 http://news.discovery.com/space/the-ethics-of-planetary-exploration-and-colonization.html
Most of our planetary colonization dreams revolve around changing the environments of other worlds to cater to our own astronomically particular needs. Seriously, imagine if the Smoking Gun posted humanity's tour rider for visiting other worlds. What utter divas we are! As the alternative of changing ourselves to inhabit other worlds is largely unexplored, we have to ponder the far-future ethics of terraforming another planet.

Specifically, Brother Consolmango mentioned the idea of taking material from a c-class asteroid or a Martian moon and spreading it over Mars' pole caps. In theory, this feat would create the sort of drastic global warming we're hoping to avoid on Earth. Coated with dust, the poles would then absorb even more solar radiation than before, causing them to heat up and release carbon dioxide. Atmospheric pressure would increase. The resulting greenhouse effect could possibly raise temperatures to facilitate stabilized liquid water. This could lead to lakes, oxygen and a successful seeding of plant life. Eventually, Arnold Schwarzenegger would be able to take his space helmet off without his eyeballs exploding. 

But what are the ethics of this (the terraforming, not the eyeball thing)? What if Mars already contains hidden life? Might the origins of life on Earth trail back to the red planet as well? Thoroughly contaminate everything and we might erase all trace of what was. And the past isn't the only thing potentially at stake.

"Here's a deeper question," Brother Consolmango said. "What if there is no life on Mars or Titan or some other place we're going to go to, but all the ingredients are there, such that at some future time life could exist. The potentiality of life is there and, by terraforming it, we're aborting that possibility. Under what circumstances is that an ethical thing to do?"
Private Sector Solves Col
Privatization solves – companies want to be first to space tourism

Fine (Daniel, “Our Future in Space: An Exploration of Earth’s Inevitable Fate and the Future of Humankind”, 2006, http://www.philosophyparadise.com/essays/ourfutureinspace.html)[KEZIOS]

Space tourism is one of the springboards or catalysts for our destiny in Space.  Since 1969, the National Aeronautics and Space Administration (NASA) has continued to send humans to Space in order to explore and perform tests which will be vital for our future in the Cosmos.  However, while NASA heads the governmentally financed campaign to send shuttles into Space for scientific purposes, private capitalistic companies have begun to head the campaign to send privately funded shuttles carrying tourists into Space for leisure purposes.  These companies have been competing for money incentives which are providing the motivation to send humans to Space, which will then become the basis for a continuous and successful commercial industry.  The first money prize incentive for getting humans to Space on a commercially piloted spacecraft was known as the X-Prize.  The X-Prize is “a $10 million prize created in 1996 by the X-Prize Foundation […] which will be awarded to the first team that flies a rocket with three people on board to an altitude of 100 kilometers and repeats the flight within two weeks” (Dinerman 1-2)1  By creating spaceships that can overcome the wear and tear created from a single suborbital flight, some 27 countries are planning to compete to win this task.  They will send three humans into space, and repeat the process within a short amount of time, all for a prize which is dwarfed by the costs of creating these ships.  But, even though the price of creating the winning capsule is immense, these companies are not competing for the money.  They are competing primarily to be the first people to make possible what will be the future for humankind.  In essence, they are competing to be the pioneers of the future.

*** General DA Answers ***
Non-Unique – Aliens – Already Attempting Contact

We’ve been beaming lots of messages into space

David Brin Ph.D. in applied physics @ UC San Diego, NASA consultant, 9-2002 

"A Contrarian Perspective on Altruism: The Dangers of First Contact,” http://www.setileague.org/iaaseti/brin.pdf September 2002
Until recently, the one well-known intentional ‘message’ was cast forth from Arecibo many

years ago by one of the teams affiliated with Frank Drake, in the direction of the Great Nebula of

Andromeda (the Andromeda galaxy). With that target an innocuous distance away – several

hundred thousand light years – the act was more a symbol of faith in the SETI enterprise (or else a

‘stunt’, depending on your view) than a serious attempt to attract attention. Drake’s group, despite

their enthusiasm, had the maturity to refrain from doing anything more, or taking upon themselves a

decision that belonged properly to all humankind.

This wise reticence has been broken in recent years. Russian astronomer Alexander Zaitsev

claims to have beamed forth a handful of interstellar messages, including pictorial and musical

transmissions, from the Evpatoria radio telescope in the Ukraine. Another group in Brazil claims to

have sent forth some narrow-casts. We can certainly expect more such unilateral spasms in future

years, as radio equipment becomes cheaper and available to pseudo-scientists – with or without

academic credentials – who lack the patience or scientific courtesy to respect the wishes of others.

History shows that people can rationalize anything, when it offers their only hope for selfimportance.

The consensus of all major SETI research groups, however, as reported by American space

lawyer Patricia Sterns, is to follow policy guidelines developed by the SETI Committee of the

International Academy of Astronautics and the International Institute of Space Law. These

protocols discourage intentional transmissions targeted at extraterrestrials unless preceded by broadbased

international discussion.

Non-Unique – NASA Exploration

Obama determined to get to space-nobody is more committed  

SETH BORENSTEIN (national science writer for The Associated Press, National Journalism Award) and ERICA WERNER Associated Press White House Reporter 4-15  

Obama Lays Out Future Of American Space Exploration: Key Details, http://www.huffingtonpost.com/2010/04/15/obama-nasa-space-program_n_539290.html#s81104&title=Cancellation_Of_Constellation 04-15-10 02:08 PM
CAPE CANAVERAL, Fla. – President Barack Obama declared Thursday he was "100 percent committed to the mission of NASA and its future" as he outlined plans for federal spending to bring more private companies into space exploration following the soon-to-end space shuttle program. "We want to leap into the future," not continue on the same path as before, Obama said as he sought to reassure NASA workers that America's space adventures would soar on despite the termination of shuttle flights. Obama acknowledged criticism, even from some prominent astronauts, for his drastic changes to the space program's direction. But, he said, "The bottom line is: Nobody is more committed to manned space flight, the human exploration of space, than I am. But we've got to do it in a smart way; we can't keep doing the same old things as before." He said that by 2025 he expects U.S. space exploration to reach beyond the moon and further into the solar system's reaches

*** Get Off the Rock ***

Off Rock – Uniqueness

Development requires more funding – status quo development is halted

Griffin 03, Michael: Administrator of NASA, seven degrees in the fields of Physics, Electrical Engineering, Aerospace Engineering, Civil Engineering, and Business Administration, and has been an Adjunct Professor at the George Washington University, the Johns Hopkins University, and the University of Maryland (Prepared Statement of Dr. Michael D. Griffin: “The Future of Human Space Flight,” http://www.spaceref.com/news/viewsr.html?pid=10683)[KEZIOS]

The required time to achieve the intermediate milestones is irrevocably tied to funding constraints. If no new funding can be provided, we will spend the next several years - probably a decade - working our way out of the Space Shuttle and International Space Station dilemmas, even proceeding as expeditiously as possible. It will be difficult, likely impossible, to begin development of (for example) heavy lift launch vehicles and space nuclear power systems while restricting NASA to today's budget levels and simultaneously respecting current obligations to ISS. Yet, these technologies and others are crucial to any permanent step beyond LEO. There is a lot of ground to be made up, but with a $5 B annual funding increase for NASA, I believe one could expect to see the first lunar base within a decade. What is needed is a different view of spaceflight in the affairs of men and nations than we have so far seen. Space programs in the United States have so far have been just that - programs. They are justified individually, each on its own merits, and have defined goals, funding, start dates and, it is hoped, completion dates. Space activities so far have been largely episodic, when in fact they need to become, again, a way of life. NASA and the space community generally, whether civil or DoD, receive frequent criticism for the high cost of what we do, the cumbersome pace at which it often seems to proceed, and the not infrequent failures which occur. This may not be entirely unfair; it is my own belief that the nation is entitled to expect a higher standard of performance on space projects than has often been the case in recent years. But we in the space community - the engineers who must execute a multiyear vision one budget year at a time - are, I think, entitled to expect a higher and more consistent standard of commitment by the nation, through its policymakers, to that vision. As an example of the mindset I advocate, I note that the United States has a Navy, which institution in fact predates our present form of constitutional government. Even in difficult times, we do not debate whether or not the United States will continue to have a Navy. We do not debate the Navy's function; by common understanding, it is the Navy's purpose to provide mastery and control of the high seas for the benefit of the nation. We may debate ways and means of achieving this, but withdrawal from the basic enterprise would be unthinkable. So it must be with human space flight. We are not yet to that point. 

Neither NASA nor congress is currently ready for Mars Mission – NASA is spending money but not going anywhere

Zubrin ’09 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

Science Direct; “The moon–mars initiative: Making the vision real” Available online May 4, 2009; http://www.sciencedirect.com/science/article/pii/S0016328709000706 [Schaaf]
Over the course of its history, NASA has employed two distinct modes of operation. The first, prevailed during the period from 1961 to 1973, and may therefore be called the Apollo Mode. The second, prevailing since 1974, may usefully be called the Shuttle Era Mode, or Shuttle Mode, for short. In the Apollo Mode, business is conducted as follows. First, a destination for human spaceflight is chosen. Then a plan is developed to achieve this objective. Following this, technologies and designs are developed to implement that plan. These designs are then built, after which the mission is flown. The Shuttle Mode operates entirely differently. In this mode, technologies and hardware elements are developed in accord with the wishes of various technical communities. These projects are then justified by arguments that they might prove useful at some time in the future when grand flight projects are initiated. Contrasting these two approaches, we see that the Apollo Mode is destination driven, while the Shuttle Mode pretends to be technology driven, but is actually constituency driven. In the Apollo Mode, technology development is done for mission directed reasons. In the Shuttle Mode, projects are undertaken on behalf of various internal and external technical community pressure groups and then defended using rationales. In the Apollo Mode, the space agency's efforts are focused and directed. In the Shuttle Mode, NASA's efforts are random and entropic. To make this completely clear, a mundane metaphor may be useful. Imagine two couples, each planning to build their own house. The first couple decides what kind of house they want, hires an architect to design it in detail, then acquires the appropriate materials to build it. That is the Apollo Mode. The second couple polls their neighbors each month for different spare house-parts they would like to sell, and buys them all, hoping to eventually accumulate enough stuff to build a house. When their relatives inquire as to why they are accumulating so much junk, they hire an architect to compose a house design that employs all the knick-knacks they have purchased. The house is never built, but an adequate excuse is generated to justify each purchase, thereby avoiding embarrassment. That is the Shuttle Mode. In today's dollars, NASA average budget from 1961 to 1973 was about $17 billion per year. This is essentially the same as NASA's current budget. To assess the comparative productivity of the Apollo Mode with the Shuttle Mode, it is therefore useful to compare NASA's accomplishments between 1961–1973 and 1990–2003, as the space agency's total expenditures over these two periods were equal. Between 1961 and 1973, NASA flew the Mercury, Gemini, Apollo, Skylab, Ranger, Surveyor, and Mariner missions, and did all the development for the Pioneer, Viking, and Voyager missions as well. In addition, the space agency developed hydrogen oxygen rocket engines, multi-staged heavy-lift launch vehicles, nuclear rocket engines, space nuclear reactors, radioisotope power generators, spacesuits, in-space life support systems, orbital rendezvous techniques, soft landing rocket technologies, interplanetary navigation technology, deep space data transmission techniques, reentry technology, and more. In addition, such valuable institutional infrastructure as the Cape Canaveral launch complex, the Deep Space tracking network, Johnson Space Center, and JPL were all created in more or less their current form. In contrast, during the period from 1990 to 2004, NASA flew about three score Shuttle missions allowing it to launch and repair the Hubble Space Telescope and partially build a space station. About half a dozen interplanetary probes were launched (compared to over 30 lunar and planetary probes between 1961 and 1973). Despite innumerable “technology development” programs, no new technologies of any significance were actually developed, and no major space program operational infrastructure was created. Yet the total amount of money spent, in real, inflation adjusted dollars, was the same as that spent from 1961 to 1973. Comparing these two records, it is difficult to avoid the conclusion that that NASA's productivity in both missions accomplished and technology development during its Apollo Mode was at least ten times greater than under the current Shuttle Mode. The Shuttle Mode is the expenditure of large sums of money without direction by strategic purpose. That is why it is hopelessly inefficient. It is remarkable that the leader of any technical organization would tolerate such a senile mode of operation, but in the absence of course-setting mandate, Shuttle-era NASA administrators have come to accept it. Indeed, during his first 2 years in office, Administrator Sean O’Keefe explicitly endorsed this state of affairs, repeatedly rebutting critics by proclaiming “NASA should not be destination-driven.” But the blame for this multi-decadal program of waste cannot be placed on NASA leaders alone, some of whom have attempted to rectify the situation. Rather, the political class must also accept major responsibility. Consider the following. During the same week in September 2003 that House members were roasting former Administrator O’Keefe for his unfortunate advocacy of a destination-free NASA, a Senate committee issued a report saying that a top priority for the space agency was to develop a replacement Space Shuttle system. Did any of the Senators who supported this report explain why? Why do we need another Shuttle system? To keep doing what we are doing now? Is that what we actually want to do? Is our primary aim to keep sending astronauts on joyrides in low Earth orbit? In that case, a second generation Shuttle might be worth building. But if we want to send humans to the Moon or Mars, we need make that decision, and then design and build a hardware set that is appropriate to actually accomplish those goals. Advocates of the Shuttle Mode claim that by avoiding the selection of a destination they are developing the technologies that will allow us to go anywhere, anytime. That just is not true. The Shuttle Mode will never get us anywhere at all. The Apollo Mode got us to the Moon, and it can get us back, or take us to Mars. But leadership is required. In the beginning, there was the Word.

Off Rock – Generic Extinction

Exploration key to human survival

The Space Review 6/6 “New strategies for exploration and settlement” June 6th, 2011 http://www.thespacereview.com/article/1860/1

That approach to exploration, he argued, should be applied to future human space exploration. The “ultimate rationale” for human spaceflight is the survival of the species, he said, noting the record of asteroid and comet impacts and the likelihood that eventually another large body will collide with the Earth, with devastating consequences for life on the planet. “If you want humanity to survive, you’re going to have to create multiple reservoirs of human culture,” he said, “and the way to do that is to expand human civilization off the planet.”

There are just too many ways to die on earth, we have to leave now                                                                                                                       FALCONI 01, Oscar: BS degree in Physics from M.I.T. [“THE CASE FOR SPACE COLONIZATION - NOW!” http://www.nutri.com/space/]
Unfortunately, the U.S. is in the position of having to strike only after being struck first. A situation could arise where we'd be reluctant to retaliate because more radioactivity injected into the atmosphere by us, even over Russia, could end all human life on earth. By having a self-sufficient backup colony, capable of recolonizing the earth at a future time, we'd eliminate this reluctance. By knowing beyond doubt the U.S. is fully committed to a 2nd strike, come what may, the Russians would be less wont to initiate their first strike. It's tragic that we humans, capable of love and the appreciation of life and nature, must think in these terms. However, the Russian-American policy of Mutual-Assured-Destruction (MAD) requires it. Thus a space colony results in 2 more benefits: (1) the probability of an atomic war is decreased, and (2) if there is a war, the probability is greater that human life will survive. Yes, the Russians could try to destroy our colony, but the questionable rationale and complicated logistics of such a pointless act of war would need further study. The best solution to this dilemma might be to construct a double space colony, the two halves being dependent upon each other for mechanical balance and stability, one half built and populated by the west and the other half by the east. Such a configuration has in fact been designed: It consists of two parallel contra-rotating cylinders, connected side by side, each about 4 miles in diameter and 20 miles long. The destruction of one cylinder would soon mean the end of the other, along with its thousands of inhabitants. Such an arrangement just might spell peace and save our civilization. And finally, the U.S. is moving aimlessly - no national goal. Our moon landing was merely a victory that hasn't been followed up, a victory in name only. A commitment toward space colonization will put spirit back into America. People will once again be proud to be patriotic Americans. Any further benefits to our technology, our economy, unemployment, the energy shortage, etc., are bonuses of incalculable value, not to mention the preservation of the human race.

Off Rock – Asteroids
An asteroid will hit the Earth – very likely and results in extinction.  Space colonization is critical to getting us “off the rock.”

EASTERBROOK 08, Gregg: Brooking Institutions fellow and contributing editor to The Atlantic and The New Republic
[“The Sky is Falling,” Atlantic Monthly, June, WilsonSelect Plus]

Breakthrough ideas have a way of seeming obvious in retrospect, and about a decade ago, a Columbia University geophysicist named Dallas Abbott had a breakthrough idea. She had been pondering the craters left by comets and asteroids that smashed into Earth. Geologists had counted them and concluded that space strike are rare events and had occurred mainly during the era of primordial mists. But, Abbott realized, this deduction was based on the number of craters found on land -- and because 70 percent of Earth's surface is water, wouldn't most space objects hit the sea? So she began searching for underwater craters caused by impacts rather than by other forces, such as volcanoes. What she has found is spine-chilling: evidence that several enormous asteroids or comets have slammed into our planet quite recently, in geologic terms. If Abbott is right, then you may be here today, reading this magazine, only because by sheer chance those objects struck the ocean rather than land. Abbott believes that a space object about 300 meters in diameter hit the Gulf of Carpentaria, north of Australia, in 536 A.D. An object that size, striking at up to 50,000 miles per hour, could release as much energy as 1,000 nuclear bombs. Debris, dust, and gases thrown into the atmosphere by the impact would have blocked sunlight, temporarily cooling the planet -- and indeed, contemporaneous accounts describe dim skies, cold summers, and poor harvests in 536 and 537. "A most dread portent took. place," the Byzantine historian Procopius wrote of 536; the sun "gave forth its light without brightness." Prost reportedly covered China in the summertime. Still, the harm was mitigated by the ocean impact When a space object strikes land, it kicks up more dust and debris, increasing the global-cooling effect; at the same time, the combination of shock waves and extreme heating at the point of impact generates nitric and nitrous acids, producing rain as corrosive as battery acid. If the Gulf of Carpentaria object were to strike Miami today, most of the city would be leveled, and the atmospheric effects could trigger crop failures around the world. What's more, the Gulf of Carpentaria object was a skipping stone compared with an object that Abbott thinks whammed into the Indian Ocean near Madagascar some 4,800 years ago, or about 2,800 B.C. Researchers generally assume that a space object a kilometer or more across would cause significant global harm: widespread destruction, severe acid rain, and dust storms that would darken the world's skies for decades. The object that hit the Indian Ocean was three to five kilometers across, Abbott believes, and caused a tsunami in the Pacific 600 feet high -- many times higher than the 2004 tsunami that struck Southeast Asia. Ancient texts such as Genesis and the Epic of Gilgamesh support her conjecture, describing an unspeakable planetary flood in roughly the same time period. If the Indian Ocean object were to hit the sea now, many of the world's coastal cities could be flattened. If it were to hit land, much of a continent would be leveled; years of winter and mass starvation would ensue. At the start of her research, which has sparked much debate among specialists, Abbott reasoned that if colossal asteroids or comets strike the sea with about the same frequency as they strike land, then given the number of known land craters, perhaps 100 large impact craters might lie beneath the oceans. In less than a decade of searching, she and a few colleagues have already found what appear tote 14 large underwater impact sites. That they've found so many so rapidly is hardly reassuring. Other scientists are making equally unsettling discoveries. Only in the past few decades have astronomers begun to search the nearby skies for objects such as asteroids and comets (for convenience, let's call them 'space rocks'). What they are finding suggests that near-Earth space rocks are more numerous than was once thought, and that their orbits may not be as stable as has been assumed. There is also reason to think that space rocks may not even need to reach Earth's surface to cause cataclysmic damage. Our solar system appears to be afar more dangerous place than was previously believed. The received wisdom about the origins of the solar system goes something like this: the sun and planets formed about 4.5 billion years ago from a swirling nebula containing huge amounts of gas and dust, as well as relatively small amounts of metals and other dense substances released by ancient supernova explosions. The sun is at the center; the denser planets, including Earth, formed in the middle region, along with many asteroids -- the small rocky bodies made of material that failed to incorporate into a planet Farther out are the gas-giant planets, such as Jupiter, plus vast amounts of light elements, which formed comets on the boundary of the solar system. Early on, asteroids existed by the millions; the planets and their satellites were bombarded by constant, furious strikes. The heat and shock waves generated by these impacts regularly sterilized the young Earth. Only after the rain of space objects ceased could life begin; by then, most asteroids had already either hit something or found stable orbits that do not lead toward planets or moons. Asteroids still exist, but most were assumed to be in the asteroid belt, which lies between Mars and Jupiter, far from our blue world. As for comets, conventional wisdom held that they also bombarded the planets during the early eons. Comets are mostly frozen water mixed with dirt. An ancient deluge of comets may have helped create our oceans; lots of comets hit the moon, too, but there the light elements they were composed of evaporated. As with asteroids, most comets were thought to have smashed into something long ago; and, because the solar system is largely void, researchers deemed it statistically improbable that those remaining would cross the paths of planets. These standard assumptions -- that remaining space rocks are few, and that encounters with planets were mainly confined to the past -- are being upended. On March 18,2004, for instance, a 30-meter asteroid designated 2004 FH -- a hunk potentially large enough to obliterate a city -- shot past Earth, not far above the orbit occupied by telecommunications satellites. (Enter "2004 FH" in the search box at Wikipedia and you can watch film of that asteroid passing through the night sky.) Looking at the broader picture, in 1992 the astronomers David Jewitt, of the University of Hawaii, and Jane Luu, of the Massachusetts Institute of Technology, discovered the Kuiper Belt, a region of asteroids and comets that starts near the orbit of Neptune and extends for immense distances outward. At least 1,000 objects big enough to be seen from Earth have already been located there. These objects are 100 kilometers across or larger, much bigger than whatever dispatched the dinosaurs; space rocks this size are referred to as "planet killers" because their impact would likely end life on Earth. Investigation of the Kuiper Belt has just begun, but there appear to be substantially more asteroids in this region than in the asteroid belt, which may need a new name. Beyond the Kuiper Belt may lie the hypothesized Oort Cloud, thought to contain as many as trillions of comets. If the Oort Cloud does exist, the number of extant comets is far greater than was once believed. Some astronomers now think that short-period comets, which swing past the sun frequently, hail from the relatively nearby Kuiper Belt, whereas comets whose return periods are longer originate in the Oort Cloud. But if large numbers of comets and asteroids are still around, several billion years after the formation of the solar system, wouldn't they by now be in stable orbits-ones that rarely intersect those of the planets? Maybe not. During the past few decades, some astronomers have theorized that the movement of the solar system within the Milky Way varies the gravitational stresses to which the sun, and everything that revolves around it, is exposed. The solar system may periodically pass close to stars or groups of stars whose gravitational pull affects the Oort Cloud, shaking comets and asteroids loose from their orbital moorings and sending them downward, toward the inner planets. Consider objects that are already near Earth, and the picture gets even bleaker. Astronomers traditionally spent little time looking for asteroids, regarding them as a lesser class of celestial bodies, lacking the beauty of comets or the significance of planets and stars. Plus, asteroids are hard to spot -- they move rapidly, compared with the rest of the heavens, and even the nearby ones are fainter than other objects in space. Not until the 1980s did scientists begin systematically searching for asteroids near Earth. They have been finding them in disconcerting abundance. In 1980, only 86 near-Earth asteroids and comets were known to exist By 1990, the figure had risen to 170; by 2000, it was 921; as of this writing, it is 5,388. The Jet Propulsion Laboratory, part of NASA, keeps a running tally at www.neo.jpl.nasa.gov/stats. Ten years ago, 244 near-Earth space rocks one kilometer across or more -- the size that would cause global calamity -- were known to exist; now 741 are. Of the recently discovered nearby space objects, NASA has classified 186 as "impact risks" (details about these rocks are at www.neo.jpl.nasa.gov/risk). And because most space-rock searches to date have been low-budget affairs, conducted with equipment designed to look deep into the heavens, not at nearby space, the actual number of impact risks is undoubtedly much higher. Extrapolating from recent discoveries, NASA estimates that there are perhaps 20,000 potentially hazardous asteroids and comets in the general vicinity of Earth.    There's still more bad news. Earth has experienced several mass extinctions -- the dinosaurs died about 65 million years ago, and something killed off some 96 percent of the world's marine species about 250 million years ago. Scientists have generally assumed that whatever caused those long-ago mass extinctions -- comet impacts, extreme volcanic activity -- arose from, conditions that have changed and no longer pose much threat It's a comforting notion -- but what about the mass extinction that occurred close to our era?    About 12,000 years ago, many large animals of North America started disappearing -- woolly mammoths, saber-toothed cats, mastodons, and others. Some scientists have speculated that Paleo-Indians may have hunted some of the creatures to extinction. A millennia-long mini-Ice Age also may have been a factor. But if that's the case, what explains the disappearance of the Clovis People, the best-documented Paleo-Indian culture, at about the same time? Their population stretched as far south as Mexico, so the mini-Ice Age probably was not solely responsible for their extinction. A team of researchers led by Richard Firestone, of the Lawrence Berkeley National Laboratory, in California, recently announced the discovery of evidence that one or two huge space rocks, each perhaps several kilometers across, exploded high above Canada 12,900 years ago. The detonation, they believe, caused widespread fires and dust clouds, and disrupted climate patterns so severely that it triggered a prolonged period of global cooling. Mammoths and other species might have been killed either by the impact itself or by starvation after their food supply was disrupted. These conclusions, though hotly disputed by other researchers, were based on extensive examinations of soil samples from across the continent; in strata from that era, scientists found widely distributed soot and also magnetic grains of iridium, an element that is rare on Earth but common in space. Iridium is the meteor-hunter's lodestar: the discovery of iridium dating back 65 million years is what started the geologist Walter Alvarez on his path-breaking theory about the dinosaurs' demise. A more recent event gives further cause for concern. As bumffs of the television show The X Files will recall, just a century ago, in 1908, a huge explosion occurred above Tunguska, Siberia. The cause was not' a malfunctioning alien star-cruiser but a small asteroid or comet that detonated as it approached the ground. The blast had hundreds of times the force of the Hiroshima bomb and devastated an area of several hundred square miles. Had the explosion occurred above London or Paris, the city would no longer exist Mark Boslough, a researcher at the Sandia National Laboratory, in New Mexico, recently concluded that the Tunguska object was surprisingly small, perhaps only 30 meters across. Right now, astronomers are nervously tracking 99942 Apophis, an asteroid with a slight chance of striking Earth in April 2036. Apophis is also small by asteroid standards, perhaps 300 meters across, but it could hit with about 60,000 times the force of the Hiroshima bomb -- enough to destroy an area the size of France. In other words, small asteroids maybe more dangerous than we used to think -- and may do considerable damage even if they don't reach Earth's surface.

Asteroids would cause extinction – volcanoes, earthquakes, and tsunamis

Bill Bryson, Journalist for The Times, written several science books, 2003, BROADWAY BOOKS,  A short history of nearly everything
An asteroid or comet traveling at cosmic velocities would enter the Earth’s atmosphere at such a speed that the air beneath it couldn’t get out of the way and would be compressed, as in a bicycle pump. As anyone who has used such a pump knows, compressed air grows swiftly hot, and the temperature below it would rise to some 60,000 Kelvin, or ten times the surface temperature of the Sun, In this instant of its arrival in our atmosphere everything in the meteors-people, houses, factories, cars-would crinkle and vanish like cellophane in a flame. One second after entering the atmosphere, the meteorite would slam into the Earth’s surface, where the people of Manson had a moment before been going about their business. The meteorite itself would vaporize instantly, but the blast would blow out a thousand cubic kilometers of rock, earth, and superheated gases. Every living thing within 150 miles that hadn’t been killed by the heat of entry would now be killed by the blast. Radiating outward at almost the speed of light would be the initial shock wave, sweeping everything before it. For those outside the zone of immediate devastation, the first inkling of catastrophe would be a flash of blinding light-the brightest ever seen by human yes-followed an instant to a minute or two later by an apocalyptic sight of unimaginable grandeur: a roiling wall of darkness reaching high into the heavens, filling an entire field of view and traveling at thousands of miles an hour. Its approach would be eerily silent since it would be moving far beyond the speed of sound. Anyone in a tall building in Omaha or Des Moines, say, who chanced to look in the right direction would see a bewildering veil of turmoil followed by instantaneous oblivion. Within minutes, over an area stretching from Denver to Detroit and encompassing what had once been Chicago, St. Louis, Kansas City, the Twin Cities-the whole city of the Midwest, in short-nearly every standing thing would  be flattened or on fire, and nearly every living thing would be dead. People up to a thousand miles away would be knocked off their feet and sliced or clobbered by a blizzard of flying projectiles. Beyond a thousand miles the devastation from the blast would gradually diminish. But that’s just the initial shockwave. No one can do more than guess what the associated damage would be, other  than that it would be brisk and global. The impact would almost certainly set off a chain od devastating earthquakes. Volcanoes across the globe would begin to rumble and spew. Tsunamis would rise up and head devastatingly for distant shores. Within an hour, a cloud of blackness would cover the planet, and burning rock and other debris would be pelting down everywhere, setting much of the planet ablaze.  It has been estimated that at least a billion and half people would be dead by the end of the first day. The massive disturbances to the ionosphere, would knock out communication systems everywhere, so survivors would have no idea what was happening else where or where to turn. It would hardly matter. As one commentator has put it, fleeing would very little affected by any plausible relocation effort, since Earth’s ability to support life would be universally diminished.

Asteroids will cause extinction – no defense 

CSM 1-25 [Moises Velasquez-Manoff, "Protecting Earth from asteroids," http://www.csmonitor.com/Environment/Bright-Green/2010/0125/Protecting-Earth-from-asteroids]

NASA estimates that every few million years, an asteroid comes along that could threaten civilization. Every 2,000 years, a football field-size meteor hits Earth, causing significant damage to the immediate area. Anything smaller than 25 meters will likely burn up in Earth's atmosphere. But in 1908, something — probably a comet — exploded over the Siberia. It flattened 2,000 square kilometers (772 square miles) of forest in a largely uninhabited region. Scientists assumed that the object was some 70 meters across. But new research indicates it might have been just 30 to 50 meters wide. And it still caused extensive damage. Objects of this size are thought to arrive every 300 years. Because of the newfound importance of this size class, and relatively short interval at which they arrive, the authors of the report recommend that "surveys should attempt to detect as many 30- to 50-meter objects as possible." Illustrating just how difficult asteroids are to detect, last week New Scientist reported that a 10-meter asteroid passed quite close to Earth — about one-third the distance between Earth and the moon. We noticed it only when it was three days out, far too late to head it off had it been on a collision course with Earth. In October, an asteroid of similar size detonated over Indonesia, creating a fireball visible from the ground. Last July, an amateur Australian astronomer noticed that something had smashed into Jupiter. No one predicted it. The good news: Our NEO detection abilities are improving. Last week, the recently launchedWide-Field Infrared Survey Explorer, which is scanning the heavens at infrared wavelengths, discovered its first near-Earth asteroid, a 1 km rock some 98 million miles away. It poses no threat to Earth — at least not on its current orbit. Even if we saw an object headed our way with enough lead time, what could we do? The National Research Council report lists four approaches: 1. Get out of the way — evacuate of the soon-to-be-impacted area. 2. Use a "slow push" or "slow pull" exerted by spacecraft to nudge the asteroid off a collision course with Earth. 3. Fly something directly into the asteroid to change its path. 4. Detonating a nuclear device on or near the asteroid to either destroy it or move it off-course. But for large meteors, such as the one that took out the dinosaurs, the authors acknowledge that there's currently no "feasible defense." Which doesn’t mean we can’t develop one. The authors conclude their executive summary with an interesting discussion on the probability of catastrophes like this, and what — if anything — to do about it. The discussion echoes some arguments in the global warming debate — namely, that allocating resources now toward heading off potential catastrophes is, even if they're unlikely, a good investment if the catastrophes in question are costly enough. [T]he committee points out a current estimate of the long-term average annual human fatality rate from impactors: slightly under 100. At first blush, one is inclined to dismiss this rate as trivial in the general scheme of things. However, one must also consider the extreme damage that could be inflicted by a single impact; this presents the classic problem of the conflict between extremely important and extremely rare. The committee considers work on this problem as insurance, with the premiums devoted wholly towards preventing the tragedy. The question then is: What is a reasonable expenditure on annual premiums? The authors then outline three funding scenarios — $10 million, $50 million, and $250 million. The first option wouldn't be enough to achieve NASA's goals as currently state. The second option would, however. In the third scenario, NASA could achieve its goals and also provide for a space mission and real-life testing of NEO mitigation strategies. Policymakers, the authors say, must decide which is best. 
Asteroids will hit the earth – leading to planetary extinction

National Space Society (The National Space Society (NSS) is an independent, educational, grassroots, non-profit organization dedicated to the creation of a spacefaring civilization.  Founded as the National Space Institute (1974) and L5 Society (1975), which merged to form NSS in 1987 (see merger proclamation), NSS is widely acknowledged as the preeminent citizen's voice on space.) n.d “Asteroids”   http://www.nss.org/about/
If we don't do something, sooner or later Earth will be hit by an asteroid large enough to kill all or most of us. That includes the plants and animals, not just people. Maybe this won't happen for millions of years. Maybe in 15 minutes. We don't know. 

We have been warned. On 23 March 1989, asteroid 1989FC (with the potential impact energy of over 1000 megatons, roughly the equivalent a thousand of the most powerful nuclear bombs) missed Earth by about six hours [Freedman 1995]. We first saw this fellow after closest approach. If 1989FC had come in six hours later most of us would have been killed with zero warning. We are hit by thousands of smaller asteroids every year and we don't see any of them before the collision. 

In October of 1990 a very small asteroid struck the Pacific Ocean with a blast about the size of the first atomic bomb (the one that leveled Hiroshima, Japan, killing roughly 200,000 people in seconds). If this asteroid had arrived ten hours later it would have struck in the middle of more than a million U.S. and Iraqi soldiers preparing for war. How would America have reacted to what looked like an Iraqi nuclear attack? Hiroshima-sized explosions due to asteroids actually occur in the Earth's atmosphere about once a month [Lewis 1996b], but are seldom seen because most of the Earth is unpopulated.  The data comes from Air Force satellites designed to look for nuclear explosions.

In 1908 a small asteroid (perhaps 50 meters across) hit Tunguska, Siberia and flattened 60 million trees. That asteroid was so small it never even hit the ground, just exploded in mid-air. If it had arrived four hours and fifty-two minutes later it could have hit St. Petersburg [Lewis 1996b]. At the time St. Petersburg was the capital of Russia with a population of a few hundred thousand. The city would have ceased to exist. As it was, dust from the blast lit up the skies of Europe for days. Asteroid strikes this size probably happen about once every hundred years. However, this is just an average. Just because we got hit once doesn't mean we're safe for another hundred years. Indeed, there was another Tunguska-class strike in the Brazilian rain forest on 13 August 1930 [Lewis 1996b]. 

There are about 1,000 asteroids a kilometer or more in diameter that cross Earth's orbit (the path Earth takes around the Sun). About a third of these will eventually hit Earth [Lewis 1996a]. An asteroid strike this large can be reasonably expected to kill a billion people or so, depending on where it hits. A strike in China or India would kill more, in Antarctica less. Even a strike in the ocean would create a tsunami so enormous most people living near the coast would be drowned. A strike of this size is expected about once every 300,000 years or so. 

It's not just Earth. In 1178 our Moon was hit by an asteroid creating a 120,000 megaton explosion (about six times the force of Earth's entire atomic arsenal). The collision dug a 20 km (12 mile) crater. This strike was recorded by a monk in Canterbury, England. We are extremely lucky it didn't hit us. The Moon is a smaller target and has much less gravity to attract an impactor. If a 120,000 megaton blast had hit the Earth our history would have been dramatically different. We're just lucky that one hit the Moon instead.

The most recent large strike also missed Earth. In July 1994 the comet Shoemaker-Levy 9 plowed into Jupiter. The comet broke up into roughly 20 large pieces before contact, but when the pieces hit they left a string of enormous explosions clearly visible to our telescopes. The scale of the destruction was staggering. Each impact was the equivalent of about 10 million megatons of TNT. 

Sixty-five million years ago a huge asteroid several kilometers across slammed into the Yucatan Peninsula in Mexico. This is the event that caused the extinction of the dinosaurs (and many other species). The explosion was the equivalent of about 200 million megatons of dynamite, about the equivalent of all 20 pieces of Shoemaker-Levy. The blast turned the air around it into plasma — a material so hot electrons are ripped from the atomic nucleus and molecules cannot exist. This is the stuff the Sun is made of. Enormous quantities of red-hot materials were thrown into space, most of which rained down worldwide burning literally the entire planet to a crisp. Anything not underground or underwater was killed. This scenario has been repeated over and over, perhaps once every 100 million years or so. Each collision killed up to 95% of all species on Earth. As many as two-thirds of all species that ever existed may have been terminated by asteroids hitting the Earth.

We know about the asteroid that killed the dinosaurs because we found the crater. But what happens when an asteroid hits the ocean? After all, oceans cover two-thirds of the Earth's surface, and most asteroid strikes are in water. Unless the asteroid is very large there won't be a crater. However, if you drop a rock into a lake it makes waves. The larger the rock the bigger the wave. Drop a 400 meter (four football fields) diameter asteroid into the Atlantic Ocean and you get a tsunami 60 meters (yards) high [Willoughby and McGuire 1995]. 

The only way to eliminate the threat of asteroids is to detect them and divert them. Right now we depend on a trickle of government funding for this. Detection of Earth-threatening rocks is very far from complete. At the present rate it will take years before we find just 90% of them. 

A vigorous space settlement civilization based on asteroidal materials would have enormous economic incentives to find and utilize every asteroid passing anywhere near Earth. They would be found, diverted, and mined for their materials. This would defuse the threat, make an awful lot of people extremely rich, and provide lovely homes to even more people. 

A 1% risk of asteroid strikes is still deadly – lack of preparedness                                                                                                                      Seamone 2002, [Evan R., “When Wishing on a Star Just Won’t Do It: The Legal Basis for International cooperation in the Mitigation of Asteroid Impacts and Similar Transboundary Disasters,” Iowa Law Review, March, LN//dch]
As is the case with other variations of exotic disasters, the dangers posed by a collision between comets or asteroids and the Earth grow with planners' corresponding lack of preparation in developing response measures. Part ll.A first considers what scientists and historians know of the dangers posed by space bodies. Part ll.B explains how the current delegation of decision making authority to scientists inexperienced with matters of disaster response and law has created false hope. Consequently, scientists' incomplete response plans do not meet the requirements of true mitigation. In the face of continuing Earth bombardments by space objects, the international community must broaden the disaster planning process to include the expertise of practitioners of other disciplines, including and especially lawyers, who can construct frameworks for governing the responsibilities of all actors responding to multinational threats. Even though collisions with space bodies could potentially extinguish all life on Earth, scientists were slow to appreciate the significance of the threat. Thousands of objects from space descend to our planet's terra firma each year.44 Space bodies typically disintegrate before entering the Earth's atmosphere, which is protected by a "gaseous shroud" that annually withstands several interplanetary strikes.45 But some projectiles can be so big and move so fast that the atmosphere cannot absorb their force, at which point damage occurs based on the size and velocity of the impacting object.46 The destruction of the dinosaurs demonstrates the seriousness of asteroid or comet collision, as opposed to commonplace disasters. Even if an impact would not cause the end of life, the resulting damage would be unlike any disaster the modem international community has seen. A serious collision could lead to the eventual "poisoning of the atmosphere through the production of various oxides of nitrogen... [and to] global fires, pyrotoxin production, giant tsunamis, earthquakes, severe greenhouse warming and acidic rain."48 Even smaller objects (less than 2/3-mile or one kilometer in diameter) could cause damage equivalent to a nuclear detonation.49 
The threat of an asteroid strike is legitimate – it could happen at any moment                                                                                                Seamone 2002, [Evan R., “When Wishing on a Star Just Won’t Do It: The Legal Basis for International cooperation in the Mitigation of Asteroid Impacts and Similar Transboundary Disasters,” Iowa Law Review, March, LN//dch]
Could a similar disaster happen today in a more populated area? The answer is both clear and puzzling. Scientists are convinced that another asteroid or comet will strike the Earth, but they cannot say exactly when.62 Aside from impacts resulting in actual damage, several close calls in recent times highlight the need for immediate and improved response measures. Even the last decade has not transpired without incident. In December 2000, an asteroid named 2000 YA passed within 480,000 miles of the Earth-a distance that astronomers called "a near miss in astronomical terms."63 If 2000 YA had collided with the Earth, the astronomers say, the projectile would have destroyed at least the city of London.64 In July 1994, twenty-one fragments of the Shoemaker-Levy 9 Comet bombarded the planetJupiter for over a week with such force that they darkened regions of Jupiter's atmosphere similar to or larger than the size of the Earth.6 An impact of the same magnitude could have extinguished the human species. Thus, while space objects are not yet knocking on our door, they are definitely in our neighborhood.6" 

The government won’t be able to handle an asteroid – leaving earth is the only way

Seamone 2002, [Evan R., “When Wishing on a Star Just Won’t Do It: The Legal Basis for International cooperation in the Mitigation of Asteroid Impacts and Similar Transboundary Disasters,” Iowa Law Review, March, LN//dch]
Although government agencies have developed and funded plans to mitigate threats posed by objects from space, these plans, by themselves, fail to demonstrate effective preparation. Astronomers are theoretically "mitigating" interplanetary collisions by tracking objects likely to come within the Earth's orbit. Since at least 1998, the National Aeronautics and Space Administration (NASA) has charted the course of many hundreds of Near-Earth-Orbiting Objects (NEOs). Other nations with available resources have also committed significant (though less) funding toward cataloguing threatening space objects using high-powered telescopes.6 These efforts seem to convey a sense of commitment to global preparedness. Closer scrutiny, however, reveals a complete lack of disaster response measures to deal with post-sighting conditions.69 Plans are confused by unresolved international law: who gets evacuated and in what order? Who distributes resources? Who controls the flow of refugees across borders? The questions are infinite because the threat is inestimable. In many cases, scientists do not have the training or knowledge to provide useful guidance.7' Current efforts at cataloguing potential risks of Earth impacts also fail to address technological inadequacies that make post-sighting response measures a necessity. Notwithstanding tracking efforts, some asteroids and comets will elude technology because some space objects cannot be spotted.72 Even when sightings occur, response measures are limited because international law is unclear about the types of actions nations can take to defend themselves.73 Moreover, limitations on the amount of time nations pulsed lasers; kinetic energy deflection (i.e., simply striking the asteroid with a massive projectile); mass drivers (devices that would be installed on the surface of the asteroid, quarry the rock, place it in buckets, and fling it into space in the right direction over a period of years); very large solar sails that would be affixed to the asteroid and capture solar radiation to exert pressure; and solar collectors that would capture sunlight on a curved primary mirror, focus it onto the surface of the asteroid causing the surface layers to vaporize, and thereby generating thrust. equire to effectively combat a probable strike make a nation's ability to spot an approaching space body far less important than a nation's ability to react to one.74 Additionally, astronomers' impact predictions are fraught with error. Scientists twice startled the public in the last few years by predicting impacts within the next ten to forty years,75 only to rescind both estimates after mere days had passed.76 Without answering serious questions that perhaps only the law can resolve, governments will fail in their efforts to mitigate Earth collisions. The science of global preparation is plagued by imprecision, raising troubling questions about whether nations can effectively prepare for a threat they cannot accurately predict. Should they create new organizations, conduct extensive educational programs, or begin preparing evacuations on an international scale? Or, should they first wait for conclusive evidence that the Earth is in danger? Governments have thus far adopted the latter approach.77 To date, efforts to "mitigate" asteroid or comet threats have amounted to nothing more than cataloguing objects in space. Because astronomers admit that certain space threats that can elude their current efforts could devastate the Earth within minutes, nations need to coordinate their efforts beyond mere stargazing.78 The international community should endeavor to mitigate the threat of an asteroid or comet impact by allocating the proper resources to the task. Disaster response personnel and officials with the capacity to enact, carryout, and enforce binding legal obligations must be adequately trained and empowered. True mitigation requires plans to maintain communications in the event of an impact, to evacuate impact zones, and to institute proper response measures for guaranteeing human survival."9 Without implementing these measures in a coordinated and collective manner, policymakers are confined to wishing on the stars, hoping that space bodies will miss the Earth or disintegrate as they approach the Earth's stratosphere.8s

Earth will soon be uninhabitable due to an asteroid collision – building a space settlement is the only solution

Globus, Al (works for NASA), 4/29  “Space Settlement Basics” April 29th, 2011 http://settlement.arc.nasa.gov/Basics/wwwwh.html

Someday the Earth will become uninhabitable. Before then humanity must move off the planet or become extinct. One potential near term disaster is collision with a large comet or asteroid. Such a collision could kill billions of people. Large collisions have occured in the past, destroying many species. Future collisions are inevitable, although we don't know when. Note that in July 1994, the cometShoemaker-Levy 9 (1993e) hit Jupiter 

If there were a major collision today, not only would billions of people die, but recovery would be difficult since everyone would be affected. If major space settlements are built before the next collision, the unaffected space settlements can provide aid, much as we offer help when disaster strikes another part of the world. 

Building space settlements will require a great deal of material. If NEOs are used, then any asteroids heading for Earth can simply be torn apart to supply materials for building colonies and saving Earth at the same time.

Off Rock – Asteroids Impact Extensions
Asteroids result in extinction.

Seamone 02, Evan R.: Masters in Public Policy, University of California
[“When Wishing on a Star Just Won’t Do It: The Legal Basis for International cooperation in the Mitigation of Asteroid Impacts and Similar Transboundary Disasters,” LEXIS]

Even though collisions with space bodies could potentially extinguish all life on Earth, scientists were slow to appreciate the significance of the threat. Thousands of objects from space descend to our planet's terra firma each year. n44 Space bodies typically disintegrate before entering the Earth's atmosphere, which is protected by a "gaseous shroud" that annually withstands several interplanetary strikes. n45 But some projectiles can be so big and move so fast that the atmosphere cannot absorb their force, at which point damage occurs based on the size and velocity of the impacting object. n46 The destruction of the dinosaurs demonstrates the seriousness of asteroid or comet collision, as opposed to commonplace disasters. n47 Even if  [*1102]  an impact would not cause the end of life, the resulting damage would be unlike any disaster the modern international community has seen. A serious collision could lead to the eventual "poisoning of the atmosphere through the production of various oxides of nitrogen ... [and to] global fires, pyrotoxin production, giant tsunamis, earthquakes, severe greenhouse warming and acidic rain." n48 Even smaller objects (less than 2/3-mile or one kilometer in diameter) could cause damage equivalent to a nuclear detonation. n49

Off Rock – AT: Divert the Asteroid

There’s no warning – Asteroids can only be seen in the atmosphere 1 second before they hit                                                                          Bill Bryson, Journalist for The Times, written several science books, 2003, BROADWAY BOOKS,  A short history of nearly everything
I asked them how much warning we would receive if a similar hunk of rock was coming toward us today. “Oh, probably none,” said Anderson breezily. “It wouldn’t be visble to the naked eye until it warmed up, and that wouldn’t happen until it hit the atmosphere, which would be about one second before it hit earth. You’re talking about something moving many tens of times faster than the fastest bullet. Unless it had been seen by someone with a telescope, and that’s by no means a certainty, it would take us completely by surprise.” Entry, velocity and trajectory, whether the collision is head-on or from the side, and the mass and density of the impacting object, among much else- none of which we can know so many millions of years after the fact. But what scientists can do-and Anderson and Witzke have done- is measure the impact site and calculate the amount of energy released. From that they can work out plausible scenarios of what it must have been like-or more chillingly, would be like if it happened now.

Off Rock – AT: Asteroids Rare

Asteroids may be rare, but are an imminent threat if we continue to stay on earth
HEMPSELLA 06, Mark: professor at University of Bristol [“Space power as a response to global catastrophes,” Acta Astronautica, Volume 59,        Issue 7, October 2006, Pages 524-530, EBSCO]
3.1. Strategic defence The use of space-based systems to intercept and nullify strategic missiles and thus prevent the destruction caused by a nuclear war is the only seriously funded attempt to prevent global catastrophe using space systems after President Regan established strategic defence initiative (SDI) in 1983 [14]. The history of this programme highlights the key problem with all potential space solutions to global catastrophes. The SDI programme explored numerous different technologies and approaches. A simplistic history would be the early period was characterised by an emphasis on directed energy weapons such as lasers and neutral particle beams, and the later stages were characterised by an emphasis on kinetic weapons, in particular “Brilliant Pebbles” [15]. The directed energy weapons typically would each have mass around 100 tonnes with tens required in lower Earth orbit, both the mass and the launch rate required are well beyond the capabilities of the current launch capability. This was addressed with a programme to produce a heavy launcher called the advanced launch vehicle (ALV) [16]. Although a USAF programme with some NASA interest [17], it was initiated by SDI [18] and the schedule seemed to driven by SDI requirements [19]. The change of SDI's emphasis to Brilliant Pebbles also raised launch capability issues. While the kinetic systems are far smaller they are required to be deployed in thousands [15]. So while the requirement for a heavy lift capability was lost, the required launch rate is much higher, and that leads to a need for a reusable launcher with aircraft type operations. This requirement led to the single stage rocket technology programme [20] that culminated in the DC-X experimental vehicle flight programme. The lesson that can be drawn is that existing launch infrastructure systems cannot support any form of orbital ballistic missile defence, however, in comparison with the launch requirements required for an SPS system it would be two orders of magnitude lower. While the infrastructure requirements would be met, the SPS would provide little of the technology development required for a viable system. 3.2. NEO protection Large near-Earth object impacts, while they are comparatively rare compared to calderia volcanoes as a natural initiator of global catastrophes, are of special interest as sufficient space capability would enable deflection of destruction of the incoming object—thus fully preventing the catastrophe. This has been the subject of considerable recent literature and while many different approaches have been proposed all of them require a considerably greater space infrastructure than currently available. The size of asteroid required to create a global catastrophe is a matter of some debate. Harrison et al. [21] suggest that 1 km size object is just below a threshold where global effects could cause a catastrophe level event. Whereas Rigby et al. [22] argue a 1 km object could have caused the Dark Ages in the 6th Century AD. So a system capable of handling a 1 km object would be the minimum required to deal with potential global catastrophe level events. The size of system that could deflect a NEO sufficiently to avoid collision with the Earth is also uncertain and is strongly dependent upon the assumptions made on size, orbit and timescale. A small asteroid with centuries until the potential impact may be deflected sufficiently by a single nuclear device (e.g.[23]), which is probably just about possible with the current space infrastructure. However, a large comet with only a year or two warning would require systems well beyond current capability. There have been proposals for large orbital systems to deflect asteroids for example that outlined by Campbell et al. [24]. To deflect an iron asteroid using a pulsed laser was estimated to need peak powers of 200 GW, which would correspond to a continuous power supply requirement in the order of 20 GW. This is the output of two reference SPS satellites giving a good indication of the size of system required for this technique. One suggested location was a Sun Earth Lagrange point. .2. Other space power proposals The “classic” geostationary SPS is not the only space power generation option that has been identified. Variations on the space solar power concept include placing the solar power generators of the Moon [12], other proposal include Helium 3 mining to fuel fusion reactors [13]. A variant on this is “dirty” fusion reactors in orbit producing Helium 3 ash that is then used in “clean” fusion reactors on the earth. However, to produce a significant faction of the world's total energy needs, all these proposals end up with similar a scale of system and similar support infrastructure requirements. Therefore, conclusions drawn by comparison with the NASA reference SPS systems would still be valid if a different approach to space generated power were adopted. 3. SPS legacy While a permanent solution to carbon dioxide emissions and consequent global warming is in itself a highly desirable consequence of space base energy, the capability it provides has wider potential as a response to all global catastrophe events. The introduction of a significant space power system would massively increase the technology and space infrastructure available to develop and operate other large systems. 

Off Rock – Sun

Earth is no longer sustainable – The Sun will eventually destroy all life on earth and our resources are running out

Mitchell, Edgar  (Apollo 14 Lunar module pilot. Sixth person to walk on the Moon.)  ’10 Journal of Cosmology, 2010, Vol 12, 3500-3505.
“Our Destiny – A Space Faring Civilization?” October-November 2010 http://journalofcosmology.com/Mars104.html
There are many other reasons to travel to other worlds and beyond besides the urge to explore the unknown. One is the obvious long term motivation to become an inter-stellar space faring civilization. At some point in the distant future we will have no choice but to leave our home world. Our sun, already a middle aged star, is powered by fusing hydrogen in the nuclear inferno at its core. As the remaining fuel is consumed, the sun will continue to expand in size and with it the intensity of the radiation increasing at the planets. Already the sun’s output is 15% greater than it was a few billion years ago and eventually it will destroy all life on the planet. The long term prognosis is that the sun will expand to such a large degree that in due course it will cause our oceans to boil away into the vacuum of space leaving an uninhabitable desert wasteland behind. 

More immediate concerns for inter-planetary travel but perhaps less well known by most of humanity are the issues associated with insuring a sustainable future for our civilization. Much of our planet’s non renewable resources such as ores and precious metals will not last forever especially with our already large and exponentially growing population. Mining and refining these ores in space for shipment to Earth will be necessary within short order if we are to maintain and broaden our current standard of living on the planet. Establishment of space colonies will also teach us much about sustainability issues and many will have direct applicability to the future of Earth. Until now our planet has had a thriving ecosystem because nature has long ago evolved and fine tuned Earth’s biogeochemical processes to maintain its long term stability. That stability is now being threatened by our own doing. 

Off Rock – Overpopulation
Overpop inevitable on earth

Engdahl, Sylvia (Engdhal: science fiction author, professor at online graduate schools )  ’06 – “Space and Human Survival: My Views on the Importance of Colonizing Space” Novermber 2nd, 2006 http://www.sylviaengdahl.com/space/survival.htm
The question of resources raises an even more crucial reason for expansion into space than the danger of Earth’s destruction. It’s obvious that this planet cannot support an expanding population forever. Most people who recognize this fact advocate population control to the extent of “zero population growth.” I do not; I believe it would be fatal not only for the reason explained above, but because if it could be achieved it would result in stagnation. I do not want a world in which there can be no growth; growth leads to intellectual and artistic progress as well as to material survival. Furthermore, I do not believe it could be achieved. The built-in desire for personal descendants is too strong; that is why our species has survived this long, why it has spread throughout the entire world. Moreover, the biological response to threatened survival is to speed up reproduction, as we can see by the number of starving children in the world. If we tried to suppress population growth completely, we would have either immediate violent upheaval or a period of dictatorship followed by bloody revolution. Ultimately, we would reduce the population all right; we would decimate it. That may be “survival” but it’s surely not the future we want. 

We do not want even the present restriction on resources. Currently, some nations live well while others are deprived, and it’s asserted that even those with the best access to resources should stop using them up—the underdeveloped nations, under this philosophy, are not given the hope of a standard of living commensurate with the level our species has achieved. Will the Third World tolerate such a situation forever? I surely wouldn’t blame them for not wanting to. And neither do I want the rest of the world reduced to a lower level of technology. Even if I had no other objection to such a trend, the plain fact is that a low level of technology cannot support the same size population as a high level; so if you want to cut back on technology, you have to either kill people outright or let them starve. And you certainly can’t do anything toward extending the length of the human lifespan. This is the inevitable result of planning based on a single-planet environment. 

If there is pessimism in Earthbound science fiction (which its most outstanding characteristic), these truths are the source of it. I have not seen any that denies any of them; pop-culture SF reveals that what people grasp mythopoeically about such a future involves catastrophic war, cut-throat human relationships in overcrowded cities, and a general trend toward dehumanization. Apart from the major films with which my course dealt (e.g. Bladerunner), Soylent Green postulates cannibalism and Logan’s Run is based on the premise that everybody is required to die at the age of 30. The destruction of the world’s ecology is a basic assumption—which is natural, since in a contest between a stable biosphere and personal survival, humans will either prevail or they will die. 

Myths showing these things are indeed part of the response to a new perception of our environment: the perception that as far as Earth is concerned, it is limited. [A basic premise of my course was that all myth is a response of a culture to the environment in which it perceives itself to exist.] But at the rational level, people do not want to face them. They tell themselves that if we do our best to conserve resources and give up a lot of the modern conveniences that enable us to spend time expanding our minds, we can avoid such a fate—as indeed we can, for a while. But not forever. And most significantly, not for long enough to establish space settlements, if we don’t start soon enough. Space humanization is not something that can be achieved overnight. 

Off Rock – Climate Change

Earth’s rapidly changing climate will force us to leave                                     

HEMPSELLA 06, Mark: professor at University of Bristol [“Space power as a response to global catastrophes,” Acta Astronautica, Volume 59, Issue 7, October 2006, Pages 524-530, EBSCO]
3.3. Climate alteration—warming One of the common features of past natural global catastrophes is a cooling of the Earth's climate, which is the key vector triggering famine, disease and other causes of death. In cases of NEO impact and caldaria volcanoes this is caused by material in the atmosphere and lasts for over a year. The cause of the cooling during the little ice age is less certain but it lasted for a considerable period of time. A system to counter this cooling would have widespread applicability and great efficacy in these cases, and could in itself prevent the majority of deaths. The system would not have to heat the whole Earth but rather selectively target regions where cooling induced effects create a hazard. Examples might be heating plague reservoirs regularly to above 25° to prevent breakout of the disease, ensuring snow melt in early spring in high latitude countries (so ice reflectivity does not reduce solar heating) reducing occurrence of frost in high-yield agricultural areas, and the heating of ocean regions to ensure viable rainfall. If a significant SPS capability existed that used microwave power transmission, then heating could be achieved by defocusing the transmission antenna and pointing the power beam at the area that requires heating. That is to use the SPS as a microwave oven. This is clearly a “zero cost” option as no new systems are required and one 5 GW unit could provide 10 mW/cm2–500 km2 (a circle 25 km diameter at the equator). In practice, the target areas are more likely to be in the order several 100 km in diameter so tens of SPS would need to be used together. However, the use of SPS for direct ground heating has two drawbacks. The first drawback is that demand for power is likely to significantly increase during a global catastrophe event as discussed above so it may prove impractical to remove a significant fraction of the world's main power generating capability to perform other roles. The second drawback is that to produce any serious warming levels the power levels would have to be above 10 mW/cm2, which would be controversially high. The NASA reference system produces levels outside the rectenna of below 0.01 mW/cm2 and “official health agencies worldwide agree that levels such as [image: image16.png]


 are safe for indefinite exposure” [25]. Osepchuk [25] argues that most national exposure limits show a trend to harmonise at 1 mW/cm2, but this is at least an order of magnitude below levels that would produce appreciable ground heating. In the past, some nations have set maximum exposure levels as high as 10 mW/cm2 and no proven ill effects are noted at these levels, but there is scientific uncertainty in the matter and there is likely to be considerable public resistance to such high levels. Thus, it may be an option that can be exercised only in extreme circumstances. An alternative is to construct a specialist system that does not use microwaves, since the main objective is to replace missing sunlight a direct reflector system would be the approach with the least environmental problems. Such a system would lie between Ehricke's concepts for Lunetta (lunar light levels) and Soletta (sun light levels) [26]. Low level light supplement concepts have been widely discussed (e.g. recently by Bekey [27]) and there has even been an in-orbit technology demonstration of mirror deployment on Progress M-15 in 1993. Power levels comparable to the Sun are often seen as less credible in the near term (e.g. [28]), but in the context of a working SPS system it would be viable. Direct solar reflectors cannot produce spots better than 0.5° due to the angular size of the Sun. Bekey [27] considers other errors to be negligible but given the reflecting surface will not be perfect and there will be pointing errors the total illuminated area can be taken as around 1° when several separate reflectors are combined. From a reflector system in geostationary orbit the illumination spot would be over 600 km, which may be a little large and there is no reason why the system should be in geostationary orbit. In a lower orbit one system can reach the whole of the Earth over time. As an example, a reflector in a circular 8 h orbit would produce a spot on the ground of around 240 km diameter. A system of 30 such reflectors (a similar number to the NASA reference system) and each the size of a NASA reference SPS [image: image17.png]


 spaced at 1° intervals can produce an increase in sunlight of around 1.5%, that could be up to 15 W/m2 on the ground in clear conditions. Fig. 1 shows the percentage increase over a day on a target site timed to maximise the early afternoon value to maximise the highest temperature of the day. 3.4. Climate alteration—cooling The key contributor to global warming gases is anthropogenic carbon dioxide and its removal from the atmosphere would clearly be desirable. The natural process of fixing carbon dioxide is far slower than the annual production rate of around 30 Gtonnes a year and artificial fixing is clearly of interest[29]. To remove a tonne of the gas over a year and split the carbon from the oxygen would require around 1 kW. It follows a 5 GW system dedicated to a removal and processing plant would remove 5 million tonnes a year, which is a factor of ten thousand below the current production rate. Taking a scenario of the expanded reference system with around 200 SPS in place providing most of the world's energy needs without any carbon dioxide being produced there would still be a need to remove the carbon dioxide already there. Assuming another 200 satellites are constructed and dedicated to CO2 removal the removal rate would be 1 Gtonne/year, still a factor of 30 below the current production rate. Such a system (doubling mankind's energy consumption on the Earth) would need to be operational for a thousand years to undo the few decades of heavy dependence on energy from fossil fuels. Another proposal to address global warming is the use of a space-based “parasol” to block enough sunlight to counter the effect of greenhouses gases[30] and [31]. It has been shown that the Sun–Earth L1 is the optimum position for such a system [32] and an optimisation study by Macinnes [33] derives a shield 1824 km in radius with a mass of 410 Mtonnes to produce a 2 K drop in global temperatures. While the scale of this shield is 200 times greater than a reference SPS, as there is only one screen the total system mass and scale is only an order of magnitude greater and comparable to the expanded reference system. 

Off Rock – Environment
We must abandon our sinking ship, our ecosystem can’t handle humans                                                                                                                Howerton 96, Alexander: business editor of Countdown, a bimonthly newsletter that follows space-related activities around the world [“Why bother about space?” http://www.allbusiness.com/professional-scientific/scientific-research/536396-1.html] 
A second argument--and one of the most compelling--for developing space lies in the necessity of protecting our home planet. Humans are beginning to exert great pressure on the ecosystems of Mother Earth. Even conservative population estimates predict 10 billion people by 2050--nearly twice as many as we have now--with no indication of the growth rate slowing. Industry has developed to a point where we can wield amazing power and accomplish great feats. It all occurs, however, within the earth's biosphere, so any waste products stay right here, creeping into our food chain and atmosphere. Conservation is a noble cause, but it is ultimately a losing proposition. The best we can hope for is to slow down the rate of pollution and depletion of natural resources. We merely delay the inevitable day of our own destruction. Science has devised possible solutions to our problems. Less-polluting energy sources, electric cars, and alternative urban designs, to name just a few, hold the promise of improving our lives and chances of survival. Yet, we have invested so much in our current way of doing things, both financially and psychically, that our present systems stringently resist change. As we develop a space-based economy, we will have the opportunity to develop new systems and technologies, and these new discoveries and inventions will filter down to Earth, improving everyone's standard of living. Eventually, our space infrastructure will develop to such a degree that we can allocate resources and real estate based on their most-efficient use. The moon, with no ecosystem to damage, can become the seat of heavy industry. The earth, relieved of its population pressure and industrial burden as people migrate, can be allowed to regreen. The whole planet can be devoted to agriculture and preservation of the environment, with only a few strategically located small urban areas to serve as distribution centers. Free-floating space stations can be adapted to whatever purpose the builders have in mind. The benefits of an industrialized society will finally be within everyone's grasp. There is a counterargument that humans will take their polluting ways with them wherever they go. This may be true, but if we do not develop an off-world economy, we are doomed to drown in our own filth. Moreover, as we advance into the heavens, we will learn, as we have in our past explorations, to treat our environment and our fellow humans with an increasing degree of respect and care. One cannot advance into space without considering how to eat, excrete, or breathe--in short, what it means to be alive. And one cannot examine those aspects of living without gaining a new appreciation for life. The advance into space will make us more ecologically aware, for space is our environment. Our molecules originated in the stars. Now our bodies, minds, and spirits must return to space, the source of our existence. Only then will we truly be able to understand and care for our beautiful, precious Earth.

Off Rock – Resources

We must abandon our sinking ship, lack of adequate resources   
Howerton 96, Alexander: business editor of Countdown, a bimonthly newsletter that follows space-related activities around the world [“Why bother about space?” http://www.allbusiness.com/professional-scientific/scientific-research/536396-1.html] 
There are, however, several compelling arguments for the exploration and development of space. The economic argument is this: The greatest good a government attempts to achieve for its people is to provide them with the conditions in which they may work to create a better life for themselves. Although this ideal is fraught with many pitfalls, it has been the guiding principle of western democracies for over two centuries, and with the collapse of the Soviet Union, many countries have joined this grand experiment. The best method for creating these conditions is an ever-growing economy. We are currently witnessing the damaging effects of stagnant or recessed economies around the globe. People who feel that they have lost their opportunities for advancement or who feel that others are taking those opportunities from them are much easier to persuade to hate, kill, or go to war. Therefore, many governments consider it imperative to keep their economy growing at almost any cost. The opening of eastern Europe and the ongoing development of the Third World make it appear as if there is much more room for growth in the global economy, but ultimately the earth is a closed system with finite resources. If we try to keep our economy growing forever based on the finite resources of the earth, we will one day run out. We must keep the economy growing, because the population of the planet is experiencing an exponential increase. Most attempts to curb population growth have been unsuccessful, yet it has been discovered that the best method of population control is a high standard of living. And that is achieved through an ever-expanding economy. The only way to keep the economy expanding infinitely is to expand our resource base infinitely. The universe is a big place. Human ingenuity is such that we will find innumerable ways to economically prosper in space. The list of known methods already includes solar power satellites, lunar helium-3 production, asteroid mining, hydroponic agriculture, and tourism, just to name a few. We need only a few visionaries to realize the magnitude of the carrot of space development in front of them and the stick of global depression behind them to jump-start the space economy. The explosion of new industries and jobs created in their wake will dwarf any economic expansion that has heretofore occurred in human history. Poverty would diminish worldwide as the growing labor requirements of the new space industries put more and more people to work. Moreover, as we progress into space, new opportunities will be developed, further compounding the positive economic effects. We will have escaped the trap of a closed, cyclical economy; the riches of the solar system will lie before us.
We need to get off the rock – resources                                    

HEMPSELLA 06, Mark: professor at University of Bristol [“Space power as a response to global catastrophes,” Acta Astronautica, Volume 59, Issue 7, October 2006, Pages 524-530, EBSCO]
3.5. Extraterrestrial resource In current times there is a greater concentration on pollution induced problems such as global warming, however, earlier warnings of anthropogenic collapse tended to highlight rates of resource depletion. The original global dynamic modelling work of Forrester [34] demonstrated that with only very small changes in the modelling parameters collapse due to pollution effects could be interchanged with collapse due to resource depletion. In the later high profile work by Meadows et al. [35], the “standard run” was a resource depletion collapse. Bond and Varvill [36] have explored a concept for mining metal on the Moon on a scale that would meet the world's demand for most common metals aluminium, silicon titanium, iron and possibly nickel. The argument made was not that there was a shortage of these metals but that the energy used in refining metals from their ores is one of the highest contributors to humanity's energy consumption. Therefore an extraterrestrial metal supply would have a considerable impact on the Earth's total energy requirements. To produce hundreds of Mega-tonnes of iron and tens of Mega-tonnes of aluminium an operation would require 100 GW on a continuous basis. Bond and Varvill assumed this would be provided by SPSs in L4 or L5 Lagrange points—20 reference SPSs would be required to supply this—allowing continuous mining and refining operations. The material would be sent to Earth using a electromagnetic accelerator the energy required to do this is between 6% for steel and 1% for aluminium of the energy required to mine and refine the metal. Thus the transport element is not a significant extra burden. The overall concept is shown in Fig. 2.

Off Rock – Supervolcano
A super volcano will eventually erupt – colonizing space is the only way to prevent extinction.

Britt 05, Robert R.: LiveScience Senior Writer (“Super Volcano Will Challenge Civilization, Geologists Warn,” http://www.livescience.com/environment/050308_super_volcano.html)[KEZIOS]

The eruption of a super volcano "sooner or later" will chill the planet and threaten human civilization, British scientists warned Tuesday. And now the bad news: There's not much anyone can do about it. Several volcanoes around the world are capable of gigantic eruptions unlike anything witnessed in recorded history, based on geologic evidence of past events, the scientists said. Such eruptions would dwarf those of Mount St. Helens, Krakatoa, Pinatubo and anything else going back dozens of millennia. "Super-eruptions are up to hundreds of times larger than these," said Stephen Self of the United Kingdom's (U.K.) Open University. "An area the size of North America can be devastated, and pronounced deterioration of global climate would be expected for a few years following the eruption," Self said. "They could result in the devastation of world agriculture, severe disruption of food supplies, and mass starvation. These effects could be sufficiently severe to threaten the fabric of civilization." Self and his colleagues at the Geological Society of London presented their report to the U.K. Government's Natural Hazard Working Group. "Although very rare these events are inevitable, and at some point in the future humans will be faced with dealing with and surviving a super eruption," Stephen Sparks of the University of Bristol told LiveScience in advance of Tuesday's announcement.

Yellowstone is a super volcano threat

Krystek 04, Lee: Master of Science Degree from the New Jersey Institute of Technology (“Is the Super Volcano Beneath Yellowstone Ready to Blow?” http://unmuseum.mus.pa.us/supervol.htm) [KEZIOS]

That doesn't mean that there isn't (as one scientist put it) a proverbial giant dragon sleeping under Yellowstone. It may well one day awake and lay waste to much of the western United States. The Yellowstone Volcano Observatory, however, watches the park carefully and analyzes the continuous geological changes occurring in the region. It is likely that the imminent threat of another catastrophic explosion would not go unnoticed by their modern instruments. So far, however, activity is business-as-usual at the park. Still, the super volcano at Yellowstone, and its kin around the world are a credible threat to man. Even the United States Geological Survey, usually conservative about such matters, admits that should a major eruption occur the results would have "global consequences that are beyond human experience and impossible to anticipate fully." 

Super volcanoes create “volcanic winters” that cause extinction

Achenbach 9 (Joel, National Geographic, “When Yellowstone Explodes”, August 2009, http://ngm.nationalgeographic.com/2009/08/yellowstone/achenbach-text/1) [KEZIOS]

The last three super-eruptions have been in Yellowstone itself. The most recent, 640,000 years ago, was a thousand times the size of the Mount St. Helens eruption in 1980, which killed 57 people in Washington. But numbers do not capture the full scope of the mayhem. Scientists calculate that the pillar of ash from the Yellowstone explosion rose some 100,000 feet, leaving a layer of debris across the West all the way to the Gulf of Mexico. Pyroclastic flows—dense, lethal fogs of ash, rocks, and gas, superheated to 1,470 degrees Fahrenheit—rolled across the landscape in towering gray clouds. The clouds filled entire valleys with hundreds of feet of material so hot and heavy that it welded itself like asphalt across the once verdant landscape. And this wasn't even Yellowstone's most violent moment. An eruption 2.1 million years ago was more than twice as strong, leaving a hole in the ground the size of Rhode Island. In between, 1.3 million years ago, was a smaller but still devastating eruption.  Each time, the whole planet would have felt the effects. Gases rising high into the stratosphere would have mixed with water vapor to create a thin haze of sulfate aerosols that dimmed sunlight, potentially plunging the Earth into years of "volcanic winter." According to some researchers, the DNA of our own species may pay witness to such a catastrophe around 74,000 years ago, when a supervolcano called Toba erupted in Indonesia. The ensuing volcanic winter may have contributed to a period of global cooling that reduced the entire human population to a few thousand individuals—a close shave for the human race. 

Volcano eruptions lead to extinction – magma outburst and toxic plumes. 

Bill Bryson, Journalist for The Times, written several science books, 2003, BROADWAY BOOKS,  A short history of nearly everything
Superplumes of the type on which Yellowstone sits are rather like martini glasses-thin on the way up, but spreading out as they near the surface to create vast bowls of unstable magma. Some of these bowls can be up to 1,200 miles across. According to theories, they don’t always erupt explosively but sometimes burst forth in a vast, continuous outpouring- a flood-of molten rock, such as with the Deccan Traps in India sixty-five million years ago. (Trap in this context comes from a Swedish word for a type of lava; Deccan is simply an area.) These covered an area of 200,000 square miles and probably contributed to the demise of the dinosaurs-they certainly didn’t help-with their noxious outgassings. Superplumes may also be responsible for the rifts that cause continents to break up. Such plumes are not all that rare. There are about thirty active ones on the Earth at the moment, and they are responsible for many of the world’s best known islands and island chains- Iceland, Hawaii, the Azores, Canaries, and Galapagos, little Pitcairn in the middle of the South Pacific, and many others- but apart from Yellowstone they are all oceanic. No one has the faintest idea how or why Yellowstone’s ended up beneath a continental plate. Only two things are certain: that the crust at Yellowstone is thin and that the world beneath it is hot. But whether the hot spot is there because the crust is thin is a matter of heated (as it were) debate. The continental nature of the crust makes a huge difference to its eruptions. Where the other supervolcanoes tend to bubble away steadily and in a comparatively benign fashion, Yellowstone blows explosively. It doesn’t happen often, but when it does you want to stand well back. Since its first known eruption 16.5 million years ago, it has blown up about a hundred times, but the most recent three eruptions are the ones that get written about. The last eruption was a thousand time greater than that of Mount St. Helens;  the one before that was 280 times bigger, and the one before was so big that nobody knows exactly how big it was. It was at least twenty-five hundred times greater than St. Helens, but perhaps eight thousand times more monstrous.

Off Rock – Supervolcano Probability

Probability of Yellowstone explosion high – Yellowstone is active

Achenbach 9 (Joel, National Geographic, “When Yellowstone Explodes”, August 2009, http://ngm.nationalgeographic.com/2009/08/yellowstone/achenbach-text/1) [KEZIOS]

Intrigued, Smith set out to resurvey benchmarks that park workers had placed on various roads throughout the park beginning in 1923. His survey revealed that the Hayden Valley, which sits atop the caldera to the north of the lake, had risen by some 30 inches over the inter­vening decades. But the lower end of the lake hadn't risen at all. In effect, the north end of the lake had risen and tipped water down into the southern end. The ground was doming. The volcano was alive. Smith published his results in 1979, referring in interviews to Yellowstone as "the living, breathing caldera." Then in 1985, heralded by a "swarm" of mostly tiny earthquakes, the terrain subsided again. Smith modified his metaphor: Yellowstone was now the "living, breathing, shaking caldera." In the years since, Smith and his colleagues have used every trick they can devise to "see" beneath the park. Gradually, the proportions and potential of the subterranean volcanic system have emerged. At the shallowest level, surface water percolates several miles into the crust, is heated, and boils back up, supplying the geysers and fumaroles. About five to seven miles deep is the top of the magma chamber, a reservoir of partially melted rock roughly 30 miles wide. Basaltic magma is trapped inside the chamber by denser, overlying rhyolitic magma, which floats on top of the liquid basalt like cream on milk. By looking at the way sound waves created by earthquakes propagate through subsurface rock of varying densities, the scientists have discovered that the magma chamber is fed by a gigantic plume of hot rock, rising from the Earth's upper mantle, tilted downward to the northwest by 60 degrees, its base per­haps 400 miles below the surface. When the plume pumps more heat into the chamber, the land heaves upward. Small earthquakes allow hydro­thermal fluids to escape to the surface, easing the pressure inside the chamber, which causes the ground to subside again. After the 1985 earthquake swarm, Yellowstone fell eight inches over the course of a decade or so. Then it rose again, faster this time. Since 2004, portions of the caldera have surged upward at a rate of nearly three inches a year, much faster than any uplift since close observations began in the 1970s. The surface continues to rise despite an 11-day earthquake swarm that began late in 2008, causing a flurry of apocalyptic rumors on the Internet. 

Off Rock – Supervolcano Timeframe

Quick timeframe – Yellowstone has finished its cycle and is ready to erupt

Bill Bryson, Journalist for The Times, written several science books, 2003, BROADWAY BOOKS,  A short history of nearly everything
The geologists realized that only one thing could cause this- a restless magma chamber, Yellowstone wasn’t the site, of an ancient supervolcano; it was the site of an active one. It was also at about this time that they were able to work out that the cycle of Yellowstone’s eruptions averaged one massive blow every 600,000 years. The last one, interestingly, was 630,000 years ago. Yellowstone, it appears, is due.

Yellowstone can blow at any time – lack of warning and data

Bill Bryson, Journalist for The Times, written several science books, 2003, BROADWAY BOOKS,  A short history of nearly everything
I asked him what caused Yellowstone to blow when it did. “Don’t know. Nobody knows. Volcanoes are strange things. We really don’t understand them at all. Vesuvius, in Italy, was active for three hundred years until an eruption in 1944 and then it just stopped. It’s been silent ever since. Some volcanologists think that it is recharging in a big way, which is a little worrying because two million people live on or around it. But nobody knows.” “And how much warning would you get if Yellowstone was going to go?” He shrugged. “nobody was around the last time it blew, so nobody knows what the warning signs are. Probably you would have swarms of earthquakes and some surface uplift and possibly some changes in the patterns of behavior of the geysers and tsteam vents, but nobody really knows.” “So it could just blow without warning?” He nodded thoughtfully. The trouble, he explained, is that nearly all the things that would constitute warning sings already exist in some measure at Yellowstone. “Earthquakes are generally a precursor of volcanic eruptions, but the park already has lots of earthquakes-1.260 of them last year. Most of them are too small to be felt, but they are earthquakes nonetheless.

Off Rock – Nuclear War

Nuke War inevitable

Hellman, Martin (Professor of Electrical Engineering, Stanford University. Dr. Hellman is beset known as the inventor of the "public key" and "trap door" cryptographic techniques. He is a Fellow of the Institute of Electrical and Electronics Engineers.) n.d “Nuclear War: Inevitable or Preventable?” http://www-ee.stanford.edu/~hellman/Breakthrough/book/chapters/hellman.html
Inevitability

Every day, the United States depends on 30,000 nuclear weapons for its security. Every day, the Soviet Union depends on 20,000 nuclear weapons for its security. These weapons are ready for use. There are plans for how to use them, so every day there is a small probability they will be used. In the metaphor of nuclear roulette, every day, we pull the trigger of the many-chambered nuclear gun pointed at the head of civilization.Every day, there is a small chance that one of the forty conflicts going on in the world will escalate. With many of these wars touching upon the perceived vital interests of the major powers, with the experience of the past forty years in the Middle East, with the experience of the 1962 Cuban crisis, there is ample evidence that every war pulls the trigger.

Every day, there is a small chance that a Third World hot spot will escalate and push the interlocking command and control systems of the US and the USSR into instability. There is an unhealthy parallel between today's military plans and those which catapulted Europe into World War I. Each time the far-flung military forces of the two great powers go on alert, the trigger is pulled in nuclear roulette.

Every day, there is a small chance that failures in high technology military equipment will start an accidental nuclear war. Every computer error, every false alert, every test missile that goes off course, pulls the trigger.

Every day, there is a small chance that a governmental or military group high up in either nation will succumb to group dynamics to such a degree that individual judgment will be lost and rash decisions made. Each time a team is called upon to decide how to respond to a provocative incident, each time warriors gather to decide what steps to take, the trigger is pulled. 

"Each of these probabilities, by itself, is small. But taken together over a year's time, they add up to a cumulative probability which is no longer small ... Taken together over a century, they make nuclear war virtually inevitable."

Each of the hundreds of thousands of people with responsibility for nuclear weapons who drinks or uses drugs adds a small increment to the chance for nuclear war. Each time a custodian of nuclear materials, or nuclear plans, or keys to a nuclear facility, uses alcohol or other drugs, the trigger is pulled.

Every day, there is a small chance that terrorists or renegade governments will construct a nuclear weapon. The know-how, the materials, and the places where such construction can occur are scattered all over the globe. Fissionable material suitable for use in weapons is produced as an unwanted by-product at every civilian nuclear power plant in the world. More than 100,000 nuclear weapons could be built from the world's current nuclear wastes. Every coffee cup of fissionable material that a terrorist might obtain pulls the trigger in nuclear roulette.8
Each of these probabilities, by itself, is small. But taken together over a year's time, they add up to a cumulative probability which is no longer small. Taken together over a decade, the probability is significant. Taken together over a century, they make nuclear war virtually inevitable. We cannot continue on our present course forever.

*** Colonization Possible ***

Col Possible – Generic Tech
Colonization of space is possible in the status quo with higher quality of life then on earth

Gerard K. O'Neill, Professor of Physics at Princeton University 9/1974 Physics Today, September 1974 (http://mike-combs.com/space/TCoS.html)

 New ideas are controversial when they challenge orthodoxy, but orthodoxy changes with time, often surprisingly fast. It is orthodox, for example, to believe that Earth is the only practical habitat for Man, and that the human race is close to its ultimate size limits. But I believe we have now reached the point where we can, if we so choose, build new habitats far more comfortable, productive and attractive than is most of Earth. Although thoughts about migration into space are as old as science fiction, the technical basis for serious calculation did not exist until the late 1960's. In addition, a mental "hangup"-the fixed idea of planets as colony sites appears to have trapped nearly everyone who has considered the problem, including, curiously enough, almost all science-fiction writers. In recent months I learned that the space pioneer Konstantin Tsiolkowsky, in his dreams of the future, was one of the first to escape that hangup. By chance, and initially almost as a joke, I began some calculations on the problem in 1969, at first as an exercise for the most ambitious students in an introductory physics course. As sometimes happens in the hard sciences, what began as a joke had to be taken more seriously when the numbers began to come out right. There followed several years of frustrating attempts to get these studies published. Friends advised that I take my ideas "to the people" in the form of physics lectures at universities. The positive response (especially from students) encouraged me to dig harder for the answers to questions about meteoroid damage, agricultural productivity, materials sources, economics and other topics. The results of that study indicate that we can colonize space, and do so without robbing or harming anyone and. without polluting anything. if work is begun soon, nearly all our industrial activity could be moved away from Earth's fragile biosphere within less than a century from now. the technical imperatives of this kind of migration of people and industry into space are likely to encourage self-sufficiency, small-scale governmental units, cultural diversity and a high degree of independence. the ultimate size limit for the human race on the newly available frontier is at least 20,000 times its present value. How can colonization take place? It is possible even with existing technology, if done in the most efficient ways. New methods are needed, but none goes beyond the range of present-day knowledge. The challenge is to bring the goal of space colonization into economic feasibility now, and the key is to treat the region beyond Earth not as a void but as a culture medium, rich in matter and energy. To live normally, people need energy, air, water, land and gravity. In space, solar energy is dependable and convenient to use; the Moon and asteroid belt can supply the needed materials, and rotational acceleration can substitute for Earth's gravity. Space exploration so far, like Antarctic exploration before it, has consisted of short-term scientific expeditions, wholly dependent for survival on supplies brought from home. If, in contrast, we use the matter and energy available in space to colonize and build, we can achieve great productivity of food and material goods. Then, in a time short enough to be useful, the exponential growth of colonies can reach the point at which the colonies can be of great benefit to the entire human race. To show that we are technically able to begin such a development now, this discussion will be limited to the technology of the 1970's, assuming only those structural materials that already exist. Within a development that may span 100 years, this assumption is unrealistically conservative. We shall look at the individual space communities-their structure and appearance and the activities possible for their inhabitants, their relation to the space around them, sources of food, travel between communities as well as to Earth, the economics of the colonies and plans for their growth. As is usual in physics, it is valuable to consider limiting cases, for this study, the limits are an eventual full-size space community on a scale established by the strength of materials, and a first model, for which cost estimates can reasonably be made. The goals of the proposal will be clearer if we first discuss the large community.
Col Possible – Mars

Everything’s set – Conditions are perfect on Mars for colonization

Zubrin 2k, Robert: President of both the Mars Society and Pioneer Astronautics,  [“The Economic Viability of Mar Colonization,” http://www.aleph.se/Trans/Tech/Space/mars.html]

Among extraterrestrial bodies in our solar system, Mars is unique in that it possesses all the raw materials required to support not only life, but a new branch of human civilization. This uniqueness is illustrated most clearly if we contrast Mars with the Earth's Moon, the most frequently cited alternative location for extraterrestrial human colonization. In contrast to the Moon, Mars is rich in carbon, nitrogen, hydrogen and oxygen, all in biologically readily accessible forms such as CO2 gas, nitrogen gas, and water ice and permafrost. Carbon, nitrogen, and hydrogen are only present on the Moon in parts per million quantities, much like gold in sea water. Oxygen is abundant on the Moon, but only in tightly bound oxides such as SiO2, Fe2O3, MgO, and Al2O3, which require very high energy processes to reduce. Current knowledge indicates that if Mars were smooth and all it's ice and permafrost melted into liquid water, the entire planet would be covered with an ocean over 100 meters deep. This contrasts strongly with the Moon, which is so dry that if concrete were found there, Lunar colonists would mine it to get the water out. Thus, if plants were grown in greenhouses on the Moon ( a very difficult proposition, as we shall see) most of their biomass material would have to be imported. The Moon is also deficient in about half the metals (for example copper) of interest to industrial society, as well as many other elements of interest such as sulfur and phosphorus. Mars has every required element in abundance. Moreover, on Mars, as on Earth, hydrologic and volcanic processes have occurred, which is likely to have concentrated various elements into local concentrations of high-grade mineral ore. Indeed, the geologic history of Mars has been compared with that of Africa7, with very optimistic inferences as to its mineral wealth implied as a corollary. In contrast, the Moon has had virtually no history of water or volcanic action, with the result that it is basically composed of trash rocks with very little differentiation into ores that represent useful concentrations of anything interesting. But the biggest problem with the Moon, as with all other airless planetary bodies and proposed artificial free-space colonies (such as those proposed by Gerard O'Neill8) is that sunlight is not available in a form useful for growing crops. This is an extremely important point and it is not well understood. Plants require an enormous amount of energy for their growth, and it can only come from sunlight. For example a single square kilometer of cropland on Earth is illuminated with about 1000 MW of sunlight at noon; a power load equal to an American city of 1 million people. Put another way, the amount of power required to generate the sunlight falling on the tiny country of El Salvador exceeds the combined capacity of every power plant on Earth. Plants can stand a drop of perhaps a factor of 5 in their light intake compared to terrestrial norms and still grow, but the fact remains; the energetics of plant growth make it inconceivable to raise crops on any kind of meaningful scale with artificially generated light. That said, the problem with using the natural sunlight available on the Moon or in space is that it is unshielded by any atmosphere. (The Moon has an additional problem with its 28 day light/dark cycle, which is also unacceptable to plants). Thus plants grown in a thin walled greenhouse on the surface of the Moon or an asteroid would be killed by solar flares. In order to grow plants safely in such an environment, the walls of the greenhouse would have to be made of glass 10 cm thick, a construction requirement that would make the development of significant agricultural areas prohibitively expensive. Use of reflectors and other light-channeling devices would not solve this problem, as the reflector areas would have to be enormous, essentially equal in area to the crop domains, creating preposterous engineering problems if any significant acreage is to be illuminated. Mars, on the other hand, has an atmosphere of sufficient density to protect crops grown on the surface against solar flares. On Mars, even during the base building phase, large inflatable greenhouses made of transparent plastic protected by thin hard-plastic ultra-violet and abrasion resistant geodesic domes could be readily deployed, rapidly creating large domains for crop growth. Even without the problems of solar flares and a month-long diurnal cycle, such simple greenhouses would be impractical on the Moon as they would create unbearably high temperatures. On Mars, in contrast, the strong greenhouse effect created by such domes would be precisely what is necessary to produce a temperate climate inside. Even during the base building phase, domes of this type up to 50 meters in diameter could be deployed on Mars that could contain the 5 psi atmosphere necessary to support humans. If made of high strength plastics such as Kevlar, such a dome could have a safety factor of 4 against burst and weigh only about 4 tonnes, with another 4 tonnes required for its unpressurized Plexiglas shield. In the early years of settlement, such domes could be imported pre-fabricated from Earth. Later on they could be manufactured on Mars, along with larger domes (with the mass of the pressurized dome increasing as the cube of its radius, and the mass of the unpressurized shield dome increasing as the square of the radius: 100 meter domes would mass 32 tonnes and need a 16 tonne Plexiglas shield, etc.). Networks of such 50 to 100 meter domes could rapidly be manufactured and deployed, opening up large areas of the surface to both shirtsleeve human habitation and agriculture. If agriculture only areas are desired, the domes could be made much bigger, as plants do not require more than about 1 psi atmospheric pressure. Once Mars has been partially terraformed however, with the creation of a thicker CO2 atmosphere via regolith outgassing, the habitation domes could be made virtually to any size, as they would not have to sustain a pressure differential between their interior and exterior. The point, however, is that in contrast to colonists on any other known extraterrestrial body, Martian colonists will be able to live on the surface, not in tunnels, and move about freely and grow crops in the light of day. Mars is a place where humans can live and multiply to large numbers, supporting themselves with products of every description made out of indigenous materials. Mars is thus a place where an actual civilization, not just a mining or scientific outpost, can be developed. And significantly for interplanetary commerce, Mars and Earth are the only two locations in the solar system where humans will be able to grow crops for export.
Mars can support life - has physical features similar to earth

Universe Today (online space guide, cites studies done by several universities) 6/26 “Phoenix: Mars Soil Can Support Life” – june 26th, 2008

June 26th, 2008 http://www.universetoday.com/15279/phoenix-mars-soil-can-support-life/

Another groundbreaking discovery from Mars: Phoenix has analysed martian regolith containing minerals more commonly found in soil here on Earth, and the acidity is not a hindrance for life to thrive. These new and very exciting results come after preliminary analyses of a scoop of regolith by the landers “wet lab” known as the Microscopy, Electrochemistry and Conductivity Analyzer (MECA) instrument. Although more data collecting needs to be done, trace levels of nutrients have already been detected. This, with the recent discovery of water ice, has amazed mission scientists, likening these new results to “winning the lottery.”

	
	
	
	
	


The MECA instrument is carrying out the first ever wet-chemical analysis on a planet other than Earth, and these first results are tantalisingly close to providing answers for the question: “Can Mars support life?” Taken from a scoop of top-soil, the robotic digger managed to excavate a 2 cm deep ditch, delivering the sample to the MECA where analysis could be carried out. The first results from the two-day wet-lab experiment are flooding in and mission scientists are excited by the results. “We are awash in chemistry data,” said Michael Hecht of NASA’s Jet Propulsion Laboratory and lead scientist for the MECA.

The salts discovered contain magnesium, sodium, potassium and chlorine, indicating these minerals had once been dissolved in water. The knowledge that these elements exist in martian regolith is nothing new, but the fact that they would be soluble in water means they would have been available for life to form. In fact, there are some strong similarities between the mineral content and pH level of the martian surface and soils more commonly found here on Earth.

“This soil appears to be a close analog to surface soils found in the upper dry valleys in Antarctica. The alkalinity of the soil at this location is definitely striking. At this specific location, one-inch into the surface layer, the soil is very basic, with a pH of between eight and nine. We also found a variety of components of salts that we haven’t had time to analyze and identify yet, but that include magnesium, sodium, potassium and chloride.” – Sam Kounaves, Phoenix co-investigator, Tufts University.

From the question “Has Mars supported life?” to “Can Mars support life?” – The answer seems to be an overwhelming “Yes.” Although nitrates have yet to be detected, the Mars soil appears to have an alkalinity commonly found in terrestrial soils. At a pH of eight or nine, a zoo of bacteria and plants can live comfortably. Vegetables such as asparagus and turnips are farmed in soils to this degree of alkalinity. Besides, extreme forms of bacteria have been discovered in environments that resemble the alkalinity of bleach, exceeding a pH of 12. The martian surface has suddenly become a little more hospitable for life to thrive.

“Over time, I’ve come to the conclusion that the amazing thing about Mars is not that it’s an alien world, but that in many aspects, like mineralogy, it’s very much like Earth.” – Kounaves.

Mars is perfect for colonization

David writer for space.com 05 (Leonard, Space.com, “Space Colonization: The Quiet Revolution”, February 23 2005, http://www.space.com/813-space-colonization-quiet-revolution.html) [KEZIOS]

Why put Mars in the colonization crosshairs? "Mars is a planet that has many unusual and spectacular features that will draw people to it," McCullough told the STAIF gathering. "Being a planet rather than a moon, it has undergone many of the geological processes which have caused the formation of minerals on Earth," he said. That being the case, Mars is a user-friendly world, rife with many industrially useful minerals for construction and manufacturing purposes. It has a suite of "ates", "ites" and "ides" of common metals with common non metals, McCullough pointed out. The red planet is also wrapped in abundant carbon dioxide which will be fairly easy to condense, he said. Water availability on Mars is another huge plus. There is abundant evidence of past water activity on Mars. It should be present in permafrost at higher latitudes on the planet. It may also be present in hydrated minerals, McCullough stated. "The availability of water on Mars in significant quantities would once again simplify our projected industrial activities. This makes extensive bases leading to colonies more likely," McCullough concluded. 
Mars can be terraformed for colonization

Zubrin and McKay Pioneer Astronautics and NASA Ames Research Center (Robert M., Christopher P., no date given, http://www.bibliotecapleyades.net/universo/terraforming/terraforming03.htm)[KEZIOS]

Many people can accept the possibility of a permanently staffed base on Mars, or even the establishment of large settlements. However the prospect of drastically changing the planet's temperature and atmosphere towards more earthlike conditions, or "terraforming" seems to most people to be either sheer fantasy or at best a technological challenge for the far distant future. But is this pessimistic point of view correct? Despite the fact that Mars today is a cold, dry, and probably lifeless planet, it has all the elements required to support life: water carbon and oxygen (as carbon dioxide), and nitrogen. The physical aspects of Mars, its gravity, rotation rate and axial tilt are close enough to those of Earth to be acceptable and it is not too far from the Sun to be made habitable. In fact computational studies utilizing climate models suggest that it could be possible to make Mars habitable again with foreseeable technology. The essence of the situation is that while Mars' CO2 atmosphere has only about 1% the pressure of the Earth's at sea level, it is believed that there are reserves of CO2 frozen in the south polar cap and adsorbed within the soil sufficient to thicken the atmosphere to the point where its pressure would be about 30% that of Earth. The way to get this gas to emerge is to heat the planet, and in fact, the warming and cooling of Mars that occurs each Martian year as the planet cycles between its nearest and furthest positions from the Sun in its slightly elliptical orbit cause the atmospheric pressure on Mars to vary by plus or minus 25% compared to its average value on a seasonal basis. We can not, of course, move Mars to a warmer orbit. However we do know another way to heat a planet, through an artificially induced greenhouse effect that traps the Sun's heat within the atmosphere. Such an atmospheric greenhouse could be created on Mars in at least three different ways. One way would be to set up factories on Mars to produce very powerful artificial greenhouse gasses such as halocarbons ("CFC's") and release them into the atmosphere. Another way would be to use orbital mirrors or other large scale power sources to warm selected areas of the planet, such as the south polar cap, to release large reservoirs of the native greenhouse gas, CO2, which may be trapped their in frozen or adsorbed form. Finally natural greenhouse gases more powerful than CO2 (but much less so than halocarbons) such as ammonia or methane could be imported to Mars in large quantities if asteroidal objects rich with such volatiles in frozen form should prove to exist in the outer solar system. Each of these methods of planetary warming would be enhanced by large amounts of CO2 from polar cap and the soil that would be released as a result of the induced temperature rise. This CO2 would add massively to the greenhouse effect being created directly, speeding and multiplying the warming process. The Mars atmosphere/regolith greenhouse effect system is thus one with a built-in positive feedback. The warmer it gets, the thicker the atmosphere becomes; and the thicker the atmosphere becomes the warmer it gets. A method of modeling this system and the results of calculations based upon it are given in the sections below. 

Humans on earth are doomed, but Mars presents the best possibility for colonization

Schulze & Davies ‘10 Dirk Schulze-Makuch, Ph.D., and Paul Davies, Ph.D., 1School of Earth and Environmental Sciences, Washington State University; Beyond Center, Arizona State University
Journal of Cosmology, 2010, Vol 12, 3619-3626. ; “To Boldly Go: A One-Way Human Mission to Mars”; October-November 2010;  http://journalofcosmology.com/Mars108.html [Schaaf]
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.
Mars has elements to sustain life

Hiscox 08, Julian A.: BSc, UCL; PhD, Department of Microbiology, Professor at University of Alabama at Birmingham (“Biology and the Planetary Engineering of Mars,” http://spot.colorado.edu/~marscase/cfm/articles/biorev3.html)[KEZIOS]

However, Mars does contain sufficient volatiles to enable some form of colonization and perhaps planetary engineering to render environmental conditions more clement for terrestrial life to survive and grow (Meyer and McKay, 1984, 1989; McKay et al. 1991a; Fogg, 1995c; Zubrin, 1995). Analysis of Martian soil and shergottites, nakhlites and chassignittes (SNC) meteorites (believed to have been ejected from Mars - Mustard and Sunshine, 1995 and references therein) has shown that all of the elements necessary for carbon based life on Earth are present on Mars (Dreibus and Wanke, 1987; Gooding, 1992; Banin and Mancinelli, 1995). It is evident that Mars once possessed a more clement climate and many observable surface features have been attributed to the presence of liquid water and a dense carbon dioxide atmosphere (Carr, 1986; 1987). Many planetary engineering scenarios (see Fogg, 1995c and references there in) propose that it may be possible to return Mars to an earlier such climate using planetary engineering techniques (with the proviso that such volatiles are still present). Fogg (1995c) suggests that unless impact erosion (Melosh and Vickery, 1989) "blasted" the atmosphere into space then huge quantities of volatiles are still likely to reside on the planet. Over geological history Mars may have lost more volatiles than it gained. For example, water may also have been lost by hydrodynamic escape, atmospheric spluttering and other mechanisms (refer to Carr, 1987; Jakosky, 1991; Kass and Yung, 1995). Therefore returning Mars to a past climatic state may not be possible, and clearly given the climatic history of Mars such a climate maybe geologically unstable and undesirable for the extreme long term habitability of the planet. A number of compounds and elements are absolutely required for life; liquid water, the so called CHNOPS (carbon, hydrogen, nitrogen, oxygen, phosphorous and sulfur) are the main elements which constitute amino acids (which make up proteins) and nucleotides (which make up DNA and RNA) and various minerals are also required. All of these elements/compounds are believed to be present on Mars (Banin and Mancinelli, 1995). The amount and location of these resources on Mars is briefly reviewed below. 

Human moon explorations are key first steps to creating settlements on mars

Mitchell, Edgar  (Apollo 14 Lunar module pilot. Sixth person to walk on the Moon.)  ’10 Journal of Cosmology, 2010, Vol 12, 3500-3505.
“Our Destiny – A Space Faring Civilization?” October-November 2010 http://journalofcosmology.com/Mars104.html
3. THE HUMAN MISSION TO MARS 

Our first manned mission to Mars will not be too different from the first moon exploration, simply short term and exploratory. The long distance and long travel time to Mars of 9 months or more one way (with existing technologies) require special consideration which is the subject of a separate paper. Plans to originate Mars colonization from moon colonies established for deep space exploration have been proposed. It is argued that the moon’s lower mass and therefore much lower gravity, 1/6 of Earth’s, translates to greatly reduced costs of launching missions into deep space. Many of the raw materials and resources required to sustain the crew on our early interplanetary missions might possibly be mined from the moon greatly reducing the costs. Newly discovered water if available in sufficient quantity might be mined for human use, and its constituents, oxygen for human consumption along with hydrogen for fuel. Carbon, iron and several other elements will also likely be mined for a variety of purposes. Together they will make up a significant portion of the total resources required for our first interplanetary colonists. 

Establishing a fully self sufficient colony on the moon as a stepping stone to the planets will not come cheaply and may prove not to be feasible at all. However, the moon will be a great laboratory and learning environment for the kinds of obstacles, living conditions, and hazards that will also have to be faced on Mars or more distant venues. In some cases the hazards on the moon are even more severe than the Martian environment. For example solar radiation, solar wind, micrometeorites, and 500 degree temperature gradients are far more indicative of what our space explorers will experience during the trip to Mars than the extremes that will be encountered on the Martian surface. The knowledge gained and the technologies developed to support permanent bases on the moon will greatly benefit both for our first voyages to Mars as well as the first Martian colonies and even worlds beyond.

Col Possible – Mars – Tech Ready

Mars colonization is possible with current technologies – A complete plan for human habitation

Zubrin ’09 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

Science Direct; “The moon–mars initiative: Making the vision real” Available online May 4, 2009; http://www.sciencedirect.com/science/article/pii/S0016328709000706 [Schaaf]
At an early launch opportunity, for example 2014, 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. (Such a booster could be readily created by converting the Shuttle launch stack, deleting the Orbiter and replacing it with a payload fairing containing a hydrogen/oxygen rocket stage.) Arriving at Mars 8 months later, the spacecraft uses friction between its aeroshield and Mars’ atmosphere to brake itself into orbit around the planet, and then lands with the help of a parachute. This payload is the Earth Return Vehicle (ERV). It flies out to Mars with its two methane/oxygen driven rocket propulsion stages unfueled. It also carries six tonnes of liquid hydrogen cargo, a 100 kW nuclear reactor mounted in the back of a methane/oxygen driven light truck, a small set of compressors and automated chemical processing unit, and a few small scientific rovers.
As soon as the craft lands successfully, the truck is telerobotically driven a few hundred meters away from the site, and the reactor 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, thus eliminating the need for long-term 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 2016 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 2014, the other is a habitation module carrying a crew of four, a mixture of whole food and dehydrated provisions sufficient for 3 years, and a pressurized methane/oxygen powered 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 lands at the 2014 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 kilometers, the crew can still achieve the surface rendezvous by driving over in their rover. If they are off by thousands of kilometers, the second ERV provides a backup.

However, assuming the crew lands and rendezvous as planned at site number one, the second ERV will land several hundred kilometers away to start making propellant for the 2018 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. Since in a normal year we can launch about six Shuttle stacks, this would only represent about 16% of the U.S. launch capability, and would clearly be affordable. In effect, this “live off the land” approach removes the manned Mars mission from the realm of mega-spacecraft fantasy and reduces it in practice as a task of comparable difficulty to that faced in launching the Apollo missions to the Moon (Fig. 1).

The crew will stay on the surface for 1.5 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 24,000 km 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 alternative 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.

In essence, by taking advantage of the most obvious local resource available on Mars – its atmosphere – the plan allows us to accomplish a manned Mars mission with what amounts to a lunar-class transportation system. By eliminating any requirement to introduce a new order of technology and complexity of operations beyond those needed for lunar transportation to accomplish piloted Mars missions, the plan can reduce costs by an order of magnitude and advance the schedule for the human exploration of Mars by a generation. Indeed, since a lunar-class transportation system is adequate to reach Mars using this plan, it is rational to consider a milestone mission, perhaps 5 years into the program, where a subset of the Mars flight hardware is exercised to send astronauts to the Moon.

Mars colonization is economically feasible and will only take decades

The Space Review (The Space Review is an online publication whose focus is on publishing in-depth articles, essays, editorials, and reviews on a wide range of space-related topics.)’04  “Colonize the Moon before Mars” September 7th, 2004 - http://www.thespacereview.com/article/221/1
Robert Zubrin constantly beats the drum for exploring Mars first. It is disingenuous to say that the goal of space exploration is the colonization of Mars. Even colonization advocates would be happy with colonization of the Moon, the asteroids, and many other destinations. The discovery of life on Mars would not matter much one way or the other. Suppose there is Earth-like life on Mars. That might point to a common origin or a similar bootstrap method. What is that worth commercially? If you knew the answer, how much could you sell it for? Ten billion? What follow on activities would that news generate? None. Life may be an exciting discovery perhaps the most exciting in all history, but it does not amount to a large inducement to go to Mars. Mars is an excellent colonization spot and should be colonized because it is a great place to live. If we are going places as a species, we have to start somewhere. Right now, the level of space commitment by all actors on Earth is about $50 billion a year. This level of commitment would pay for about twenty Mars Direct-style missions every two years. This is a feasible budget for the colonization of Mars. Many technologies can be optimized if the focus of Earth space efforts was colonization. Cyclers could be placed in permanent Earth-Mars transfer orbit. In situ resource utilization could eliminate the need for hydrogen shipment from Earth. Better crew selection could eliminate the need for humans to take a return trip. If the goal of human presence on Mars is to colonize it, $50 billion a year can do it well.

It will probably take decades of subsidy before a Mars colony could sustain itself. A twenty-year program of $50-billion-a-year subsidies would hit a trillion dollars. This is an affordable sum for a rich planet. It would be an excellent idea to get started if this were the only space colonization option. There is a much better option, however, teasing us as it hangs in the sky.

Col Possible – Mars – AT: Too Expensive

The arguments against economic feasibility of Mars colonization are analogous to the flawed logic used in evaluating early colonial settlements – Historical examples prove.

Zubrin ‘95 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

“The Economic Viability of Mars Colonization” Written 9-28-1995; http://www.4frontierscorp.com/dev/assets/Economic%20Viability%20of%20Mars%20Colonization.pdf [Schaaf]
A frequent objection raised against scenarios for the human settlement and terraforming of Mars is that while such projects may be technologically feasible, there is no possible way that they can be paid for. On the surface, the arguments given supporting this position appear to many to be cogent, in that Mars is distant, difficult to access, possesses a hostile environment and has no apparent resources of economic value to export. These arguments appear to be ironclad, yet it must be pointed out that they were also presented in the past as convincing reasons for the utter impracticality of the European settlement of North America and Australia. It is certainly true that the technological and economic problems facing Mars colonization in the 21st century are vastly different in detail than those that had to be overcome in the colonization of the New World in the 17th century, or Australia in the 19th century. Nevertheless, it is my contention that the argument against the feasibility of Mars colonization is flawed by essentially the same false logic and lack of understanding of real economics that resulted in repeated absurd misevaluations of the value of colonial settlements (as opposed to trading posts, plantations, and other extractive activities) on the part of numerous European government ministries during the 400 years following Columbus.

Col Possible – Mars – Timeframe

We are technologically ready to go to Mars

Zubrin ’09 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

Science Direct; “The moon–mars initiative: Making the vision real” Available online May 4, 2009; http://www.sciencedirect.com/science/article/pii/S0016328709000706 [Schaaf]
Humans to Mars may seem like a wildly bold goal to proclaim in the wake of disaster, yet such a program is entirely achievable. From the technological point of view, we’re ready. Despite the greater distance to Mars, we are much better prepared today to send humans to Mars than we were to launch humans to the Moon in 1961 when John F. Kennedy challenged the nation to achieve that goal – and we were there 8 years later. Given the will, we could have our first teams on Mars within a decade.
We can get to Mars within the decade – Apollo proves

Zubrin ’09 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

Science Direct; “The moon–mars initiative: Making the vision real” Available online May 4, 2009; http://www.sciencedirect.com/science/article/pii/S0016328709000706 [Schaaf]
Exploring Mars requires no miraculous new technologies, no orbiting spaceports, and no gigantic interplanetary space cruisers We do not need to spend the next 30 years with a space program mired in impotence, spending large sums of money and taking occasional casualties while the same missions to nowhere are flown over and over again and professional technologists dawdle endlessly in their sand boxes without producing any new flight hardware. We simply need to choose our destination, and with the same combination of vision, practical thinking, and passionate resolve that served us so well during Apollo, do what is required to get there.
We can establish our first small outpost on Mars within a decade. We and not some future generation can have the eternal honor of being the first pioneers of this new world for humanity. All that's needed is present day technology, some 19th century industrial chemistry, a solid dose of common sense, and a little bit of moxie.

NASA planed Mars mission for colonization by 2020

Gruner  4 J.D. Candidate Seton Hall University School of Law (Brandon, Seton Hall Law Review Volume 35, “A NEW HOPE FOR INTERNATIONAL SPACE LAW: INCORPORATING NINETEENTH CENTUREY FIRST POSSESSION PRINCIPLES INTO THE 1967 SPACE TREATY FOR THE COLONIZATION OF OUTER SPACE IN THE TWENTY-FIRST CENTURY”, 2004-2005,  http://heinonline.org/HOL/Page?handle=hein.journals/shlr35&div=13&g_sent=1&collection=journals)[KEZIOS]

These issues will likely materialize very soon, especially in light of President George W. Bush’s new space initiative, set forth on January 15, 2004. President Bush has set goal for another manned mission to the Moon for 202, with a manned mission to Mars to come in an unspecified time afterwards. NASA officials and other preeminent scientists, however have often predicted that that a manned mission to Mars is feasible as early as 2020, with these missions laying the foundation for colonization. More importantly, actual NASA documents denote a 2020 launch date for a manned mission to Mars. Consequently, NASA has already started laying the groundwork for sending scientists and other human explorers to Mars. Consistent with these goals, the United States launched two land rovers, the Spirit and Opportunity, for Mars exploration approximately six weeks before August 27, 2003, when Mars came closer to Earth than it will be anytime in the next 200 years. Mars is theoretically the second safest palce for humans in the Solar system after Earth, and the Spirit and Opportunity proves have relayed many images that confirm this notion. Furthermore NASA  has also granted money to universities to develop advanced life support systems that will enable people to live in enclosed biospheres on Mars, where they will grow crops and live.

Col Possible – Mars – AT: Dust Storms

Mars’ dust storms do not pose a threat to landers – low atmospheric pressure and Viking landers.

Zubrin ’10 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

Journal of Cosmology, 2010, Vol 12, 3549-3557. “Human Mars Exploration: The Time Is Now” October-November, 2010; http://journalofcosmology.com/Mars111.html [Schaaf]
Mars has intermittent local, and occasionally global dust storms with wind speeds up to 100 km/hour. Attempting to land through such an event would be a bad idea, and two Soviet probes committed to such a maelstrom by their uncontrollable flight systems were destroyed during landing in 1971. However, once on the ground, Martian dust storms present little hazard. Mars’ atmosphere has only about 1% the density of Earth at sea-level. Thus a wind with a speed of 100 km/hr on Mars only exerts the same dynamic pressure as a 10 km/hr breeze on Earth. The Viking landers endured many such events without damage.

Col Possible – Mars – AT: Disease

Mars viruses present no risk to Earth, the planets already receives Martian meteorites and Martian viruses can’t adapt to Earth 

Zubrin ’10 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

Journal of Cosmology, 2010, Vol 12, 3549-3557. “Human Mars Exploration: The Time Is Now” October-November, 2010; http://journalofcosmology.com/Mars111.html [Schaaf]
Recently some people have raised the issue of possible back-contamination as a reason to shun human (or robotic sample return) missions to Mars. Such fears have no basis in science. The surface of Mars is too cold for liquid water, is exposed to near vacuum, ultra violet, and cosmic radiation, and contains an antiseptic mixture of peroxides that have eliminated any trace of organic material. It is thus as sterile an environment as one could ask for. Furthermore, pathogens are specifically adapted to their hosts. Thus, while there may be life on Mars deep underground, it is quite unlikely that these could be pathogenic to terrestrial plants or animals, as there are no similar macrofauna or macroflora to support a pathogenic life cycle in Martian subsurface groundwater. In any case, the Earth currently receives about 500 kg of Martian meteoritic ejecta per year. The trauma that this material has gone through during its ejection from Mars, interplanetary cruise, and re-entry at Earth is insufficient to have sterilized it, as has been demonstrated experimentally and in space studies on the viability of microorganisms following ejection and reentry (Burchell et al. 2004; Burchella et al. 2001; Horneck et al. 1994, 1995, 2001, Horneck et al. 1993; Mastrapaa et al. 2001; Nicholson et al. 2000). So if there is the Red Death on Mars, we’ve already got it. Those concerned with public health would do much better to address their attentions to Africa.

Col Possible – Mars – AT: No Sex

Pregnancy once on Mars may be possible, scientific studies prove mammals still viable after spaceflight.

Joseph ’10 Rhawn Joseph, Ph.D. 
Journal of Cosmology, 2010, Vol 12, 4034-4050.; “Sex On Mars: Pregnancy, Fetal Development, and Sex In Outer Space” October-November 2010; http://journalofcosmology.com/Mars144.html [Schaaf]

Ultimately, successful reproduction is the production of viable progeny after the female becomes impregnated. It has been demonstrated that rats can successfully mate in hypogravity, although no viable progeny were produced (Serova and Denisova 1982). However, space-faring mammals can become pregnant after they return to Earth. Several studies have reported no detrimental effects of short-duration space flight on pregnancy, reproductive hormones, fetal development, parturition, or lactation in female rats after they return to Earth (reviewed by Tao, et al., 2002). This suggests that once on Mars, males and females may be able to successfully have children. However, the same is not true of pregnancy in space (Jennings and Baker 2008).
Col Possible – Moon

Moonquakes have little impact on colonies

Benaroya, Haym (Ph.D., Structures, Mechanics, Probabilistic Methods, University of Pennsylvania) ’10 Taylor and Francis Group publications  “Lunar Settlements”

Seismicity Although lunar seismicity is a consideration in the design of lunar structures, the annual seismic energy released on the Moon is significantly less than that on Earth; unlike Earthquakes, Moonquakes will have little impact on lunar structural design.

Col Possible – Generic Planets

Colonization is possible – many inhabitable planets near earth

Kazan 10 (Cazey, The Daily Galaxy, “Is Colonizing Mars an Imperative? Obama’s New Space Strategy Says “Yes””, February 03, 2010, http://www.dailygalaxy.com/my_weblog/2010/02/s-colonizing-space-an-imperative-obamas-new-space-strategy-says-yes-lays-groundwork-for-human-space-.html)[KEZIOS]

Eventually, Hawking said, humanity should try to expand to Earth-like planets around other stars. If only 1% of the 1000 or so stars within 30 light years of Earth has an Earth-size planet at the right distance from its star for liquid water to exist, that would make for 10 such planets in our solar system's neighbourhood, he said.

Habitable exoplanets exist

Wired 10 (Lisa Grossman, Wired.com “A Habitable Exoplanet – For Real This Time”, September 29, 2010, http://www.wired.com/wiredscience/2010/09/real-habitable-exoplanet/)[KEZIOS]

After years of saying habitable exoplanets are just around the corner, planet hunters have finally found one. Gliese 581g is the first planet found to lie squarely in its star’s habitable zone, where the conditions are right for liquid water. “The threshold has now been crossed,” said astronomer R. Paul Butler of the Carnegie Institution of Washington, one of the planet’s discoverers, in a press briefing Sept. 29. “The data says this planet is at the right distance for liquid water, and the right mass to hold on to a substantial atmosphere.” The discovery is both “incremental and monumental,” comments exoplanet expert Sara Seager of MIT, who was not involved in the new study. When a recent study predicted the first habitable world should show up by next May, Seager rightly said the real answer was more like “any day now.” “We’ve found smaller and smaller planets that got closer and closer to the habitable zone,” she said. “But this is the first that’s in the habitable zone.” 

Col Possible – Orbital Colonies

Orbital colonies are beneficial – easy access to goods, services, and asteroids for materials

Globus, Al (works for NASA), 4/29  “Space Settlement Basics” April 29th, 2011 http://settlement.arc.nasa.gov/Basics/wwwwh.html
The best place to live on Mars is not nearly as nice as the most miserable part of Siberia. Mars is far colder, you can't go outside without a space suit, and it's a months-long rocket ride if you want a Hawaiian vacation. The Moon is even colder at night, and it's literally boiling during the day. By contrast, orbital colonies have unique and desirable properties, particularly 0g recreation and great views. Building and maintaining orbital colonies should be quite a bit easier than similar sized homesteads on the Moon and Mars. Colonies in orbit are better positioned to provide goods and services to Earth. For these reasons, orbital colonies will almost certainly come first, with lunar and martian colonization later. 

Mars and the Moon have one big advantage over most orbits: there's plenty of materials. However, this advantage is eliminated by simply building orbital settlements next to asteroids. It may even be easier to mine asteroids for materials than the Mars or the Moon as there is much less gravity. Fortunately, there are tens of thousands of suitable asteroids in orbits near that of Earth alone, and far more in the asteroid belt. Early settlements can be expected to orbit the Earth. 

Later settlements can spread out across the solar system, taking advantage of the water in Jupiter's moons or exploiting the easily available materials of the asteroid belt. Eventually the solar system will become too crowded, and some settlements will head for nearby stars. 

Interstellar travel seems impractical due to long travel times. But what if you lived in space settlements for fifty generations? Do you really care if your settlement is near our Sun or in transit to Alpha Centuri? So what if the trip takes a few generations? If energy and make up materials for the trip can be stored, a stable population can migrate to nearby stars. At the new star, local materials and energy can be used to build new settlements and resume population growth. 

Col Possible – Asteroids

Asteroid settlements are feasible and prevent war over territories

Globus, Al (works for NASA), 4/29  “Space Settlement Basics” April 29th, 2011 http://settlement.arc.nasa.gov/Basics/wwwwh.html

Growth

Why build space settlements? Why do weeds grow through cracks in sidewalks? Why did life crawl out of the oceans and colonize land? Because living things want to grow and expand. We have the ability to live in space (see the bibliography), therefore we will -- but not this fiscal year 

The key advantage of space settlements is the ability to build new land, rather than take it from someone else. This allows a huge expansion of humanity without war or destruction of Earth's biosphere. The asteroids alone provide enough material to make new orbital land hundreds of times greater than the surface of the Earth, divided into millions of colonies. This land can easily support trillions of people.

Col Possible – Molecular Nanotech

Molecular nanotechnology makes space colonization possible

Globus, Al (works for NASA), 4/29  “Space Settlement Basics” April 29th, 2011 http://settlement.arc.nasa.gov/Basics/wwwwh.html

One candidate for a major improvement in manufacturing technology is molecular nanotechnology. An important branch of nanotechnology is concerned with developing diamonoid mechanosynthesis. This means building things out of diamond-like materials, placing each atom at a precise location (ignoring thermal motion). Diamond is 69 times stronger than titanium for the same weight and is much stiffer. If spacecraft were made of diamonoid materials rather than aluminum, they could be much lighter allowing more payload. For an excellent analysis applying nanotechnology to space development, see McKendree 1995 

Diamond mechanosythesis may enable a radical transportation system that could allow millions of people to go to orbit each year -- an orbital tower. An orbital tower is a structure extending from the Earth's surface into orbit. To build an orbital tower, start construction at geosynchronous orbit. Extend the tower down towards Earth and upwards at the same rate. this keeps the center-of-mass at geosynchronous orbit so the tower stays over one point on the Earth's surface. Extend the tower all the way to the surface and attach it. then an elevator on the tower can move people and materials to and from orbit at very low cost. There are many practical problems with orbital towers, but they may be feasible. 
An orbital tower is in tension so it won't collapse, but it must be very strong or it will break. The point of greatest strain is at geosynchronous orbit, so an orbital tower must be thickest at that point. The ratio of the diameter of the tower between geosynchronous orbit and the ground is called the taper factor. For steel, the taper factor is greater than 10,000 making a steel orbital tower completely impractical. However, for diamonoid materials the taper factor is 21.9 with a safety factor to McKendree 1995 . thus a diamonoid orbital tower 1 meter thick at the ground would be only 22 meters thick at geosynchronous orbit. Fullerene nanotechnology, using carbon nanotubes, may be even better than diamonoid allowing a smaller taper factor. Calculations suggest that the materials necessary for construction of such an orbital tower would require one asteroid with a radius between one and two kilometers. These calculations assume the tower is built from diamonoid material with a density of 4 g/cm^3 and the asteroid has a density of 1.8 g/cm^3 and is 3% carbon. 

Thus, molecular nanotechnology may enable space settlement.

Col Possible – AT: Meteor Collision

Even if a meteor collision on a space settlement is just as damaging as a nuclear war on earth, a meteor is far more preventable

Heppenheimer   (a major space advocate and researcher in planetary science, aerospace engineering, and celestial mechanics. His books are on the recommended reading list of the National Space Society.)’07 “Colonies in Space – National Space society”  http://www.nss.org/settlement/ColoniesInSpace/colonies_chap12.htm
Probably the most frightening space disaster imaginable would be the collision with a swarm of large meteoroids, followed by explosive decompression and death for all aboard. This eventuality will probably only occur in future versions of such movies as Earthquake. The real meteoroid problem is finding minor leaks and repairing them in reasonable fashion.

The horrifying vision of a meteoritic disaster to a colony in many ways resembles the prospect of a nuclear disaster on Earth. Both involve arcane technologies with which few people have had direct experience. In both cases, people's convictions as to the smallness of the risks must rely heavily upon the testimony of experts, rather than upon the kind of common experience in which we adjust our driving to avoid a road mishap. Either disaster could strike with no warning, wiping out whole populations in a moment. The strange-looking domes of nuclear plants and the constant news reports of minor mishaps continually remind us of nuclear risks. In space, the occasional noticeable meteoroid impact, as well as astronomers' reports of small objects, will remind colonists of their own dangers.

But there is an important difference. We do not yet have so much or such thorough experience with nuclear plants to say for certain that their safety systems will always work. We can run test after test, pile safeguard upon safeguard. In the end, we largely come down to the fallible judgments of imperfect human beings. In the case of meteoroid dangers, we can see the objects of interest, accumulate statistics on impacts and sizes. We can go into space and measure the rates of impact by various types of meteoroid. What's more, we can construct a reasonably good understanding of how the probability of being struck depends on the size of the object.

In thinking of a rocky or gravel beach, there is some idea of the distribution of meteoroid sizes. There are a few large rocks and boulders big enough to be worth standing next to and have a picture taken. There are more smaller rocks and a great many smooth round stones or pebbles. More numerous are pieces of gravel. Far outnumbering all are the individual grains of sand.

So it is in space. The few large meteoroids, impressive enough to wind up in museums, fall at the rate of perhaps one a year. But on a clear night, you can go outside to look for shooting stars. You will probably spot at least a few, and each is caused by a meteoroid the size of a small sand grain.

Large meteor collision is highly improbable – most meteors are too small to cause an impact on a colony

Heppenheimer   (a major space advocate and researcher in planetary science, aerospace engineering, and celestial mechanics. His books are on the recommended reading list of the National Space Society.)’07 “Colonies in Space – National Space society”  http://www.nss.org/settlement/ColoniesInSpace/colonies_chap12.htm
The kind of catastrophe described at the beginning of the chapter probably would not occur before there was an entirely different catastrophe. The sun will expand into a red giant and engulf the earth—perhaps 5 billion years from now.

Anything heavier than a few hundred pounds would produce severe damage when striking the colony, about the same effect as setting off a fair-size bomb in the World Trade Center. However, even meteoroids as small as a pound would be rare and much less of a problem than airliners crashing into backyards on Earth.
The most common meteoritic effect would be a slow sandblasting of the windows and hull produced by micrometeorites. Over several centuries this would reduce the colony's bright metallic appearance, rendering it dull and gray and the windows would become less transparent, less clear. Once every few years the colony would probably be hit by something large enough to make people take notice. This would break a window, perhaps, or punch a hole in the hull.

Col Possible – AT: Too Expensive

Colonization is economically viable – we have had the technology since the seventies

O’Neill – Professor of physics at Princeton University 74 (Gerard K., Physics Today, “The Colonization of Space”, September 1974, http://mike-combs.com/space/TCoS.html) [KEZIOS]

*Note – L5 refers to a potential colonization site*

There are several key problems involved here, each of which appears to yield to an efficient solution in principle: reducing freight-shipment cost from the Earth to L5, the colony site; minimizing the mass needed from Earth; designing a device for low-cost transfer of materials from the Moon to L5. The firslt problem was considered by Robert Wilson (NASA), Eric Hannah and George Hazelrigg (Princeton) at a meeting held 9 and 10 May at Princeton (A Proceedings of this meeting will be published). Their conclusion was that the best method during the 1980's will probably be conventional chemical rockets-specifically, the high-quality engines already being developed for the space shuttle. Among several variations possible, the common feature was reusability, and the cost estimates for shipment varied from $190 to $400 per pound, in 1972 dollars. The cost summary table (Table 4) therefore assumes $425 per pound. To reduce the mass needed from Earth, most of the repetitive structural members (aluminum) and window panels (glass) must be produced at L5 from lunar material. A further, important saving is made by getting 89% of the mass of needed water from oxygen in the plentiful lunar-surface oxides, bringing only 11% of the water mass as liquid hydrogen from Earth. Of the 500,000-ton total mass (see Table 2) for the Model 1 colony, 98% can be obtained from the Moon. The elements most needjed are aluminum, titanium, silicon and oxygen. Lunar surface soil is usable for agriculture, with the addition of nitrates and small amounts of trace elements. The remaining 10000 tons must come from the Earth. To bring the total cost within practical limits, we must develop a low-cost method for transporting raw materials from the Moon to the construction site. The discussion of transport methods should be taken as an existerice proof rather than as a detailed design. There may very well be better methods than those I have considered; however, it is enough to show two solutions that appear to be workable. Both use the two great advantages of the lunar environment: an excellent vacuum and a very low escape velocity, about 1.5 miles per sec, less than one quarter of the escape velocity from Earth. To bring a kilogram to L5 from the Moon takes less than 5% of the energy needed to take a kilogram from Earth. Both methods assume electric power from a conventional steam-electric power plant that uses solar energy, and both assume that the system runs only during the lunar day, the night being used for scheduled maintenance, crew rest and possibly materials processing. I have also assumed another factor of two lost to system breakdowns. Overall then, each system is assumed to be running only one week in four. The first method, called "RPL" for rotary pellet launcher, is a symmetric, two-arm propeller-like device, running at constant speed. (See box on page 38 for description). To transfer 500 tons in six years, about 26 such RPL's would be needed, for a total power of 32 MW. Precise steering is carried out by a linear electromagnetic deflection-plate system after the launching, to hold down the pellet dispersion and permit easy collection. The alternative method, called "TLA" for transport linear accelerator, uses the technology of dynamic magnetic levitation and the linear synchronous motor. The TLA is a recirculating system of small, passive vehicles (buckets), each having no moving parts but containing superconducting. coils. The bucket accelerates a 9-kg payload to escape speed along a magnetic-levitation, linear-synchronous track. Deceleration then releases the payload, the bucket slows to a moderate speed, and is recirculated to receive another payload. Table 3 shows some guideline pararneters. The mass estimate is 1500 tons, Of which about 80% is in power-generation and power-handling equipment. In six years, running 25% of the time, the TLA can transport over 300 times its own weight. (For a short bibliography of early work on the possibilities of electromagnetic launching, before the development of dynamic magnetic levitation see reference 13.) Both RPL and TLA may have eventual applications as high-throughput energetically efficient reaction motors running on solar power and able to use any kind of asteroidal debris as reaction mass. They could propel very large payloads in the million-ton range or higher, between the asteroid belt and the L5 site. 

Colonization will only cost 5 billion to start – colonies will sustain themselves

Vajk – PhD in Physics from Princeton 76 (J. Peter, TECHNOLOGICAL  FORECASTING  AND  SOCIAL  CHANGE, “The Impact of Space Colonization on World Dynamics”, http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6V71-45K1M0J-4V-1&_cdi=5829&_user=10526206&_pii=0040162576900196&_origin=&_coverDate=12%2F31%2F1976&_sk=999909995&view=c&wchp=dGLzVlz-zSkWB&md5=826c38d515b9d94cc3e02837fdd94004&ie=/sdarticle.pdf) [KEZIOS]

The incremental cost of additional colonies is assumed in Table 1 to be $5 billion (1975 dollars) for transportation of new colonists and for transportation of hydrogen, carbon, and nitrogen from earth, all at 1980 space shuttle rates. As mentioned earlier, it is exceedingly likely that, before the first 25 years are out, transportation costs will decrease by a large factor, and it is more than likely that very few materials would continue to be brought up from earth, but would instead come from the asteroid belt. Even if the colonies continued to be dependent on earth for materials as assumed above, one could still expect some savings over the time span of a century or so under consideration here because of increased productivity in the colonies resulting from the “learning curve”. 

Col Possible – AT: No Life Support
Life support technologies exist and are being improved upon by NASA.

NASA 08 (“Ames Technology Capabilities and Facilities,” http://www.nasa.gov/centers/ames/research/technology-onepagers/advanced-life-support.html)[KEZIOS]
Advanced life support (ALS) technologies required for future human missions include improved physico-chemical technologies for atmosphere revitalization, water recovery, and waste processing/resource recovery; biological processors for food production; and systems modeling, analysis, and controls associated with integrated subsystems operations. Advanced Life Support Objectives Develop technologies that will significantly reduce the resupply of consumables and increase self-sufficiency. Develop advanced life support subsystems to sufficient Technology Readiness Levels (TRL) for inclusion in integrated system tests in ground testbeds and in flight. Role of Ames in Advanced Life Support NASA Ames is providing ALS research and development of innovative technologies for use on the International Space Station, crewed transit vehicles, and surface habitats. The primary research and technology development emphasis is on air regeneration, water recovery, solid waste processing, and system integration, modeling and analysis tools. Recent ALS Technologies Developed at ARC Water Recovery – Vapor Phase Catalytic Ammonia Removal (VPCAR) VPCAR is a single-step water recovery system that requires no consumables or maintenance for three years. The Equivalent Systems Mass metric of VPCAR (the combination of total system mass, power, volume, etc.) is five times better than the current state-of-the-art ISS (International Space Station) water recovery system. At TRL 5-6, VPCAR is a key candidate life support subsystem technology baselined for missions beyond low Earth orbit. Air Revitalization – Temperature Swing Adsorption CO2 Compressor (TSAC) A solid-state technology for CO2 adsorption, separation, and compression currently being developed will help solve the main technical challenge in closing the air loop in spacecraft. Closing the air loop can save ~2000 lbs/yr. in resupply consumables over the existing ISS air revitalization system, and a Temperature Swing Adsorp-tion Compressor (TSAC) offers significant advantages over a mechanical compressor alternative. At a TRL 4 level, TSAC is a candidate technology for inclusion in near-term integrated life support system tests. Waste Processing/Resource Recovery ARC is the Agency Lead in the development of advanced solid waste processing and resource recovery technologies. The waste oxidation/ incineration system developed by Ames was successfully used in the ALS Phase III, 91-day, integrated system test at Johnson Space Center. The resulting incinerator gas composition for all trace contaminants proved to be significantly less than the Spacecraft Maximum Allowable Concentration (SMAC) values. This was the first demonstration of an advanced waste processing technology utilized during human-in-the-loop closed system tests. Current research using carbon nanotubes for capturing trace contaminates and converting them into usable products (e.g., conversion of NOx into N2 and O2) may result in superior Trace Contaminant Control capabilities for Mars transit vehicles and planetary habitats. 

Col Possible – AT: Radiation
Radiation doesn’t pose significant risks to Mars cosmonauts, shelter sufficient

Zubrin ’10 Robert Zubrin: masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering (University of Washington)

Journal of Cosmology, 2010, Vol 12, 3549-3557. “Human Mars Exploration: The Time Is Now” October-November, 2010; http://journalofcosmology.com/Mars111.html [Schaaf]
It is alleged by some that the radiation doses involved in a Mars mission present insuperable risks, or are not well understood. This is untrue. Solar flare radiation, consisting of protons with energies of about 1 MeV, can be shielded by 12 cm of water or provisions, and there will be enough of such materials on board the ship to build an adequate pantry storm shelter for use in such an event. The residual cosmic ray dose, about 50 Rem for the 2.5 year mission, represents a statistical cancer risk of about 1%, roughly the same as that which would be induced by an average smoking habit over the same period.

Effects of radiation on the moon can be prevented by using shields and different structures

Benaroya, Haym (Ph.D., Structures, Mechanics, Probabilistic Methods, University of Pennsylvania) ’10 Taylor and Francis Group publications  “Lunar Settlements”

Because structures in Phase 1 will not be designed to shelter humans, biological radiation effects are not a concern; however, radiation also has a negative impact on equipment. The state of electronic equipment can be altered by an ion-induced charge from radiation particles, and radiation can create extra noise for sensors; it also breaks down materials and reduces power output from solar panels (Parnell et al., 1998). For some of these problems, radiation shielding can be used, and the vulnerable parts can be sheltered by the structure or by regolith, which would reduce the effects of the radiation, as is suggested for the Lunar Liquid Mirror Telescope (Angel, 2005). Most shielding in this phase will be part of the structure, and included in the construction on Earth, rather than added during set up or deployment. Few structures are likely be buried or covered in regolith. Other approaches, where shielding is not possible, include redundant circuits for electronics and larger than required solar panels (Parnell et al., 1998). Structures in this phase must use materials that are relatively resistant to radiation, or radiation-hardened materials (Parnell et al., 1998).

Research solves health risks

White and Averner ’01 Ronald J. White: National Space Biomedical Research Institute and Baylor College of Medicine, Houston, Texas; Maurice Averner: NASA Ames Research Center, Moffett Field, California

Nature “Humans in Space” February 22, 2001; http://www.medicine.mcgill.ca/mnmsmi/White%20and%20Averner%202001.pdf [Schaaf]

Voyages of exploration will subject space travellers to three serious and related challenges: (1) changes in the physical forces on and within the body brought about by a reduction in weight of the body’s components; (2) psychosocial changes induced by the long-term confinement of such a voyage without the possibility of escape; and (3) changes in the levels and types of radiation in the environment. These changes, which act simultaneously, precipitate a cascade of time related events in the human body about which we have been learning slowly for the past 40 years 4 . The integrated and unmitigated responses of the body to these challenges present real risks to the health of the humans undertaking such missions and to the satisfactory completion of the missions themselves. Some of the risks pose a greater threat than others do, and the level of understanding of the physiological responses to space flight varies depending on the body system in question. Fortunately, it seems that most of these risks may be reduced to an acceptable level through a vigorous research programme.
Col Possible – AT: People Won’t Go

People are willing to help colonize – Study by Journal of Cosmology receives overwhelming support

Reske 5/29, Henry J. Reske, writer for Newsmax.com, in an interview with Paul Davies, Arizona State University

Newsmax.com; “Mars Colonization attracts popular support” May 29, 2011; http://www.newsmax.com/US/MarsColony/2011/05/29/id/398149 [Schaaf]
A one-way ticket to Mars does not seem like something that would get many takers. However, when two scientists brought up the idea in the Journal of Cosmology, more than 1,000 people said they would be willing to help colonize the Red Planet, The Washington Post reports. Paul Davies of Arizona State University and Dirk Schulze-Makuch of the University of Washington proposed a one-way colonizing mission to the fourth planet from the sun. Davies told the Post that “our initial goal was to find a way to develop a human mission to Mars that could actually take place, that wouldn’t cost so much that it would be impossible to pull off. And the one-way trip, as we costed it out, would be about one-quarter the price of a there-and-back mission.” The response showed that the spirit of exploration is alive and well, Davies said. “Just like with earlier explorers, they are prepared to set out knowing they won’t come back, but willing to do it because their time on Mars would be so remarkable,” he said. Schulze-Makuch, who said the goal is to start a colony on Mars, imagines the first batch of colonists living in a lava tube or some in a shelter they haul along with them. NASA is not exactly keen on the idea of sending folks to Mars and leaving them or, for that matter, traveling to Mars in the near future. With that in mind, the scientists are looking at the growing private space industry to provide the ride, the Post reported. Although such a mission isn’t even on the drawing boards yet, it did light a spark among would-be adventurers. Jessica Sloan, 27, told the Post, “My great-grandfather came to the United States in the cargo hold of a Russian ship and slept in a bathtub in New York City. He, like so many others before, left his home to start a new life in an unknown land. I’m not saying that I think Mars is the promised land or that I’m fleeing any great adversity. But space really is the ‘final frontier’ and perhaps humanity’s last great adventure.”
Col Possible – AT: No Sex in Space

Humans will overcome any physical obstacles to sex

Joseph ’10 Rhawn Joseph, Ph.D. 
Journal of Cosmology, 2010, Vol 12, 4034-4050.; “Sex On Mars: Pregnancy, Fetal Development, and Sex In Outer Space” October-November 2010; http://journalofcosmology.com/Mars144.html [Schaaf]

Performance of the sex act during a journey to Mars, may require potentially complex sexual gymnastics. On the other hand, any difficulties associated with sexual intercourse in space may turn out to be an easily solved problem of docking and entry as human are notorious for inventing ways of having sex despite all manner of logistical impediments (Joseph 2000a). However, what impact will sexual activity have on team dynamics and morale? And what if an astronaut became pregnant during the journey? Would the fetus be viable? How would this impact the crew?
New suit allows for procreation in space

Alan Boyle, science editor, 7/24/2006 [“Outer-space sex carries complications”, July 24th, 2006, http://www.msnbc.msn.com/id/14002908/ns/technology_and_science-space/t/outer-space-sex-carries-complications/]
 The physics of zero-G make the mechanics of sex more complicated. Bonta said it was challenging even to kiss her husband during a zero-G simulation flight they took recently. "You actually have to struggle to connect and stay connected," she recalled. Partners would have to be anchored to the wall and/or to each other. To address that need, Bonta has come up with her own design for garments equipped with strategically placed Velcro strips and zippers. 

The 2Suit enables procreation in space- overcomes Newton’s laws, used for heat

 Giorgia Scaturro, journalist at Wired, 4/30/2009 [ A two-seater suit for space-lovers”, April 20th, 2009, http://www.wired.co.uk/news/archive/2009-04/30/a-two-seater-suit-for-space-lovers.aspx]
The third law of motion may not be the most romantic starting point for sex in space. It is, however, crucial. The law states that "every action has an equal and opposite reaction," and on Earth that's fine. Two people moving away from each other can rely on gravity to stop them flying across the room, but in a weightless environment that would be a problem. As a way to overcome it, Vanna Bonta – writer, actress, sci-fi poetess and space enthusiast – developed 2suit, a two-seater space suit that will zip two astronaut lovers inside. Vanna came up with the idea in 2006, on a zero-gravity flight arranged by the National Space Society, but didn't test the suit until September 13, 2008. Its inaugural outing was on board the G-Force One, the so-called Vomit Comet that simulates zero-gravity by swooping up and down through the atmosphere. During trials, the History Channel filmed the first weightless kiss for its documentary. Vanna spoke of the suit, rather disconcertingly, in both romantic and practical terms. “The feeling of no attraction between two masses impressed me," she said. "Once you attached the suit two people can be inside of it, like a large bag, and have some privacy. Also it can be useful in emergency situations as it can store body heat. “At first we found it impossible to kiss, but the 2suit stabilised us,” she added. “In two years’ time people could go on their honeymoon in space, but this needs to be done responsibly as there is an issue of pregnancy.” 

Procreation in space inevitable- It’s like being in the Antarctic 

SHM News, 1/14/2011 [“Space Sex: Is It Possible?”, January 14th, 2011, http://www.serpholicmedia.com/news/space-sex-13832/]

 Experts have suggested that NASA must study the topic of sex in space. According to them, the US space agency has always been silent on this subject and will this work or how could child be conceived in zero gravity?

According to a chapter titled ‘Sex on Mars’ published in ‘Journal of Cosmology’ written by Dr Rhawn Joseph from Brain Research Laboratory in California discussed all social conditions which could push astronauts to make love from the possibility of being first child born on another planet.

Sex is need of every man and they think a lot about it. So if you plan to take a trip to Mars, it is going to be dark out there and you will be left in long isolation. You would have nothing much to do there so there could be a definite possibility of sex.

Dr. Joseph opined that during a long space trip undertaken by NASA, astronauts are likely to develop emotional bond and it would be unwise not to reciprocate them. He compared Antarctic to space and said that even there people spend most of the time indoors. So lot of organizations and NASA think that this situation is somewhat related to Mars.

It is just a part of normal behavior that women will get pregnant as researchers will go there for extended period of time in extremely hostile conditions. He concluded saying that if you put a new born in Mars they are likely to adapt the varying conditions of the new environment. 

Col Possible – AT: Distance

Space hopping is an effective strategy that’s affordable and solves distance issues

The Space Review 6/6 “New strategies for exploration and settlement” June 6th, 2011 http://www.thespacereview.com/article/1860/1
What is Greason’s idea for a strategy? In the speech, he proposed a “planet hopping” approach analogous to the “island hopping” strategy the US used against Japan in World War Two. “What we have to do is take the planetary destinations in sequence,” he said, referring to the Moon, near Earth objects, the moons of Mars, and Mars itself. “In each one of them, the purpose of the initial human outpost is not to be there and look cool. It is not to unfurl flags and take pretty pictures, and it is not the holy grail of science, although we will get all of those things. It’s to make gas.” That is, each destination will produce propellant that will enable a cost-effective step to the next destination.

“If you do that, a lot of interesting things fall out,” he said. Such an approach would generate demand for propellant in low Earth orbit, enabling lower cost launches (through increased demand for launches to supply that propellant) and propellant depots, and also provide a predictable market for new reusable launch vehicles. That strategy also allows time to build up deep-space experience and finding ways to deal with hazards like radiation before going directly to Mars; Greason likened missions to L1 and near Earth objects to the Gemini missions that built up experience and capabilities for NASA’s early human spaceflight program before the Apollo lunar missions.

Moreover, such a strategy could be affordable within NASA’s current budget. “Let’s face an uncomfortable truth: the national NASA budget is not going up,” he warned, adding that declines were all but inevitable in the years to come as overall federal spending is reduced. “It’s my belief that if we pursued this the right way, we actually could afford to do this, all the way out to the first landings on Mars, for the kind of budget NASA’s getting now,” he said, or possibly even a little less.

Col Possible – AT: Resources

Moon exploration solves research shortages for space travel 

The Space Review 6/6 “New strategies for exploration and settlement” June 6th, 2011 http://www.thespacereview.com/article/1860/1

Not surprisingly, Spudis believes the place to begin to do that is the Moon. “We’re going to the Moon to learn the skills to live and work productively on another world,” he said. Those skills, he added, can be grouped into three categories: development of a transportation system, the ability to safely live on another world, and developing resources that can be exported for profit—or, as Spudis put it, “arrive, survive, and thrive.”

Spudis and Tony Lavoie of NASA’s Marshall Space Flight Center have developed an architecture for what they believe is an affordable lunar return, using robotic missions to create an infrastructure for a lunar base for future human missions, but also to mine deposits of water ice believed to exist at the lunar poles. Such a system could produce as much as 150 tonnes of water a year for export elsewhere in cislunar space.

But what is the value of that water? Spudis said it can be used to support operations in cislunar space, the region between the Earth and Moon including Earth orbits and the Earth-Moon Lagrange points, an area he argues is of strategic importance, given all the commercial and national security spacecraft there. But access to and utilization of cislunar space is limited by the difficulty of getting out of the Earth’s gravity well, he argued. “As long as we are limited to what we can lift out of the Earth’s gravity well, we will be mass and power limited in space and therefore capability limited.”

 Using lunar resources, he said, enables humanity to “break the tyranny of the rocket equation” and do more in space without having to carry everything from Earth. “The goal is to expand human reach beyond low Earth orbit,” he said, defining “reach” as the ability to send people and machines wherever desired to carry out a given mission. “The Moon becomes not only the first goal, the first destination beyond LEO, it becomes an enabling asset,” he said. “It’s no longer just a place where we go and repeat Apollo, or explore and plant a flag. The real object of going to the Moon is to use what the Moon offers to create this new capability.”

That ability to provide capability and return value is essential to long-term exploration, Spudis said, and is far more important that any excitement generated by such exploration. “I don’t think the public is looking for excitement. I think they know how to excite themselves,” he said. “You can go to the circus and you can get excited, and that’s basically what we’ve turned our space program into.” 

“We’re going to spend money on space, we might as well spend it on something that gives us something in return.”

Col Possible – AT: Timeframe
Timeframe isn’t an issue: bases would be up within 20 years and we could colonize the whole planet within 30.  We’d have everything needed to create a sustainable system

ZUBRIN 2k, Robert: President of both the Mars Society and Pioneer Astronautics
[“The Economic Viability of Mars Colonization,” http://www.aleph.se/Trans/Tech/Space/mars.html]

Exploration:  The exploration phase of Mars colonization has been going on for some time now with the telescopic and robotic surveys that have been and continue to be made. It will take a quantum leap, however, when actual human expeditions to the planet's surface begin. As I and others have shown in numerous papers1,2,3, if the Martian atmosphere is exploited for the purpose of manufacturing rocket fuel and oxygen, the mass, complexity, and overall logistics requirements of such missions can be reduced to the point where affordable human missions to Mars can be launched with present day technology. Moreover, by using such "Mars Direct" type approaches, human explorers can be on Mars within 10 years of program initiation, with total expenditure not more than 20% of NASA's existing budget.  The purpose of the exploration phase is to resolve the major outstanding scientific questions bearing on the history of Mars as a planet and a possible home for life in the past, to conduct a preliminary survey of the resources of Mars and determine optimum locations for future human bases and settlements, and to establish a modus operandi whereby humans can travel to, reside on, and conduct useful operations over substantial regions of the surface of Mars.  Base Building:  The essence of the base building phase is to conduct agricultural, industrial, chemical, and civil engineering research on Mars as to master an increasing array of techniques required to turn Martian raw materials into useful resources. While properly conducted initial exploration missions will make use of the Martian air to provide fuel and oxygen, in the base building phase this elementary level of local resource utilization will be transcended as the crew of a permanent Mars base learns how to extract native water and grow crops on Mars, to produce ceramics, glasses, metals, plastics, wires, habitats, inflatable structures, solar panels, and all sorts of other useful materials, tools, and structures. While the initial exploration phase can be accomplished with small crews (of about 4 members each) operating out of Spartan base camps spread over bast areas of the Martian surface, the base building phase will require a division of labor entailing a larger number of people (on the order of 50), equipped with a wide variety of equipment and substantial sources of power. In short, the purpose of the base building period is to develop a mastery of those techniques required to produce on Mars the food clothing and shelter required to support a large population on the Red Planet.  The base building phase could begin in earnest about 10 years after the initial human landing on Mars.  Settlement:  Once the techniques have been mastered that will allow the support of a large population on Mars out of indigenous resources, the settlement of Mars can begin. The primary purpose of this phase is simply to populate Mars, creating a new branch of human civilization there with exponentially growing capabilities to transform the Red Planet.  While the Exploration and Base building phases can and probably must be carried out on the basis of outright government funding, during the Settlement phase economics comes to the fore. That is, while a Mars base of even a few hundred people can potentially be supported out of pocket by governmental expenditures, a Martian society of hundreds of thousands clearly cannot be. To be viable, a real Martian civilization must be either completely autarchic (very unlikely until the far future) or be able to produce some kind of export that allows it to pay for the imports it requires.  Terraforming:  If a viable Martian civilization can be established, its population and powers to change its planet will continue to grow. The advantages accruing to such a society of terraforming Mars into a more human-friendly environment are manifest4. Put simply, if enough people find a way to live and prosper on Mars there is no doubt but that sooner or later they will terraform the planet. The feasibility or lack thereof of terraforming Mars is thus in a sense a corollary to the economic viability of the Martian colonization effort.  Potential methods of terraforming Mars have been discussed in a number of locations.5,6. In the primary scenario, artificial greenhouse gases such as halocarbons are produced on Mars and released into the atmosphere. The temperature rise induced by the presence of these gases causes CO2 adsorbed in the regolith to be outgassed, increasing the greenhouse effect still more, causing more outgassing, etc. In reference 6 it was shown that a rate of halocarbon production of about 1000 tonnes per hour would directly induce a temperature rise of about 10 K on Mars, and that the outgassing of CO2 caused by this direct forcing would likely raise the average temperature on Mars by 40 to 50 K, resulting in a Mars with a surface pressure over 200 mbar and seasonal incidence of liquid water in the warmest parts of the planet. Production of halocarbons at this rate would require an industrial establishment on Mars wielding about 5000 MW or power supported by a division of labor requiring at least (assuming optimistic application of robotics) 10,000 people. Such an operation would be enormous compared to our current space efforts, but very small compared to the overall human economic effort even at present. It is therefore anticipated that such efforts could commence as early as the mid 21st Century, with a substantial amount of the outgassing following on a time scale of a few decades. While humans could not breath the atmosphere of such a Mars, plants could, and under such conditions increasingly complex types of pioneering vegetation could be disseminated to create soil, oxygen, and ultimately the foundation for a thriving ecosphere on Mars. The presence of substantial pressure, even of an unbreathable atmosphere, would greatly benefit human settlers as only simple breathing gear and warm clothes (i.e. no spacesuits) would be required to operate in the open, and city-sized inflatable structures could be erected (since there would be no pressure differential with the outside world) that could house very large settlements in an open-air shirt-sleeve environment.  Nevertheless, Mars will not be considered fully terraformed until its air is breathable by humans. Assuming complete coverage of the planet with photosynthetic plants, it would take about a millennia to put the 120 mbar of oxygen in Mars' atmosphere needed to support human respiration in the open. It is therefore anticipated that human terraformers would accelerate the oxygenation process by artificial technological approaches yet to be determined, with the two leading concepts being those based on either macroengineering (i.e. direct employment of very large scale energy systems such as terrawatt sized fusion reactors, huge space-based reflectors or lasers, etc.) or self reproducing machines, such as Turing machines or nanotechnology. Since such systems are well outside current engineering knowledge it is difficult to provide any useful estimate of how quickly they could complete the terraforming job. However in the case of self-replicating machines the ultimate source of power would be solar, and this provides the basis for an upper bound to system performance. Assuming the whole planet is covered with machines converting sunlight to electricity at 30% efficiency, and all this energy is applied to releasing oxygen from metallic oxides, a 120 mbar oxygen atmosphere could be created in about 30 years.

NASA has the capacity for life-sustaining ecosystems in space exists now 

BARRY 01, Patrick L.: Master's degree in science journalism from Boston University, NASA staff writer

[“Leafy Green Astronauts,” http://science.nasa.gov/headlines/y2001/ast09apr_1.htm]

"In order to have affordable -- and even doable -- long-term exploration (of space), you need to incorporate biology into the life support system," said Chris Brown, director of space programs at the Kenan Institute for Engineering, Technology & Science at North Carolina State University.  NASA researchers at the Kennedy Space Center (KSC) and the Johnson Space Center (JSC) are figuring out how to do just that. They're exploring technologies that could wed people, plants, microbes, and machines into a miniature "ecosystem" capable of supporting space travelers indefinitely. This type of life support system -- called "bioregenerative" -- would be fully self-contained, creating an ecologically sound microcosm where each element supports and is supported by each of the others. "If we really want to leave (the Earth) on a permanent basis, we need to figure out how this blue ball in space supports all of us, and somehow replicate the parts that are necessary so that we can move on," said Jay Garland, principal scientist for the Bioregenerative Life Support Project at Dynamac, Inc., at KSC. Humans and plants are ideal space traveling companions. Humans consume oxygen and release carbon dioxide. Plants return the favor by consuming carbon dioxide and releasing oxygen. Humans can use edible parts of plants for nourishment, while human waste and inedible plant matter can -- after being broken down by microbes in tanks called "bioreactors" -- provide nutrients for plant growth. Plants and microbes can also work to purify water, possibly with help from machines. The only input needed to keep such a system going is energy in the form of light. 

*** Colonization Good ***

Col Good – Generic Extinction
Colonization can only be beneficial – radioactive waste, aerosol sprays, and pollution

FALCONI 01, Oscar: BS degree in Physics from M.I.T. [“THE CASE FOR SPACE COLONIZATION - NOW!” http://www.nutri.com/space/]

  The "universal law" that civilizations destroy themselves just before they achieve the capability of colonizing another world might generally be valid. But we are extremely lucky that earth has an unusually large satellite, nearby, allowing us to leave the earth several decades sooner than we otherwise could. These few decades could allow us to break this law.  We have shown that man may well be the only life in the universe ever to reach our level of reason and technology. We must protect this possibly unique life from self-destruction.  Even if we are not the only intelligent form of life, we must leave the earth so as to assume our rightful place in the universe, to contribute and to learn what we can, and to provide backup colonies to protect our form of life.  Colonization can provide a greater potential population and all of the advantages that that entails. Once self-sufficient, our daughter colony would be a vast asset, supplying energy to mother earth, providing valuable information, a platform for further space adventures, a superb observatory, a site for industry or research requiring a high vacuum or gravity-free environment, weather research, and so on, limited only by the imagination of the entrepreneur.  Studies indicate that Prof O'Neill's Satellite Solar Power System will have paid for itself and earning a good profit within a couple decades, and solving the energy problem, and possibly the population problem, at the same time.  If one believes that physical and mental prowess is hereditary, then our colony will provide a unique biological laboratory since only man's best mental and physical specimens should be sent. At $1 million per colonist, we should choose only the best stock from the large number of volunteers available.  By providing a backup colony, we, here on earth, wouldn't require 100.00% protection from such problems as radioactive waste disposal, aerosol sprays, pollution, and the host of other known and unknown effects that could put an end to mankind. Just 99.99% would be quite sufficient, resulting in a tremendous saving of money, resources, and man-lives.  Our bargaining position with Russia would be improved by insuring our commitment to a 2nd strike in the event of an attack on the U.S. In this way, our space colony will double as a deterrent of inestimable value.  An announcement of our intention to colonize space will put spirit back into America and give us a desperately needed national goal. Morale and patriotism will be given a needed shot in the arm.  Unemployment will decrease, welfare payments decrease, tax receipts increase, happiness increase. The economy will finally revive.  Technological fallout will be immense, making the U.S. the undisputed leader in the space and technology race, not to mention the propaganda race.  If we make a commitment to colonization, the chance of a nuclear holocaust is considerably lessened by forcing the Russians to divert their energies outward.  There's reason to believe that if we do not proceed with colonization in a few decades, that earth's resources will be so depleted that we then won't be able to support such a vast undertaking.  But history indicates that the most important reasons for colonizing space will be unexpected - reasons that we are today not wise enough to anticipate.

Space colonization is key to avert extinction from war, famine, environmental collapse, and asteroids

Tumlinson 03 – President of Space Frontier Foundation

[Richard, “Future of NASA,” FDCH Congressional Testimony, Oct 29, LN]

Our first possible choice, and the one lots of folks sometimes seem to believe is inevitable, is the worst. It's what might happen if we keep on rolling along and do nothing about conserving our natural resources or accessing new. The characterization we see in popular culture and films such as the Matrix, the Terminator series, and other dark dystopian images. It is an apocalyptic vision, the result of a time when all the world's cultures rush to create consumer societies such as those in Europe, Japan and the USA. Eventually our excesses exceed our limits and we end up with a polluted and stripped world  whose environment collapses, bringing down whole societies, leading to war, famine, the end of global culture, and the dawn of a new dark age.     Our second choice is to attempt to sustain the human race on this one world through rationing of resources - at the cost of personal freedom - as we anesthetize ourselves with virtual realities and sensory distortions. . . Under  the heavy hand of global Big Brother, our lives, actions, and even our very thoughts will be monitored and controlled. Imagination and innovation will be seen as threats to order and safety. Risk will be avoided at all cost. Perhaps we will eventually become so physically and intellectually passive that we finally load ourselves into banks of virtual electronic realities and pass the eons in a bliss of pretend adventures and paradises uncounted, until some global catastrophe such as an asteroid strike sends us into oblivion.     Or there's the third choice, opening the High Frontier  of space and breaking out into the galaxy. Celebrating the spirit of exploration and individuality, we begin to truly explore and open the space around us to human settlement. Turning debates between free enterprise technologists and protectors of the Earth on their heads, we unleash the power of human imagination to create ways to harvest the resources of space, not only saving this precious planet, but also blazing a path to the stars. This is a tomorrow where life is exciting, new possibilities open up each day, and humanity spreads outwards, as the harbinger of life to worlds now dead. This future is characterized by new ideas  and cultures spreading every where, the entire human race engaged in spreading life to the stars and a future that is ever expanding and hopeful.     Opening the space  frontier  will also change what it means to be an American. The effect of the space  frontier  on America will be profound. Our pioneering past will at last have a direct link to our future. Our heritage will be connected with our tomorrow in a visible and exciting way. The paths blazed by Daniel Boone, Davy Crockett and Lewis and Clark will continue onward and upward across the stars. The spirit of family will be resurrected as the  frontier  ethics of hard work and familial support are reinforced through the simple need to survive and prosper in a hostile environment. Our  relationship   to the rest of the world will change, as we throw open the doors to a better tomorrow for all, and as we always do, offer to hold those doors open for all and everyone to follow. Opening the  frontier  will change what it means to be a human being. We will become a multi-planet species, assuring our survival, and that of the life forms for which we are responsible. And a child living in such  times will know why they are alive, and be able to see an unending and ever opening panorama of possibility stretching out before them.

Space exploration reduces the risk of human extinction

Baum, Seth D. Baum, Rock Ethics Institute, Pennsylvania State University, ’09 
Space Policy Volume 25, Issue 2, Pages 75-80; “Cost–benefit analysis of space exploration: Some ethical considerations”; 3 April 2009; http://www.sciencedirect.com/science/article/pii/S0265964609000198 [Schaaf]
Another non-market benefit of space exploration is reduction in the risk of the extinction of humanity and other Earth-originating life. Without space colonization, the survival of humanity and other Earth-originating life will become extremely difficult – perhaps impossible – over the very long term. This is because the Sun, like all stars, changes in its composition and radiative output over time. The Sun is gradually converting hydrogen into helium, thereby getting warmer. In some 500 million to one billion years, this warming is projected to render Earth uninhabitable to life as we know it [25] and [26]. Humanity, if it still exists on Earth then, could conceivably have developed technology to survive on Earth despite these radical conditions. Such technology may descend from present proposals to “geoengineer” the planet in response to anthropogenic climate change [27] and [28].2 However, later – around seven billion years later – the Sun will lose mass that spreads into Earth's orbit, causing Earth to slow, be pulled into the Sun, and evaporate. The only way life could survive on Earth would be if, by sheer coincidence (the odds are on the order of one in 105 to one in 106 [29]), the planet happened to be pulled out of the Solar System by a star system that was passing by. This process might enable life to survive on Earth much longer, although the chances of this are quite remote.

Space colonization increases chances for long term human survival

Baum, Seth D. Baum, Rock Ethics Institute, Pennsylvania State University, ’09 
Space Policy Volume 25, Issue 2, Pages 75-80; “Cost–benefit analysis of space exploration: Some ethical considerations”; 3 April 2009; http://www.sciencedirect.com/science/article/pii/S0265964609000198 [Schaaf]
While space colonization would provide a hedge against these very long-term astronomical threats, it would also provide a hedge against the more immediate threats that face humanity and other species. Such threats include nuclear warfare, pandemics, anthropogenic climate change, and disruptive technology [30]. Because these threats would generally only affect life on Earth and not life elsewhere,3 self-sufficient space colonies would survive these catastrophes, enabling life to persist in the universe. For this reason, space colonization has been advocated as a means of ensuring long-term human survival [32] and [33]. Space exploration projects can help increase the probability of long-term human survival in other ways as well: technology developed for space exploration is central to proposals to avoid threats from large comet and asteroid impacts [34] and [35]. However, given the goal of increasing the probability of long-term human survival by a certain amount, there may be more cost-effective options than space colonization (with costs defined in terms of money, effort, or related measures). More cost-effective options may include isolated refuges on Earth to help humans survive a catastrophe [36] and materials to assist survivors, such as a how-to manual for civilization [37] or a seed bank [38]. Further analysis is necessary to determine the most cost-effective means of increasing the probability of long-term human survival.

Space colonization solves war, hunger, poverty, disease, and pollution, but now is key – there’s only a narrow window of time when we have the ability AND the resources.

Engdahl 03, Sylvia: space advocate, Lifeboat Foundation

[“Space and Human Survival: My Views on the Importance of Colonizing Space,” www.sylviaengdahl.com/space/survival.htm]

Myths showing these things are indeed part of the response to a new perception of our environment: the perception that as far as Earth is concerned, it is limited. [A basic premise of my course was that all myth is a response of a culture to the environment in which it perceives itself to exist.] But at the rational level, people do not want to face them. They tell themselves that if we do our best to conserve resources and give up a lot of the modern conveniences that enable us to spend time expanding our minds, we can avoid such a fate—as indeed we can, for a while. But not forever. And most significantly, not for long enough to establish space settlements, if we don’t start soon enough. Space humanization is not something that can be achieved overnight.  I have called this stage in our evolution the “Critical Stage.” Paul Levinson [the Director of Connected Education] uses different terminology for the same concept. He says that we have only a narrow window to get into space, a relatively short time during which we have the capability, but have not yet run out of the resources to do it. I agree with him completely about this. Expansion into space demands high technology and full utilization of our world’s material resources (although not destructive utilization). It also demands financial resources that we will not have if we deplete the material resources of Earth. And it demands human resources, which we will lose if we are reduced to global war or widespread starvation. Finally, it demands spiritual resources, which we are not likely to retain under the sort of dictatorship that would be necessary to maintain a “sustainable” global civilization.  Because the window is narrow, then, we not only have to worry about immediate perils. The ultimate, unavoidable danger for our planet, the transformation of our sun, is distant—but if we don’t expand into space now, we can never do it. Even if I’m wrong and we survive stagnation, it will be too late to escape from this solar system, much less to explore for the sake of exploring.  I realize that what I’ve been saying here doesn’t sound like my usual optimism. But the reason it doesn’t, I think, is that most people don’t understand what’s meant by “space humanization.” Some of you are probably thinking that space travel isn’t going to be a big help with these problems, as indeed, the form of it shown in today’s mythology would not. Almost certainly, you’re thinking that it won’t solve the other problems of Earth, and I fear you may be thinking that the other problems should be solved first.  One big reason why they should not is the “narrow window” concept. The other is that they could not. I have explained why I believe the problem of war can’t be solved without expansion. The problem of hunger is, or ultimately will be, the direct result of our planet’s limited resources; though it could be solved for the near-term by political reforms, we are not likely to see such reforms while nations are playing a “ zero-sum game” with what resources Earth still has. Widespread poverty, when not politically based, is caused by insufficient access to high technology and by the fact that there aren’t enough resources to go around (if you doubt this, compare the amount of poverty here with the amount in the Third World, and the amount on the Western frontier with the amount in our modern cities). Non-contagious disease, such as cancer, is at least partially the result of stress; and while expansion won’t eliminate stress, overcrowding certainly increases it. The problem of atmospheric pollution is the result of trying to contain the industry necessary to maintain our technology within the biosphere instead of moving it into orbit where it belongs.

Settling in space is crucial to prevent extinction

Burrows, William (pre-eminent experts on NASA and Outer Space, having covered all aspects of the program since its inception. He is a frequent guest on NBC and MSNBC discussing subjects related to our continuing exploration of Space.) ’06,  New York Forge Books, August 2006   “The Survival Imperitive: Using Space to Protect Earth”

"From my perspective, if spine settlements materialize as they are currently envisioned, they will be less interesting as engineering triumphs than as human accomplishments that will shape the lives of future generations," Albert A. Harrison, psychologist with a long interest in the habitation of space, has written. "Space Settlements are intended to solve human problems. If they evolve as we hope, they will offer safe, provident, and wholesome physical environments; political and social reforms; and abundant opportunities for residents to flourish! Materially and psychologically. A strong humanitarian bias contributes to our vision of space settlement."

Jonathan Schell, who wrote The Fare of the Earth, a classic attack on nuclear weaponry is in accord. He has written with grace that there is a philosophical "view" about civilization's need to endure that surpasses even the view from space. "lt is the view of our children and grandchildren, and of all future generations of mankind, stretching ahead of us in time-a view not just of one Earth, but of innumerable Earths in succession, standing out brightly against the endless darkness of space, of oblivion. The thought of cutting off life's flow, of amputating this future, is so shocking, so alien to nature, and so contradictory to life's impulse that we can scarcely entertain it before turning away in revulsion and disbelief."
Martin Rees, whose crystal ball is cluttered with all manner of ghastly perils, is nonetheless another devout believer in the sanctity of humanity and in the absolute necessity of its rescuing itself in space. He does not think colonies in space will sprout like flowers in a field or be a panacea for population and other earthly problems. But he sees them as a crucial hedge against doomsday. "Even a few pioneering groups, living independently of Earth, would offer a safeguard against the worst possible disaster-the foreclosure of intelligent life's future through the extinction of all humankind," which remains vulnerable so long as it stays confined and isolated here on Earth, he has written.
Col Good – Earth Resources

Space Colonies are beneficial to humanity – New sources of materials, environmentally beneficial tech

NASA  ‘10

NASA Headquarters Library; “Space Colonization”; Revised March 2010; http://www.hq.nasa.gov/office/hqlibrary/pathfinders/colony.htm [Schaaf]
Space colonies could be the answer to the limitations of using the resources of just one world out of the many that orbit the Sun. The colonists would mine the Moon and the minor planets and build beamed power satellites that would supplement or even replace power plants on the Earth. The colonists could also take adavantage of the plentiful raw materials, unlimited solar power, vaccuum, and microgravity in other ways, to create products that we cannot while inside the cocoon of Earth's atmosphere and gravity. In addition to potentially replacing our current Earth-polluting industries, these colonies may also help our environment in other ways. Since the colonists would inhabit self-supporting environments, they would refine our knowledge of the Earth's ecology. This vision, which was purely science fiction for years and years, caught the imagination of the public in the Seventies, leading to the establishment of the organization known today as the National Space Society. You may also find useful resources in our pages on the International Space Station, Asteroids, Comets, Meteors, and Near-Earth Objects, Missions to the Moon, andNuclear Power in Outer Space.
Col Good – Consciousness Transformation
A. Humankind is destined for violence and confrontation because of technology and natural biological conditions.

BOEREE 98, C. George: Professor of Psychology at Shippensburg University, specialist in phenomenology and existential psychology

[“Sociobiology, http://webspace.ship.edu/cgboer/sociobiology.html]

So why so much aggression in people?  One possibility is our lack of biological  restraints.   Sociobiologists predict that animals that are poorly equipt for aggression are unlikely to have developed surrender signals.  [hu]Man[s], they say, [are]is one of these creatures.  But we developed technology, including a technology of destruction, and this technology "evolved" much too quickly for our biological evolution to provide us with compensating restraints on aggression.  Experience tells us that guns are more dangerous than knives, though both are efficient killing machines, because a gun is faster and provides us with less time to consider our act rationally -- the only restraint left us.  Another problem is that we humans live not just in the "real" world, but in a symbolic world as well.  A lion gets aggressive about something here-and-now.  People get aggressive about things that happened long ago, things that they think will happen some day in the future, or things that they've been told is happening.  Likewise, a lion gets angry about pretty physical things.  Calling him a name won't bother him a bit.  A lion gets angry about something that happens to him personally.  We get angry about things that happen to our cars, our houses, our communities, our nations, our religious establishments, and so on.  We have extended our "ego's" way beyond our selves and our loved ones to all sorts of symbolic things.  The response to flag burning is only the latest example.   If aggression has an instinctual basis in human beings, we would expect there to be a sign stimulus.  It would certainly not be something as simple as bright red males during mating season, as in stickleback fish.  If we go back to the idea of competition as a fertile ground for aggression, we notice that frustration is a likely candidate.  There are two of you who want the same thing; if one grabs it, the other doesn't get it and is unhappy; so he takes it, and now the other is unhappy; and so on.  Goal-directed behavior has been blocked, and that is frustration.

B. Space colonization leads to a transformation of consciousness that solves war.

WHITE 90, Frank: graduated magna cum laude from Harvard, Rhodes Scholar at Oxford
[“The SETI Factor,” Astrobiology Magazine]

Many scholars and scientists see benefits in opening up the “space frontier.” It provides an opportunity to divert nationalistic energies away from war and toward peaceful cooperation ventures; it also offers an expanded range in which to work out new forms of societal and political interaction. In the Overview Effect, I pointed out that space exploration also provides an opportunity for human awareness to evolve and transform itself because it provides us with a new perspective on the earth, the universe, and ourselves. The defining feature of the space development subculture is a refusal to consider the future of humanity as confined to the surface of one planet. While members of the space development community may be concerned about the future of Earth, it is not because they plan to stay here. They see themselves as the leaders in creating a “spacefaring civilization,” and making humanity into a “multi-planet species.”

Col Good – Resource Wars

Space Settlements solve resource wars

Globus, Al (works for NASA) ’07 “Space Settlement and War” August 7th, 2007 http://www.space.com/4140-space-settlement-war.html
Space settlement can make resource wars a thing of the past, something we only read about in history books, because space settlement can deliver far, far more resources at far, far less cost. Less money, less death, less destruction, and infinitely less stupidity. 
Resources and territory are not the only reasons for war, but they cause a lot of them. The U.S. has spent far more defending oil access in the Mid-East than it would cost to build space settlements. Perhaps it's time to change direction. Perhaps it's time to make Earth a bit healthier for children and other living things. Perhaps it's time to choose life over war. Perhaps it's time to start building space settlements. 
Col Good – Environment
The earth is doomed to environmental destruction and war, colonization is key now

Gerard K. O'Neill, Professor of Physics at Princeton University 9/1974 Physics Today, September 1974 (http://mike-combs.com/space/TCoS.html)

It is important to realize the enormous power of the space-colonization technique. If we begin to use it soon enough, and if we employ it wisely, at least five of the most serious problems now facing the world can be solved without recourse to repression: bringing every human being up to a living standard now enjoyed only by the most fortunate; protecting the biosphere from damage caused by transportation and industrial pollution; finding high-quality living space for a world population that is doubling every 35 years; finding clean, practical energy sources; preventing overload of Earth's heat balance. I hesitate somewhat to claim for space-colonization the ability to solve one other problem, one of the most agonizing of all: the pain and destruction caused by territorial wars. Cynics are sure that humanity will always choose savagery even when territorial pressures are much reduced. Certainly the maniacal wars of conquest have not been basically territorial. Yet I am more hopeful; I believe we have begun to learn a little bit in the past few decades. The history of the past 30 years suggests that warfare in the nuclear age is strongly, although not wholly, motivated by territorial conflicts; battles over limited, nonextendable pieces of land. From the viewpoint of international arms control, two reasons for hope come to mind. We already have an international treaty banning nuclear weapons from space, and the colonies can obtain all the energy they could ever need from clean solar power, so the temptations presented by nuclear-reactor byproducts need not exist in the space communities. To illustrate the power of space-colonization in a specific, calculable situation, we trace the evolution of a worst-case example: Suppose the present population-increase rate were to continue on Earth and in the space colonies. In that case the total human population would increase 20,000-fold in a little over 500 years. Space-colonization would absorb even so huge a growth, as we shall see from our calculations. The total volume of material needed in a full-size community is 1.4 x109 cubic meters, and the material available in the asteroid belt (from which the later communities will be built) is estimated to be 4 x1017cubic meters, about one twenty-five hundredth the volume of Earth. For a present world population of 3.9 x 109 people and a growth rate7 of 1.98% per year (the 1965-71 average), the asteroidal material would last 500 years, corresponding to a 20000-fold population increase at low population density. In figure 4, we see the development of this worst-case problem. To hasten the solution of that problem, the initial space community population density is taken as the ecological limit; the maximum number of people that can be supported with food grown within the communities, with conventional agriculture. Richard Bradfield has grown enough to feed 72 people per hectare by the techniques of double planting and multiple cropping, and with the use of cuttings for livestock feed. These results,8 as published and also as described to me by Bradfield, were obtained in the Phillipines, which has only a nine-month growing season and less than ideal weather conditions. Calculations based on his figures, but assuming an ideal twelve-month season, indicate that the colonies should be able to support 143 people per hectare with a diet of 3000 calories, 52 grams of usable protein and 4.3 pounds of total food per person per day.9 Much of the protein would come from poultry and pork. The two main cylinders of Model 1should then be able to support up to 10,800 people, and the corresponding ecological limit for a full-size community would be 20 million people. At this limit, all the colonists would have a high standard of living, but in apartment-house living conditions, looking out over farmland. For a community limit of 13-million people, the main cylinders could be kept free of agriculture. By about 2050, then, figure 4 indicates that emigration to the colonies could reverse the rise in Earth's population, and that the acceleration of the solution could be dramatically fast: Within less than 30 years, Earth's population could be reduced from a peak of 16.5 billion people to whatever stable value is desired. I have suggested 1.2 billion as a possible optimum; it corresponds to the year 1910 in Earth history. The reduction in population density in the space communities could be equally rapid, and within another 40 years new construction could thin out the communities to a stable density of 1.43 people per hectare, about one hundredth of the ecological limit. The total land area in the colonies would then be more than three times that of Earth. We can hope that, in contrast to this worst-case example, some progress toward zero population growth10 will be made in the next 75 years. Any such progress will hasten the solution, reduce Earths population peak, and hasten the day when the population densities on Earth as well as in the colonies can be reduced to an optimum value.

Extinction

Bruce E. Tonn, Urban Planning Prof @ Tennessee, November 2007, Futures v. 39, no. 9, “Futures Sustainability”, ln

The first principle is the most important because earth-life is needed to support earth-life. Ecosystems are composed of countless species that are mutually dependent upon each other for nutrients directly as food or as by-products of earth-life (e.g., as carbon dioxide and oxygen). If the biodiversity of an ecosystem is substantially compromised, then the entire system could collapse due to destructive negative nutrient cycle feedback effects. If enough ecosystems collapse worldwide, then the cascading impact on global nutrient cycles could lead to catastrophic species extinction. Thus, to ensure the survival of earth-life into the distant future the earth's biodiversity must be protected.
Venturing into space reconstructs our connection with the earth, forcing us to become more environmentally aware.

O’NEILL 08, Ian: Ph.D in solar physics

[“The Human Brain in Space: Euphoria and the "Overview Effect" Experienced by Astronauts,” http://www.universetoday.com/2008/05/22/the-human-brain-in-space-euphoria-and-the-overview-effect-experienced-by-astronauts/]

Could be the best example yet of being "spaced out"? When in space, astronauts have repeatedly reported inexplicable euphoria, a "cosmic connection" or an increased sensitivity to their place in the Universe. The experience sounds like the ultimate high, or the ultimate enlightening; it would appear that without trying, astronauts are able to attain a similar mental state as meditating Buddhist monks. So what is happening when the human body is in space? Does zero-gravity create new connections in the brain? Or is it a natural human response to the vastness of space and realizing just how small we are in comparison? What ever the reason, it looks like even when astronauts are back on solid ground, they have changed profoundly…  On March 6th, 1969, Rusty Schweikart experienced a feeling that the whole universe was profoundly connected. At the time, he was on a postponed space walk outside his Apollo 9 Lunar Module, carrying out tests for the forthcoming Moon landings. Already having suffered from space sickness (hence delaying the EVA) he felt a euphoric sensation:      "When you go around the Earth in an hour and a half, you begin to recognize that your identity is with that whole thing. That makes a change… it comes through to you so powerfully that you're the sensing element for Man." - Russell "Rusty" Schweikart.   Two years later, Apollo 14 astronaut, Edgar Mitchell (joint record holder with Alan Shepard for longest ever Moon walk of 9 hours and 17 minutes) reported experiencing an "Overview Effect". He described the sensation gave him a profound sense of connectedness, with a feeling of bliss and timelessness. He was overwhelmed by the experience. He became profoundly aware that each and every atom in the Universe was connected in some way, and on seeing Earth from space he had an understanding that all the humans, animals and systems were a part of the same thing, a synergistic whole. It was an interconnected euphoria.  Schweikart and Mitchell's experiences are not isolated anomalies, many other astronauts since the 1970's have reported this Overview Effect. Andy Newberg, a neuroscientist/physician with experience in space medicine, hopes to find out whether this is an actual psychological phenomenon. Perhaps there is a medical reason for an actual change in an astronaut's brain function when in space. What's more, he's noticed a psychological change in the men and women that have come back from space:      "You can often tell when youâ€™re with someone who has flown in space, its palpable." - Andy Newberg  Newberg has scanned many brains to try to understand how humans reach this euphoric state on Earth. The religious communities, transcendental mediators and others around the world are able to experience similar states and have been the focus of interest to neuroscientists. In some cases, the meditation leads some people to view the whole cosmos as an interconnected quantum web, where consciousness is not separate, but a part of the Universe. Now Newberg hopes to monitor the brain of one of the first space tourists so a better grasp of the brain function of a human in zero-G can be understood.  Edgar Mitchell has said that his personal event has changed his life, revealing a Universe that had remained hidden until he experienced the Overview Effect on that Apollo 14 mission in 1971. Whether this effect is a physical change in the brain, or a deeper, yet to be discovered event, Newberg hopes to find some answers.

Colonizing space is critical to preventing rampant overpopulation and environmental destruction.

THINKQUEST 07

[“The Essentials: Why Space Colonization is Necessary,” http://www.tqnyc.org/2007/NYC074772//why.htm]

As with all high goals and dreams, clear sight of the purpose and the motivation is essential for success. Why then, should we colonize space? Why not remain in our comfy homes instead of facing great challenges to live on the Moon or Mars or anywhere else?  Two quotes can sum up the reasons behind space colonization: "Because it's there."-George Mallory (when asked why he wanted to climb Mt. Everest)  "If Earth is considered a closed system, there will be less for all forever. The frontier is closed, the wilderness is gone, nature is being destroyed by human consumers, while billions are starving. The future indeed looks grim, and there are, ultimately, no really long-range, positive solutions, nor motivation for making the sacrifices and doing the hard work needed now, unless we understand that we are evolving from an Earth-only toward San Earth-space or universal species." -Barbara Marx Hubbard, Distant Star, 1997   Problems faced by the Earth's population:  "I don't think the human race will survive the next thousand years, unless we spread into space. There are too many accidents that can befall life on a single planet. But I'm an optimist. We will reach out to the stars." -Stephen Hawking1) All of human species is contained within the biosphere of planet Earth, a place more fragile than many of us realize. Biological warfare, nuclear warfare, meteoric impacts, and of course global warming can result in annihilation of the majority, if not all, of human life and technology. Other underlying threats persist as well, particularly environmental destruction.      * Overpopulation is a big demographic problem. Earth alone will not be able to sustain the geometric growth of the human species. The overpopulation issue grows increasingly serious as larger populations reproduce even faster. Increased taxing of resources on Earth and the lack of sentiments towards nature will be catastrophic. This issue will cross its own boundaries and facilitate the other problems. Overpopulation causes vying for resources, and as world powers clash for these resources, highly destructive warfare increases in likelihood. In addition, overpopulation will accelerate the spreading of dangerous viruses should they be released in the warfare.

Overpopulation causes extinction.

CAMPBELL 98, Joel: St. Joseph Scollard Hall
[“Top of the Ninth,” http://dieoff.org/page142.htm]

"If humanity fails to act, nature may end the population explosion for us, in very unpleasant ways, well before 10 billion is reached" (Ehrlich, 98). Population in our world is like a disease, its wide spread will only bring devastation to a people who will eventually end up breeding themselves into extinction. The world as we know it cannot sustain much more population growth without increasing the instances of food shortages, lack of resources, poverty, ozone depletion, deforestation, and desertification, to name a few.

Biodiversity loss causes extinction.

DINER 94, Major David N: Judge Advocate General's Corps, United States Army
[“The Army and the Endangered Species Act: Who’s Endangering Whom?” Military Law Review. 143 Mil. L. Rev. 161. Winter, 1994, LEXIS]

By causing widespread extinctions, humans have artificially simplified many ecosystems. As biologic simplicity increases, so does the risk of ecosystem failure. The spreading Sahara Desert in Africa, and the dustbowl conditions of the 1930s in the United States are relatively mild examples of what might be expected if this trend continues. Theoretically, each new animal or plant extinction, with all its dimly perceived and intertwined affects, could cause total ecosystem collapse and human extinction. Each new extinction increases the risk of disaster. Like a mechanic removing, one by one, the rivets from an aircraft's wings, 80 mankind may be edging closer to the abyss.

Col Good – Energy 

Space can provide renewable energy source

Siegfried, W.H (Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems and products of space)   ’03 “Space Colonization—Benefits for the World” http://www.aiaa.org/participate/uploads/acf628b.pdf
The world population has finally recognized that we are polluting our nest. We are using energy at a prodigious rate (Fig. 1) (Siegfried, 1991). There is a demonstrated connection between the cost of energy, its availability and a nation’s standard of living. Long-term clean energy sources must be provided to assist not only with our future needs, but also with those of all nations’ current requirements. Energy sources are an important part of environmental thrusts. Nuclear research is progressing, but it does not promise near-term solutions and developing nations are reaching a plateau of available power. The emerging nations’ need for power must be balanced against potential environmental damage from such dangers as fossil fuel emissions (if there were enough fuel available), which could be greater than nuclear energy risks. Currently, the United States annually consumes approximately 3 trillion Kwh’s of electrical energy and, if this rate grows at only 2% per year, by 2050 United States power requirements will be around 9 trillion Kwh’s per year. Total world needs, assuming a very low use by developing nations (not a conservative estimate) easily exceeds an estimated 20 trillion Kwh’s by 2050. Even with an attendant tripling of non-nuclear systems, such as hydroelectric to avoid fossil fuel depletion, nuclear power system generation would have to increase by a factor of 6 to meet requirements. This increase in nuclear energy production flies in the face of a rising discontent with adverse environmental effects of nuclear waste disposal, where some plants are being converted to utilize fossil fuels. A clean renewable source of energy must be found and implemented. Space Colonization can lead to solutions to this problem. Three potential energy sources are described in Table 1. Helium 3, solar power satellites (SPS), and a lunar (solar) power system (LPS) all have significant feedback potential for other commercial applications. A space-based energy system would be global in scale and funding and would thus be a challenging goal for macro-engineering management to achieve. This management experience would be globally shared and would be utilized for other global projects. Robotics and artificial intelligence would also benefit from the use of smart and capable robots to autonomously conduct such functions as space assembly and lunar mining and processing. Computer systems would be extended in capacity and reliability, energy-transfer technology would be enhanced, and materials research would quest for more efficient space systems and learn to utilize in-situ materials. SPS and LPS will require advancement in photovoltaic cell technology. This quest can also influence transportation technology because at least one of the solutions could lead to more efficient space propulsion. This would reduce travel times and minimize exposure to potentially debilitating space environments.

Col Good – HIV/AIDS

Space colonization solves disease

Siegfried, W.H (Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems and products of space)   ’03 “Space Colonization—Benefits for the World” http://www.aiaa.org/participate/uploads/acf628b.pdf
Many current human problems are the result of failures of the body’s natural immune system. We can diagnose many of these problems and have made great strides in ameliorating the symptoms, but to date, understanding immune system function and enhancement is seminal. Both United States and Russian long-term space missions have induced similar red blood cell and immune system changes. Hematological and immunological changes observed during, or after, space missions have been quite consistent. Decreases in red cell mass were reported in Gemini, Apollo, Skylab and Soyuz, and Mir programs—probably due to diminished rates of erythrocyte production. Space flight at microgravity levels may produce changes in white blood cell morphology and a compromise of the immune system. Skylab studies indicated a decrease in the number of T lymphocytes and some impairment in their function. Certain United States and Russian findings suggest that space flight induces a transient impairment in immune system function at the cellular level. Space flight offers a clinical laboratory unlike any place on Earth that may lead to an improved understanding of the function of the human immune system. Perhaps cures of aging, HIV, and other immune function-related illnesses can result from a comprehensive approach to Space Colonization.

AIDS leads to extinction

Muchiri ’00  (Michael, Staff Member – Ministry of Education in Nairobi, Jakarta Post, “Will Annan Finally put out Africa’s Fires?” 3-6, L/N)

The executive director of UNAIDS, Peter Piot, estimated that Africa would annually need between $ 1 billion to $ 3 billion to combat the disease, but currently receives only $ 160 million a year in official assistance. World Bank President James Wolfensohn lamented that Africa was losing teachers faster than they could be replaced, and that AIDS was now more effective than war in destabilizing African countries. Statistics show that AIDS is the leading killer in sub-Saharan Africa, surpassing people killed in warfare. In 1998, 200,000 people died from armed conflicts compared to 2.2 million from AIDS. Some 33.6 million people have HIV around the world, 70 percent of them in Africa, thereby robbing countries of their most productive members and decimating entire villages. About 13 million of the 16 million people who have died of AIDS are in Africa, according to the UN. What barometer is used to proclaim a holocaust if this number is not a sure measure? There is no doubt that AIDS is the most serious threat to humankind, more serious than hurricanes, earthquakes, economic crises, capital crashes or floods. It has no cure yet. We are watching a whole continent degenerate into ghostly skeletons that finally succumb to a most excruciating, dehumanizing death. Gore said that his new initiative, if approved by the U.S. Congress, would bring U.S. contributions to fighting AIDS and other infectious diseases to $ 325 million. Does this mean that the UN Security Council and the U.S. in particular have at last decided to remember Africa? Suddenly, AIDS was seen as threat to world peace, and Gore would ask the congress to set up millions of dollars on this case. The hope is that Gore does not intend to make political capital out of this by painting the usually disagreeable Republican-controlled Congress as the bad guy and hope the buck stops on the whole of current and future U.S. governments' conscience. Maybe there is nothing left to salvage in Africa after all and this talk is about the African-American vote in November's U.S. presidential vote. Although the UN and the Security Council cannot solve all African problems, the AIDS challenge is a fundamental one in that it threatens to wipe out man. The challenge is not one of a single continent alone because Africa cannot be quarantined. The trouble is that AIDS has no cure -- and thus even the West has stakes in the AIDS challenge. Once sub-Saharan Africa is wiped out, it shall not be long before another continent is on the brink of extinction. Sure as death, Africa's time has run out, signaling the beginning of the end of the black race and maybe the human race. 

AIDS spread causes extinction. 

Jakarta Post 2k “Will Annan Finally Put Out Africa’s Fires?” March 6 Lexis  

The trouble is that AIDS has no cure -- and thus even the West has stakes in the AIDS challenge. Once sub-Saharan Africa is wiped out, it shall not be long before another continent is on the brink of extinction. Sure as death, Africa's time has run out, signaling the beginning of the end of the black race and maybe the human race.
 

AIDS will cause human extinction.

Souden 2k, Research Fellow of Emmanuel College, 2000.  ( David, Autumn, Channel 5 Broadcasting Ltd. Project, http://darrendixon.supanet.com/killerdiseases.htm)
AIDS is the number one killer virus and has the potential to cripple the human race. Its effects are at their starkest in many of the poorest parts of Africa, where poverty means that drugs to control infection are not available and a lack of effective sex education hastens its spread. The UN conference on AIDS in Africa, held in July 2000, highlighted the bleak future for many African countries, with extremely low life expectancies, the varying degrees of success in dealing with the problem, and the potential loss of a whole generation. Few were hopeful, and some predicted chaos and war in the wake of AIDS.  Nature's ability to adapt is amazing - but the consequences of that adaptation are that mutations of old diseases, we thought were long gone, may come back to haunt us. But of all these new and old diseases, AIDS poses the greatest threat. It has the capacity to mutate and evolve into new forms, and the treatments that are being developed have to take account of that. Yet the recent history of life-threatening and lethal diseases suggests that even if we conquer this disease, and all the others described here, there may be yet another dangerous micro-organism waiting in the wings. The golden age of conquering disease may be drawing to an end. Modern life, particularly increased mobility, is facilitating the spread of viruses. In fact, some experts believe it will be a virus that leads to the eventual extinction of the human race. 

Col Good – Economy

There are untold riches for the nation that controls terrestrial territory

Gagnon ’99 Bruce Gagnon: Coordinator of the Global Network Against Weapons & Nuclear Power in Space
Space Exploration and Exploitation “What kind of seed will we take from Earth?” January 1 1999; http://www.space4peace.org/articles/scandm.htm [Schaaf]
In our present age we often hear the name of Christopher Columbus used to describe the current stage of space exploration. NASA and other promoters of space travel regularly use the Columbus mythology to create a sense of excitement and high adventure about the challenge of space. But behind the excitement of adventure, just as in the time of Columbus, lies the hidden layer of exploitation. Like Queen Isabella of Spain, who paid for the Columbus trip in hopes of greater economic rewards, there are forces in our world today lining up to harvest the benefits from the exploitation of the outer reaches. One such force is the organization called the United Societies in Space. Declan O’Donnell, a director, has stated, "We are the Fifth Force in nature. Our society turned loose in the universe…will represent a new natural force. Our mansions can be built with a new source of financing, priming the pump for private enterprise." In his book Mining the Sky: Untold Riches from the Asteroids, Comets, and Planets, NASA scientist John S. Lewis paints a picture of enormous profits to be made by the nation that controls the territory on the Moon, Mars, or other planetary bodies. These planetary bodies, he maintains, contain the untapped resources and riches of the future. Lewis, going beyond the Columbus mythology says, "…The global expansion of European technology and civilization brought about by the terrestrial age of exploration is but a pale foreshadowing of the opportunities before us as humans move out into space."

Col Good – War

Space colonization solves war- eliminates ethnic tensions

The Columbus Dispatch, 5/23/2001

There may come a time when humans will consider space colonization. Initiatives such as the space station and a manned Mars landing could be steppingstones toward pitching a tent on another world. In one unexpected consequence, an international push into space could be the great uniter. The heavens, so immense and enigmatic, could make ethnic and religious groups look beyond their problems with each other. Everyone has a stake in this trip.
Space colonization solves war- overview effect

Frank White, SETI researcher, 1990, The SETI Factor

Many scholars and scientists see benefits in opening up the “space frontier.” It provides an opportunity to divert nationalistic energies away from war and toward peaceful cooperation ventures; it also offers an expanded range in which to work out new forms of societal and political interaction. In the Overview Effect, I pointed out that space exploration also provides an opportunity for human awareness to evolve and transform itself because it provides us with a new perspective on the earth, the universe, and ourselves. The defining feature of the space development subculture is a refusal to consider the future of humanity as confined to the surface of one planet. While members of the space development community may be concerned about the future of Earth, it is not because they plan to stay here. They see themselves as the leaders in creating a “spacefaring civilization,” and making humanity into a “multi-planet species.”

Col Good – Bioweapons
A. Space colonization is critical to escaping bioweapons.

The Telegraph 01

[“Colonies in space may be only hope, says Hawking,” http://www.telegraph.co.uk/news/uknews/1359562/Colonies-in-space-may-be-only-hope,-says-Hawking.html]

THE human race is likely to be wiped out by a doomsday virus before the Millennium is out, unless we set up colonies in space, Prof Stephen Hawking warns today.  In an interview with The Telegraph, Prof Hawking, the world's best known cosmologist, says that biology, rather than physics, presents the biggest challenge to human survival.  "Although September 11 was horrible, it didn't threaten the survival of the human race, like nuclear weapons do," said the Cambridge University scientist.  "In the long term, I am more worried about biology. Nuclear weapons need large facilities, but genetic engineering can be done in a small lab. You can't regulate every lab in the world. The danger is that either by accident or design, we create a virus that destroys us.  "I don't think the human race will survive the next thousand years, unless we spread into space. There are too many accidents that can befall life on a single planet. But I'm an optimist. We will reach out to the stars."  Current theories suggest that space travel will be tedious, using spaceships travelling slower than light.  But Prof Hawking, Lucasian professor of mathematics at Cambridge, says that a warp drive, of the kind seen in Star Trek, cannot be ruled out.  This method of space exploration and colonisation, apparently the stuff of science fiction, could be one possible escape from the human predicament.

B. Bioweapons result in extinction: they’re uniquely more dangerous than any other WMD.

Ochs 02, Richard: past president of the Aberdeen Proving Ground Superfund Citizens Coalition, member of the Depleted Uranium Task force of the Military Toxics Project and a member of the Chemical Weapons Working Group
[“Biological Weapons Must be Abolished Immediately,” http://www.freefromterror.net/other_articles/abolish.html]

Of all the weapons of mass destruction, the genetically engineered biological weapons, many without a known cure or vaccine, are an extreme danger to the continued survival of life on earth. Any perceived military value or deterrence pales in comparison to the great risk these weapons pose just sitting in vials in laboratories.  While a "nuclear winter," resulting from a massive exchange of nuclear weapons, could also kill off most of life on earth and severely compromise the health of future generations, they are easier to control. Biological weapons, on the other hand, can get out of control very easily, as the recent anthrax attacks has demonstrated. There is no way to guarantee the security of these doomsday weapons because very tiny amounts can be stolen or accidentally released and then grow or be grown to horrendous proportions. The Black Death of the Middle Ages would be small in comparison to the potential damage bioweapons could cause.  Abolition of chemical weapons is less of a priority because, while they can also kill millions of people outright, their persistence in the environment would be less than nuclear or biological agents or more localized. Hence, chemical weapons would have a lesser effect on future generations of innocent people and the natural environment. Like the Holocaust, once a localized chemical extermination is over, it is over. With nuclear and biological weapons, the killing will probably never end. Radioactive elements last tens of thousands of years and will keep causing cancers virtually forever.  Potentially worse than that, bio-engineered agents by the hundreds with no known cure could wreck even greater calamity on the human race than could persistent radiation. AIDS and ebola viruses are just a small example of recently emerging plagues with no known cure or vaccine. Can we imagine hundreds of such plagues? HUMAN EXTINCTION IS NOW POSSIBLE.

Col Good – Asteroids

Space Colonization can prevent collision of NEO’s – colonies provide survey sites for detection

Siegfried, W.H (Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems and products of space)   ’03 “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.

Col Good – Environmental Ethics

Terraforming Mars is key to develop environmental ethics

Fogg, Martyn  (a widely acknowledged expert on terraforming ) Space Policy, Volume 16, Issue 3 ‘00 “The ethical dimensions of space settlement” July 31st, 2000 http://www.sciencedirect.com/science/article/pii/S0265964600000242

2. Environmental ethics and space

Ethics is that branch of philosophy which deals with issues of good versus evil behaviour and hence defines acts which are morally permissible or obliged. Only within the last 100 years, however, has ethics begun to expand its concern from human interactions to encompass the moral relationship human beings should have with nature. The need for such an environmental ethic seems especially pressing when issues of animal rights are raised and when environmental crises, often precipitated by human activity, occur. At the start of the new century, environmental ethics is now a thriving discipline [17], with a serious and rational voice that is a welcome addition to the more emotive character of ‘green’ politics.

However, the perceived problem with environmental ethics in its current form is that it is geocentric in context. The Earth is effectively viewed as a sealed box, transparent to incoming sunlight and outgoing heat. Space simply lies beyond moral concern: beyond issues of right and wrong. Perhaps, given our record of developing environmental ethics in response to crisis, this is not surprising. The only environmental problem that currently looms from our minimal utilisation of space is the escalating problem of debris in Earth's orbit. But this is viewed merely as a threat to personnel and hardware safety and does not bring to the fore any more fundamental questions of the rights and wrongs of space utilisation itself.

An early attempt to remedy this conceptual deficiency occurred at a multidisciplinary conference ‘Environmental Ethics and the Solar System', held at the University of Georgia in 1985. The proceedings, with the varying views of space technologists, astronomers, philosophers, ecologists, lawyers and theologians were later published [18], but represented purely initial explorations in the subject rather than a consensus prescription for the future. This would be premature, but the approach is correct – since a cosmocentric environmental ethic aims to be proactive rather than reactive, it must proceed by thought experiment. Sometimes, it is the grandest thought experiments than can uncover the most fundamental issues and so scientists speculating on the possibility of terraforming Mars have been particularly interested in its moral dimensions. If we can visit Mars, live there, and ultimately terraform the planet, would it be right to do so? Is Mars just potential real estate or does it have an inherent right to eternal preservation? And what rights would be due to any Martian life, surely in microbial form, should any be discovered? Should bacteria have rights on Mars?

Haynes was the first to turn his attention to these questions and to commend the concept of terraforming Mars as an ideal arena within which to develop future, cosmocentric, environmental ethics [19. R.H. Haynes, Ecce ecopoiesis: Playing God on Mars. In: D. MacNiven, Editor, Moral expertise, Routledge, New York (1990), pp. 161–183.19]. McKay's comparative survey of environmental ethics led him to choose three competing theories which he projected beyond their geocentric remit to illuminate Mars [20]. His prescription was that terraforming Mars would be permissible, provided that the planet is sterile. Should Mars have life he proposed, “humans… should undertake the technological activity that will enhance the survival of any indigenous Martian biota and promote global changes on Mars that will allow for maximising the richness and diversity of these Martian life forms”. However, what McKay's paper also illustrated was the contrast between alternate theories. He could quite easily have come to a different conclusion. Turner's wide-ranging analysis, which borrows heavily from the fields of restoration ecology and aesthetics, argues powerfully in favour of the moral worth of terraforming:

In this work, we may become the seed-vectors and pollinators of the universe, carrying life beyond the fragile eggshell of the planet, so exposed to sterilisation by a stray asteroid strike or an extra-large comet… We should do this not only because it is a noble thing to do in itself, but because we will not ever know with any confidence how our own planetary ecosystem works until we ourselves have created one on another planet [21].

Few prescriptions however are articulated with Turner's poetic confidence. MacNiven refrained from any prescription at all from his study of the ethics of terraforming Mars and was content to flesh out the rival theories that might be applied [22].

Four such rival theories, which are broadly representative of the spectrum of ethical thought, are summarised in Table 1. Each theory adopts a central moral principle from which to assert its ethical perspective and assumes a basis for intrinsic value, hence defining that set of moral patients due to direct moral consideration. Intrinsic value is a meta-ethical concept that is defined as that value of an object that is independent of a valuer. The possessor of intrinsic value is a ‘rights-holder', entitled to justice and respect. Instrumental value is that value that requires a valuer. An object of purely instrumental value has no rights and can rightly be used to serve as a means to accomplish a moral goal.

Col Good – Competitiveness

Moon settlement is key to competitiveness

Thangevelu, Madhu (works for Department of Aeronautics and Space Technology) ’08 Springer-Praxis Books: New York, “The Moon: Resources, Future Development, and Settlement”

The Moon is now within our reach, and is the logical next site for human exploration and settlement. The alternative to the migration of peoples into space is to remain forever on our home planet - which is to say that we have explored and learned enough, that we have satisfied our need for advancement and that we wish to accept our present existence as good enough. This closed-Earth model of the future offers declining resources to serve growing populations - a frightening scenario in which war could become the major option for survival. The migration to and settlement of the Moon breaks the closed-Earth paradigm - it offers unlimited opportunities for the growth of humankind based upon the virtually-limitless resources of space. The human " of the Moon will result in increased knowledge of the basic sciences, Perhaps more importantly, the challenges and problems that must be overcome to make settlements possible will produce advances in virtually every field of human endeavor, to the potential benefit of all people. The exploration and development of the Moon offers the following: A whole new world for cultural invigoration and growth Advances in science, engineering, government, and law. A peaceful outlet for national competitive energies. Room for population growth. Expansion of business opportunities. Virtually-unlimited material and energy resources. The opening of endless frontiers. The Moon's existence may be regarded as an incredible offer, a gift. It is truly a "stepping stone" on which we will learn to live and work in space, and from which we will explore space. Soon after the first lunar base becomes operational, it will become obvious that endless supplies of solar electric energy are available on the Moon. Based upon that realization. the global transformation of the Moon into an inhabited "sister planet" of the Earth will be inevitable. The benefits of the Space faring Age to human existence will thus be realized: the people of the Earth will receive an abundance of energy and material resources from space; the entire solar system will be open to exploration and settlement; and we will begin organizing the first trips to the stars. 

Col Good – Asteroid Settlements

Asteroids can be advantageous to settlements – provide radiation protection and material resources

National Space Society (The National Space Society (NSS) is an independent, educational, grassroots, non-profit organization dedicated to the creation of a spacefaring civilization.  Founded as the National Space Institute (1974) and L5 Society (1975), which merged to form NSS in 1987 (see merger proclamation), NSS is widely acknowledged as the preeminent citizen's voice on space.) n.d “Asteroids”   http://www.nss.org/about/
Asteroids can also be an enormous boon to orbital settlements. Orbital settlements must import their materials from either the Moon or asteroids. Diverting a few small (30-70 meter diameter) asteroids into Earth orbit could supply all the materials needed for early orbital settlement development. 

While early orbital settlements may well be in Earth orbit, eventually humanity will spread out across the solar system. Then asteroids become prime targets for new settlements. Hollowing out a large, solid asteroid and building homes inside has great appeal. Such a settlement will have ample materials in the form of the asteroid itself, and the large mass of the asteroid provides immediate and substantial radiation protection. With a little care radiation levels could be less than on Earth.

Settlement of a large asteroid could start with a relatively small tunnel, providing a home for workers that could be gradually extended over time to build large open spaces and wonderful living areas with a complex geometry, providing endless, safe exploration possibilities for the children. 

While some asteroids are believed to be solid enough to be hollowed out for living space, others are known to be 'rubble-piles,' barely held together by their weak gravity. While such asteroids cannot be hollowed out for living in, they are much easier to mine to provide materials for large numbers of orbital settlements. 

The vast material resources of the asteroid belt beyond Mars may eventually provide home for the bulk of humanity.

An asteroidal space settlement has plenty of economic benefits and can divert asteroids from earth

National Space Society (The National Space Society (NSS) is an independent, educational, grassroots, non-profit organization dedicated to the creation of a spacefaring civilization.  Founded as the National Space Institute (1974) and L5 Society (1975), which merged to form NSS in 1987 (see merger proclamation), NSS is widely acknowledged as the preeminent citizen's voice on space.) n.d “Asteroids”   http://www.nss.org/about/
The only way to eliminate the threat of asteroids is to detect them and divert them. Right now we depend on a trickle of government funding for this. Detection of Earth-threatening rocks is very far from complete. At the present rate it will take years before we find just 90% of them. 

A vigorous space settlement civilization based on asteroidal materials would have enormous economic incentives to find and utilize every asteroid passing anywhere near Earth. They would be found, diverted, and mined for their materials. This would defuse the threat, make an awful lot of people extremely rich, and provide lovely homes to even more people. 

Col Good – Mars
Ten Reasons to go to Mars

Levine and Schild ’11 Joel S. Levin, Science Directorate, NASA Langley Research Center, Hampton, VA and Rudy Schild, Harvard-Smithsonian Center for Astrophysics, Cambridge, MA

The Human Mission to Mars: Colonizing the Red Planet “Humans to Mars: The Greatest Adventure in Human History” Published 2011, available online Feb 9, 2011; http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20110004142_2011002975.pdf
The reasons for a human mission to Mars are many and include (1) World technological leadership, (2) Enhanced national security, (3) Enhanced economic vitality, (4) The human urge to explore new and distant frontiers, (5) Scientific discovery (how did Mars evolve from an early Earth-like, hospitable planet to its present inhospitable state? Is there life on Mars?) (6) Inspiring the American public and the next generation of scientists and engineers (following the launch of Sputnik I by the USSR on October 4, 1957, the U. S. and the rest of the world witnessed a significant increase in the number of students going into science and engineering), (7) Develop new technologies for potential non-space spin-off applications, and, (8) Enhanced national prestige, etc. Other reasons for colonizing the Red Planet are more catastrophic in nature, including Mars as a safe haven for the survival of the human species in the event of an impact with a large asteroid (remember the demise of the dinosaurs 65-million years as a result of an asteroid impact!). Some have also suggested that the colonization of Mars may be a solution to the global exponential population explosion on our planet! 

Terraforming Mars is key to prevent extinction

Fogg, Martyn  (a widely acknowledged expert on terraforming ) Space Policy, Volume 16, Issue 3 ‘00 “The ethical dimensions of space settlement” July 31st, 2000 http://www.sciencedirect.com/science/article/pii/S0265964600000242

. Reflections and conclusions

Would terraforming Mars, and space settlement generally, lead to the betterment of humanity? The answer is a likely yes, given the caveat mentioned above, that the process is not to the detriment of the population that remains resident on the Earth. Would these activities be to the betterment of life as a whole? Here, we can reply with a certain yes. Life is a phenomenon at least 3.8 billion years old with no intrinsic expiry date. Yet our Solar System is middle aged and the Sun's fiery senescence will ensure that the Earth will not remain habitable indefinitely. Total extinction of terrestrial life can thus only ultimately be avoided by vacating our planet for a more benevolent locale elsewhere in the cosmos.

Col Good – Try or Die

It’s try or die – we must humanize space to prevent extinction

Engdahl, Sylvia (Engdhal: science fiction author, professor at online graduate schools)  ’06 – “Space and Human Survival: My Views on the Importance of Colonizing Space” http://www.sylviaengdahl.com/space/survival.htm 
Because the window is narrow, then, we not only have to worry about immediate perils. The ultimate, unavoidable danger for our planet, the transformation of our sun, is distant—but if we don’t expand into space now, we can never do it. Even if I’m wrong and we survive stagnation, it will be too late to escape from this solar system, much less to explore for the sake of exploring. 

I realize that what I’ve been saying here doesn’t sound like my usual optimism. But the reason it doesn’t, I think, is that most people don’t understand what’s meant by “space humanization.” Some of you are probably thinking that space travel isn’t going to be a big help with these problems, as indeed, the form of it shown in today’s mythology would not. Almost certainly, you’re thinking that it won’t solve the other problems of Earth, and I fear you may be thinking that the other problems should be solved first. 

One big reason why they should not is the “narrow window” concept. The other is that they could not. I have explained why I believe the problem of war can’t be solved without expansion. The problem of hunger is, or ultimately will be, the direct result of our planet’s limited resources; though it could be solved for the near-term by political reforms, we are not likely to see such reforms while nations are playing a “ zero-sum game” with what resources Earth still has. Widespread poverty, when not politically based, is caused by insufficient access to high technology and by the fact that there aren’t enough resources to go around (if you doubt this, compare the amount of poverty here with the amount in the Third World, and the amount on the Western frontier with the amount in our modern cities). Non-contagious disease, such as cancer, is at least partially the result of stress; and while expansion won’t eliminate stress, overcrowding certainly increases it. The problem of atmospheric pollution is the result of trying to contain the industry necessary to maintain our technology within the biosphere instead of moving it into orbit where it belongs. 

In short, all the worldwide problems we want to solve, and feel we should have solved, are related to the fact that we’ve outgrown the ecological niche we presently occupy. I view them not as pathologies, but as natural indicators of our evolutionary stage. I would like to believe that they’ll prove spurs to expansion. If they don’t, we’ll be one of evolution’s failures. 

If I have frightened any readers here, I’m not sorry! But cheer up; in Part II I’ll explain how humanizing space can not only save our species, but give all cultures equal access to resources that are virtually unlimited. 

Col Good – AT: Send a Smaller Group 

Human settlements need to be large in order to work – Too small and populations will diminish

Hickman ’99 John Hickman, Ph. D. Associate Professor of Government Department of Government and International Relations Berry College

JOURNAL OF EVOLUTION AND TECHNOLOGY, Volume 4; “The Political Economy of Very Large Space Projects”; November 1999; http://www.jetpress.org/volume4/space.htm [Schaaf]
Permanent human settlements in space will need human populations large enough to attract new members and to keep their existing members.  Settlements with populations too small could be abandoned by their residents with greater ease and greater finality.  Settlements with populations too small would generate fewer internal economic transactions and thus less economic activity.  Less economic activity might mean that less wealth would be accumulated and that the settlement would be more dependent on inputs from Earth.  Of course, constructing the infrastructure and amenities needed to attract and keep a larger population will require large capital investments.

Col Good – AT: Private Sector

The private sector will never be able to fund colonization; there will always be a part for the state to play – History proves

Hickman ’99 John Hickman, Ph. D. Associate Professor of Government Department of Government and International Relations Berry College

JOURNAL OF EVOLUTION AND TECHNOLOGY, Volume 4; “The Political Economy of Very Large Space Projects”; November 1999; http://www.jetpress.org/volume4/space.htm [Schaaf]
The fundamental problem in opening any contemporary frontier, whether geographic or technological, is not lack of imagination or will, but lack of capital to finance initial construction which makes the subsequent and typically more profitable economic development possible.  Solving this fundamental problem involves using one or more forms of direct or indirect government intervention in the capital market. 

When space development enthusiasts describe how permanent human communities might be established in space, they often draw analogies to the European colonization of the Americas and to the “winning” of the western frontiers of the United States and Canada, analogies which are often given a very contemporary libertarian spin.  Complex historical processes are offered up as examples of the triumph of individualism and private enterprise.

The unspun truth about European colonization in the Americas, and in Asia and Africa, is that the state played a central role in all colonial enterprises.  European colonies often emerged out of trading ventures organized as joint stock companies chartered by the colonizing state and  in which the crown invested both its prestige and its capital.  Colonial territory was conquered  and defended by soldiers and sailors paid either by the colonizing state or the local colonial state.  Plantations and mines were often directly owned by the local colonial state.  Trading monopolies and tax privileges granted by the colonizing state to the local colonial state were used to attract capital investment.  Indeed, conceptual distinctions between public and private economic activity which seem so clear today were much less clear in the heyday of colonialism.
Just like the Panama Canal, Space colonies will have to be government funded

Hickman ’99 John Hickman, Ph. D. Associate Professor of Government Department of Government and International Relations Berry College

JOURNAL OF EVOLUTION AND TECHNOLOGY, Volume 4; “The Political Economy of Very Large Space Projects”; November 1999; http://www.jetpress.org/volume4/space.htm [Schaaf]
A better historical analogy for establishing permanent human communities in space is actually provided by one of the greatest civil engineering project of this century--the construction of the Panama Canal.  As would be true with any very large space development project, constructing the Panama Canal required that tough new engineering and science problems had to be overcome in an unforgiving environment, a labor force had to be imported and supported, and sufficient capital had to be invested despite the fact that private investors could not or would not provide the financing necessary to complete the task.  After twenty years of failed efforts by private French firms to dig a canal across the isthmus of Panama and the failure of a private American firm to dig a canal through Nicaragua, it was the United States government that successfully completed the construction of the Panama Canal.[6]  Financing by the United States government and management by U.S. Army engineers succeeded where the private sector failed.  Engineering problems more difficult than those which were encountered in constructing the Suez Canal were solved, yellow fever and malaria were effectively controlled, a nsew sovereign nation-state was created, and world commerce was facilitated.[7]  Not bad for government work.
Turn – private sector won’t invest unless Space Law is revised

Twibell 96 JD candidate at UMKC Law (Ty S., UMKC Law Review, “SPACE LAW: LEGAL RESTRAINST ON COMMERCIALIZATION AND DEVELOPMENT OF OUTER SPACE”, Winter 1996, http://heinonline.org/HOL/Page?handle=hein.journals/umkc65&div=28&g_sent=1&collection=journals)[KEZIOS]

Currently, most ventures are performed in the vacuum of space with little or no question regarding celestial property rights, at least so long as the principles of maritime jurisdiction remain in tact. Celestial property issues will not arise or be answered after the advent of colonization of the Moon or Mars and the mining of asteroids and comets. Rather they must be answered before the beginning of such ventures. While space ventures are already expensive, high risk also exists for investors uncertain as to whether the mined material, mining operations, or colonies will remain the investor’s property, or if it must be equally shared with the international community standing idly by. As a result the motivation to invest is significantly reduced. Heidi Keefe articulates here universal understanding of human motivation and weakness of international space law as follows: [Space law does not] really take into account the human need to be fairly certain of the task required and to be rewarded for what is accomplished, which may be the downfall of the current corpus juris spatialis. Without incentive, most individuals will not grow beyond what is absolutely necessary to their lives. The capitalist (or pseudo-capitalist) notions that dominate the economics of the developed world attempt to provide reward based on individual effort. Through this system of rewards for successes, we are ingrained with the notion that there is always an underlying reason for everything we do. The underlying reason always end up being money. The rewards for commercial space activities, accordingly, should be certain and predictable, Investors must be guaranteed that the material they mine is their own to profits and use, the colonies build will remain under a particular nation’s sovereignty, and the ship or colony built of mined material from unclaimed celestial bodies will not fall under the control for other nations through some abstract claim-of-right to the final product.

Col Good – Now Key

Only have until 2050- exploitation of resources

Daily Record, 7/8/2002
THE Earth will be so gutted, wrecked, over-exploited and the barren seas so fished out that we will have to find a new planet - or even two - by 2050. Environmentalists at the World Wildlife Fund say we have just another half century of luxury living left before the Earth becomes a spent husk. By that time, we will either have to colonise space or risk human extinction as population and consumption expand.

*** AT: Aliens ***

No Aliens

Aliens don’t exist.

Bostrom 02, Nick: Professor of Philosophy and Global Studies at Yale
[“The dread planet Why finding fossils on Mars would be extremely bad news for humanity,” p. lexis, May 25]

Why? To understand the real meaning of such a discovery is to realize just what it means that the universe has been so silent for so long - why we have been listening for other civilizations for decades and yet have heard nothing. Aliens may visit us in books and films and in rumors in Internet chat rooms, but it's a fact that there has been no objective evidence for the existence of any extraterrestrial intelligent civilization. We have not received any alien visitors, nor have our radio telescopes detected their signals. As far as we can determine, the night sky is empty and silent.

EVEN IF aliens exist, they’d be nice aliens, not mean ones.

Vakoch 02, Douglas: Social Scientist / Principal Investigator, SETI Institute
[“Will ET Be Hostile? Alienated People Are More Likely to Say 'Yes',” http://www.seti.org/Page.aspx?pid=1112]

Astronomer Frank Drake, the Father of SETI, has argued that ET will likely be altruistic, rather than malevolent. Drake reasons that if extraterrestrials are hostile, then their civilizations wont last very long, and were unlikely to make contact with them. Only extraterrestrials with a long-lasting, stable society will be around long enough to be detected by our SETI programs.

Odds of ET less than .01%

BBC News  ’08  “ET contact odds 'extremely low” April 17th, 2008 “http://news.bbc.co.uk/2/hi/science/nature/7351428.stm

The odds of intelligent life arising on another Earth-like planet are low, a British scientist has calculated. 

He argues that humans evolved via a series of four "critical steps" - the likelihood of all of which occurring on one planet is less than 0.01%. 

Discoveries of new planets outside the Solar System has boosted the search for extra-terrestrial intelligence. 

Professor Andrew Watson has published his findings in the academic journal Astrobiology. 

"Complex life may be a rare phenomenon, observers rarer still," he wrote. 

We may have to discover tens of thousands of Earth-like planets before we find one which harbours sophisticated organisms, according to Professor Andrew Watson, from the University of East Anglia. 

The reason is that the "habitable lifespan" of an Earth-like planet - estimated at five billion years - will rarely be long enough for complex life to evolve. 
"We now believe that we evolved late in the Earth's habitable period, and this suggests that our evolution is rather unlikely. In fact, the timing of events is consistent with it being very rare indeed," he says. 

"This has implications for our understanding of the likelihood of complex life and intelligence arising on any given planet." 

'Billion years left' 

Models of future global temperature suggest that, due to the increasing solar luminosity, the future life span of Earth will be "only" about another billion years - a short time compared to the four billion years since life first appeared on the planet. 

Previous models are founded on the rationale that intelligent life on Earth emerged from a sequence of unlikely "critical steps". 

Prof Watson identifies four - the emergence of single-celled bacteria; complex cells; specialised cells allowing complex life forms; intelligent life with an established language. 

He estimates that the probability of each of these "critical steps" occurring in relation to the lifespan of Earth is no more than 10%. 

Thus, the chances of intelligent life on any given Earth-like planet is tiny - less than 0.01% over four billion years. 

So is there any hope for ET? Optimists point out that with 100,000,000,000 stars in our galaxy alone, there may be many thousands of Earth-like planets - enough to make these 0.01% odds look quite promising. 

But even then, we must be cautious, says Prof Watson. "The view that evolution involves a predictable progression, such that the emergence of intelligence is inevitable, is today generally considered to be overly anthropocentric. 

"Any directionality to evolution; and, in general, the kind of outcome seen on Earth may be vanishingly unlikely. 

"On the other hand, the rapid establishment of life on Earth after its formation may indicate that simple microbial life is relatively common." 

Prof Watson completed his PhD under the supervision of James Lovelock, author of the Gaia hypothesis, "whose view of the earth as a whole system has influenced me ever since". 

His model has echoes of the Drake equation, a formula for predicting the number of civilizations in our galaxy with which we might hope to be able to communicate. 

The answer depends on the fraction of stars in our galaxy which have planets that can support life, the time it would take for them to release detectable signals into space, and other variables. 

Based on the values used by Frank Drake and his colleagues in 1961, the number of detectable civilisations was ten, in the Milky Way alone. 

E.T nonexistent – mathematical equation shows

Discovery Channel ’08 “ET Likely Doesn't Exist, Finds Math Model” - http://dsc.discovery.com/news/2008/04/21/extra-terrestrial-life.html
April 21, 2008 -- Earth-like planets have relatively short windows of opportunity for life to evolve, making it highly doubtful intelligent beings exist elsewhere in the universe, according to newly published research based on a mathematical probability model.

Given the amount of time it has taken for human beings to evolve on Earth and the fact that the planet will no longer be habitable in a billion years or so when the sun brightens, Andrew Watson, with the United Kingdom's University of East Anglia in Norwich, says we are probably alone.

Earthlings overcame horrendous odds -- Watson pegs it at less than 0.01 percent over 4 billion years -- to achieve life. The harsh reality is that we don't have much time left.

No need to cash out your 401K or anything like that, but intelligent life appeared relatively late on the scene. Scientists believe the first life forms emerged four billion years ago. Humans have walked the planet for only the last 100,000 years or so.

"If we had evolved early … then even with a sample of one, we'd suspect that evolution from simple to complex and intelligent life was quite likely to occur. By contrast, we now believe that we evolved late in the habitable period," Watson said.

Earth's days are numbered. In another billion years or so, the sun will grow hotter and brighter, toasting our blue world beyond recognition.

"Earth's biosphere is now in its old age," Watson said.

"This has implications for our understanding of the likelihood of complex life and intelligence arising on any given planet," he added. "It suggests that our evolution is rather unlikely -- in fact, the timing of events is consistent with it being very rare indeed." 

Three reasons why NASA won’t find life on other planets – can’t confirm water exists and provide unequivocal proof

Johson, Collin (staff writer - cites various NASA reports) ’10  “Three Reasons NASA Won't Find Life on Other Planets” http://www.smartertechnology.com/c/a/Technology-For-Change/Three-Reasons-NASA-Wont-Find-Life-on-Other-Planets/

The Kepler space telescope was launched in 2009 with a mission to continuously and simultaneously observe more than 150,000 star systems in the attempt to find Earth-size planets. The unique ability of its "photometel" instrument is that it can spot minor dips in brightness as exoplanets traverse in front of a distant star, So far Kepler has analyzed the signatures of hundreds of possible planets, but ground-based telescopes have only been able to confirm five sightings as being caused by new exoplanets, all of which are hotter than molten lava (2,200 to 3,000 degrees Fahrenheit) and about the size of Jupiter. Earth-size planets at a temperature where liquid water could exist, unfortunately, will require three years of observations, putting off any Earth-like planetary sightings until 2012. 

Even if Kepler does sight Earth-size planets at the night temperature, it will not be able to confirm "ISI liquid Watel' exists on the surface nor any other evidence of life existing there. 

Deep Impact Repurposed 

To detect liquids on a distant planet's surface, NASA's Deep Impact spacecraft has recently been repurposed from its original mission (to study the comet Tempel 1) to watching for exoplanet sun glints-bright flashes of light that serve as beacons signaling large bodies of liquid on distant planets.

 Called the Extrasolar Planet Observations and Characterization (EPOCH) mission, NASA recently proved the concept by pointing Deep lmpact instruments back toward Earth where it was able to easily discern sun glints off its oceans and some inland lakes.

Unfortunately, even if Deep Impact is trained on the exoplanets identified in 2012 by Kepler, it will only be able to verify bodies of liquid on the surface, not specifically water, making its observations inconclusive regarding the discovery of life. 

Life Detection on Mars

NASA’s latest rover will land on Mars in 2012. Called Sample Analysis at Mars, SAM is a combination of a gas chromatograph, a quadruple mass spectrometer and a tunable laser spectrometer. 

A new experiment recently added to SAM will analyze large carbon-based molecules – if any are found – using a combination of heat and a chemical reagent that identifies whether the molecules could have derived from former organic molecules like carbohydrates, lipids, proteins and nucleic acids. 

Unforunately, SAM’s new experiment will not provide unequivocal proof, but only indicate the possibility of former life forms on Mars. 

There is no other life in the universe

Marshall Savage, Founder of the Living Universe Foundation, 1994, The Millenial Project, p. 350-351 & 353-355

There are 200 billion stars in the Milky Way Galaxy. How could it be possible that ours is the only one harboring intelligent life? Actually, it goes far beyond that. Not only is our solar system the only source of intelligent life, it is probably the only source of any kind of life. Not only is our planet the only source of life in this galaxy, it is probably the only source of life in any galaxy. Hard as it may be to believe or accept, it is likely that our little world is the only speck of Living matter in the entire universe. Those who tend to reflect on these issues, especially those who believe that life must be a common phenomenon, derive long elaborate formulae to prove their case. They point out there are hundreds of billions of stars in the Milky Way; of these, some 200 million are similar to the sun; around these other suns orbit 10 million earth-like worlds; life must have evolved on millions of these worlds; intelligent tool-users must then have developed hundreds of thousands of times; so there must be thousands of civilizations capable of star travel. Carl Sagan, the leading proponent of this viewpoint, calculates that the Milky Way has been home to no fewer than a billion technical civilizations! When this argument is extrapolated to the universe at large, the existence of ETs, at least somewhere, seems a virtual certainty. The odds of the Earth being the only living world in the universe are on the order of one in 1018. With such an overwhelming number of chances, a billion billion Earth-like worlds, Life must have sprung up innumerable times— mustn’t it? This argument is reasonable enough on its face, but as soon as speculators leave the realm of astronomy they enter terra incognita, where dwells an inscrutable mystery. No one knows what the odds are that life will evolve given an earth-like planet around a sun-like star. Sagan rates the chances at one in three. A close examination of the issue indicates that he may be off in his estimate by billions and billions. The evolution of life is overwhelmingly improbable. The odds against life are so extreme that it is virtually impossible for it to occur twice in the same universe. That life ever evolved anywhere at all is a miracle of Biblical proportions. If it wasn’t for our manifest presence, the creation of life could be dismissed as a wild fantasy. Generating animate matter through random chemistry is so unlikely as to be indistinguishable from impossible. Yet, here we are. Obviously, miracles do happen. But the question is: do they happen twice? 

To generate a strand of “Genesis DNA” would take 10x360 chemical reactions. That is a completely ridiculous number. Writing out such a number is an exercise in futility; it requires hundreds of zeroes. Describing it with words is just about as hopeless; a million billion trillion quadrillion quintillion sextillion septillion octillion nonillion decillion doesn’t even touch it. The only way to describe it is as ten nonillion nonillion googol googol googol. You can’t even talk about such numbers without sounding like your brain has been fused into molten goo. If you persist in thinking about them it certainly will be. Surely, there must be numbers of equal magnitude available to rescue us from such overwhelming odds. After all, DNA is just a large molecule. So we must be dealing with atomic numbers, and those are always mind boggling—right? When Life arose, the Earth’s ocean’s were, as Carl Sagan suggests, one giant bowl of primordial soup. The number of chemical reactions going on in that stew must have been incredible. Over billions of years, any possible combination of DNA could have been cooked up—couldn’t it? Well, let’s take a look; the bottom line is always in the numbers. The oceans of the early Earth contained, at most, i044 carbon atoms.665 This sets the upper limit on the possible number of nucleic acid molecules at ~ (Assuming every atom of carbon in the ocean was locked up in a nucleic acid molecule—an unlikely state of affairs.) The oceans could therefor contain no more than about 1042 nucleotide chains, with an average length of ten base pairs. If all these nucleotides interacted with each other 100 times per second for ten billion years, they would undergo 3 X 106 1 reactions. This would still leave them woefully short of the sample needed to generate a strand of Genesis DNA. To get a self-replicating strand of DNA out of the global ocean, even if it was thick with a broth of nucleotides, would take ten billion googol googol googol years. Makes yours eyes spin counter-clockwise doesn’t it? But there are billions of stars in the galaxy and billions of galaxies in the universe. Over time, the right combination would come up somewhere—wouldn’t it? Assume every star in every galaxy in the entire universe has an Earth-like planet in orbit around it; and assume every one of those planets is endowed with a global ocean thick with organic gumbo. This would give us 40,000 billion billion oceanic cauldrons in which to brew up the elixir of life. Now we’re getting somewhere—aren’t we? In such a universe, where the conditions for the creation of life are absolutely ideal, it will still take a hundred quadrillion nonillion nonillion googol googol years for the magic strand to appear. Sheesh! Assuming some radically different form of life, independent of DNA, doesn’t really help. By definition, life forms will always be complex arrangements of matter and/or energy. This complexity has to arise out of chaos. Therefore, some initial degree of order must first just happen. Whatever the form of life, its creation is dependent on the same sort of chance event that created our first strand of Genesis DNA. It doesn’t matter what sort of coincidence is involved: the matching of base pairs, alignment of liquid crystals, or nesting of ammonia vortices; whatever the form of order, it will be subject to the same laws of probability. Consequently, any form of highly complex, self-replicating material is just as unlikely to occur as our form. Simply put, living is an unlikely state of affairs. When all of the fundamental constants underlying the bare existence of the universe are also taken into account, it becomes all too obvious that life is a sheer impossibility.666 How can a glop of mud like me possibly be walking around wondering why it exists?

No aliens – Overwhelming new scientific data proves.

Fred Heeren, science journalist, First Things, March 1, 2002
* The Rare Earth Equation. Today the Drake Equation is being superseded by the Rare Earth Equation, as it was named by geologist Peter Ward and astronomer Donald Brownlee, both at the University of Washington in Seattle. Since the Drake Equation depends upon the number of Earth-like planets orbiting Sun-like stars, Ward and Brownlee used the latest data to revise previous estimates concerning both--and to add many once-neglected factors, now known to be critical, to the equation. These include the fraction of stars in a galaxy's habitable zone, the fraction of metal-rich planets, the fraction of planets with a large moon, the fraction of planets where complex animals arise (as opposed to bacteria or algae), and the fraction of planets with a critically low number of mass extinction events. In their 2000 book, Rare Earth--Why Complex Life Is Uncommon in the Universe, Ward and Brownlee remind their readers: "When any term of the equation approaches zero, so too does the final result." And they conclude: "It appears that Earth indeed may be extraordinarily rare." Here's why: * Special Gas Giant. Jupiter-like planets that orbit close to their host stars, or that orbit eccentrically, refuse to politely share their space with smaller, life-harboring planets. Habitable planets need to make circular orbits within the "Goldilocks zone." Gas giants making eccentric orbits will eject smaller neighbors out of the system or send them crashing into their sun. Well-behaved gas giants, like Jupiter and Saturn, keep circular orbits at a respectful distance. In that position, they actually serve the necessary function of cosmic vacuum sweeper, drawing comets and asteroids to themselves, rather than allowing them to hit us (as when Comet Shoemaker-Levy 9 struck Jupiter in 1995). George Wetherill of the Carnegie Institution of Washington calculated that without Jupiter, comets would strike Earth between 100 and 10,000 times more frequently than they do, meaning that "we wouldn't be here." * Large Moon. Habitable planets, it turns out, need to be members of a double-planet system, as some astronomers call our Earth-Moon system. Most people don't realize that our Moon is huge compared to the relative sizes of other moons in the planet-moon systems of our solar system. The Moon's mass creates a stabilizing anchor for the Earth, preventing the Earth from undue attraction to the Sun or to Jupiter, which would cause the Earth to tilt too far on its spin axis. Discovering this, astronomer Jacques Laskar wrote: "We owe our present climate stability to an exceptional event: the presence of the Moon." Without an extra-large moon orbiting at the right distance from us, scientists predict that Earth would be subject to a runaway greenhouse effect, as on Venus, or a permanent ice age, as Mars would experience if it had more water. Worse, most astronomers now think that the presence of the Earth's Moon is the result of a freak accident, perhaps a one-in-a-million shot, when a smaller planet hit the forming Earth with a glancing blow that allowed the mantles of each planet to combine and end up in orbit around Earth. "To produce such a massive moon," write Ward and Brownlee, "the impacting body had to be the right size, it had to impact the right point on Earth, and the impact had to have occurred at just the right time in the Earth's growth process." * Galactic Location. As in the real estate business, location is everything. Stars located much farther from the galaxy's center than our Sun contain lower concentrations of heavy elements, necessary to form rocky planets like Earth. Stars much nearer the center of a galaxy reside in a denser neighborhood, exposing any orbiting planets to lethal radiation. Stars within a spiral galaxy's arms have the same problem. Most stars traveling between the spiral arms won't stay there, but our Sun is unusual for its circular orbit around the galaxy. * Plate Tectonics. A hospitable planet needs a critical amount of radioactive elements, such as uranium, to produce the heat that generates a magnetic field. Without our magnetic field, the atmosphere would soon drift out into space. The radioactive core also fuels plate tectonics, the movement of the planetary crust across its surface. Of all our solar system's planets, such movement is found only on Earth. * Biological Contingency. Even if we assume that there are plenty of planets in our galaxy that meet the right conditions, and that life develops routinely on them, the most important question remains: How many of them will develop intelligent life? The majority of biologists and paleontologists say that evolution works without direction or a "ladder of progress." Instead, the history of life on Earth shows that the path of evolution depends upon a series of unpredictable events.

Aliens can’t exist – Multiple reasons.

Tal Cohen, 2001 November 26, Book Review on “Rare Earth” by Peter Ward and Donald Brownlee, physicsists, http://tal.forum2.org/rare
The book presents what the authors call “the rare Earth hypothesis”: simple (bacterial) life is very common in the universe; complex life (multi-cellular life forms, or animals -- let alone intelligent life) is very rare. The first part of the hypothesis is easy to understand, and few scientists will argue with it: indications of simple life were already discovered on rocks originating on Mars, and even here on Earth in conditions that were, until recently, considered completely hostile to life (such as temperatures higher than 100 degrees Celsius, in which 'extremophile' bacteria were found to exist). The second part is the interesting one, and it suggests that the existence of simple life does not necessarily lead to the evolutionary development of complex life, for any number of reasons. Drake's mistake was basically in the assumption that all it takes for a planet to develop life is being in the proper distance from a proper star. The truth, Ward and Brownlee suggest, is that we have to look at each and every attribute of Earth, and re-estimate its importance for supporting life. Drake's equation is a statistical calculation, but with no other example for life, we're doing statistics with N=1. Well then, what are the special attributes of Earth that we have to take into account when attempting to run this calculation? * Proper distance from the star. If a planet orbits its sun too closely or too far away, liquid water would not exist. There isn't much margin for error here: a change of 5 to 15 percent in Earth's distance from the Sun would lead to the freezing, or boiling, of all water on Earth. * Proper distance from the center of the galaxy. The density of stars near the center of the galaxy is so high, that the amount of cosmic radiation in that area would prevent the development of life. * A star of a proper mass. A too-massive star would emit too much ultra-violet energy, preventing the development of life. A star that is too small would require the planet to be closer to it (in order to maintain liquid water). But such a close distance would result in tidal locking (where one face of the planet constantly faces the star, and the other always remains dark -- as with the moon in its orbit around Earth). In this case one side becomes too hot, the other too cold, and the planet's atmosphere escapes. * A proper mass. A planet that is too small will not be able to maintain any atmosphere. A planet that is too massive would attract a larger number of asteroids, increasing the chances of life-destroying cataclysms. * Oceans. The ability to maintain liquid water does not automatically imply that there will be any on the planet's surface. It looks like Earth acquired its own water from asteroids made of ice that crashed here billions of years ago. On the other hand, too much water (i.e., a planet with little or no land) will lead to an unstable atmosphere, unfit for maintaining life. * A constant energy output from the star. If the star's energy output suddenly decreases, even for a relatively short while, all the water on the planet would freeze. This situation is irreversible, since when the star resumes its normal energy output, the planet's now-white surface will reflect most of this energy, and the ice will never melt. Conversely, if the stars energy output increases for a short while, all the oceans will evaporate and the result would be an irreversible greenhouse-effect, preventing the oceans from reforming. * Successful evolution. Even if all of these conditions hold, and simple life evolves (which probably happens even if some of these conditions aren't met), this still does not imply that the result is animal (multi-cellular) life. The evolution of life on Earth included some surprising leaps; two worth mentioning are the move from simple, single-cellular life to cells which contain internal organs, and the appearance of calcium-based skeletons. It appears like the first of these leaps took more time than the evolution from complex single-celled life to full-blown humans. * Avoiding disasters. Any number of disasters can lead to the complete extinction of all life on a planet. This include the supernova of a nearby star; a massive asteroid impact (like the one that probably caused the extinction of dinosaurs, and 70% of all other life-forms at the time); drastic changes of climate; and so on.

Scientific consensus is on our side – no intelligent life beyond earth

Financial Times 2K (Clive Cookson and Victoria Griffith, “Our Odyssey ends here: Man’s quest for self-discovery is at a dead-end with the acceptance that we are alone in space”, December 30, Lexis)

Yet, since the film was first shown in 1968, scientific opinion has gradually shifted away from the belief in smart aliens. Where science moves, the public usually follows. This may seem an odd statement, considering the number of recent media reports about extraterrestrial life. Signs of water on Mars and Europa, a moon of Jupiter, have encouraged speculation about alien creatures. Yet the type of life astronomers talk about these days is "dumb", not intelligent. The great hope of Nasa's Mars missions is to find evidence of microbes, living or dead. Martian bacteria would certainly be an important find, but they are a big step down from the little green men of earthlings' imagination. Even veterans of SETI, as the Search for Extraterrestrial Intelligence is known, are beginning to sound more sceptical. Frank Drake, chairman of the SETI Institute in California, has dreamt of discovering life on other planets for 40 years. Every day, he and his colleagues attempt to pick up radio signals from other planets. Every day, they go home empty-handed. "There may be no complex organisms out there," says Drake. "The chances of tool-bearing organisms who could send out a signal are even more remote. There is intelligent life in the oceans, for example, but the whales and dolphins wouldn't be able to communicate with another planet." Astronomers' growing scepticism about intelligent life on other planets is fuelled partly by changes in thinking about Darwin's theory of evolution. Kubrick dedicates the first quarter of 2001 to a segment called "The Dawn of Man". The movie explores the notion that alien intervention 4m years ago transformed apes from vegetarian victims into tool-bearing carnivores, kick-starting their evolution into human beings. While the film's notion of evolutionary "progress" is vague, Kubrick's Dawn of Man sequence reflects the famous Darwinian idea that apes gradually became more upright and more intelligent until they turned into modern homo sapiens. This view allows humans to see themselves at the pinnacle of the evolutionary tree - so far. Who knows what kind of superior beings may lie on the evolutionary path ahead? Just a few years after the movie's debut, however, a new twist on Darwinism radically altered this view. In 1972 palaeontologist Stephen Jay Gould and his colleague Niles Eldredge developed the theory of "punctuated equilibria", according to which the most important evolutionary changes are not a gradual progression but radical and swift. Research in geology and palaeontology since then has emphasised the random nature of such biological shifts. Species are formed not by the movement to greatness but by a series of "accidents". If the evolutionary tape were to be rewound a thousand times, nothing like human beings would appear again. Had the dinosaurs not been wiped out by a cataclysmic event, mammals would have been a mere footnote in the evolutionary bible. And if human beings are merely an "accident" - a small twig on the evolutionary tree, as Gould likes to say - then the likelihood that creatures like ourselves would exist on other planets seems very remote indeed. At the same time, some astronomers say the conditions in which intelligent life evolved on Earth are extra-ordinary enough to make it likely that we are alone in our galaxy, if not in the universe. In their influential book Rare Earth (Springer, Pounds 17), Peter Ward and Donald Brownlee of the University of Washington list the factors that make Earth so special: Its distance from the sun has ensured the existence of liquid water for 3.5bn years. It has the right mass to retain atmosphere and oceans. Plate tectonics built land masses. Jupiter, its giant neighbour, has protected Earth from too many life-extinguishing collisions with asteroids and comets, while allowing a few to punctuate the evolutionary equili-brium. Its orbit around the sun is stable. There is enough carbon to support life but not to allow runaway greenhouse heating. Radiation levels promote genetic change without causing lethal damage.

Aliens – Won’t Find Them

Even if they win aliens do exist – there’s an astronomically low chance of finding them                                                                                             Tipler F.J., 8-1980 Ph.D in Physics and degree in cosmetology, “Extraterrestrial intelligent beings do not exist” [http://articles.adsabs.harvard.edu//full/1980QJRAS..21..267T/0000269.000.html] 

But the evidence is not utterly conclusive; beings with extremely advanced technology could be present in our solar system and make their presence undetectable should they wish to do so. The point is that a belief in the existence of extraterrestrial intelligent beings anywhere in the galaxy is not significantly different from the widespread belief that UFOs are extraterrestrial spaceships. In fact, I strongly suspect the psychological motivation of both beliefs to be the same, namely "˜The expectation that we are going to be saved from ourselves by some miraculous interstellar intervention…’ (Quoted from (77), page 272). As discussed in ref (I), the belief in extraterrestrial intelligent beings is associated with a belief in the immensity of the Cosmos: if there are a huge number of habitable planets, is it plausible that there is only one inhabited planet? I would contend the answer is yet. Wheeler has argued (78) that if the Universe were much smaller than it is, it would terminate in a final singularity before intelligent life would have time to evolve. This is an example of an ‘Anthropic Principle' argument. The Anthropic Principle (79-81) states that many aspects of the Universe are determined by the requirement that intelligent life exists in it. Thus the Universe must contain 10^20 stars in order to contain a single intelligent species. We should not therefore be surprised if indeed it contains only one.
Aliens – Timeframe Too Long

Seeing aliens will take centuries- technology isn’t advanced enough

Physorg.com, 4/29/2010 [“Seeing the Closest Aliens Will Take Centuries”, April 29th, 2010, http://www.physorg.com/news191776050.html]

Although our telescopes will likely become good enough to detect signs of life on exoplanets within the next 100 years, it would probably take many centuries before we could ever get a good look at the aliens. "Unfortunately, we are perhaps as far away from seeing aliens with our own eyes as Epicurus was from seeing the first other worlds when, 23 centuries ago, he predicted the existence of these planets," said astrobiologist Jean Schneider at the Paris Observatory at Meudon. He and his colleagues discussed the difficulties of studying distant alien life in the journal Astrobiology. Schneider and his colleagues say that in the next 15 to 25 years, there will likely be two generations of space missions able to analyze exoplanets in greater detail. The first generation will feature 1.5-to-2.5-meter-wide coronagraphs to block out the direct light from a star to help search for giant planets and nearby super-Earths. The second generation will feature interferometers, coronagraphs and other equipment to better analyze the light reflected off these exoplanets. These missions could reveal what the planets might look like, and what they might have in their atmospheres or on their surfaces. At the same time, there will likely be coronagraphic cameras on extremely large ground-based telescopes.  However, if scientists actually detect signs of life, it will frustratingly take many centuries before humanity can realize the hope of seeing what these aliens might actually look like, Schneider and his colleagues explained.

"It is very disappointing," Schneider said. 

No timeframe to solvency – will take at least 10,000 light years once we have the tech

Tipler F.J., 8-1980 Ph.D in Physics and degree in cosmetology, “Extraterrestrial intelligent beings do not exist” [http://articles.adsabs.harvard.edu//full/1980QJRAS..21..267T/0000269.000.html] 

It thus seems reasonable to assume that any intelligent species would develop at least the rocket technology capable of a one-way trip with deceleration at the other stellar system, and with a travel velocity v(es) of 3 x 10^-4c. At this velocity the travel time to the nearest stars would be between 10^4 and 10^5 years. This long travel time would necessitate a highly developed self-repair capacity, but this should be possible with the level of computer technology assumed for the payload (43). Nuclear power-sources could be developed which would supply power for that length of time. However, nuclear power is not really necessary. lf power utilization during the free-fall period was very low, even chemical reactions could be used to supply the power. As v.. is of the same order as the stellar random motion velocities, very sensitive guidance would be required, but this does not seem to be an insuperable problem with the assumed level of computer technology. 

Contact Good – Friendly

Aliens are good – allows for human cooperation, solves all war.

Sagan 94, Carl: NASA Distinguished Public Service Medal, named the “99th Greatest American” by the Discovery Channel
[“Pale Blue Dot,” p365]

The realization that such beings exist and that, as the evolutionary process requires, they must be very different from us, would have a striking implication: Whatever differences divide us down here on Earth are trivial compared to the differences between any of us and any of them.  Maybe it’s a long shot, but the discovery of extraterrestrial intelligence might play a role in unifying our squabbling and divided planet.  It would be the last of the Great Demotions, a rite of passage for our species and a transforming event in the ancient quest to discover our place in the Universe.  In our fascination with SETI, we might be tempted, even without good evidence, to succumb to belief-, but this would demand a tolerance for ambiguity. Where we are ignorant, we withhold belief.  Whatever annoyance the uncertainty engenders serves a higher purpose: It drives us to accumulate better data.  This attitude is the difference between science and so much else.  Science offers little in the way of cheap thrills.  The standards of evidence are strict.  But when followed they allow us to see far, illuminating even a great darkness.

When we find other life they will be peaceful the evil die young

Douglas Vakoch: Social Scientist / Principal Investigator, SETI Institute 02 

[“Will ET Be Hostile? Alienated People Are More Likely to Say 'Yes',”http://www.seti.org/Page.aspx?pid=1112] 2002
Astronomer Frank Drake, the Father of SETI, has argued that ET will likely be altruistic, rather than malevolent. Drake reasons that if extraterrestrials are hostile, then their civilizations wont last very long, and were unlikely to make contact with them. Only extraterrestrials with a long-lasting, stable society will be around long enough to be detected by our SETI programs.

Aliens don’t have a reason to harm us- there are no benefits

Seth Shostak, Senior Astronomer at the SETI Institute and Ph.D. in Astronomy, 3/27/2008 [“Alien Sociology”, March 27th, 2008, http://www.space.com/5181-alien-sociology.html]
Of course, that's fiction. But in the last hundred years, Homo sapiens has been flamboyantly belching clues into space that could alert technically savvy extraterrestrials of our presence. Radar and television, odd chemical compounds in the atmosphere, and even the occasional spacecraft sent beyond the heliopause are all messages in bottles that could conceivably wash up on the shores of ET's planet. When I point this out in talks, a frequent reaction is "Won't they come here and kill us?" I offer this response as proof of the general optimism of 21st century humankind.  Nonetheless, maybe this dystopian view is worth considering. Would the extraterrestrials come here — if not to kill us — then to take our resources or compromise our virtue? The answer, of course, falls within the discipline of alien sociology — a field in which the data are, shall we say, sparse. Indeed, since we have no idea what the mores or motivations of extraterrestrials might be, you might conclude that, really, there's nothing we can say about whether the aliens would come here or not. But there's an alternative to this "know-nothing" approach. Let's consider what might conceivably encourage visits by those who've learned that humans are strutting and fretting upon Earth's stage. After all, we've unraveled a few things about astronomy and physics, if not much about alien comportment. Taking our cue from Tinseltown, I note that most cineplex sentients come to Earth either to solve some sort of ugly reproductive crisis or simply to take over the planet. The former doesn't make any sense whatsoever. You can't breed with creatures at the zoo, despite the fact that most of the base pairs in the inmates' DNA are identical to yours (note that this is a biological incompatibility, and not just zoo regulations). The aliens, needless to say, will have a different biochemistry, and probably no DNA at all. Forget, if you can, the breeding experiments. Taking over the planet would only make sense if there were something really special about our world. The best guess of the exoplanet specialists is that the number of Earth-size planets in our galaxy exceeds tens of billions. That doesn't sound like our hunk of real estate is terribly privileged. They won't come here to mine our minerals, either. The entire universe is built of the same stuff, and while the solar system has a higher percentage of heavy elements than found in many stellar realms, it turns out that this is precisely the condition that seems to foster planet formation. In other words, ET's own solar system will be similarly blessed with these useful materials. So why would they come here and incur multi-light-year transport charges? Colonization? A hunt for additional living space? If the former is something aliens do, then they won't wait to hear from us before doing it. The British, after all, didn't begin their colonization of Australia because they had intercepted some aboriginal communications. As for getting a bit of lebensraum, well, planets are not great new habitat, because they're spheres. They're cursed with the minimum surface area for their mass. As pointed out three decades ago by Gerry O'Neill, it's both more efficient and enormously cheaper to build artificial habitats in your home star system. OK, you argue, but Earth is more than just a handy source of gold or molybdenum, more than merely random cosmic acreage aching to be invaded and subdued. It's an exceptional habitat for life. Water, oceans ? it's so gosh-darn good, it's positively rare. The aliens will find our world lovable because it's livable. Well, that doesn't pass the smell test, either. If the type of world that can support life is rare, then you don't have to worry about nearby extraterrestrials. There won't be any. Other suggestions about why they might visit include forestalling competition in the Milky Way marketplace, proselytizing, or just learning more about us. It's not clear that any of these goals requires "killing us," of course, but the logic is wobbly anyway. Any beings that actually could come here will be far beyond us in technological accomplishment. Imagine if you could visit the Neanderthals. Would you worry about commercial competition? Would you give them bibles? Remember: these are (nearly) the same species as you are. The aliens won't be. I dare say you wouldn't try convincing porpoises to join your church. Then again, there's that last point: they just want to learn more about us. Well, perhaps so. Maybe that's really what's interesting about Homo sapiens. Not grabbing our habitat, saving our souls (or our environment), or subverting our industrial output — but assaying our culture. I'm willing to consider that even very advanced beings might find our culture mildly worthy of study. Keep in mind that if they're near enough to find us, that implies that there are many, many galactic societies (otherwise the distances between any two of them will be enormous). If there are lots of them, then we're just another entry in a big book. Once again, not all that special. Kind of like another weird fish found in the Atlantic. I don't expect mammoth expeditions to be sent our way. But in any case, if they do pick up our TV signals — or even bother to get in touch — then they can study our society from home. It's a lot cheaper and a lot faster than bridging the light-years. I guess the State Department doesn't need to set up that passport control. 

Aliens won’t take over- data trends prove

Michael Shermer, Founding Publisher of Skeptic magazine and Professor at Claremont Graduate University, 2011 [“The Myth of the Evil Aliens”, June 2011, http://www.michaelshermer.com/2011/06/the-myth-of-the-evil-aliens/]
 I am skeptical. Although we can only represent the subject of an N of 1 trial, and our species does have an unenviable track record of first contact between civilizations, the data trends for the past half millennium are encouraging: colonialism is dead, slavery is dying, the percentage of populations that perish in wars has decreased, crime and violence are down, civil liberties are up, and, as we are witnessing in Egypt and other Arab countries, the desire for representative democracies is spreading, along with education, science and technology. These trends have made our civilization more inclusive and less exploitative. If we extrapolate that 500-year trend out for 5,000 or 500,000 years, we get a sense of what an ETI might be like. In fact, any civilization capable of extensive space travel will have moved far beyond exploitative colonialism and unsustainable energy sources. Enslaving the natives and harvesting their resources may be profitable in the short term for terrestrial civilizations, but such a strategy would be unsustainable for the tens of thousands of years needed for interstellar space travel. In this sense, thinking about extraterrestrial civilizations forces us to consider the nature and progress of our terrestrial civilization and offers hope that, when we do make contact, it will mean that at least one other intelligence managed to reach the level where harnessing new technologies displaces controlling fellow beings and where exploring space trumps conquering land. Ad astra! 

Aliens will be friendly- they would have attacked already

Dr. Joseph Burkes, M.D. and independent UFO investigator, 1999 [“Cosmic Peace”, 1999, http://www.ufoevidence.org/documents/doc548.htm]

Open war with advanced ET civilizations is an extremely remote possibility given the likelihood that UFOs are an ancient phenomena. Extra-terrestrials have probably been here for centuries if not for millennia. If the ETs were planning aggressive action against human- kind, why should they wait so many years before mounting an open attack? Thus, by passing a test of time, their non-harmful posture is confirmed. 

Aliens are rational- won’t wipe away competitors

Paul Davies, physicist, cosmologist and astrobiologist at Arizona State University , 4/27/2010 [“Alien Invasion: Why Stephen Hawking is Wrong”, April 27th, 2010, http://blogs.wsj.com/speakeasy/2010/04/27/war-of-the-worlds-why-stephen-hawking-is-wrong-about-aliens/]

Here we hit another common misconception. Earth is about 4.5 billion years old, and there were stars and planets around long before the solar system even existed. Assuming intelligent life is likely, as Hawking suggests, then some alien communities would have emerged a very long time in the past. If resources are the motivating factor, then at least one group of aliens would surely have spotted Earth as a desirable destination millions of years ago, and come here when they could have had the planet for the asking, without pesky humans to complicate the takeover. Another problem with Hawking’s picture is the sheer distances involved. The galaxy is huge by human standards. The nearest star is over four light years away -– about 25 trillion miles. Within the scientific community, even the optimists believe the nearest civilization could well be hundreds of light years away. Because nothing can travel faster than light, the Hollywood image of aliens plying the vast interstellar voids in star fleets is absurd. It’s far more likely that alien civilizations would limit contact to radio communication rather than engage in the sort of close encounters favored by movie makers. But suppose by some fluke aliens did come to visit Earth in the near future, then comparisons with Columbus are in any case wide of the mark, and reflect the rampant anthropocentrism that pervades much speculation about alien life. Just because we go around wiping out our competitors doesn’t mean aliens would do the same. A civilization that has endured for millions of years would have overcome any aggressive tendencies, and may well have genetically engineered its species for harmonious living. Any truly bellicose alien species would either have wiped itself out long ago, or already taken over the galaxy. 

*** Exploration Good ***
Exploration Good – AT: Disease

Non-unique and turn – we’re already culturing space bacteria – it ONLY helps us find new cures.

ABC News 07 [“Space travel makes bacteria more deadly: study,” http://www.abc.net.au/news/stories/2007/09/25/2042694.htm]

Cheryl Nickerson is an associate professor at the Centre for Infectious Diseases and Vaccinology at Arizona State University, and lead author of the study.  "We know that reports suggest that there are aspects of the astronauts' immune systems that don't function quite as well in flight as they do on the ground, and so that suggested increased risk for infectious disease events," she said.  "In particular, when we start looking at these future missions ... as we continue to push the frontiers and explore our universe, we're going to be extending both our duration, in terms of our length of time, that we send humans into space, and also they're going to be much further out in space and much further away from Earth than they have been.  "As we start to make those kinds of changes in space flight, there comes with that an increased risk of infectious disease."  Clinical use Prof Nickerson says that deepening understanding of how the bacteria react in certain situations could also have applications in the treatment of infectious diseases on Earth.  "Using this new insight that we're gaining from culturing these bacteria - under ways that they normally encounter in the body, but we haven't paid a lot of attention to before - opens up the possibility that we can identify new targets that have a real potential to be translated to a clinical application, perhaps as a new drug or therapeutic or vaccine to treat the infections, whether it's for astronauts or for space tourists, or for us here on Earth," she said.  The astronaut who carried out the experiment on board Atlantis collapsed during a welcome home ceremony from the mission.  NASA experts attributed that to her adjusting to gravity.  And Assoc Prof Nickerson says the incident was totally unrelated to her work with the bacteria.  "At no time were the crew at any risk - this experiment was properly contained in triple containment levels for their safety," she said.  "Nor was anyone on the ground, or nor is anyone on the ground in any risk for these bacteria.  "Everyone actually has potential to benefit because of the novelty in the ways that this bug is now showing us that it's causing disease." 

Risks of diseases and biological weapons on the earth outweigh.

Falconi 01, Oscar: BS degree in Physics from M.I.T.

[“THE CASE FOR SPACE COLONIZATION - NOW!” http://www.nutri.com/space/]

About 30,000,000 persons died in the summer and fall of 1918 of "Spanish" influenza. This was about 2% of the world's population and far more than were killed in the 4 years of World War I. Between 1346 and 1368 the "Black Death", probably a bubonic plague, killed 25,000,000 persons just in Europe alone - about 1/4 of its population. In some parts of Europe over 3/4 of the population died.  We should interpret these historical facts as an ominous warning of [hu]man[ity]'s vulnerability to forces beyond his comprehension and well beyond his control.  Less than a thousandth of an ounce of a certain bacterial toxin is enough to kill the entire human population. Bacteria, their toxins, and other substances that are even more deadly, very probably exist in many of the chemical, bacteriological, biological, and germ warfare laboratories of the world. Important questions are: Can these substances kill ALL human life? How secure are they from theft or leakage? Can they be controlled if used?  In 1974, at the now-famous Asilomar meeting, a group of 140 leading genetic researchers discussed the hazards of genetic manipulation, set guidelines, and pledged themselves to restrict certain aspects of their work in order to protect [hu]mankind from the potentially disastrous consequences of what modern science can create in a test tube. These scientists realized that they could produce a deadly virus or strain of bacteria against which there was no protection.  From France: "The threat of disseminating new infectious germs that have never existed in nature could provoke uncontrollable epidemics." And from the U.S. National Acadamy of Sciences: "[Hu]Man[ity] has always been vulnerable to mass hazards, such as plagues and earthquakes, but he[/she] now has the capability of creating his own monumental disasters in a way never before possible."  But is a moratorium on experimentation in genetic manipulation the answer? Can one really believe that Russian, Israeli, or Chinese researchers will abide by such an agreement? Can you picture a German or Indian scientist, on the verge of a spectacular breakthrough, stopping his research? Of course not! He'll merely postpone publication. The final result of any such agreement is that the United States will have unilaterally disarmed itself in the field of genetic manipulation.  What's more, American scientists will no longer be in the position to lead an orderly, safe, development of the field. Advances will now be taking place clandestinely in backroom labs worldwide. Most scientists have the best intentions, but when God, country, or career enter the scene, nearsightedness can prevail. [* edited for gender-biased language]

Diseases are short term – They evolve to be benign.

AMNH 98, The American Museum of Natural History
[“How did Hyperdisease cause extinctions?” http://www.amnh.org/science/biodiversity/extinction/Day1/disease/Bit2.html]

It is well known that lethal diseases can have a profound effect on species' population size and structure. However, it is generally accepted that the principal populational effects of disease are acute--that is, short-term. In other words, although a species many suffer substantial loss from the effects of a given highly infectious disease at a given time, the facts indicate that natural populations tend to bounce back after the period of high losses. Thus, disease as a primary cause of extinction seems implausible. However, this is the normal case, where the disease-provoking pathogen and its host have had a long relationship. Ordinarily, it is not in the pathogens interest to rapidly kill off large numbers of individuals in its host species, because that might imperil its own survival. Disease theorists long ago expressed the idea that pathogens tend to evolve toward a "benign" state of affairs with their hosts, which means in practice that they continue to infect, but tend not to kill (or at least not rapidly). A very good reason for suspecting this to be an accurate view of pathogen-host relationships is that individuals with few or no genetic defenses against a particular pathogen will be maintained within the host population, thus ensuring the pathogen's ultimate survival.
They either burn out or don’t spread

Posner 05 (Richard A, judge on the U.S. Court of Appeals, Seventh Circuit, and senior lecturer at the University of Chicago Law School, Winter. “Catastrophe: the dozen most significant catastrophic risks and what we can do about them.” http://findarticles.com/p/articles/mi_kmske/is_3_11/ai_n29167514/pg_2?tag=content;col1)

Yet the fact that Homo sapiens has managed to survive every disease to assail it in the 200,000 years or so of its existence is a source of genuine comfort, at least if the focus is on extinction events. There have been enormously destructive plagues, such as the Black Death, smallpox, and now AIDS, but none has come close to destroying the entire human race. There is a biological reason. Natural selection favors germs of limited lethality; they are fitter in an evolutionary sense because their genes are more likely to be spread if the germs do not kill their hosts too quickly. The AIDS virus is an example of a lethal virus, wholly natural, that by lying dormant yet infectious in its host for years maximizes its spread. Yet there is no danger that AIDS will destroy the entire human race. The likelihood of a natural pandemic that would cause the extiinction of the human race is probably even less today than in the past (except in prehistoric times, when people lived in small, scattered bands, which would have limited the spread of disease), despite wider human contacts that make it more difficult to localize an infectious disease. The reason is improvements in medical science. But the comfort is a small one. Pandemics can still impose enormous losses and resist prevention and cure: the lesson of the AIDS pandemic. And there is always a lust time.
Space research discovers curse for diseases

Martin Schwab, security strategist at the University of Zurich, 2006 [“dhttp://beyondearth.org/pdfs/beyond-earth-ch-34.pdf ]

*Natural and human influenced change to the Earth system. Citizens and their representatives need to know that we are now winning or losing the battles against multiple threats to human existence in the wider war for our progeny. We are now experiencing the effects of climate change around Earth. We are experiencing potential pandemics of disease around Earth. We are now experiencing fresh water scarcity around Earth. We are now experiencing biodiversity decline around Earth. These global threats can be overcome by an expanded human presence in our solar system, if for no other reason than micro-evacuation followed by back-population of Earth, in a worst case scenario. Closer to home, continued medical experimentation aboard the International Space Station (ISS) could potentially yield breakthroughdefenses against SARS, the Ebola virus and AIDS, each of which potentially threatens global civilization as we know it.90

Space Virii don’t affect humans- incompatible DNA

Anne Strieber, Editor in Chief of “Unknown Country”, 9/26/2003 [“ Can We Catch Diseases from Space?”, September 26th, 2003, http://www.unknowncountry.com/news/can-we-catch-diseases-space]

 With so many probes heading for Mars and other planets, the question of whether they could bring back new diseases has become important. SARS, Mad Cow Disease and HIV are only three of the diseases that have crossed the species barrier, so infectious pathogens from Martian rock samples probably could too. 

Leslie Mullen writes in Astrobiology Magazine that the International Committee Against Martian Sample Return is worried about this. Not all pathogens cross the species barrier. Our dogs and cats get diseases that don't affect us. Chicken and sheep farmers are untouched by diseases that wipe out their flocks and herds. A Martian microbe could enter the human body, but be harmless because it's incompatible with human physiology.

"After living in the dirt of Mars, a pathogen could see our bodies as a comparable host; they could treat us 'like dirt,'" says NASA’s John Rummel. "It could be that even if the microbes lived inside us, they wouldn't do anything, it would just be this lump living inside you." This is the most likely scenario, since life on Mars would have evolved without humans present. Pathogens are most likely to cross species barriers when both species evolved at the same time.
Disease tracking satellites solves any disease outbreaks that do occur
Daily Tech 11/13/2007 [“NASA Targets Pandemics With Net of Satellites”, November 11th, 2007, http://www.dailytech.com/NASA+Targets+Pandemics+With+Net+of+Satellites/article9602.htm]

 The study of epidemics is a complex business.  In order to gain an understanding of how and where the disease may spread, scientists must examine complex environmental factors such as weather, terrain and vegetation.  You might call it rocket science; National Aeronautical and Space Association (NASA) scientists understand this complexity, that's why they're looking to space for some help.

A net of 14 satellites currently orbiting the Earth has been established which has allowed scientists to monitor the Earth's environment to help predict and preempt disease outbreaks across the globe.

The program, which is part of NASA's Applied Sciences program, gathers information daily.  It disseminates this information to various government and scientific organizations, including the Centers for Disease Control and the Department of Defense.  These organizations use the data to track disease outbreaks and decide on public health policy decisions.

The satellite network can help track some of the mankind's deadliest foes, such as Ebola, West Nile Virus and Rift Valley Fever.  The network takes advantage of the fact that these diseases' success is dependent on changes in the weather, vegetation in a specific area, and the terrain.

The satellites provide tracking of disease outbreaks and also allow plague vectors -- such as insects or rodents -- to be monitored.

NASA sees the program as a possible tool in tracking disease as our environment changes due to global warming and other factors.  “NASA satellite remote sensing technology has been an important tool in the last few years to not only provide scientists with the data needed to respond to epidemic threats quickly, but to also help predict the future of infectious diseases in areas where diseases were never a main concern,” explains John Haynes, public health program manager for the NASA Earth Science Applied Sciences Program. 

 The best part of all is that the technology is cheap as it utilizes existing satellites.  “The use of this technology is not only essential for the future of curbing the spread of infectious diseases,” said Haynes. “NASA satellites are also a cost-effective method for operational agencies since they are already in orbit and in use by scientists to collect data about the Earth’s atmosphere.” 
Virii in space are highly unlikely

 Brian Thomas, M.S. (Master in Science), 6/8/2009 [“Viral Life from Outer Space? Not Likely.”, June 8th, 2009, http://www.icr.org/article/viral-life-from-outer-space-not-likely/]

Since a whole, functioning cell could not possibly emerge spontaneously from non-living matter, many evolutionists believe that simpler viruses were the first step towards the development of life. Researchers in Finland conducted a test on the survivability of viruses inside bacterial spores, which some scientists hypothesize may have travelled through space on meteoroids to seed life on earth. What the study discovered, however, is that life springing from space-borne viruses was highly unlikely. 

But many researchers have remained panspermia believers nonetheless. The new study, however, discovered that viruses fare poorly in bacterial spores.4 Scientists from the University of Jyväskylä induced bacteria to form spores, which are highly resistant bacterial cell structures, and these encapsulated the viruses. When the spores were revived into fresh, active bacterial colonies, most no longer contained viruses. The fact that viruses did not last long inside bacterial spores adds more reason to doubt the possibility of panspermia.

Not only is it unlikely that viruses could have hitchhiked on space rocks, but even if some did, “it does not explain the huge diversity of viruses on Earth.”5 There are so many viruses that are dissimilar that each strain must have arisen independently. Thus, the origin of the first cell is a total mystery for naturalistic accounting, and the separate origins of so many different viruses add even more complications. 
Exploration Good – AT: Debris

NASA solves orbital debris.

Powell 10-28-08, David: Space.com staff writer [“NASA Aims to Keep Moon's Skies Junk-Free,” http://www.space.com/scienceastronomy/081028-st-lunar-orbit-junk.html]

There are well over 100,000 objects in Earth orbit, the vast majority being non-functioning junk in the form of satellites and debris from rocket launches.  Nuts, bolts, chips of paint and other garbage all pose a threat to satellite operations.  Having all this material speeding along at 17,500 miles per hour only a few hundred miles above us isn't of much concern for people on the planet, because although hundreds of objects fall back to Earth every year, almost all burn up in the atmosphere (with the exception of a few huge rocket parts).  Earth's atmosphere acts like a closet door, preventing all our junk from spilling out and hitting us on the head.  With no atmospheric barrier to shield the moon's surface, NASA is now taking steps to prevent a similar accumulation of debris in lunar orbit.  "NASA's new robotic lunar exploration program and the eventual return of astronauts to the moon dictated that we address potential debris in lunar orbit," explained Nicholas Johnson, Chief Scientist for Orbital Debris at the NASA Johnson Space Center. "The new NASA procedural requirements for orbital debris mitigation identifies the issue of the disposal of objects in lunar orbit and assigns responsibilities for ensuring that end-of-mission actions do not pose a threat to future lunar missions or to operations on the lunar surface."  This threat arises from the fact that any object dropping out of lunar orbit would impact the surface at a near horizontal 5,000 miles per hour. Very unhealthy for any astronaut in the line of fire and a potential danger to historic Apollo landing sites.  "Even during the initial exploration of the moon in the 1960's and 1970's, efforts were made, whenever possible, to avoid leaving space hardware in lunar orbits," Johnson said.  One reason for the extra caution is that lunar orbits are unstable.

Exploration Good – AT: Robots Can Explore

Humans have unique skills that robots don’t, they’re better for exploration

Levine and Schild ’11 Joel S. Levin, Science Directorate, NASA Langley Research Center, Hampton, VA and Rudy Schild, Harvard-Smithsonian Center for Astrophysics, Cambridge, MA

The Human Mission to Mars: Colonizing the Red Planet “Humans to Mars: The Greatest Adventure in Human History” Published 2011, available online Feb 9, 2011; http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20110004142_2011002975.pdf
Why humans? Humans are unique scientific explorers and observers. Humans have unique capabilities for performing scientific measurements, observations and sample collecting. Human attributes to exploration include: intelligence, adaptability, agility, dexterity, cognition, patience, problem solving in real-time, in situ analyses - more 2 science in less time! Humans could obtain previously unobtainable scientific measurements on the surface of Mars. Humans possess the abilities to adapt to new and unexpected situations in new and strange environments, they can make real-time decisions, have strong recognition abilities and are intelligent. Humans can perform detailed and precise measurements of the surface, subsurface and atmosphere while on the surface of Mars with state-of–the-art scientific equipment and instrumentation brought from Earth. The increased laboratory ability on Mars that humans offer, would allow for dramatically more scientific return within the established sample return limits. The scientific exploration of Mars by humans would be performed as a synergistic partnership between humans and robotic probes, controlled by the human explorers on the surface of Mars. Robotic probes could explore terrains and features not suitable or too risky for human exploration. Under human control, robotic probes could traverse great distances from the human habitat covering distances/terrain too risky for human exploration and return rock and dust samples to the habitat from great distances.

Humans will always have a place as the colonists of space – Colonists develop a Colonization mindset

Hickman ’99 John Hickman, Ph. D. Associate Professor of Government Department of Government and International Relations Berry College

JOURNAL OF EVOLUTION AND TECHNOLOGY, Volume 4; “The Political Economy of Very Large Space Projects”; November 1999; http://www.jetpress.org/volume4/space.htm [Schaaf]
